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Abstract:

The present disclosure relates generally to methods of treating a respiratory tract infection in a
subject by administering to the subject in need thereof a therapeutically effective amount of C -
terminal fragments of growth hormone, including LAT8881, otherwise known as AOD9604, or
LAT9991F, and pharmaceutically acceptable salts thereof.
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COMPOSITIONS FOR TREATING RESPIRATORY TRACT INFECTION AND
USES THEREQF

FIELD OF THE INVENTION

{0001 ] The invention relates generally to cvelic peptides suitable for treating

respiratory tract infection and uses thereof

BACKGROUND
[B062] All references, including any patent or patent application cited in this
specification are hereby incorporated by reference to enable full understanding of the
mvention. Nevertheless, such references are not to be read as constituting an adoussion
that any of these documents forms part of the conunon gencral knowledge in the art, in

Aagstralia or in any other country.

{0063] Respiratory tract infoctions by pathogens such as bacteria and viruses remain a
major global health problem with significant socioeconomic costs. Whilst treatment of
bactcrial mifcctions of the respiratory tract largely rclics on antibiotics, the standard
approach to viral infection remains supportive care and placating symptoms. Whilst such
trecatmenis have shown somce cfficacy, cmerging and re-cmerging pathogens continue to
plague humans and non-buman populations, attributed at least in part to mutations that
give rise to new strains with enhanced mfectivity and/or resistance (o existing
pharmacological intervention. The lack of timely available antiviral agents, including

vaccines, has alsc made 1t difticult to contain viral outbreaks globally.

[0004] There are over 200 known serological strains of virus that cause respiratory
tract infection, the most common of which include rhinoviruses (30-30%). Others include
coronaviruses (10-15%), influenza (5-153%), human paramnfluenza wviruses, human
respiratory syncytial virus, adenoviruses, enteroviruses, and metapneumovirus. While
aver 3¢ coronaviruses have been identified, only 3 or 4 are known 10 cause respivatory tract
infection in humans. Moreover, coronaviruses are typically difficult to culture in virro,
making it difficult to study their function and develop suitable therapies. Coronaviruses

are enveloped, positive-stranded RNA viruses that bud from the endoplasmic reticulum-
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Golg intermediate compartment or the cis-Golgt network. Coronaviruses infect humans
and ammals. The human coronaviruses, 229E, OC43 and the more recently identified
severe aciite vespiratory syndrome coronavirus 2 (SARS-CoV-2; see Zhu N era/, 2010 N
InglJ Med 20203, arec known to be the major causes of respiratory tract nfection and can
cause pneumomnia, in particular in older adults, neonates and immunocompromised
individuals. Hustrative examples of coronaviruses that lead to respiratory tract infection

are described in US patent publication no. 20190389816, the contents of which are

incorporated herein by reference in their entirety.

{0005] Another pervasive viral infection s caused by human rhinovirus (HRV), which
is a member of the Entcrovirus genus in the Picomavindac family. HRV can infect the
upper and lower respiratory tract, inciuding the nasal mucosa, sinuses and middle ear, with
intections producing symptoms of the conunon cold. Infections are typically self-luniting

and restricted to the upper airways.

{0006} Some viral infections are also asymptomatic in one person but infectious in
another. In these cases, transmission of the virus can be widespread as the infected person
does not appear tl. Transmission is particularly detrimental in schools, hospitals, nursing

homes and others with susceptible populations living in closc quarters.

jO007] There are currently very few approved antiviral agents for the treatment or
prevention of viral infections of the respiratory tract. including the flu or the commmon cold.
These include oseltamivir phosphate {trade name Tamiflu®), zanamivir {frade name
Relenza®), peramivir (trade name Rapivab®)} and baloxavir marboxil (trade name
Xofluza®). Treatment of respiratory tract infections are typically based on management of
symptoms {e.g., sneezing, nasal congestion, thinorrhea, eve irritation, sore throat, cough,
headaches, fever, chills), typically with over the counter oral antthistamines, aspirin, cough
suppressants, and nasal decongestants. Symptomatic treatment usually involves taking
anti-histamines and/or vasoconstrictive decongestants, many of which have undesirable

side-effects such a drowsiness.

[0008] Hence, there is an urgent need for broad-spectrum treatment strategies effective
for alleviating respiratory tract infection by pathogens such as bactena and viruses with

limited or nunumal side effects. The prosent invention solves, or at least partly alleviates
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this problem by providing compositions that are effective at treating respiratory tract

mfection, including viral infection.

SUMMARY OF THE INVENTION

j6009] In an aspect disclosed hercin, there is provided a method of treating a
respiratory tract infection in a subject, the method comprising administering to a subject in
need thereof a therapeutically cffective amount of a peptide of formula (§), or a
pharmaceutically acceptable salt thereof

RI-CRSVYEGSCG-R? (1) (SEQ 1D NO:1)
wherein
R!is selected from the group consisting of YLRIVQ, LRIV, RIVQ, IV(Q, VQ, and (),
or B! is absent; and

R?is F {phenylalanine), or R? is absent.

[0010] In an embodiment, the peptide is selected from the group consisting of
YERIVQCRSVEGSCGF (SEQ ID NQO:2), LRIVQURSVEGSCGF (SEQ ID NO:3),
CREVEGSCG (SEQ 1D NGO:4) and CRSYEGSCGE (SEQ 1D NO:5)Y.

{0011} In another aspect disclosed herein, there i1s provided a phammaceutical

compostiion comprising a peptide of formula {I), or a pharmaccutically acceptable salt

thereof, for usc in the treatment of a respiratory tract infection in a subject:
RI-CRSVEGSCG-R? {I) (SEQ ID NG:1)

wherein

R'is selected from the group consisting of YLRIVQ, LRIVQ, RIVQ, TVQ, V@, and ,

or R'ig absent, and

R?ig F (phenvlalanine), or R? is absent.

j0012] In anctheraspect disclosed herein, there is provided use of a peptide of formula
(D), or a phamaccutically acceptablc salt thercof, in the manufacture of a medicament for
the treatment of a respiratory tract infection in a subject:

RIL-CRSVEGSCG-R? (1) (SEQ ID WO 1)

wherein
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R! is selected from the group consisting of YLRIVQ, LRIVQ, RIVQ, IVQ, V@, and Q,
or R} is absent; and

R?is F (phenylalanine), or R? is absent.

{001 3] In another aspect disclosed herein, there is provided a method of treating a
respiratory tract infection in a subject, the method comprising administering to a subject a
therapeutically cffcctive amount of a peptide of formula (1), or a pharmaccutically
acceptable salt thereof’
RI-CRRFVESSC-RZ (IT) (SEQ ID NO:6)

wherein

R!is sclccted from the group consisting of YERVMEK, LRVME, RVMEK, VMK, MK, and
K, or R! is absent: and

R2is selected from the group consisting of A (alanine) and AF (alaning-phenylalanine), or

R? is absent.

{0014} In another aspect disclosed herein, there is provided a pharmaceutical

composition comprising a peptide of formula (If), or a pharmaceutically acceptable salt

thereof, for use in the treatment of a respiratory tract infection in a subject:
RI-CRRFVESSC-R? (1) (SEQ ID NO:6)

wheren

R! is selected from the group consisting of YLRVME, LRVMK, RVMK, VMK, MK,

and K, or R is absent; and

RZ is selected from the group consisting of A (alanine) and AF (alaninc-phenylalanine),

or R? ig absent.

j0015] In another aspect disclosed herein, there 15 provided a use of a peptide of

formula (1I), or a phamaceutically acceptable salt thereof, in the manufacture of a

moedicament for the treatmoent of a respiratory tract infcction in a subjoct;
RI-CRRFVESSC-R? (I1) (SEQ ID NO:6)

whersin

Rlis selocted from the group consisting of YLRVMK, LRVMEK, RVMEK, VMK, MK,

and K, or R! is absent; and
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or R? is absent.

[0016] In an embodiment, the peptide 1s selected from the group consisting of
YLRVMKCRRFVESSCAF (SEQ ID NO:7), LRVMKCRRFVESSCAF (SEQ 1D NG:8),
CRREFVESSCAF (SEG 1D NG9y and CRRFVESSCA (SEQ ID NGO 10).

j0017] In another aspect disclosed herein, there is provided a method of treating a
respiratory tract infection in a subject, the method comprising administering io a subject in
nced thercot a thorapeutically coffcctive amount of a peptide of formula (), or a

pharmaceutically acceptable salt thercof):

i 4 5 6 2
R-CRX X PN XXX "C-R @) (SEQID NO1D

wherein

1 _3 _5 6
X, X X and X is an amino acid residue selected from the group consisting of serine,

alanine, valine, leucine, isoleucine and glycine;
2 . R .

X' 13 arginine or lysine;
-4 . - . . .

X is glutamic acid or aspartic acid;

i .
R 1s selected from the group consisting of!

S,

IS (SEQ ID NO:12),
GHS (SEQ 1D NO:13),
PGHS (SEQ TD NOG: 14),
APGHS (SEQ ID NO:15),

EAPGHS  (SEQID NO:16).
SEAPGHS (SEQ ID NO:17),
SSEAPGHS (SEQ ID NO:18),
PSSEAPGHS (SEQ ID NO:19),
DPSSEAPGHS (SEQ ID NO:20)and
IDPSSEAPGHS (SEQ ID NO:21),

1.
or R 1s absent; and
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R is selected from the group consisting of

S,

SS (SEQ 1D NO:22),
SSK (SEQ 1D NO:23),
SSKF (SEQ ID NO:24).
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ ID NO:26),
SSKFSWD (SEQ ID NO:27),
SSKFSWDE (SEQ ID NO:28),
SSKFSWDEY (SEQ ID NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKFSWDEYEQ  (SEQID NO:31),
SSKFSWDEYEQY (SEQ ID NG:32),
SSKFSWDEYEQYK (SEG ID NO:33),
SSKFSWDEYEQYKK (SEQ 1D NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:35),
or R is absent;

or a pharmaceutically acceptable salt thereof

jo018] In another aspect disclosed herein, there is provided a pharmaceutical
composition comprising a peptide of formula (81), or a pharmaceutically acceptable salt

thereof, for use in the treatment of a respiratory tract infection in a subject:

1 1 2 3 4 5 6 2
R -C-R-X -X -P-X -X -X -X -C-R (1) (SEQID NO:11)

wherein

P38 6, . . . T .
X, X, X, and X is an amino acid residue sclected from the group consisting of senine,

alanine, valine, loucine, 1solcucine and glycine;
2

X is arginine or lysine;
Li . - . . .

X is glutamic acid or aspartic acid;

L o .
R 1s sclected from the group consisting of!

S?

CA 03171917 2022-9-15
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HS (SEQ D NO:12),
GHS (SEQ TD NO: 13),
PGHS (SEQ ID NO:14),
APGIIS (SEQ ID NO: 15),

EAPGHS  (SEQ ID NO:16),
SEAPGHS (SEQ ID NO:17),
SSEAPGHS (SEQ ID NO:1%),
PSSEAPGHS (SEQ ID NO:19),
DPSSEAPGHS (SEQ ID NO:20)and
IDPSSEAPGHS (SEQ ID NO:21),

1,
or R is absent; and

R is selected from the group consisting of

S,

58S (SEQ ID NO:22),
SSK (SEQ 1D NO:23),
SSKF (SEQ 1D NO:24).
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ ID NO:26),
SSKFSWD (SEQ ID NO:27),
SSKFSWDEL (SEQ 1D NO:28),
SSKFSWDEY (SEQ 1D NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKFSWDEYEQ  (SEQ 1D NO:31).
SSKFSWDEYEQY (SEQ ID NO:32),
SSKFSWDEYEQYK (SEQ ID NO:33),
SSKFSWDEYEQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ ID NO:35),

.
or R is absent.

CA 03171917 2022-9-15
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j0019] In another aspect disclosed herein, there is provided a use of a peptide of
formula (IT11), or a pharmaceutically acceptable salt thercof, in the manufacture of a
medicament for the treatment of a respiratory tract infection in a subject:
i 1 4 3 4 5 &6 2
R -C-R-X -X -P-X -X -X -X"-C-R din (SEQIDNO:1D

wherein

1.3 _5 6 ) ) ] o )
X, X, X, and X is an amino acid residue selected from the group consisting of serine,

alanine, valine, leucine, isoleucine and glycine;
2, .. .

X is argining or lysing;

X 1s glutamic acid or aspartic acid;

1. - L.
R is selected from the group consisting of:

S,

HS (SEQ 1D NO:12),
GHS (SEQ ID NO:13),
PGHS (SEQ ID NO:14),
APGIHS (SEQ 1D NO:15),

EAPGHS  (SEQ ID NO:16),
SEAPGHS  (SEQ ID NO:17),
SSEAPGHS (SEQ ID NO:18),
PSSEAPGHS (SEQ ID NO:19),
DPSSEAPGHS (SEQ ID NO:20)and
IDPSSEAPGHS (SEQ ID NO:21),

1.
or R 15 absent; and

2z .
R 1s sclected from the group consisting of

S,

SS (SEQ ID NO:22),
SSK (SEQ ID NO:23),
SSKF (SEQ ID NO:24),
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ ID NO:26),
SSKFSWD (SEQ 1D NO:27T),

CA 03171917 2022-9-15
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SSKFSWDE (SEQ ID NO:28),
SSKFSWDEY (SEQ TD NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKISWDILYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEG ID NO:32),
SSKFSWDEYEQYK (SEQ ID NO:33),
SSKFSWDEYEQYKK (SEQ 1D NO:34), and
SSKFSWDEYEQYKKE (SEQ ID NO:35),

,
or R is absent.

j0020] In another aspect disclosed herein, there is provided a method of treating a
respiratory tract infection in a subject, the method comprising adiministering to a subject in
need thereof a therapeutically effective amount of a peptide of formula (IV) or a
pharmaceutically acceptable salt thereof):

RI-C-R-1-X-X5-X5-X4-N-C-R2(IV} (SEQ ID NO:40)
wherein
Xy is an amino acid residue selected from isoleucine (1) and valine (V)
X5 is an amino acid residue selected from histidine (H) and tyrosine (Y);
X3 1s an amino acid residuce selected from aspartic acid (D) and asparagine (N);
Xa 1s an amino acid residue selected from asparagine (N) and serine (5);
Rlis selected from the group consisting of YLKLLK, LKLLK, KLLK, LLK, LL, K or
Rl is absent; and

R2is G (glveine), or R? is absent. or R?is a pharmaceutically acceptable carrier.

{0021} In another aspect disclosed hercin, therc is provided a pharmmaceutical

composition comprising a peptide of formula (IV) or a pharmaceutically acceptable salt

thereof, for use in the treatment of a respiratory tract infection in a subject:
RI-C-R-1-X1-X5-X5-X4-N-U-R2 (IV) (SEQ ID NO:40)

wherein

X is an amine acid residae selected from isoleucine (8 and valine (V)

X5 1s an amino acid residue selected from histidine (H) and tyrosine (Y);

X3 is an amino acid residue selected from aspartic acid (D) and asparagine (N);
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X4 15 an amino acid residue selected from asparagine (W) and serine (8);
R/ is selected from the group consisting of YLKLLK, LKLLK, KLLK, LLK, LL, K or
Rlis absent; and

R7 is G (glycine), or R” is absent, or R” is a pharmaccutically acceptable carrier.

10022} In anocther aspect disclosed herein, there is provided a use of a peptide of

formula {1V} or a phammaccutically acceptable salt thorcof, in the manufacture of a

medicament for the treatment of a respiratory tract infection in a subject:
RI-C-R-1-X-X2-X1-X4-N-C-R2(IV) (SEQ ID NO:40)

wherein

X1 1¢ an amino acid residuc scleccted from isoloucine (1) and valine (V)

X5 1s an amino acid residue selected from histidine (H) and tyrosine (Y};

X3 is an amino acid residue sclected from aspartic acid (D) and asparagine (N);

X4 1s an amino acid residue selected from asparagine (W) and serine (S);

R 1s selected from the group consisting of YLKLLK, LKLLK, KLEK, LLK, LL, K or

R! is absent; and

R?is G (glycine), or R? is absent, or R? is a pharmaceutically acceptable carrer.

[0023] In an cmbodiment, the peptide of formula (IV) is sclected from the group
consisting of amino acid sequence CRIHHNNNC (SEQ 1D NG:41), CRIIHNNNCG (SEQ
Il NO:42), CRIVYDSNC (SEQ ID NO:43) and CRIVYDSNCG (SEQ 1D NG:44).

BRIEF DESCRIPTION OF THE FIGURES

j0024] Figure 1 shows that prophylactic and recurrent LAT8881 treatment duning
severe 1AV infection improves survival. (A) Schematic of Growth Hormone structure
(green, http//www . resb.org/stracture/ 1HGU). The synthetic compound LATREE1
comprises the short C-terminal region (red} and is cvclised by a disulphide bond between
two cysteine residues as shown. (B, C) Groups of 16 CS7BL/6 mice were treated with
LATRERT (20 mo/kg) via the intranasal route 24 hours prior to intranasal infection with
105 PFU of HKX31 TAV. Mice received additional TLATERE] treatments every 48 hours
following the imitial treatment. Uninfected control mice received LATE881 alone and JAV-

infected control mice received PBS alone. (B) Mouse weights were recorded daily and
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results are expressed as mean percent weight change £ SEM. () Survival curves are

shown, ¥¥¥p < 0,001 HKx31 ve HKx31 + LAT888 1, Mantel-Cox log-rank test.

[0025] Figure 2 shows that prophylactic and recurrent LATER8] treatment limits TAV
discase severity. Groups of 8 C57BL/6 mice were treated with LAT8881(20 mg/kg) via
the mtranasal route 24 hours prior to intranasal infection with 105 PFU of HKx31 TAV.
Micce rcecived additional LAT8881 trcatments cvery 48 hours following the initial
treatment. TAV-infected control mice received PBS alone and wninfected controls were
also included tor comparison. On day 4 post-infection mice were euthanised. (A) Viral
loads in the lung were measured by a standard plague assay. (B-E) Pro-inflammatory
cytokine levels in BAL fluid were determined by CBA. (F) Levels of IL-6 in scrum wore
determined by CBA. (G) Total numbers of leukocytes in BAL were determined by viable
cell counts and (H-J) LvoG+ neutrophils, total CD11c+ I-Ab low macrophages and Lv6C+
inflammatory macrophages in BAL were determined by flow cytometry. Data presented
as the mean + SEM from 8 mice per group. ¥p < U0.05, **p<0.01, HKx31 vs HKx31 +
LATS831, One-way ANOVA.

{0026] Figure 3 shows that therapeutic LATE881 treatment during severe 1AV
infction improves survival, Groups of 16 C57BL/6 mice were infected intranasally with
105 PFU of HKx31 1AV, Mice were treated with LATE881 (20 mg/kg) via the mtranasal
route 24 hours following infection and then every 48 hours. IAV-infected control mice
reccived PBS alone. (A} Mouse weights were recorded daily and results are expressed as
mean percent weight change = SEM. (B) Survival curves are shown, #%%p < 0,001 HKx31
vs HKx31 + LATS881, Mantel-Cox log-rank test.

{0027} Figure 4 shows that daily therapeutic treatment with LATSE881 or LAT9991F
Dimits IAV replication and pathology. (A) Schematic of the structure of LAT8881 and 1is
motabolitc LAT9991F {rcd) dernived from growth hormone {green). {B-E} Groups of 8
C57BL/6 mice were infected intranasally with 105 PFU of HEKx31 TAV. (B) Mice were
treated with LAT8881 or LAT9991F {5 or 20 mg/kg} via the intranasal route 24 hours
following infection and then every 24 hours IAV-infected control mice received PBS
alone. Survival curves are shown. *p <0.053 HKx31 vs HKx31 + LATE881 20mg/kg, ##p
< 0.01 HKx31 vs HKx31 + LAT9991F 20mg/kg Mantel-Cox log-rank test. (C-E) Mice
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were treated with LATE881 or LATY9991F (20 mg/kg) via the intranasal route 24 hours
following infection {day +1} and every 24 hours. IAV-infected control mice recerved PBS
alone. On day 4 post-infection mice were euthanised. () Viral loads in the lung were
measurcd by a standard plague assav. (D) Lung tissuc wet to dry ratios. (ID) Total protein
concentrations of cell-free bronchoalveolar lavage flmid. Data presented as the mean =+
SEM from 8 mice per group. *p < 0.05, ¥*p<0.01, HKx31 vs HKx31 + LEATS8831 or
LATY991F, One-way ANOVA.

{0028} Figure 5 shows that daily therapeutic treatment with LATS881 or LATY991F
limits cellular infiltration and pro-nflammatory cytokine production. Groups of §
CS57BL/6 mice were infocted intranasally with 103 PFU of HKx31 IAV. Mice were treated
with LAT8881 or LATI9991F (20 mg/kg) via the mtranasal route 24 hours following
intection and then every 24 hours. IAV-infected control mice received PBS alone. On day
4 post-infection mice were suthanised. (A-D) Pro-inflaromatory cytokine levels in BAL
fluid were determmed by CBA. {E) Levels of IL-6 1n serum were determuned by CBA . {F}
Total numbers of leukocytes in BAL were determined by viable cell counts and (G-I}
Ly6G+ neutrophils, total CD1let+ I-Ab low macrophages and Ly6C+ mflammatory
macrophages i BAL were determined by flow cvtometry. Data presented as the mean +
SEM from 8 mice per group. ¥p < 0.05, *¥*p<0.01, HKx31 vs HKx31 + LAT8881 or
LATO9991F, Onc-way ANOVA.

DETAILED DPESCRIPTION OF THE INVENTION

{0029} Unless defined otherwise_ all technical and scientific terms used herein have
the same meaning as commonly understood by those of ordinary skill in the art to which
the invention belongs. Although any methods and matenials similar or equivalent to those
described herein can be used in the practice or testing of the present invention, preferred
mothods and materials are described. For the pwrposes of the present mmvention, the

following terms are defined below.

{0030] The articles "a" and "an" are used herein to refer to one or to more than one
(i.e., to at least one) of the grammatical object of the article. By way of example, “an

element” means one clement or more than one element.
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[0031] As used herein, the term "about" refers to a quantity, level, value, dimension,
size, or amount that vares by as much as 10% {e. g, by 10%, 9%, 8%, 7%, 6%, 5%,

4%, 3%, 2% or 1%) to a reference guantity, level, value, dimension, size, or amount.

{00321 Throughout this specification, unless the context requires otherwise, the words
"comprise”, "comprises” and "comprising” will be understood to 1mply the inclusion of a
statcd stop or ¢clemoent or group of steps or clemoents but not the exclusion of any other step

or element or group of steps or elements.

Peptides of formula ()

{0033] The present inventor has surprisingly found that peptides of formula (I) (SEQ ID
NQG:1) can alleviate at least some of the symptoms of a respiratory tract infection. The
present inventor has also surpnsingly found that peptides of formula (I) are effective at
limiting viral replication in vive and reducing hyper-inflammation and severe disease
during IAV infeciion. Thus, in an aspect disclosed herein, there is provided a method of
treating a respiratory tract infection m a subject, the method comprising administering to
a subject i1 need thereof a therapentically effective amount of a peptide of formula (1), or
a pharmaceutically acceptable salt thereof:

RI-CRSVEGSCG-R® (D (SEQID NO:T)
wherein
R'is selected from the group consisting of YLRIVQ, LRIVQ, RIVGQ, IVQ, VG, and Q,
or R! is absent; and

R?is F (phenylalanine), or R? is absent.

j0034] In a preferred embodiment. the peptide is YLRIVQCRSVEGSCGF (SEQ ID
NG: 23 SEQ D NO:2 (also referred 1o as ADQDB9604) 1s the C-terminal fragment of human
growth hormone (hGH) spamming amino acid residues 178-192 of hGH {(sce, e.g.,
GenBank Accession numbers AAAT2260.1, AML27053.1 and ADEQO6645.1), with an

additional tyrosine residue at the N-terminus of the peptide.

j0035] In an cmbodiment discloscd herein, R is absent. In another cmbodiment, B2 is

absent. In vet another embodiment, R and R? are absent.
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j0036] In an embodiment disclosed herein, the peptide of formula (I) is from 9 to 16
amino acid residues in length, preferably 9, 10, 11, 12, 13, 14, I35 or 16 amino acid residues
in length. The peptide of formula (I) will typically comprise a disuiphide bond between
the two cysteine {C) residucs, thereby forming a cyclic peptide between the two cysteine

residues.

{0037} In an cmbodiment, the peptide of formula (1) 13 sciccted from the group
consisting of YLRIVQCRSVEGSCGE (SEQ ID NQO:2), LRIVQCRSVEGSCGF (BEQ ID
NO:3), CRSVEGSCG (SEQ 1D NG:4) and CRSVEGSCGE (SEQ TD NG:3).

{0038] In a preferred embodiment, the peptide of formula (I) s CRSVEGSCG (SEQ
I3 NO4y. In another preferred embodiment, the peptide of formula (B) 1s CRSVEGSCGFE
(SEQ ID NO:5).

Peptides of formula (i)

{0039] The present disclosure also extends to non-human variants of the peptides of
formula (I) that have therapeutic properties for treating respiratory tract infection as their
human counterparts. Suitable non-human variants of the peptides of formula (I) will be
tamiliar to persons skilled in the art. iHustrative examples of which are disclosed in WO
2013/082667 ., the contents of which is mmcorporated herein by reference. Thus, in an aspect
disclosed herein, there is provided a method of treating a respiratory tract infection in a
subject, the method comprising administering to a subject in need thereot a therapeutically
cttective amount of a peptide of formula (1), or a phammaceutically acceptable salt thereof:
RECRRFVESSC-R? (IT) (SEQ TD NO:6)
wherein
R! is selected from the group consisting of YLRVMEK, LRYMK, RVMK, VMK, MK,
and K, or R is absent; and
R? is selected from the group consisting of A (alanine) and AF (alanine-phenvlalanine},
or R? is absent. The peptide of formula (11} is representative of a non-human variant of

formula (1), as 1s found, for example in canine, equine and feline subjects.
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j0040] In an embodiment, the peptide of formula (II) is selected from the group
consisting of YERVMKCRRFVESSCAF (SEQ D NO:7), LRVMKCRRFVESSCAF
(SEGQ IDNQO:8), CRRFVESSCAF (SEQ ID NO.9) and CRRFVESSCA (SEQ ID NO:10).

{0041} The peptide of formula (I} is from 9 to 17 amino acid residues in length,
preferably 9, 16, 11, 12, 13, 14, 15, 16 or 17 amino acid residues in length. The peptide of
formula (1) will typically comprisc a disulphide bond between the two cystemne (L)
residues, thereby forming a cyclic peptide between the two cysteine residues. In an
embodiment, the peptide of formula (81} 15 selected from the group consisting of
YLRVMKCRRFVESSCAF (SEQ ID NO:7), LRVMKCRREVESSCAF (SEQ ID NO:8),
CRRFVESSCAF (SEQ ID NO:9) and CRRFVESSCA (SEQ ID NG:10), In an
embodiment, the peptide 15 YLRVMKCRRFVESSCAF (SEQ ID NO:7). In another
cmbodiment, the peptide is CRRFVESSCAF (SEQ ID NO:9). In another embodiment, the
peptide 1s CRREVESSCA (SEQ D NO:10).

Peptides of formula (111}

j0042] The present disclosure also extends to peptides of formula (IH) as having
therapeutic properties for the treatment of respiratory tract infection. Thus, in another
aspect disclosed herein, there is provided a method of treating a respiratory tract infection
in a subject, the meothod comprising administering to a subject in need thereof a
therapeutically effective amount of a peptide of formula (1H):
R-C-R-X -X-P-X -X -X -X -C-R° (I} (SEQ ID NO-11)

wherein

ERE R 6. . . . . o .~
X ,X X, and X is an amino acid residue selected from the group consisting of serine,
alanme, valine, leucine, isoleucine and glycine;
X is argining or lysing:

4 s B -
X is glutamic acid or aspartic acid;

L. .
R 1s sciccted from the group consisting of”

SJ
HS (SEQ ID NO:12),
GHS (SEQ ID NO:13),
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PGHS (SEQ ID NG:14),
APGHS (SEQ ID NG:15),
EAPGHS (SEQ ID NG:16),
SCAPGIIS (SEQ IDNG:17),
SSEAPGHS (SEQ ID NG:18),
PSSEAPGHS (SEQ ID NG:19),
DPSSEAPGHS (SEQ 1 NUO:Z0)and
IDPSSEAPGHS (SEQID NO:2D),
or R1 is absent; and

R is selected from the group consisting of

S,

SS (SEQ 1D NO:22),
SSK (SEQ ID NO:23),
SSKF (SEQ ID NO:24),
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ 1D NO:26),
SSKFSWD (SEQ ID NO:27),
SSKFSWDE (SEQ ID NO:28),
SSKFSWDEY (SEQ ID NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKFSWDEYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEQ ID NO:32),
SSKFSWDEYEQYK (SEQ 1D NO:33),
SSKFSWDEYEQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:35),

2
or R is absent.

. i z .
[0043] In an embodiment, one or both of R and R further comprises polyethylene

glyeol (PEG). The PEG may have a molccular weight in the range of 220 to 5500 Da,

preferably 220 to 2500 Da, or more preferably 570 10 1100 Da

CA 03171917 2022-9-15



CA 03171917 2022-9-15

WO 2021/184062 PCT/AU2021/050229

w17 -

. l . - < 2 . -
j0044] In an embodiment, R is absent. In another cmbodiment, R is absent. In yet
another embodiment, R! and R? are absent.

i
j0045] In an embodiment, R is capped with an N-terminal capping group. The term

“N-terminal capping group™ typically refers to a group that blocks the reactivity of the N-
terminal amino group. Suitable N-terminal capping groups will be familiar to persons
skilled in the art, illustrative examples of which include acyl groups that form amide groups
with the N-terminal amino group, for example, the N- terminal capping group forms a —
NHC{O)Ra, where the NH is from the N-terminal amino group and Ra is alkyl, alkenyl,
alkyvavl, cycloalkyl or aryl. In an embodiment, the N-tcrminal capping group 15 -C{OYCH;
{acyh), forming ~-NHC(G)CHa.

i
{0046] In an embodiment, R is a serine residue (S).

{0047] In another embodiment, R 1s capped with an C-termunal capping group. The
term “C-terminal capping group” typically refers to a group that blocks the reactivity
of the C-terminal carboxylic acid. Suitable C~terminal capping groups form amide groups

or esters with the C-terminal carboxylic acid, for example, the C-terminal capping group
forms a ~C(O)NHR? or ~C{O)OR, b where the C{Q) is from the C-terminal carboxylic
acid group and R® is hydrogen, alkyl, alkenyl, alkynyl, evcloalkyl or aryl and RY is alkyl,
alkenyl, alkynvl, cycloalkyi or aryl. In particular embodiments, the C-terminal capping

group is -NH7, forming —C{(O)NH?2.

2
{0048] In an embodiment, R is a serine residuc {(5).

{00491 In another embodiment, R 1s a senne residue and R 1s a senne residue.
{0050] The peptides of tormula (1) can be from 10 to 50 amino acid residucs in

length (e.g., 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24. 25, 26, 27, 28, 29,
30,31,32.33,34,35,36,37, 38,39, 40, 41,42 43, 44 45 46, 47,48, 49 or 50 amino acid
residues in longth), preferably 10 to 40 in length, more preferably 10 to 30 in length,
more preferably 10 to 25 in length, or more preferably 10 to 20 i length. It is to be
understood that a cyclic peptide, as herein described, 1s one 1n which the side chans

of two amino acid residues {(typically cysteine residucs) react together to form a covalent
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bond or in which the C-+emminal carboxylic acid and the N-terminal amine group form

an amide bond, thersby cvelizing the peptide.

10051 In an embodiment disclosed herein, the peptide of formula () has an

amino acid sequence selected from the group consisting of:

SCRSRPVESSC  (SEQ ID NO: 36);
CRSRPVESSC (SEG ID NO: 37);

CRSRPVESSCS (SEQ ID NO: 38): and
SCRSRPVESSCS  (SEQ ID NG: 39).

Peptides of formula (1V)

j0052] The present disclosure also extends to peptides of formula (IV) as having

therapeutic propertics for the treatment of respiratory tract infection. Thus, in an aspect

disclosed herein, there 15 provided a method of treating a respiratory tract infection in a

subject, the method comprising administering to a subject in need thereof a therapeutically

effective amount of a peptide of formula (1V) or a pharmaceuatically acceptable salt thereof:
RI-C-R-1-X1-X3-X3-X4-N-C-R2 (IV) (SEQ ID NO:40)

wherein

Xy is an amino acid residue selected from 1soleucine (I} and valine (V);

X5 is an amino acid residue seiected from histidine (H) and tyrosine (Y);

Xz is an amino acid residue selected from aspartic acid (D) and asparagine (N);

X418 an amino acid residue selected from asparagine (N) and serine (8);

R'is sclected from the group consisting of YLKLLK, LKLEK, KELE LEK, LL Kor

R!is abscnt; and

R?is G (glyeine), or R? is absent, or R?is a pharmaceutically acceptable carrier.

j0053] In an embodiment, the peptide of formula (IV} 1s selected from the group
consisting of amino acid sequence CRHHNNNC (SEQ 1D NO:4 1), CRITHNNNCG (SEQ
ID NO:42), CRIVYDSNC (SEQ 1D NO:43) and CRIVYDSNCG (SEQ ID NO:44). Ina
preferred embodiment, the peptide of formula (IV) is CRIIHNNNC (SEQ 1D NG:41).
SEQ ID NO:41 (also referred to interchangeably herein as LAT7771) is the C-terminal

fragment of human prolactin (PRL)} spanning amino acid residucs 219-227 of human

CA 03171917 2022-9-15
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prolactin precursor (hPRL; sece, e.g., NCUCBI Reference sequence NP 0009391 and
NP_001157030).

[0054] The peptides of formulac (I), (ID, (III) and (IV) may be made of naturally
occurring amino acid residues, proteogenic or non-proteogenic. These amino acids have

L~stereochemistry. Naturally occurring aming acids are set out in Table |, below.

Table 1
i B { \ aOOH
\,\ o “;5_
Hal LM 4
¢l 12

Amine Acid [Three-letter Ome-letter  Structure of side chain (R)

Abbreviation symbaol iz {1} above
Alanine Ala A -CH3
Argining Arg R S CH2INHCENINHZ
Asparagine Asn ™ -CH2CONH?
\Aspartic acid Asp D -CHpCO2H
Cysteine Cys C -CH2SH
Glutamine Gln Q {CH2)2CONH?
Glutamic acid Glu E -{(CH2)2C02H
Glycine Gly G -H
Histidine His H -CH2(4-imidazolyl)
Isoleucine He I -CH(CH3)CH2CHR
feucine Leu L -CH2CH(CH3)2
[.ysine Lys K -(CHZI4NHDR

CA 03171917 2022-9-15
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Methionine Met M -(CH2SCH3
Phenylalanine Phe F -CH2Ph
Ornithine O O -(CH2)3NH?2
Proline Pro P sce formula (2) above for
structure of amino acid
Serine Ser S -CH2GH
Threonine Thr T -CH(CH3)OH
Tryptophan Trp W -CH2{3-indol v}
Tvrosine Tyr Y -CH2(4-hydroxyphenyl)
Valine Val AY -CH(CH3
[0055] As used herewn, the term "alkyl" refers to a straight chain or branched

saturated hydrocarbon group having 1 to 10 carbon atoms. Where appropriate, the alkyl
group may have a specified number of carbon atoms, for example, Ci-galkyl which
includes alkyl groups having 1, 2. 3, 4. 5 or 6 carbon atoms in a linear or branched
arrangement. Examples of suitable alkyl groups include, but are not himited to, methyl,
ethyl, n-propyl, 1-propvl, n-butyl, i-butyl, t-butvl, n-pentyl, 2-methylbutyl, 3-methyvibutyl,
d-methyibutyl, n-hexyl, 2-methylpentyl, 3-methyipentyl, 4~ methylpentyl, 3-

methylpentyl, 2-ethylbutyl, 3-ethylbutyl, heptyl, octyl, nonyl and decyl.

{0056} As used herein, the term "alkenyl” refers to a straight-chain or branched
hydrocarbon group having one or more double bonds between carbon atoms and having
2 to 10 carbon atoms. Where appropnate, the alkenyl group may have a specified number
of carbon atoms. For example, {2-Cg as in "C2-Cealkenyl” includes groups having 2,
3. 4, 3 or & carbon atoms in a lincar or branched arrangement. Examples of suitable
alkenyl groups include, but are not limited to, ethenyl, propenyl, isopropenyl, butenyl,
butadienyl, pentenvl, pentadienyl, hexenyl, hexadienvl, heptenyl, octenvl, nonenyl and

decenyl.
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{06057} As used herein, the term "alkynyl" refers to a straight-chain or branched
hydrocarbon group having one or more triple bonds and having 2 to 10 carbon atoms.
Where appropriate, the alkvnyi group may have a specified number of carbon atoms. For
exampile, C2-Cg as in "C2-Cgalkynyl" includes groups having 2, 3, 4, 5 or 6 carbon atoms
in a linear or branched arrangement. Examples of suitable alkynyl groups include, but

are not limited to ethynyl, propynyl, butynvl, pentynyl and hexynyi.

j0058] As uscd herein, the term "eycloalkyl" refers to a saturated and unsaturated
{but not aromatic) cvclic hydrocarbon. The cycloalkyl ring may include a specified

number of carbon atoms. For example, a 3 to 8 membered cycloalkyl group includes 3,

4, 5, 6, 7 or 8 carbon atoms. Examples of swiable cycloalkyt groups melude, but are not
limited to, cveclopropyl, cyclobutyl. cyclopentyl, cyclopentenyl, cyclohexyl,

cvclohexenyl, cvelohexadienyl, cycloheptyl and cyclooctyl.

j6059] As used herein, the term "aryl” is intended to mean any stable, monocycelic,
bicyelic or tricyelic carbon ring system of up to 7 atoms in cach ving, wherein at least
one ring is aromatic. Examples of such aryl groups include, but are not limited to, phenyl,
naphthyl, tetrahydronaphthyl, indanyl, {luorenyl, phenanthrenyl, biphenyl and

binaphthvl.

[0060] In an embodiment, a disulphide bond is formed between the two cysteine

residues (C) of formulae (1), (1) and (111).

[0061] The peptides disclosed herein may be made by methods well known to
persons skilled in the art, illustrative examples of which include by sohution or solid
phase synthesis using Fmoc or Boc protecied amino acid residues and recombinant
techniques as known in the art using standard microbial culture technology, genetically
enginecred microbes and recombinant DNA technology (Sambrock and Russell,
Molecular Cloning: A Taboratory Manual (3™ Fdition), 2001, CSHI. Press).

[00621 In an embodiment, the peptides of formulae (1), (3}, (11D and (V) are formed
as a pharmaceutically acceptable salt. It i1s to be understood that non-pharmaccutically
acceptable salts are also envisaged, since these mayv be useful as intermediates in the

preparation of pharmaceutically acceptable salts or may be useful during storage or
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transport. Suitable pharmaceutically acceptable salts will be familiar to persons skilled in
the art, illustrative examples of which nclude salts of phamaceutically acceptable
inorganic acids, such as hydrochloric, sulphuric. phosphoric, nitric, carbonic, boric,
sulfanuc, and hvdrobromic acids, or salts of phammaceutically acceptable organic acids,
such as acetic, propionic, butyric, tartaric, maleic, hvdroxymaleic, finmaric, maleic, citric,
lactic, mucic, gluconic, benzoic, succinic, oxalic, phenylacetic, methanesulphonic,
toluenesulphonic, benczenesulphonic, salicvilic sulphanilic, aspartic, glutamic, edetic,
stearic, palmitic, oleic, lauric, pantothenic, tannic, ascorbic and valeric acids. Hlustrative
examples of sutable base salts include those formed with pharmaceutically acceptable
cations, such as sodium, potassium, lithium, calcium, magnesium, ammonium and
alkylanmmonium. Basic nitrogen-containing groups may be quatomized with such agents
as lower alkyl halide, such as mothyi, othyl, propyl, and butyl chlonides, bromides and

iodides; dialkyl sulfates ke dimethyl and diethy! sulfate; and others.

j0063] Also disclosed herein are prodrugs comprising the peptides of formulac (1), (11),
(Iil) or IV}, or the pharmaceutically acceptable salts thereof. As used herein, a “prodrug”
typically refers to a compound that can be metabolized in vive to provide the active peptide
of formulae (I}, (I}, (IID) or {IV), or pharmaceutically acceptable salts thereof. In some
embodiments, the prodrug itself also shares the same, or substantially the same, therapeutic
activity as the peptide of formulac (1), (1), (11} or (IV), or phammaccutically acceptable

salis thereof, as described elsewhere herein,

j0064] In some embodiments, the peptides of formulae (I}, (ID. () and (IV), or
pharmaceutically acceptable salts thereof, may further comprise a C-terminal capping
eroup. The term “C-terminal capping group”, as used herein, refers 1o a group that blocks
the reactivity of the C-ternunal carboxylic acid. Suitable C~terninal capping groups form
amide groups or esters with the C-terminal carboxylic acid, for example, the C-terminal
capping group forms a -C{OYNHR? or ~-C(0)ORP where the C(0) is from the C-terminal
carboxviic acid group and R? is hydrogen, alkyl, alkenyl, alkynyl, cveloalkyi or aryl and
R¥is alkyl, alkenyl, alkynyl, cyvcloalkyl or aryl. Tn particular embodiments, the C-terminal
capping group is -NH,, forming ~C{O)NH2. In some embodiments, the peptides of

formulae (1) or (). or pharmaceutically acceptable salts thereof, comprise a C-terminal
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polvethylene glyveol (PEG). In an embodiment, the PEG has a molecular weight in the

range of 220 to 5500 Da, preferably 220 to 2500 Da, more preferably 570 to 1100 Da.

{0065] In some embodiments, the peptides of formulae (1), (ID, (ID) and V), or
pharmaceutically acceptable salts thercof, may further comprise an N-terminal capping
group. The term “N-terminal capping group”, as used herein, refers to a group that blocks
the reactivity of the N-tormmunal amino group. Switable N-terminal cappmng groups arc acvi
groups that form amide groups with the N-terminal amino group, for example, the N-
ternmnal capping group forms a ~NHC(OR? where the NH 1s from the N-terminal amino
group and R* is alkyl, alkenvl, alkynvl, cycloalkyl or aryl. In particular embodiments, the

N-tcrminal capping group 15 ~-C{O)CH; (acyl), forming -NHC{O)YCH;s.

{0066] In some embodiments, the peptides of formulae (I), (i), (11} and IV}, or
pharmaceutically acceptable salts thercof, may conmprise a C-termunal capping group and
an N-tcrminal capping group, as hercin described. It is to be understood that the peptides
disclosed herein do not include the full length amino acid sequence of human growth

homone or of a non-human 1soform thereof

j0067] The peptides of formudae (1), (1), (1) and (IV), or pharmaceutically acceptable
salts thereof, as herein described, can be made be any method known to persons skilled in
the art. Hlustrative examples of suitable methods include solution or solid phase synthesis
using Frnoc or Boc protected amino acid residues, recombimant techiugues using mucrobial
culture, genctically engineered microbes, plants and recombinant DNA technology (see,
e.g., Sambrook and Russell, Molecular Cloning: A Laboratory Manual (3" Edition}, 2001,

CSHL Press).

Methods of treatment

[06068] As descnbed clsewhere herein, the present mmventor has surpnisingly found, for
the first time, that a peptide of formula (I) (SEQ ID NO:1} can alleviate symptoms of
respiratory tract wnfection, including a virus infection. The present mventor has also
surprisingly found that peptides of formula (I} are effective at limiting viral replication 77
vivo and reducing hyper-inflamnation and severe disease during TAV mnfection. The

peptides of formula (I} can therefore suitably be used to treat, alleviate or otherwise
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abrogate the severity of respiratory tract infection in a subject, including one or more
symptoms thereof, such as elevated temperature, sweating, chills, cough and wheezing.
The present disclosure also extends to the use of formulae (1), (i) and (IV} for treating
respiratory tract infoction.  Thus, the peptides of formulac (1), (D). (1D and (IV), or
pharmaceutically acceptable salts thereof, can also suitably be used to treat, alleviate or
otherwise abrogate the severity of respiratory tract infection in a subject, including one or
more symptoms thereof, such as clevated temperature, sweating, chills, cough and

wheezing.

{00069} The terms "treating”, “treatment” and the like, are used interchangeably herein
to mean relicving, reducing, alleviating, amcliorating or otherwise inhibiting the sevenity
of the respiratory tract infection, including one or more symptoms thereof, such as elevated

teraperature, sweating, chills, cough and wheezing.

j0070] The torms "reating”, “treatment” and the like also mnclude relicving, reducing,
alleviating, ameliorating or otherwise inhibiting the severity of the respiratory tract
infection for at least a period of time. It is to be understood that terms "treating",
“treatment” and the like do not imply that the respiratory tract infection, or a symptom
thereof, is permanently relicved, reduced, alleviated, amchorated or otherwise inhibited
and therefore exiend to the temporary relief, reduction, alleviation, ameclioration or
otherwise inhibition of the severity of the respiratory tract infection, or of one or more

symptoms thereof.

{0071} The term “subject”; as used herein, refers to a mammalian subject for whom
treatment of respiratory tract mfection is desired. Hlustrative examples of suitable subjects
mclude primates, especially humans, companion animals such as cats and dogs and the
fike, working animals such as horses, dookeys and the like, livesiock animals such as
sheep. cows, goats, pigs and the like, laboratory test animals such as rabbits, mice, rats,
guinea pigs, hamsters and the like and captive wild animals such as those in zoos and

wildlife parks, deer, dingoes and the Tike. In an embodiment, the subject is a3 human.

{0072} It is to be understood that a reference to a subject herein does not imply that the
subject has a respiratory tract infection, or a symptom thereof, but alse includes a subject

that is at risk of developing a respiratory tract infection, or a svmptom theyeof.
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j0073] In an cmbodiment, the methods disclosed herein comprise administering a
peptide of formula (1), (IL), (I11) or (IV), or a pharmaceutically acceptable salt thereof, to a

human subject.

[0074] The peptides of formula (I}, (1), (1) and {(IV), or pharmaceutically acceptable
salis thereof, are to be adnunistered in a therapeutically effective amount. The phrase
"therapeutically ctfcctive amount” typically mcans an amount ncccssary to attain the
desired response. It would be understood by persons skilled in the art that the
therapeutically effective amount of peptide will vary depending upon several factors,
dlustrative examples of which include the health and physical condition of the subject to
be treated, the taxonomic group of subject to be treated, the scverity of the respiratory tract
infection to be treated, the formulation of the composition comprising a peptide of formula
0. (), I or V), or a pharmaccutically acceptable salt thercof, the route of

administration, and combinations of any of the foregoing.

{0075} The therapeutically effective amount will typically fall within a relatively
broad range that can be determined through routine tnals by persons skilled m the art.
Hlustrative examples of a suitable therapeutically effective amount of the peptides of
fornwla (1), (), () and (IV), and phammaccutically acceptable salts thercof, for
admunistration to a human subject include from about 0.001 mg per kg of body weight to
about 1 g per kg of body weight, preferably from about 0.001 mg per kg of body weight to
about 50g per kg of body weight, more preferably from about 0.01 mg per kg of body
weight to about 1.0 mg per kg of bedy weight. In an embodiment disclosed heren, the
therapeutically effective amount of the peptide of formulae (1), (1), (1) and/or V), and
/ or pharmaceutically acceptable salts thereof, is from about 0.001 mg per kg of body
wetight to about | g per kg of body weight per dose {e.g., 0.00Img/ks, 0.003mg/ke,
0.01lmg/kg, 0.05mgkg. Olmgkg, O0.15mgkg, 02mgke, 025mgke, 03mgkg,
0.35mg/kg, 0.4mg/kg, 0.45mg/kg. 0.5mg/kg. 0.5mg/kg, 0.55mg/kg, 0.6mg/kg, 0.65mg/kg,
0. 7mg/kg, 0.75mg/kg, 0.8mg/ke, 0.85mg/ke, 0.9mpg/kg, 0.95mg/kg, Imgkg, 1.5mgke,
2mgikg, 2. 3mg/ke, 3mgkg, 3 5mgikg, 4mg/ke, 4 5mglkg, Smg/ke 3. 5mgke, omgke,
6.5mg/kg, Tmg/kg, 7.35mgkg, Smgkg, 83mgkg. 9mg'ks 9.5mg/kg, 10mgike,
1635mg/kg, Pimg/ks, 11 5mg/ks, 12me/ks, 12 Sme/kg, 3mo/ke, 13 5mg/ke, Hd4mg/kg,
14 5mg/kg, 15mg/kp, 15 5mg/kg, 16mg/kg, 16 5mg/kg, 17mg/kg, 17 5mg/kg, 18mgke,
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18 5mp/ks. 19mg/ks, 19 Smyg/ks, 20mg/ks, 20 Sme/ks, 2img/ke, 21 5mo/kg, 22mpke,

2.5mg/kg, 23mg/kg, 23 Smg/ks, 24mg/kg, 24 Smg/ke, 25mg/ke, 25 5mg/kg, 26mgks,
26 5mg/kg, 2Tmglke, 27 Smg/fke, 28mg/ke. 28 Smg/kg, 29mg/kg. 29 Smg/kg. 30mgksg,
35mg/ke, 40mg/kg, 45mg/kg, 50mg/kg, 55mg/kg, 60mg/kg, 65mg/kg, T0mgkg, 75mg/ke,
80mg/kg, 85mg/kg, 90mg/kg, 95mgikg, 100mg/ke, 105mg/kg, 110mg/kg of body weight,
etc). In an embodiment, the therapeutically effective amount of the peptides of formulae
{13, (1), 1L or {1V}, or the pharmaceutically acceptable salis thereof, 1s from about $.001
mg to about 50 mg per kg of body weight. Tn an embodiment, the therapeutically effective
amount of the peptide of formula (I}, (I1), (ITH or (IV), and pharmaceutically acceptabie
salts thereof, is from about 0.01 mg to about 100 mg per kg of body weight. In an
embodiment, the therapeutically effective amount of the peptide of formula (1), (II), (D)
or (IV), or pharmaccutically acceptable salts thereof, is from about 0.1 mg to about 10 mg
per kg of body weight, preferably from about 0.1 mg to about 5 mg per kg of body weight,
more preferably from about 0.1 mg to about 1.0 mg perkg of body weight. Dosage regimes
may be adjusted to provide the optimum therapeutic response. For example, several
divided doses may be administered daily, weekly, monthly or other suitable time intervals,

or the dose may be proportionally reduced as indicated by the exagencies of the situation.

{0076} As noted elsewhere herein, the present inventor has surprisingly found that the
peptides deseribed hercin arc capable of alloviating symptoms of a respiratory tract
infection and are effective at hinuting viral replication in vivo and reducing hyper-
inflanmmation and severe disease during TAV infection. Thus, in an embodiment disclosed
herein, a peptide of formula (i), or a pharmaceutically acceptable salt thercof, is
admmstered to the subject at a therapeutically eftective amount that treats a respiratory
tract infection in the subject. Therapeutic activity in treating a rospiratory tract infection
is also ascribed to the peptides of formulae (II), (1) and (V). Thus, in an embodiment
disclosed herein, a peptide of formula (1), (1) or (TV), or pharmaceutically acceptable
salts thereof, 15 admunustered to the subject at a therapeutically effective amount that treats

a respirafory tract infection in the subject.

[0877] In an embodiment disclosed herein, the peptides desenbed herein comprise the
amino acid sequence CRSVEGSCG (SEQ 1D NG:4) or CREVEGSCGF (SEQ 1D NG:5).

CA 03171917 2022-9-15
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Respiratory tract infection

j0078] Respiratory tract infection (RT1) is typically defined as any infectious discase
of the upper or lower respiratory tract. Upper respiratory tract infections (URTIs) include
the common cold, laryngitis, pharyngitis/tonsillitis, acute rhinitis, acute thinosinusitis and
acute otitis media. Lower respiratory tract infections {LRTls) include acute bronchitis,
bronchiclitis, pncumonia and tracheitis. Antibiotics arc commonly presenibed tor RTls in
adelts and children in primary care. RTls are the reason for 60% of all antibiotic
preseribing in general practice, and this constitutes a significant cost to the health system

(NICE Clinical Guidelines, No. 69; Centre for Chinical Practice at NICE {UK). London:
National Institute for Health and Clinical Excellence {UK); 20083,

[0079] Pathogens that give rise to infection of the upper and/or lower respiratory tracts
1n human and non-luiman subjects will be known to persons skilled i the art, and mchude
bacteria and viruscs, illustrative oxamples of which arc doscribed in Charlton er af
(Clinical  Microbiology Reviews; 2018, 32 (1) e00042-18), Popescu ef ol
{Microorgarnisms. 2019, 7(11): 521) and Kikkert, M. {J Jnnare Tmmun. 2020; 12{1): 4-20),
the contents of which are mcorporated herein by reference in their entirety. In an

cmbodunent, the respiratory tract infection is a virus imfection.

jO080] Viruses that give rise to infection of the respiratory tract in human and non-
human subjects (upper and/or lower respiratory tracts) will be known to persons skilled in
the art, dlustrative examples of which include a picomavirus, a coronavirus, an inflaenza
virus, a parainfluenza virus, a respiratory svincyvtial virus, an adenovinis, an enterovirus,
and a metapneumovirus. Thus, in an embodiment disclosed herein, the virus is selected
from the group consisting of a picomavirus, a coronavirus, an influenza virus, a
parainfluenza virus, a respiratory syncytial virus, an adenovirus, an enterovirus, and a
motapncumovirus.  In an cmbodimont, the virus is an influcnza virus. o anothor
embodiment, the virus is a coronavirus. Hlustrative examples of coronaviruses that give
rise to respiratory tract infection will be famihiar to persons skilled in the art, iHustrative
examples of which include SARS-CoV-2 as previously deseribed in Zhu Neral, (2019 N

Fngl J Med. 2020} and in US patent publication no. 20190389816, the contents of which
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are incorporated herein by reference in their entirety. In an embodiment, the virus 1s SARS-

CoV-2,

j0081] The methods, compositions and uses thereof, as described herein, may be
particularly useful for treating respiratory tract infoction in subjocts with an underlving
medical condition that would otherwise exacerbate the respiratory tract infection. Such
underlving conditions will be known to persons skilicd m the art, sllustrative cxamples of
which include chronic obstructive pulmonary disease, asthma, cystic fibrosis, emphysema
and tung cancer. In an embodiment, the subject has a further respiratory condition selected
from the group consisting of chronic obstructive pulmonary disease, asthma, cystic fibrosis
and lung cancer. In another ecmbodiment, the subject is immunocompromised, whether as
a result of treatment {e.g., by chemotherapy, radiotherapy) or otherwise (e.g., by HIV

infection).

j0082] Viral replication of viruses in humans typically begins 2 to 6 hours after initial
contact. In some cases, the patient is infectious for a couple of days before the onset of
symptoms. Symptoms usually begin about 2 to 5 days after mitial infection. Respiratory
tract infection such as the common cold is most infectious during the first two to three days
of svmptoms. There 1s currently no known treatmacnt that shoricns the duration of a cold,
although symptoms usually resolve spontancously in about 7 to 10 days, with some
symptoms possibly lasting for up to three weeks. The virus may still be infectious until

symptoms have completely resolved.
Routes of administration

{0083] The peptides of formulae (I). (II), (1II) and (IV), and pharmaceutically
acceptable salts thereofl may be administered to the subject by any suitable route that
allows for delivery of the peptides to the subject at a therapeutically effective amount, as
herein described. Suitable routes of administration will be known to persons skilled in the
art, dlustrative examples of which include enteral routes of administration {e.g., oral and
rectal). parenteral routes of administration, tvpically by mnjection or micromjection {e. g,
mtramuscular, subcutaneous, intravenous, epidural, intra-articular, intraperitoneal,
intracisternal or intrathecal) and topical (fransdermal or transmucosal) routes of

administration {e.g., buccal, sublingual, vaginal, intranasal or by mhalation, insufflation or
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nebulization). The peptides of formulac (), (1D, () and (IV}, and phammaceutically
acoeptable salts thereof, mayv also surtably be admmnistered {o the subject as a conirolled
release dosage form to provide a controlled release of the active agent(s) over an extended
period of time. The term "controlled release" typically means the release of the active
agent(s} to provide a constant, or substantially constant, concentration of the active agent
in the subject over a period of time {e.g., about eight hours up to about 12 hours, up to
about 14 hours, up to about 16 hours, up to about 18 hours, up to about 20 hours, up to a
dav, up to a week, up to a month, or more than a month). Controlled release of the active
agent{s} can begin within a few minutes after administration or after expiration of a delay
period (lag time) after administration, as may be required. Suitable controlied release
dosage forms will be known to persons skilled in the art, illustrative examples of which
arc desenibed in Anal, A K. (2010, Controlled-Release Dosage Forms. Pharmaccutical

Sciences Encyclopedia. 11:1-46).

jO084] Without bemg bound by theory or by a particular mode of application, it may
be desirable to elect a route of administration on the basis of the severity of the respiratory
tract infection or one or more symptoms thereof. In an embodiment disclosed herem, the
peptides of formulae (I}, (1), (I1) and {IV}, or pharmaceutically acceptable salts thercof]
are admunistered to the subject enterally. In an embodiment disclosed herein, the peptides
of formula (8, (b, (111} or (IV), or phamaccutically acceptable salts thorcof, arc
adrunistered to the subject orally. In an embodiment disclosed herein, the peptides of
formula (1), (ID), (11} or (IV), or pharmaceuntically acceptable salts thereof, are administered
to the subject parenicrally. In another embodiment disclosed herein, the peptides of
tormula (1), (iD), (1) or (1V), or pharmaccutically acceptable salts thereot, are administered

to the subject topically.

[0085] As descenibed elsewhere heremn, “topical” admmmistration typically means
applhication of the active agents to a surface of the body, such as the skin or mucous
membranes, suitably in the form of a cream, lotion, foam, gel, ointment, nasal diop. eve
drop, car drop, transdermal patch, transdermal film (e g, sublingual filim) and the like.
Topical administration also encompasses administration via the mucosal membrane of the
respiratory tract by inhalation or insufflation. In an embodiment disclosed herein, the

topical administration is sclected from the group consisting of transdermal and
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transmucosal administration. In an embodiment, the peptides of formula (@), (I, ({1 or
{(IV}, or phamaceutically acceptable salts thereof, are admmistered to the subject
transdermally. In an embodiment, the peptides of formulae (1), (il), (Ill) and (1V), and
pharmaccutically acceptable salts thercof, arc administercd to the subject by inhalation,

insufflation or nebulization.

{0086} In an cmbodiment, the mcthods compnse orally administering the poptide of
formula (1), or 2 pharmaceutically acceptable salt thereof, to a human. In another
embodiment, the methods comprise orally admimstering the peptide of formula (1), or
pharmaceutically acceptable salts thereof, to a non-buman subject. Tn vet another
cmbodiment, the methods comprise orally administering the peptide of formula (I), or a
pharmaceutically acceptable salt thercot] to a non-human subject selected from the group

consisting of a feline, a canine and an equine.

j0087] In an cmbodiment, the mcthods comprisce orally administering the peptide of
formula (1), or a pharmaceutically acceptable salt thereof, to a human. In another
embodiment, the methods comprise orally admimistering the peptide of formula (IT), or a
pharmacecutically acceptable salt thereof, to a non-human subject. In yet another
cmbodument, the methods compnse orally administering the peptide of formula (1), or a
pharmaceutically acceptable salt thereof, to a non-human subject selected from the group

consisting of a feline, a caning and an cquine.

{00881 In an embodiment, the methods comprise orally administering the peptide of
formula ({11}, or a pharmaceutically acceptable salt thercof, to a human In ancther
embodument, the methods comprise orally administering the peptide of formula (IH), or a
pharmaceutically acceptable salt thereof, to a non-human subject. In vet another
embodiment, the methods comprise orally administering the peptide of formula (IH), ora
pharmaccutically acceptable salt thercof] to a non-human subjcct sclected from the group

consisting of a feline, a canine and an equine.

j0089] in an embodiment, the methods comprise orally administering the peptide of
formula (IV), or a pharmaceutically acceptable salt thereof, to a2 human. In another
embodiment, the methods comprise orally administering the peptide of formula (IV), ora

pharmaceutically acceptable salt thercof, to a non-human subject. In yet another
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embodiument, the methods comprise orally administering the peptide of formula (IV), ora
pharmaceutically acceptable salt thereof, to a non-human subject selected from the group

consisting of a feline, a canine and an equine.

HEBH In an embodiment, the methods comprise administering the peptide of formula
(I}, or a phamaceutically acceptable salt thereof, topically to a human. In ancther
cmbodiment, the methods comprisc adnunistering the peptide of formula (13, or a
pharmaceutically acceptable salt thereof, topically to a non-human subject. In yet another
embodiment, the methods comprise administering the peptide of formula (1), or a
pharmaceutically acceptable salt thereof, topically 10 a non-human subject selected from

the group consisting of a feline, a canine and an cquince.

0091} In an embodiment, the methods comprise administering the peptide of formula
(i1}, or a pharmaceutically acceptable salt thercof, topically to a human.  In another
cmbodiment, the mcthods comprisc administering the poptide of formula (1), or a
pharmaceutically acceptable salt thereof, topically to a non-human subject. In yet another
embodiment, the methods compnise admunistering the peptide of formula (I, or a
pharmaceutically acceptable salt thereof, topically 1o a non-human subject selected from

the group consisting of a feline, a canine and an cquine.

j0092] In an embodiment, the methods comprise administering the peptide of formula
(I}, or a pharmacecutically acceptable salt thereof, topically to a human.  In another
embodiment, the methods comprise administering the peptide of formula (I}, or a
pharmaceutically acceptable salt thereof, topically to a non-human subject. In yet another
embodument, the methods comprise admmistering the peptide of formula (1), or a
pharmaceutically acceptable salt thereof, topically to a non-human subject selected from

the group consisting of a feline, a canine and an equine.

[0093] In an embodiment, the methods comprise administering the peptide of formula
{(IV), or a pharmaceutically acceptable salt thercof, topically to a human In ancther
embodiment, the mothods comprise admmmstering the peptide of formula (IV), or a
pharmaceutically acceptable salt thereof, topically to a non-human subject. In vet another

embodiment, the methods comprise admimistening the peptide of formula (IV), or a
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pharmaceutically acceptable salt thereof, topically to a non-human subject selected from

the group consisting of a feline, a canine and an equine.

[0094] In another embodiment, the methods comprise administenng the peptide of
SEQ ID NG.2, or a pharmaceutically acceptable salt thereof, orally to a human. In ancther
embodiment, the methods comprise admimistering the peptide of SEQ 1D NO:Z, or
pharmaccutically acceptable salts thercof, orally to a non-human subject. In yot another
embodiment, the methods comprise administering the peptide of SEQ ID NO:2) or
pharmaceutically acceptable salts thereot] orally to a non-human subject selected from the

group consisting of a feline, a canine and an equine.

[06095] In another embodiment, the methods comprse administering the peptide of
SEQ 1D NO:2, or a pharmaceutically acceptable salt thereof, topically to a human. In
another embodiment, the methods comprise administenng the peptide of SEQ 1D NO:2, or
pharmaccutically acceptable salts thercof, topically to a non-human subjcct. In yet another
embodiment, the methods comprise administering the peptide of SEQ D NO:2, or
pharmaceutically acceptable salts thereof, topically to a non-human subject selected from

the group consisting of a feline, a canine and an equine.

j0096] In ancther embodiment, the methods comprise administering the peptide of
SEQ ID NG:7. or pharmaceutically acceptable salis thereof, orally to a non-human subject.
in yet another embodument. the methods comprnse administering the peptide of SEQ 1D
NGO 7, or pharmaceutically acceptable salts thercof, orally to a non-human subject selected

from the group consisting of a feline, a canine and an equine.

j0097] In another embodiment, the methods comprise administering the peptide of
SEQ ID NO:7, or phammaceutically acceptable salts thereof, topically to a non-human
subject. In yet another embodiment, the methods comprise administering the peptide of
SEQ ID NG:7, or pharmaceutically acceptable salts thereof, topically to a non-human

subject selected from the group consisting of a feline, a canine and an equine.

j0008] In another embodiment, the methods comprise administering the peptide of
SEG D NO:36, or pharmaceutically acceptable salts thereof, orally to a non-human

subject. In vet another embodiment, the methods comprise administering the peptide of
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SEQ ID NO:36, or pharmaceutically acceptable salts thereof, orally to a non-human subject

selected from the group consisting of a feline, a canine and an equine.

[0099] In another embodiment, the methods comprise administenng the peptide of
SEQ ID NQ:36, or pharmaceutically acceptable salts thereof, topically to a non-human
subject. In vet ancther embodiment, the methods comprise administering the peptide of
SEQ 1D NG:36, or pharmaccutically acceptable salts thoroot, topically to a non-human

subject selected from the group consisting of a feline, a canine and an equine.

{0106061 In anothor embodimont, the mothods compnse adnunistening the poptide of
SEQ ID NO:41, or pharmaceutically acceptable salts thereof, orally to a non-human
subject. In vet another embodunent, the methods comprise administernng the peptide of
SEQ D NO:41, or pharmaceutically acceptable salts thereof, orally to anon-human subject

sclected from the group consisting of a feline, a canine and an egamne.

{01611 In another embodiment, the methods compnise administering the peptide of
SEQ 1D NO:41, or pharmaceutically acceptable salts thereof, topically to a non-human
subject. In vet another emboduncent, the methods comprise adounistering the peptide of
SEQ ID NO:41, or pharmaceutically acceptable salts thercof, topically to a non-human

subject selected from the group consisting of a feline, a canine and an equing.

{0102] Hlustrative examples of topical administration are described elsewhere herein.

In an embodiment, the topical administration is transdermal.

{0163] In an embodiment disclosed herein, the peptides of formula (1), (D), (Il or
{IV}. or pharmaceutically acceptable salts thereof, are administered (o the subject as a
controlled release dosage form, illustrative examples of which are described elsewhere
herein. In an embodiment, the methods comprise administering the peptide of formula (1),
or a pharmmaceutically acceptable salt thereof, to a human as a controlled release dosage
fornt. In another embodiment, the methods comprse administering the peptide of formula
(1}, or pharmaceutically acceptable salts thereof, to a non-human subject as a controlled
release dosage form. In yet ancther embodiment, the methods comprise administering the

peptide of formula (T). or a pharmaceutically acceptable salt thereof, as a controlled release
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dosage form to a non-human subject selected from the group consisting of a feline, a canine

and an equine,

[0104] In another embodiment, the methods comprise administenng the peptide of
formula (I}, or a pharmaccutically acceptable salt thereof, to a human as a controlled
release dosage form. In another embodiment, the methods comprise adminustering the
peptide of formula (11}, or a pharmacoutically acceptable salt thorcof, to a non-human
subject as a controlied release dosage form. In vet another embodiment, the methods
comprise admunistering the peptide of formula (1), or a pharmaceutically acceptable salt
thereof. as a controlled release dosage fomm fo a non-human subject selected fron the group

consisting of a fcline, a canine and an cquine.

[0105] In ancther embodiment, the methods comprise administering the peptide of
tormula (I}, or a phamaceutically acceptable salt thereof, to a human as a controlled
rclcasc dosage form. In anothor cmbodiment, the mcthods comprise administering the
peptide of formula (1), or a pharmaceutically acceptable salt thereof, to a non-human
subject as a controlled release dosage form. In vet another embodiment, the methods
comprise administering the peptide of formula (IIl). or a pharmaceutically acceptable salt
thereof, as a controlied relcase dosage form to a non-human subjcct sclected from the group

consisting of a feline, a canine and an equine.

j0106] In another embodiment, the methods comprise administering the peptide of
formula (IV), or a pharmaccutically acceptable salt thereof, to a human as a controlied
release dosage form. In another embodiment the methods comprise administering the
peptide of formula (IV), or a pharmaceutically acceptable salt thereof, to a non-human
subject as a controlled release dosage form. In yet another embodiment, the methods
comprise admimstering the peptide of formula (IV). or a pharmaceutically acceptable salt
thereof, as a controlled rclcase dosage form to a non-human subjoct sclected from the group

consisting of a feline, a canine and an equine.

{0107] In another embodiment, the methods comprise administering the peptide of
SEQ ID NO:2, or a phammaceutically acceptable salt thereof, to a human as a controlled
release dosage form. In another embodiment, the methods comprise administening the

peptide of SEQ 1D NO:2, or pharmaceutically acceptable salts thercof, to a non-human
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subject as a controlled release dosage formi. In yet another embodiment, the methods
comprise adnunistering the peptide of SEQ 1D NO:2, or pharmaceutically acceptable salts
thereof, as a controlled release dosage form to a non-human subject selected from the group

congisting of a feline, a canine and an cquine.

{0108} In ancther embodiment, the methods compnse administerning the peptide of
SEQ 1D NO:7, or pharmaccutically accoptable salts thercof, to a non-human subjoct as a
controlled release dosage form. In yet another embodiment, the methods comprise
admnistering the peptide of SEQ 1D NG:7, or pharmaceutically acceptable salts thereof,
as a controlled release dosage form to a non-human subject selected from the group
congisting of a fchine, a canine and an cquine. In an embodiment, the controlled release
dosage form is administered to the subject parenterally, suitable examples of which are

described elsewhere herein.

j0109] In ancther cmbodiment, the mothods comprise administering the poptide of
SEQ D NG:36, or pharmaceutically acceptable salts thereof] to a non-human subjectas a
controlled release dosage form. In yet ancther embodiment, the methods comprise
administering the peptide of SEQ ID NQO:36, or pharmacecutically acceptable salis thereof,
as a controlled relcasc dosage form to a non-human subject sclected from the group
consisting of a feline, a canine and an equine. In an embodiment, the controlled release
dosage form is administered to the subject parcnterally, suitable examples of which are

described elsewhere herein.

{0110} In ancther embodiment, the methods comprise administering the peptide of
SEQ ID NG:41, or pharmaceutically acceptable salts thereof, to a non-huwman subject as a
controlled release dosage form. In vet another embodiment, the methods comprise
administering the peplide of SEQ ID NO:41, or phamaceutically accepiable salis thereof]
as a controlled relcasc dosage form fo a non-human subicct sclected from the group
consisting of a feline, a canine and an equine. In an embodiment, the controlled release
dosage form is administered to the subject parenterally, surtable examples of which are

described elsewhere herein.

j0111] As noted elsewhere herein, several (e, multiple) divided doses may be

administered daily, weekly, monthly or other suitable time intervals, or the dose mayv be
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proportionally reduced as indicated by the exigencies of the situation. Where a course of
multiple doses i1s required or otherwise desired, it may be beneficial to administer the
peptides, as herein disclosed, via more than one route. For example, it may be desirable
to administer a first dose parcuoterally (e g., via intramuscular, intravenous; subcutancous,
epidural, intra-articular, intraperitoneal, intracistermal or intrathecal routes of
administration) to induce a rapid or acute therapeutic effect in a subject, followed by a
subsequent {e.2., second, third, fourth, fifth, efc) dose administered enterally (e g, orally
or rectally) and/or topically {e. g, via transdermal or transmucosal routes of adninistration)
to provide continuing availability of the active agent over an extended period subseguent
to the acute phase of treatment. Alternatively, it may be desirable to administer a dose
enterally (e.g., orally or rectally), followed by a subsequent {e.g., second, third, fourth,
fifth, ex) dosc admunistcred parcnterally {e.g., wvia mtramuscular, intravenous;
subcutancous, epidural, intra-articular, intraporitoneal, intracisternal or intrathecal routes
of administration) and/or topically (e.g, via transdermal or tramsmucosal routes of
administration}). Alternatively, it may be desirable to administer a dose topically {e.g., via
transdermal or transmucosal routes of administration), followed by a subsequent (e.g.,
second, third, fourth, fitth, etc) dose administered parenterally {e.g., via intramuscular,
intravenous; subcutancous, epidural, intra-articular, intraperitoneal, intracisternal or

intrathecal routes of administration) and/or enterally (e.g., orally or rectally).

j0112] The route of administration may suitably be selected on the basis of the type
of infection and symptoms thereof, as discussed elsewhere herein. Altematively, or in
addition. the route of administration may suitably be selected having regard to factors such
as the subject’s general health, age, weight and tolerance (or a lack thereof) for given routes
of administration {e.g., whore there is a phobia of nccdics, an alternative route of

administration may be sclected, such as enteral and/or topical}.

j0113] It is also to be understood that, where multiple routes of administration are
desired, any combination of two or more routes of administration may be used in
accordance with the methods disclosed herein. Mlustrative examples of suitable
combinafions include, but are not himited to, (in order of administration}, (a} parcnteral-
enteral; (b) parenteral-topical; (¢) parenteral-enteral-topical; {(d) parenteral-topical-enteral;

{¢) ecntoral-parenicral; ()} enteral-topical; (g} eonteral-topical-parenteral; (h) enteral-
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parenteral-topical: (i} topical-parenteral; (§) topical-enteral; (k) topical-parenteral-enteral;
(I} topical-enteral-parenteral; {(m} parenteral-enteral-topical-parenteral, (n) parenteral-

enteral-topical-enteral; erc.

{06114} In an embodiment, the methods comprise (1) parcnierally administering {o the
subject the peptides or compositions, as disclosed herein, and (i1} non-parenterally (7e,
cntorally or topicallyy admimistering to the subject the pephides or compositions, as
disclosed herein, wherein the non-parenteral (enteral or topical) administration is
subsequent to the parenteral adminustration. In an embodiment, the parental administration
13 selected from the group consisting of intramuscular, a subcutaneous and intravenous. In
a further cmbodiment, the parcental administration is subcutancous. In an cmbodiment, the

non-parcntal admmistration is oral.

j0115] In an cmbodiment, the methods disclosed herein comprise (1) parenterally
administcring to a human subjcct the peptide of formula (1), or a pharmaccutically
acceptable salt thereof, and (i1) orally administering to the human subject the peptide of
formula (I}, or a pharmaceutically acceptable salt thereof, wherein the oral administration
is subsequent to the parenteral administration. In ancther embodiment, the methods
discloscd heremn comprise (i) parenterally administering to a human subject the peptide of
SEQ ID NG.2, or a pharmaceutically acceptable salt thercof, and (i1) orally adminstening
to the human subject the peptide of SEQ ID NO:2, or a pharmaceutically acceptable salt
thereof, wherein the oral adnunistration is subsequent to the parenteral administration. In
an embodiment, the parental adnunistration 1s subcutancous. In another embodiment, the

parental administration is intrathecal.

{0116} In an embodiment, the methods disclosed herein compnigse (i) parenterally
administering to a non-human subject the peptide of formula (II), or a pharmaceutically
accoptable salt thercof, and (i1} orally adminisicring to the non-human subject the poptide
of formula (II), or a pharmaceutically acceptable salt thereof, wherein the oral
administration is subsequent to the parenteral administration. In a further embodiment, the
methods disclosed herein comprise (1) parenterally administering 1o a non-human subject
the peptide of SEQ ID NG:7, or a pharmaceutically acceptable salt thereof, and (ii) orally

admmistering to the non-human subject the peptide of SEQ IDNG:7, or a pharmaceutically
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acceptable salt thereof, wherein the oral administration is subsequent to the parenteral
admmistration. In an embodiment, the non-human subject is selected from the group
consisting of a feline, a canine and an equine. In an embodiment, the parental
administration is subcutancous. In another embodiment, the parental administration is

intrathecal.

i0117] In an cmbodiment, the methods disclosed hercin comprise (1) parcnicrally
administering to a non-human subject the peptide of formula (I}, or a pharmaceutically
acceptable salt thereof, and (i1} orally administering to the non-human subject the peptide
of formula (IIl}, or a phammaceutically acceptable salt thereof, wherein the oral
administration is subscquent to the parcnteral administration. In a further cmbodiment, the
methods disclosed herein comprise (1) parenterally administering to a non-human subject
the peptide of SEQ 1D NO:36, or a pharmaceutically acceptable salt thercof, and (ii) orally
admunistering to the non-buman subject the peptide of SEQ ID NO:36, or a
pharmaceutically acceptable salt thereof, wherein the oral administration 15 subsequent to
the parenteral administration. In an embodiment, the non-human subject is selected trom
the group counsisting of a feline, a canine and an equine. In an embodiment, the parental
administration is subcutanecus. In another embodiment, the parental administration is

mtrathecal.

j0118] In an cmbodiment, the methods disclosed herein comprise (i) parenterally
administering to a non-human subject the peptide of formula {(TV}, or a phamaccutically
acceptable salt thereof, and (1) orally administering to the non-human subject the peptide
of formula (IV), or a pharmaceutically acceptable salt thereof, wherein the oral
admuinistration is subsequent to the parenteral administration. In a further embodiment, the
methods disclosed herein comprise (i) parenterally administering to a non-human subject
the poptide of SEQ ID NO: 41, or a pharmaceutically acceptable salt thereof, and (11) orally
administering to the non-human subject the peptide of SEQ ID NO:41, or a
pharmaceutically acceptable salt thereof, wherein the oral administration is subsequent to
the parenteral administration. In an embodiment, the non-human subject 13 selected from
the group consisting of a feline, a canine and an equine. In an embodiment, the parental
administration is subcutancous. In another embodiment, the parental administration is

mtrathecal.



WO 2021/184062 PCT/AU2021/050229

j0119] In a further embodiment, the methods disclosed herein comprise (i)
parenterally admuinistering to a human subject the peptide of formula (1), or a
pharmaceutically acceptable salt thereof, and (it} topically administering to the human
subject the peptide of formula (I}, or a pharmaccutically acceptable salt thereof, wherein
the topical administration is subsequent to the parenteral administration. In a further
embodiment, the methods disclosed herein comprise (i} parenterally administering to a
human subject the peptide of SEQ 1D NGO:2, or a pharmaceutically acceptable salt thereof,
and (i1) topically administering to the human subject the peptide of SEQ ID NO:2, or a
pharmaceutically acceptable salt thereof, wherein the topical administration is subsequent

to the parenteral administration.

{0120] In a further embodiment, the methods disclosed hercin comprise (1)
parenterally administering to a non-human subject the peptide of formula (I}, or a
pharmaceutically acceptable salt thereof, and (11} topically administering to the non-human
subject the pepiide of formula (11}, or a pharmaceutically acceptable salt thercot, wherein
the topical administration is subsequent to the parenteral administration. In a further
embodiment, the methods disclosed herein comprise (i) parenterally administering to a
non-human subject the peptide of SEQ ID NG:7, or a pharmaceutically acceptable salt
thereof, and (it) topically administering to the non-human subject the peptide of SEQ 1D
NG:7. or a pharmaccutically acceptable salt thercof, wherein the topical admustration is

subsequent to the parenteral administration.

j0121] In a further cembodiment, the mecthods disclosed hercin comprise (1)
parenterally administering to a non-human subject the peptide of formula ({1}, or a
pharmaceutically acceptable salt thereof, and (11} topically administering to the non-human
subject the peptide of formula (IH), or a pharmaceutically acceptable salt thereof, wherein
the topical administration is subssquent to the parenteral admumistration. In a further
embodiment, the methods disclosed hercin comprise (i} parenterally administering to a
non-human subject the peptide of SEQ 1D NO:36, or 2 pharmaceutically acceptable salt
thercof, and (i) topically administering to the non-human subject the peptide of SEQ ID
N©O:36, or a pharmaceutically acceptable salt thereof, wherein the topical administration is

subsequent to the parenteral administration.

CA 03171917 2022-9-15
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j0122] In a further embodiment, the methods disclosed herein comprise (i)
parenterally admmistering to a non-human subject the peptide of formula (IV), or a
pharmaceutically acceptable salt thereof, and (i1} topically administering to the non-human
subject the peptide of formula V), or a pharmaceutically acceptable salt thereof, wherein
the topical administration is subsequent to the parenteral administration. In a further
embodiment, the methods disclosed herein comprise (i} parenterally administering to a
non-human subject the peptide of SEQ 1D NG:41, or a phammaceutically acceptable salt
thereof, and (it} topically administering to the non-human subiject the peptide of SEQ ID
NG:41, or a pharmaceuntically acceptable salt thercof, wherein the topical administration is

subsequent to the parenteral administration.

{0123] In an embodiment, the non-human subject 1s selected from the group consisting
of a teline, a canine and an equine. In an embodiment, the parenteral route of adnunistration
is subcutancous. Inanother embodiment, the topical route of administration is transdermal.
in another embodiment, the parenteral administration is subcutancous and the topical

administration is transdermal.

[0124] Alternatively, or in addition, the peptides and compositions as herein described
may suitably bc admumstered as a comtrolled rcicasc dosage form.  Thus, n an
embodiment, the methods comprise (o) parenterally administering to the subject the
peptides or compositions, as disclosed herein, and (i) administering to the subject the
peptides or compaositions, as disclosed herein, as a controlled release dosage fonm, wherein
the controlled release dosage form i1s administered subsequent to the parenteral
administration. In another embodiment, the methods comprise (i) non-parenterally
{enterally or topically) administering to the subject the peptides or compositions, as
disclosed hercin, and (1) administering to the subject the peptides or compositions, as
disclosed herein, as a controlled release dosage form, wherein the controlled release dosage
tform 1s administered to the subject subsequent to the non-parenteral administration. In yet
another embodiment, the methods comprise (i) enterally administering to the subject the
peptides or compositions, as disclosed herein, and (1) administering to the subject the
peptides or compositions, as disclosed herein, as a controlled release dosage form, wherein
the controlled release dosage form is administered to the subject subsequent to the enteral

admmistration. In yet another embodiment, the mecthods comprise {1} topically
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administering to the subject the peptides or compositions, as disclosed herein, and (i1)
admunistering to the subject the peptides or compositions, as disclosed heren, as a
controlled release dosage form, wherein the controlled release dosage form is administered
to the subject subsequent to the topical administration. In a preferred embodiment, the

controlied release dosage fonm is formulated for parenteral administration.
Pharmaceutical compositions

j0125] The peptides of formulac (), (@), (i) and (IV), or pharmaceutically
accoptable salts thorcof, may be formulated for administration to a subject as a ncat
chemical. However, in certain embodiments, it may be preferable to formulate the peptides
of formulac (I}, (D), (If) and (IV), and pharmaccutically acceptable salts thercof, as a
pharmaceutical composition, including veterinary compositions. Thus, in another aspect
disclosed herein, there 1s provided a pharmaceutical composition comprising a peptide of
tormula (I}, or a pharmaccutically acecptable salt thercof, as described horcin, for usc in

the treatment of a respiratory tract infection in a subject:

RI-CRSVEGSCG-R? (B (SEQID NG
wherein
R!is selected from the group consisting of YLRIVQ, LRIVQ, RIVQ, IVQ, VG, and Q,
or B! is absent; and

R?is F {phenylalanine), or R? is absent.

{0126} o an embodiument, the peptide is selected from the group consisting of
YLRIVQCRSVEGSCGF (SEQ 1D NG:2), LRIVQCRSVEGSCGF (SEQ 1D NG:3),
CRSVEGSCG (SEQ ID N(O:4) and CRSVEGSCGF (SEQ 1D NO:5).

[0127] In an embodiment, the peptide is YLRIVQURSVEGSCGF (SEQ 1D NQ:2}.
in an embodiment, the peptide 1s CRSVEGSCG (SEG 1D NG:4). In an embodiment, the
peptide 18 CRSVEGSCGF (SEQ 1D NGS5

j0128] In another aspect disclosed herein, there is provided use of a peptide of formula
(I}, or a pharmaceutically acceptable salt thereof, as described herein, in the manufacture

of a medicament for the treatment of a respiratory tract infection i a sabyect:
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RI-CRSVEGSCG-R? (B (SEQID NG
wherein
R!is selected from the group consisting of YLRIV(Q, LRIVQ. RIVQ, V(. VG, and Q.
or R 1s absent; and

R?is F (phenylalanineg), or R? is absent.

{0129] In an cmbodiment, whoercin the poptide 1s sclected from the group consisting
of YLRIVQURSVEGSCGE (SEQ 1D NO:2), LRIVQCRSVEGSCGE (8EQ 1D NG:3),
CRSVEGSCG (SEQ 1D NO:4) and CRSVEGSCGF (8EQ 1D NGO:5). In an embodiment,
the peptide s YLRIVQCRSVEGSCGF (SEQ ID NG:2). In an embodiment, the peptide
15 CRSVEGSCG (SEQ ID NG:4). In an embodiment, the peptide is CRSVEGSCGF (SEQ
D NQO:5).

{0136} In another aspect disclosed herein, there is provided a pharmaceutical
composition comprising a poptide of formula (1), or a phamaccutically acceptable salt

thereof, for use in the treatment of a respiratory tract infection in a subject:

RI-CRRFVESSC-R? (IT) (SEQ ID NO:6)
wherein
R!is selected from the group consisting of YERVME, LRYMEK, RVMK, VMK, MK,
and K, or R! is absent; and
R? is selected from the group consisting of A (alanine} and AF (alanine-phenylalaning),

or R? is absent.

[0131] In an embodiment, the peptide 1s selected from the group consisting of
YLRVMECRRFVESSCAF (SEQ ID NO7), LRYMKCRRFVESSCAF (SEQ ID NO:8),
CRRFVESSCAF (SEQ ID NO:9) and CRRFVESSCA (SEQ 1D NO:10),

{61321 in an embodiment, the peptide is YLRVMEKCRREVESSCAF (SEQ ID NO:7).
In an embodiment, the peptide 1s CRRFVESSCAF (SEQ 1D NGO:9). In an embodiment,
the peptide 1s CRRFVESSCA (SEQ 1D NG:10).
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j0133] In another aspect disclosed herein, there is provided a use of a peptide of
formula (II}), or a phamaceutically acceptable salt thereof, in the manufacture of a

medicament for the treatment of a respiratory tract infection in a subject:

R!-CRRFVESSC-R? (II) (SEQ ID NO:6)
wherein
R!is sclected from the group consisting of YLRVMEK, LRVMK, RVMK, VMK, MK, and
K. or R is absent: and
R? is selected from the group consisting of A (alanine) and AF (alanine-phenylalanine), or

R2? is absent.

[0134] In an embodiment, the peptide is sclected from the group consisting of
YLRVMECRRFVESSCAF (SEQ ID NO:7), LRVMKCRRFVESSCAF (SEQ ID NO:3),
CRRFVESSCAF (SEQ ID NO:9) and CRRFVESSCA (S8EQ 1D NO:10). In an
cmbodiment, the peptide 15 YLRVMEKCRRFEFVESSCAF (SEQ ID NOT)., In an
embodiment, the peptide 1s CRRFVESSCAF (SEQ 1D NG:9). In an embodiment, the
peptide i1s CRRFVESSCA (SEQ TD NG:10).

j0135] In another aspect disclosed herein, there 1s provided a phamaceutical
composifion comprising a peptide of formula (E1), or a pharmaceutically acceptable salt

thereof, for use in the treatiment of a respiratory tract infection in a subject:

1 1 2 3 4 5 )
R-C-R-X X -P-X X -X -X-C-R (I (SEQ ID NO:11)

wherein

13 .35 6, . . . .. .
X, X, X, and X is an amino acid residue sclected from the group consisting of serine,

alanine, valine, leucine, isoleucine and glycine.
2. .. .

X is argining or bysing;
4 . . . . .

X is glutamic acid or aspartic acid;

L. ..
R is selected from the group consisting of!

SJ
HS (SEQ ID NO:12),
GHS (SEQ ID NG:13),
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PGHS (SEQ ID NG:14),
APGHS (SEQ ID NG:15),
EAPGHS (SEQ ID NG:16),
SCAPGIIS (SEQ IDNG:17),
SSEAPGHS (SEQ ID NG:18),
PSSEAPGHS (SEQ ID NG:19),
DPSSEAPGHS (SEQ 1 NUO:Z0)and
IDPSSEAPGHS (SEQID NO:21),
or R1 is absent; and

R is selected from the group consisting of

S,

SS (SEQ 1D NO:22),
SSK (SEQ ID NO:23),
SSKF (SEQ ID NO:24),
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ 1D NO:26),
SSKFSWD (SEQ ID NO:27),
SSKFSWDE (SEQ ID NO:28),
SSKFSWDEY (SEQ ID NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKFSWDEYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEQ ID NO:32),
SSKFSWDEYEQYK (SEQ 1D NO:33),
SSKFSWDEYEQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:35),

2
or B 1s absent.
{0136} In another aspect disclosed herem. there is provided use of a peptide of

formula (II1), or a phammacecutically acceptable salt thercof, in the manufactuie of a

medicament for the treaiment of a respiratory tract infection 1 a subject:

CA 03171917 2022-9-15
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1 1 2 3 4 5 [ 2
R -C-R-X -X -P-X -X -X -X -C-R_ (1) (SEQ ID NO:11)

wherein

P30 5, . . . N L . .
X . X, X, and X is an amino acid residuc sclected from the group consisting of scrine,

alanine, valine, leucine, isoleucine and glycine;

2
X 1S argininge or EySiHC;

4 . . ) .
X 15 glutamic acid or aspartic acid;

1
R is selected {rom the group consisting of’

S,

HS (SEQ 1D NO:12),
GHS (SEQ ID NO:13),
PGHS (SEQ ID NO: 14),
APGHS (SEQ 1D NO:15),

EAPGHS  (SEQ ID NO:16),
SEAPGHS  (SEQ ID NG:17).
SSEAPGHS (SEQ ID NO:18),
PSSEAPGHS (SEQ ID NO:19),
DPSSEAPGHS (SEQ 1D NO:20) and
IDPSSEAPGHS (SEQ 1D NO:21),

1
or R is absent; and

R is sclected from the group consisting of

S,

S8

S5K

SSKF

SSKFS
SSKFSwW
SSKFSWD
SSKEFSWDE
SSKFSWDEY
SSKFSWDEYE

(SEQ ID NO:22),
(SEQ ID NO:23),
(SEQ ID NO:24),
(SEQ 1D NO:25),
(SEQ 1D NO:26),
(SEQ ID NG:27),
(SEQ 1D NO:28),
(SEQ ID NO:29),
(SEQ 1D NO:30),
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SSKFSWDEYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEQ ID NO:32),
SSKFSWDEYEQYK (SEQ 1D NO:33),
SSKISWDILYELQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:35),

3
or R 1is absent.

{0137} In an embodiment disclosed hercin, the peptide of formula (IE) has an amino

acid sequence selected from the group consisting of’

SCRSRPVESSC  (SEQ ID NO: 36):
CRSRPVESSC (SEQ ID NO: 37);
CRSRPVESSCS  (SEQ ID NO: 38); and
SCRSRPVESSCS  (SEQ ID NO: 39).

[0138] In another aspect disclosed herein, there 1s provided a pharmacentical
composition comprising a peptide of formula (IV) or a pharmaceutically acceptable salt

thereof, for use in the treatment of a respiratory tract infection in a subject:

RI-C-R-1-X;-X3-X5-X4-N-C-R2 (IV) (SEQ ID NO:40)
wherem
X3 is an amino acid residue selected from 1soleucine (I} and valine (V)
X2 is an amino acid residue selected from histidine (H) and tvrosine (Y}
X5 is an amino acid residue selected from aspartic acid {D) and asparagine (N);
X3 is an amino acid residue selected from asparagine (N} and serine (8);
R! is selected from the group consisting of YLKLLK, LKLLK, KLLK, LLK LL Kor
R!is abscnt; and

R®is G {glycine), or R? 15 absent, or R?is a pharmaceutically acceptable carrier,

{0139} In another aspect disclosed herein, there 1s provided a use of a peptide of
formula (IV) or a pharmaceutically acceptable salt thereof, in the manufacture of a

mcdicamcent for the treatment of a respiratory tract infection in a subjoct:

RI-C-R-1-X1-Xo-X1-X4-N-C-R2 (IV) (SEQ 1D NO:40)
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wherein

X1 1s an amino acid residue selected from 1soleucine (I} and valne (V)

X is an amino acid residue selected from histidine (H) and tyrosine (Y}

X5 1s an amino acid residue selected from aspartic acid (D) and asparagine (N);

X4 1s an amino acid residue selected from asparagine (IN) and serine (8);

R!is selected from the group consisting of YLKLLK, LKLLK KITK LIK ILL Kor
R!is absent; and

R?is G (glveine)., or R? is absent, or R?is a pharmaceutically acceptable carrier.

{0140 In an embodiment, the peptide of formula (IV} is selected from the group
consisting of amino acid scquence CRHHNNNC (SEQ 1D NO 4 1), CRIHNNNCG (SEQ
D NO:42), CRIVYDSNC (SEQ ID NO:43) and CRIVYDSNCG (SEQ 1D NQO:44).

{0141} As noted elsewhere herein, the peptides of formulae (1), 4y, () and (1V), or
pharmaccutically  accoptable salts thercof, may be administcred together, cither
sequentially or in combination {e.g., as an admixture), with one or more other active agents
appropriate to the underlying condition to be treated. For example, the compositions
disclosed herein may be formulated for administration fogether, either sequentially or in
combination (e.g., as an admixturc), with onc or morc vaccine compositions ammed at
raising an immune response against the pathogen or the suspected pathogen towards which
the treatment is targeted. Combination treatments of this nature can be advantageous, for
example, by alleviating the respiratory tract infection or a2 symptom thereof while alse

raising an immune response to the pathogen 1 the subject to combat further infoction.

[0142] In an embodiment, the composition further comprises a phamaceutically
acoeptable carrier, excipient or diluent, as deseribed elsewhere herein. In an embodiment,

the composttion 1s formulaled for oral administration.

[0143] Hlustrative examples of suttable pharmaceutical formulations include those
suitable for enteral or parenteral admumnistration, illustrative examples of which are
described elsewhere herein, including oral, rectal, buccal. sublingual, vaginal, nasal,
topical {e.g., transdermal), intramuscular, subcutaneous, intravenous, epidural, mtra-

articular and intrathecal.
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jo144] The peptides of formulae (), (@), (i) and (IV), or phamaceutically
acoeptable salts thereof, may suitably be prepared as pharmaceutical compositions and unit
dosage forms to be emploved as solids {e.g., tablets or filled capsules) or liquids (e.g,
solutions, suspensions, cmulsions, clixirs, or capsules filled with the samce) for oral use, in
the form of ointiments, suppositories or enemas for rectal administration, in the form of
stertle injectable solutions for parenteral use (e.g., imtramuscular, subcutancous,
mtravenous, epidural, intra-articular and intrathecal administration); or in the form of
ointments, lotions, creams, gels, patches, sublingual strips or films, and the like for
parenteral (e g | topical, buccal, sublingual, vaginal) administration. In an embodiment, the
peptides of formulae (1), (I1), (1) and (IV), or pharmaceutically acceptable salts thereof,
are formulated for topical (e.g., transdermal) delivery. Suitable transdermal delivery
svstems will be familiar to porsons skilled in the art, iHustrative cxamples of which are
described by Prausnitz and Langer (2008; Narure Biotechnol. 26(11):1261-1268), the
contents of which awe incorporated herein by reference. In another embodiment, the
peptides of formulae (1), (IT), (I11) and (IV), or pharmaceuntically acceptable salts thereof,
are tormulated for sublingual or buccal delivery. Suitable sublingual and buccal delivery
systems will be familiar to persons skilled in the art, illustrative examples of which include
dissclvable strips or films, as described by Bala er ol (2013 Inr. J FPharm. Investig.

3(23:67-76}, the contents of which are incorporated herein by reference.

j0145] Suitable phamaceutical compositions and unit dosage forms thercof may
comprise conventional ingredients in conventional proportions, with or without additional
active compounds or principles. and such unit dosage forms may contain any suitable
effective amount of the active mgredient commensurate with the intended daily dosage
range to be cmploved. The peptides of formulac (1), {ID, () and {(IV), or pharmaccutically
acceptable salts thereof, as described herein, can be formulated for administration in a wide
variety of enteral, topical and/or parenteral dosage forms. Suitable dosage forms may
comprise, as the active component, either a peptide of formula (1), a peptide of formula
(11}, a peptide of formula (IH}, a peptide of formula (IV), pharmaceutically acceptable salts

thereof, or combinations of any of the foregoing, as herein desenbed,

{0146} In an embodiment, the composition is formulated for oral administration to a

human. In another embodiment, the composition is formulated for oral administration to
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a nop-human subject. In vet another embodiment. the composition is formulated for oral
admunistration t0 a non-human subject selected from the group consisting of a feline, a

canine and an equine.

{61471 In another embodiment, the composition is formmulated for parenteral
admimistration {0 a human. In ancther embodiment, the composition is formulated for
parcutcral administration to a non-human subject.  In yet another cmbodiment, the
compostition is formulated for parenteral administration to a non-human subject selected
from the group consisting of a feline, a canine and an equine. In an embodiment, the

parenteral administration is subcutaneocus administration.

[0148] In another cmbodment, the composition is formulated for topical
admmistration to a human. In another embodiment, the composition is formulated for
topical administration to a non-human subject.  In yet ancther embodument, the
composttion 1s formulated for topical administration to a non-human subjcct sclected from
the group consisting of a feline, a canine and an equine. In an embodiment, the topical

administration 1s transdermal.

j0149] In another embodiment, the composition is formulated as a controlled release
dosage form to be administered to a human. In another embodiment, the composition 1s
tormulated as a controlled release dosage form to be administered o a non-human subject.
In vet another embodiment, the coraposition s formulated as a controlled release dosage
form to be administercd to a non-human subject selected from the group consisting of a
feline, a canine and an equine. Hlustrative examples of suitable controlied refease dosage

forms are described elsewhere herein.

10150] For preparing pharmaceutical compositions of the peptides of formulae (1),
(I, (I and V), or pharmaceutically acceptable salts thereof, pharmaceutically
acceptable carriers can be either solid or liquid.  Hlustrative examples of solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible granules. A solid carrier can be one or more substances which may also act as
diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material. In powders, the

carrier may be a finely divided solid which is ir a mixture with the finely divided active
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component. In tablets, the active component may be mixed with the camier having the
necessary binding capacity in suitable proportions and compacted 1n the shape and size

desired.

{06151} In some embodiments, the powders and tablets contain from five orten to about
seventy percent of the active compound. [Hustrative examples of suitable carriers include
magnesium carbonate, magncesium stearate, tale, sugar, lactose, poctn, doxtrn, starch,
gelatin, tragacanth, methylcellulose, sodium carboxymethyicellulose, a low melting wax
cocoa butter, and the like. The term "preparation” is intended to include the formulation
of the active compound with encapsulating material, providing a capsule in which the
active componcent, with or without carricrs, is surrounded by a carricr. Similarly, cachets
and lozenges arc also envisaged herein. Tablets, powders, capsules, pills, cachets, and

lozenges can be used as solid forms suitable for oral adminstration.

j0152} For preparing suppostitorics, a low mclting wax, such as admixturc of fatty acid
aglycerides or cocoa butter, is first melted and the active component is dispersed
homogeneously therein, as by stirmng. The molten homogenous mixture 1s then poured

into convenient sized molds, allowed to cool, and thereby to solidify.

j0153] Formulations suitable for vaginal admimistration may be presented as
pessaries, tampons, creams, gels, pastes, foams or spravs containing in addition to the

active ingredient such cammers as are known in the art to be appropuate.

j0154] Liquid form preparations include solutions, suspensions, and cmulsions, for
example, water or water-propvlene glycol solutions. For example, parenteral mjection

liquid preparations can be formulated as solutions m agueous polyethylene glycol solution.

[0155] The peptides of formulac (1), (I}, (1) and {(IV), or pharmaceutically
acceptable salts thereof, as described herecin, mayv be formulated for parenteral
administration {e.g. by injection, for example bolus injection or continuocus infusion) and
may be presented in unit dose form in ampoules, pre-tilled syringes, small volume mfusion
or in multi-dose containers with an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in o1ly or agueous vehicles, and may contain

formulatory agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
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the active compound(s) may be in powder form, obtained by aseptic isolation of stenile
sohid or by lvophilization from solution, for constitution with a suitable vehicle, e.g. sterile,

pyrogen-free water, before use.

{0156} Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilizing and thickening

agents, as destred.

{0157} Aqucous suspensions suitable for oral use can be made by dispersing the finely
dividod active component in water with viscous matenal, such as natural or synthetic gums,
resins, methyleeihilose, sodium carboxymethyicellulose, or other well known suspending

agents,

j0158] Also contemplated herein are solid form preparations which are intended to be
converted, shortly before use, to liqguid form preparations for oral administration. Such
liquid forms include solutions, suspensions, and emulsions. These preparations may
contain, in addition to the active component, colorants, flavours, stabilizers, buffers,

artificial and natural swecteners, dispersants, thickeners, solubilizing agents, and the like.

10159] For topical administration to the cpidermis, the peptides of formulae (I}, (I} or
(111}, or pharmaceutically acceptable salts thereof, as described herein, may be formulated
as omtments, creams or lotions, or as a transdermal patch. Ointments and creams may, for
example, be formulated with an aqueous or cily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will m general also contain one or more emulsifymg agents, stabilizing agents,

dispersing agents, suspending agents, thickening agents, or colouring agents.

{0160} Formulations suitable for topical administration in the mouth include lozenges
comprising active agent in a flavoured base, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert base such as gelatin and glycenn or
sucrose and acacia; and mouthwashes comprising the active ingredient in a suitable fiquid

carrier.
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j0161] Solutions or suspensions arce applied directly to the nasal cavity by
conventional means, for example with a dropper, pipetie or spray. The formulations may
be provided in single or multidose form. In the latter case of a dropper or pipette, this may
be achioved by the patient administering an appropriate, predetermined volume of the
solution or suspension. In the case of a spray, this mav be achieved for example by means
of a metering atomizing spray pump. To improve nasal delivery and retention the peptides
used in the mwmvention may be encapsulated with cvclodexirins, or formulated with their

agents cxpected to enhance delivery and retention in the nasal mucosa.

i0162] Administration to the respiratory tract may also be achieved by means of an
acrosol formulation in which the active ingredicnt is provided in a pressurised pack with a
suitable propellant such as a chlorofluorocarbon (CFCY  for  example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluorocthane, carbon
dioxide, or other suitable gas. The acrosol may conveniently also contain a surfactant such

as lecithin. The dose of drug may be controlled by provision of a metered valve.

{0163} Alternatively, orm addition, the active ingredients may be provided m the form
of a dry powder. for examplie a powder mix of the compound in a suitable powder base
such as lactosc, starch, starch dernvatives such as bydroxypropyvimethyl ccllulosc and
polyvinylpyvrrolidone (PVP}). Conveniently, the powder carrier will forn a gel in the nasal
cavity. The powder composition may be presented in unit dose form for example in
capsules or cartridges of, ¢.g ., gelatin, or blister packs from which the powder may be

admumustered by means of an inhaler.

[0164] In formulations mtended for administration to the respiratory tract, including
mtranasal formulations, the peptide will generally have a small particle size for example
of the order of 1 to 10 microns or less. Such a particle size may be obtained by means

known in the art, for cxamplc by micronization.

{0165} When desired, formulations adapted to give controlled or sustained release of

the active ingredient may be employed, as described clsewhere herein.

[0166] In an embodiment, the pharmmaceutical preparations, as herein described, are

preferably in unit dosage forms. In such form, the preparation 1s subdivided into unit doses
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containing appropriate quantitics of the active component. The unit dosage formcanbe a
packaged preparation, the package contamming discrete guantities of preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit dosage form
can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate number of

any of these in packaged form.

{0167} In an cmbodiment, the compositions disclosed hercin are formulated for oral
administration to a human. In yet another embodiment, the compositions disclosed herein
are formulated for oral administration to a non-human. In a further embodiment, the
compositions disclosed herein are formulated for oral administration to a non-human

sclected from the group consisting of a feline, a canine and an cquince.

j0168] In another embodiment, the peptide of formula (I}, or a phamaceutically
acceptable salt thereof, as disclosed herein, 1s fommulated for oral administration to a
human subject. In another embodiment, the peptide of formula (1), or a pharmaccutically
acceptable salt thereof, as disclosed herein, is formulated for oral administration to a non-
haman subject. In yet another embodiment, the peptide of formula (1), or a
pharmaceutically acceptablie salt thereof. as disclosed herein, is formulated for oral
admuinistration to a non-human subject sclected from the group consisting of a fcline, a

canine and an equine.

{0169] In another embodiment, the peptide of formula (I), or a phammaceutically
acceptable salt thercof, as disclosed hercin, is formulated for topical administration to a
human subject. In yet another embodiment, the peptide of formula (§), or a
pharmaceutically acceptable salt thereof, as disclosed herein, is formulated for topical
admunistration to a non-human subject. In another embodiment, the peptide of formula {0},
or a pharmaceutically acceptable salt thereof], as disclosed herein, 1s formalated for topical
adoministration to a non-human subjcct sclected from the group counsisting of a {chine, a

canine and an equine. In ar embodiment, the topical administration is transdermal.

j01706] in another embodiment, the peptide of formula (I}, or a pharmmaceufically
acceptable salt thereof, as disclosed herein, 1s formulated for administration to a human
subject as a controlled release dosage form. In vet another embodiment, the peptide of

tormula (I), or a pharmaceutically acceptable salt thereof, as disclosed herein, is formulated
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for admuinistration to a non-human subject as a controlled release dosage form. In another
embodiment, the peptide of formula (I), or a pharmmaceutically acceptable salt thereof, as
disclosed herein, is formulated for administration to a non-human subject as a controlled
release dosage form, wherein the non-human subject i1s selected from the group consisting
of a feline, a canine and an equine. In an embodiment, the controlled release dosage form

is formulated for parenteral administration.

j0171] In another embodiment, the peptide of formuda {(II), or a pharmaceutically
acceptable salt thereof, as disclosed heren, are formulated for oral administration to a non-
human subject. In yet another embodiment, the peptide of formula (). or a
pharmaccutically acceptable salt thercof, as disclosed herein, is formulated for oral
administration to a non-human subject sclected from the group consisting of a feline, a

canine and an equine.

{0172} In ancther ombodiment, the poptide of formula {(AI), or a phammaccutically
acceptable salt thereof, as disclosed herein, is formulated for topical administration to a
non-human subject. In yet another embodiment, the peptide of formula (I}, or a
pharmaceutically acceptable salt thereof. as disclosed heremn, is formulated for topical
admuinistration to a non-human subject sclected from the group consisting of a fcline, a

canine and an equine. In an embodiment, the topical admiustration is transdermal.

j0173] In another embodiment. the peptide of formula (1), or a phammaceutically
acceptable salt thercof, as disclosed hercin, is formulated for administration to a human
subject as a controfled release dosage form. In vet another embodiment, the peptide of
formula (II}, or a pharmaceutically acceptable salt thereof, as disclosed herein, is
formulated for administration to a non-human subject as a controlled release dosage form.
In another embodiment, the peplide of formula (11}, or a phamaccutically acceptable sall
thereof, as discloscd hercin, is formulated for administration to a non-human subjcctas a
controlled release dosage form, wherein the non-human subject 15 selected from the group
consisting of a feline, a canine and an equine. In an embodiment, the controlled release

dosage form is formulated for parenteral administration.

0174 In ancother embodiment, the peptide of fornmuda (M), or a pharmaceutically

acceptable salt thercof, as disclosed herein, are formulated for oral administration to a non-
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human subject. In wvet another embodiment, the peptide of formula (JII), or a
pharmaceutically acceptable salt thercof, as disclosed herein, 1s formulated for oral
administration to a non-human subject selected from the group counsisting of a feline, a

canine and an equine.

{0175] In ancther embodiment, the peptide of fommula (Il or a phammaceutically
aceeptable salt thereof, as disclosed herein, s formulated for topical administration to a
non-human sebject. In yet another embodiment, the peptide of formula (I}, or a
pharmaceutically acceptable salt thereof, as disclosed herein, 15 formulated for topical
administration to a non-human subject selected from the group counsisting of a feline, a

canine and an cqguinc. In an embodiment, the topical administration s transdermal.

[06176] In another embodiment, the peptide of formulda (I1T), or a pharmaceutically
acceptable salt thereof, as disclosed herein, is formulated for administration to a human
subject as a controlled relcasce dosage form. In vot another cmbodiment, the poptide of
formula (IT1)}, or a pharmaceutically acceptable salt thereof, as disclosed herem, is
formulated for admmistration to a non-human subject as a controlled release dosage form.
In another embodiment, the peptide of formula (11), or a pharmaceutically acceptable salt
thereof, as disclosed herein, 1s formulated for admunistration to a non-human subject as a
controlled release dosage form, wherein the non-human subject 1s selected from the group
consisting of a feline, a canine and an equine. In an embodiment, the controlled release

dosage form is formulated for parenteral administration.

{0177} In another embodiment, the peptide of formula (IV), or a pharmaceutically
acceptable salt thereof, as disclosed herein, are formulated for oral administration to a non-
buman subject. In vet another embodimenti, the peptide of formula (IV), or a
pharmaceuotically acceptable salt thereof, as disclosed herein, is formulated for oral
adoministration to a non-human subjcct sclected from the group counsisting of a {chine, a

canine and an equine.

{0178] In another embodiment, the peptide of formula (IV), or a pharmaccutically
acceptable salt thereof, as disclosed herein, 1s formulated for topical administration to a
non-human sabject. In yet another embodiment, the peptide of formula V), or a

pharmaceutically acceptable salt thereof, as disclosed herein, is formulated for topical
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administration to a non-human subject selected from the group consisting of a feline, a

camne and an equine. In an embodiment, the topical admimistration is transdermal.

{0179] In another embodiment, the peptide of formula (IV), or a pharmaceutically
acceptable salt thereof, as disclosed hercin, is formulated for administration to a2 human
subject as a controfled release dosage form. In vet another embodiment, the peptide of
formula {(Il}, or a pharmaccutically acceptable salt thorcof, as discloscd hercin, 1s
formulated for administration to a non-human subject as a controlled release dosage form.
In another embodiment, the peptide of formula (TV). or a pharmaceutically acceptable salt
thereof, as disclosed herein, is formulated for administration to a non-human subject as a
controlled relcase dosage form, wherein the non-human subject s sclected from the group
consisting of a feline, a canine and an equine. In an ecmbodiment, the controlled release

dosage form 1s formulated for parenteral administration.

{0180} In ancther embodiment, the peptide of SEQ 1D NG:2, or a phamaccutically
acceptable salt thereof, is formulated for oral admunistration to a human.  In another
embodiment, the peptide of SEQ 1D NO:2, or a pharmaceutically acceptable salt thereof,
is formulated for oral administration to a non-human. subject. In yet another embodiment,
the peptide of SEQ ID NO:2, or a pharmmaccutically acceptable salt thereof, 1s formulated
for oral administration to a non-human subject selected from the group consisting of a

feline, a canine and an equing.

{0181} In another embodiment, the peptide of SEQ ID NO:2, or a pharmaceutically
acceptable salt thereof, as disclosed herein, is formulated for topical administration to a
human subject. In vet another embodiment, the peptide of SEQ ID NO:2, or a
pharmaceutically acceptable salt thereof, as disclosed herem, is formulated for topical
administration to a non-human subject. In another embodiment, the peptide of SEQ 1D
NQG:2, or a pharmaccutically accoptable salt thereof] as disclosed horein, is formulated for
topical administration to a non-human subject selected from the group consisting of a

feline, a canine and an equine. In an embodiment, the topical administration is transdermal.

[0182] In another embodiment, the peptide of SEQ ID NQ:2, or a pharmaceutically
acceptable salt thereof, as disclosed herein, 1s formulated for admunistration to a human

subject as a controlled release dosage form. In yet another embodiment, the peptide of SEQ
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ID NGO:2, or a pharmaceutically acceptable salt thereof, as disclosed herein, is formulated
for administration to a non-human subject as a controlled release dosage form. In another
embodiment, the peptide of SEQ 1D NO:2, or a pharmaceutically acceptable salt thereof,
as disclosed herein, is formulated for administration to a non-human subject as a controlled
release dosage form, wherein the non-human subject is selected from the group consisting
of a feline, a canine and an equine. In an embeodiment, the controlled release dosage form

1s formulated for parenteral administration.

10183] In ancther embodiment, the peptide of SEQ D NG'7, or a phammaceutically
acceptable salt thereof, 1s formulated for oral administration to a non-human. subiect. In
vyet another cmbodiment, the peptide of SEQ ID NO:7, or a pharmaccutically acceptable
salt thereof, is formulated for oral administration to a non-human subject selected from the

group consisting of a feline, a canine and an equine.

j0184] In ancther cmbodiment, the peptide of SEQ 1D NQ.7, or a phammaccutically
acceptable salt thereof, is formulated for topical admimstration to a non-human. subject.
In yet another embodiment, the peptide of SEQ 1D NGO 7, or a phamaceutically acceptable
salt thereof, is formulated for topical administration to a non-human subject selected from
the group consisting of a feline, a canine and an cquine. In an cmbodmment, the topical

admunistration s transdemnal,

j0185] In another embodument, the peptide of SEQ 1D NOG:7, or a phammaceutically
acceptable salt thercof, as disclosed hercin, is formulated for administration to a human
subject as a controlled release dosage form. In vet another embodiment, the peptide ot SEQ
ID NG:7, or a pharmaceutically acceptable salt thereof, as disclosed herein, is formulated
for administration to a non-human subject as a controlled release dosage form. In another
embodiment, the peplide of SEQ ID NO:7, or a pharmaceuiically acceptable salt thereof]
as discloscd heren, 1s formulated for administration to a non-human subject as a controlled
release dosage form, wherein the non-human subject is selected from the group consisting
of a feline, a canine and an equine. In an embodiment, the controlled release dosage form

1s formulated for parenteral administration.

j0186] In another embodiment, the peptide of SEQ ID NO:36, or a pharmaceutically

acceptable salt thereof, is formulated for oral administration to a non-buman. subject. In
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yet another embodiment, the peptide of SEQ D NO:36, or a pharmaceutically acceptable
salt thereof, 1s formulated for oral administration to a non-human subject selected from the

group consisting of a feline, a canine and an equine.

{61871 In another embodiment, the peptide of SEQ ID NO:36, or a pharmaceutically
acceptable salt thereof, is formulated for topical adnumstration (o a non-human. subject.
In yot another cmbodiment, the poptide of SEQ 1D NO:36, or a pharmaccutically
acceptable salt thereof, i1s formulated for topical administration to a non-human subject
selected from the group consisting of a feline, 2 canine and an equine. In an embodiment,

the topical admunstration is transdermal.

10188] In another embodiment, the peptide of SEQ ID NO:36, or a pharmaceutically
acceptable salt thereof, as disclosed herem, is formulated for administration to a human
subject as a controlled release dosage form. In vet ancther embodunent, the peptide of SEG
1D NG:36, or a pharmaccutically accoptable salt thereof, as disclosced hercin, 1s formulated
for administration to a non-human subject as a controlled release dosage form. In ancther
embodiment, the peptide of SEQ D NO:36, or a pharmaceutically acceptable salt thereof,
as disclosed herein, is formulated for administration to a non-human subject as a controlied
rcleasc dosage form, whercin the non-human subject s sclected from the group consisting
of a feline, a canine and an equine. In an embodiment, the controlled release dosage form

is formulated for parenteral administration.

{01891 in another embodiment, the peptide of SEQ ID NG:41, or a pharmaceutically
acceptable salt thereof, is formulated for oral administration to a human. In another
embodiment, the peptide of SEQ ID NG:41, or a pharmaceutically acceptable salt thereof,
15 formulated for oral administration to a non-human. subject. In vet ancther embodument,
the peptide of SEQ ID NO:41, or a pharmaceulically acceptable salt thereof] 1s formulated
tor oral administration to a non-human subjoct sclected from the group consisting of a

feline, a canine and an equine.

{0190 in another embodiment, the peptide of SEQ 1D NO:41, or a pharmaceutically
acceptable salt thereof, as disclosed herein, 1s formulated for topical administration to a
luman subject. In yet another embodiment, the peptide of SEQ ID NO:4L, or a

pharmaceutically acceptable salt thereof, as disclosed herein, is formulated for topical
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administration to a non-human subject. In another embodiment, the peptide of SEQ ID
NG 41, or a pharmaceutically acceptable salt thereof, as disclosed herein, 1s formulated for
topical administration to a non-human subject selected from the group consisting of a

feline, acanine and an equine. Inan embodiment, the topical admmistration 1s transdermal.

{0191 In another embodiment, the peptide of SEQ 1D NG:41, or a pharmaceutically
acceptable salt thereof, as disclosed horemn, 1s formulated for administration to a human
subject as a controlled release dosage form. In yet another embodiment, the peptide of SEQ
12 NO:41, or a pharmaceutically acceptable salt thereof] as disclosed herem, 1s formulated
for administration to a non-human subject as a controlled release dosage form. In another
cmbodiment, the peptide of SEQ 1D NO:41, or a pharmaccutically acceptable salt thereof]
as disclosed herein, is formulated for administration to a non-human subject as a controlled
release dosage form, wherein the non-human subject is selected from the group consisting
of a feline, a canine and an equine. In an embodunent, the controlled release dosage form

1s formulated for parenteral administration.

j0192] As noted elsewhere herein, several (Fe, multiple) divided doses may be
administered datly, weekly, monthly or other suitable time intervals, or the dose may be
propertionally reduced as indicated by the exigencies of the situation. Where a course of
multiple doses 1s required or otherwise desired, the compositions disclosed herein can be
suitably formulated for administration via said multiple routes. For example, it may be

desirable to admuinister a first dose parenterally {e.g., intramuscular, intravenously;

;
subcutancously. efc) to induce a rapid or otherwise acute therapeutic effect mn a subject,
foliowed by a subsequent {e.g., second, third, fourth, fifth, e/c) dose administered non-
parenterally (e g., enterally and/or topically) to provide continuing availability ofthe active
agent over an extended peried subsequent to the acute phase of treatment. Thus, in an
embodiment, the peptides and compositions, as disclosed heremn, are formulated for
parenteral administration to the subject as a first dose (7.e., as a parenteral dosage form)
and formulated for non-parenteral administration to the subject after the first dose (e.g., as
an enteral and/or topical dosage form). In an embodiment, the parental administration is
selected from the group consisting of intramuoscular, subcoatancous and mmfravenous. Ina

further embodiment, the parental administration is subcutaneous.
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[0193] In ancther embodiment, the enteral administration is oral adminstration. Thus,
1 an embodiment, the peptides and compositions, as disclosed herein, are formulated for
parenteral administration to the subject as a first dose and formulated for oral

admimnistration to the subject after the first dose (7.e., as an oral dosage form).

10194} In ancther embodiment, the enteral administration is topical administration.
Thus, mm an cmbodiment, the poptides and compositions, as discloscd hercin, arc
formulated for parenteral administration to the subject as a first dose and formulated for
topical administration to the subject after the first dose (7., as an oral dosage form}. Inan

embodiment, the topical adouinistration is transdermal admmnistration.

[06195] In another cmbodiment, it may be desirable to administer a first dose
parenierally (e g., intramuscular, mtravenously; subcutaneousiy, et} 1o induce a rapid or
otherwise acute therapeatic effect i a subject, followed by a subsequent {e.g., second,
third, fourth, fifth, efc) administration of a controlled rclcasc dosage form, as described
elsewhere herein, to provide a controlled release of the active agent over an extended
peniod subsequent to the acute phase of treatment. Thus, n ancther embodiment, the
peptides and compositions, as disclosed herein, are formulated for parenteral
administration to the subjoct as a first dosc and formulated as a controlled releasc dosage
formto be administered to the subject afier the first dose. In an embodiment, the controlled

release dosage form is formulated for parental administration.

{0196} it may also be desirable to adnunister a first dose enterally {(e.g., orally or
rectally), followed by a subsequent {e. g., second, third, fourth, fifth_ efc) dose administered
topically {e.g., transdermally). Thus, in an embodmment. the peptides and compositions, as
disclosed herein, are formulated for enteral administration to the subject as a firstdose (Fe.,
as an enteral dosage form; oral or rectal) and formulated for topical admimstration to the
subject after the first dosc (e g.. as a transdermal or transmucosal dosage form). I another
embodiment, the peptides and compositions, as disclosed herein, are formulated for topical
administration selected from the group consisting of transdermal and transmucosal
admmistration. In a further embodiment, the peptides and compositions, as disclosed

herein, are formulated for transdermal administration.
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j0197] In vet another embodiment, it may be desirable to administer the peptides or
compostiions, as disclosed herein, enterally (e.g., orally orrectally) as a first dose, followed
by a subsequent {e.g., second, third, fourth, fifth, erc} dose as a controlled release dosage
form, as described clsewhere herem.  Thus, i an embodiment, the peptides and
compositions, as disclosed herein, are formulated for adnunistration as a first dose enterally
and formulated for administration as a controlled release dosage form, wherein the
controlied release dosage form is formulated for administration subsequent to the first
dose. In an embodiment, the enteral dose is formulated for oral administration. In another

embodiment, the controlfed release dosage form s formulated for parenteral

administration.

{0198] In an embodiment, it may be desirable to administer the peptides or
compositions, as disclosed herein, topically {e.g.. orally or rectally) as a first dose, followed
by a subsequent (e.g., second, third, fourth, fifth, erc) dose as a controlled release dosage
torm, as described clsewhere herem.  Thus, m an embodiment, the peptides and
compositions, as disclosed herein, are formulated for topical administration as a first dose
and formulated for admimistration as a controlled release dosage form, wherein the
controlled release dosage form is formulated for administration subsequent to the first
topical dose. In an embodiument the topical dose is formulated for transdenmal
admumstration. In another embodiment, the controlled relcase dosage form 1s formulated

for parenteral administration.

{0199] The mvention will now be described with reference to the following Examples
which illustrate some preferred aspects of the present invention. However, it is to be
understood that the particulanty of the following description of the mvention is not to

supersede the generality of the preceding description of the invention.
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EXAMPLES
Example 1: Case Study §
{62001 The subject is a 58 vear old male who presented with flu-like svmptoms. The

subject reported to have been free of flu-like symptoms over the past 8 years.

j0201] The subject developed a very sore throat. On awakening the next dav, the sore
throat was more severe and his nose was running (rhinorthoea) and becoming worse

throughout the day. Othor symptoms that developed dunng the day included:

e 3 persistent decp phlegmy cough;
e high temperatire;

s body sweats;

e chills;

¢ muscle soreness; and

e fatigue.

{02021 Later thatevening, the subject developed aloss of appetite, and an exacerbation
of chills, body sweats, thinorrhoea and persistent coughing. At around 8pny that evening,

the subject was adminisicred ~1 mg AQDU604 (SEQ 1D NG:2), orally,

{0203} On the day of treatment, the subject recalls falling asleep and waking about 7
hours later, at which point he recalls the onlv remamming svmptoms were a runny nose and
a shight cough. Al other symptoms had gone. The subject fell back asleep and awoke a
few hours later feeling great, cxcept for a slightly runny nose and dry cough, which were

reported to have cleared up during the day.
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Example 2: Case Study 2

10204 The subject is a 60 year old male who in the afternoon presented with the flu,
with symptoms including a persistent deep phlegmy cough, high temperature, body sweats,
chills, muscle soreness and fatigue. The subject was administered ~1 mg AOD9604 (SEQ

ID NQO:2}, orally. The subject recalls sleeping well that evening.

j0205] By the moring, all symptoms of the flu had disappeared except for a slight

runny nose and a dry cough. The subject recalls sleeping well that evening.

{0206] The subject awoke the following day and reported to be symptom-free around

24 hours later.

10207 The above case studies demonstrate that AGD9604 (SEQ ID NO:2) is capable

of alleviating the symptoms of respiratory tract infection by a virus.

Example 3: Naturally-derived cyclic peptides limit virus replication and severe

disease in a mouse model of Influenza A infection

§0208] The prophyvlactic and therapeutic potential of synthetic human growth hormone
(GH) fragment LATS881 (SEQ ID NO:2) and its metabolite, LAT9991F (which
encompasses the cyclic peptide motif; SEQ ID NO:5) to limit severe IAV infection was
evaluated. The effectiveness of compound treatment at reducing viral replication,
hyperintflammation and discase was investigated in a preclinical model of severe 1AV

infection.
Materiais and methods
A. Compounds

{02091 L.AT8881 15 a 16-amino acid synthetic form of the C-terminal fragment of
human GH (H-YLRIVQCRSVEGSCGF-OH) which contains an additional N-terminal
tyrosine residue and two cysteine residues linked by a disulphide bond. LAT9991F 13 a 10-
amino acid synthetic peptide (H-CRSVEGSCGF-OH), which is a truncated form and a

known stable metabolite of LATE881 in human serum. LAT7771 1s a 10-amino acid
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structural homologue (H-CRIHNNNC-OH), derived from Prolactin. The cysteine
residucs in both LAT999IF and LAT7771 were also disulphide linked. All peptides were

synthesised by Auspep (Melbourne, Australiaj.
B. Influenza virus infection of mice

[0210] 6-8 week old C57BL/6 male mice were maintained in the Specific Pathogen
Free Physical Containment Level 2 (PC2) Animal Research Facility at the Monash Medical
Centre. All experimental procedures were approved by the Hudson Amimal Ethics
Committee and cxpernmental procedurcs carried out in accordance with approved
guidelines. The IAV strain used in this study was HKx31 (H3N2), which i1s a high-vielding
reassortant of A/PR/8/34 (HHIN1) that carries the surface glycoproteins of A/Aichi/2/1968
(H3W2). HKx31 was grown in 10-day embryonated chicken eggs by standard procedurcs
and titrated on Madin-Darby Canine Kidnev (MDCK) celis.

02111 For virus infection studies, groups of 8 male C537BL/6 mice were randomized.
Mice were lightly anesthetised and infected intranasally with 10° PFU of HKx31 (H3N2)
in 3¢ @l PBS {previously shown to induce scvere discase (Rosh et al., 2019; Tate ot al,
2016). Mice were treated at the time points indicated with LAT3381, LAT9991F or
LAT7771 (5 or 20 mg/kg, as indicated) via the mtranasal route. Control mice were treated
with PBS alone. Mice were weighed daily and assessed for visual signs of chinical disease,
including inactivity, ruffled fur, laboured breathing. and huddling behaviour. Animals that
lost = 20% of their original body weight or displaved severe clinical signs of disease were
euthanised. Bronchoalveolar lavage (BAL) fluid was immediately obtained following
cuthanisation by flushing the hungs three times with 1 mL of PBS. Lungs were then
removed and frozen immediately in liquid nitrogen. Titres of infectious virus in lung

homogenates were determuned by standard plaguc assay on MDCK c¢clis.
C. Quantification of cytokines in mouse BAL fluid and sera

j0232] To detect cytokines, BAL fluid was collected and stored at -80°C. Levels of
L.-6, MCP-1/CCL2, TFNy, IL~10, IL-12p70, and TNFa proteins were determined by
cytokine bead array (CBA) using the mouse inflammation kit (Becton Dickinson). Levels

of mouse IFNa were determined by sandwich ELISA using mouse monoclonal clone F18
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{Thermo Scientific) and rabbit polvclonal antibodies (PBL) (Thomas et al.| 2014} Levels
of mouse IFN were determined by sandwich ELISA using mouse monoclonal ¢clone 7F-
B3 {Abcam) and rabbit polyelonal antibodics (PBL) (Thomas ctal., 2014). Mousc IFN s
was quantified by ELISA (R&D Systems).

D. Recovery and characterization of leukocytes from mice

j0213] For flow cytometric analysis, BAL cells were ticated with red blood cell lysis
buffer {(Sigma Aldrich) and cell numbers and viabidity assessed via trypan blue exclusion
using a haemocytometer. BAL cells were incubated with Fo block (2.4G2: eBiosciences),
tollowed bv staining with fluorochrome-conjugated monocional antibodies to Lyv6(C,
Ly6G, CDlic and I-A® (MHC-TI) (BD Biosciences, USA). Neutrophils (Ly6G™),
macrophages (CD11c" -AP %), dendritic cells (DC; CD1lc" I-A® M inflanunatory
macrophages (Lv6G Ly6(C") were quantified by flow cviometry, as described previously
{Roslietal., 2019; Tate et al., 2016). Live cells (propidium 1odide negative} were analysed
using a BD FACS Canto 1 flow cytometer (BD Biosciences) and FlowJo software (BD

Biosciences).
E. Assessment of lung oedema and vascular leakage

[0214] The lung wet to dry weight ratio was used as an index of fhurd accumalation in
the lung. After cuthanasia of mice. the lungs were surgically dissccted. blotted dry, and
weighed immediately (wet weight). The lung tissue was then dried 1 an oven at 55°C for
72 hours and reweighed as dry weight. The ratio of wet to dry weight was calculated for
ecach animal to assess tissue cedema (Tate et al., 2009; Tate et al., 2010). The concentration
of protein in cell-free BAL supernatant was measured by adding Bradford protein dve
{Tate et al., 2009; Tate ¢t al,, 2010). A standard curve using bovine serum albumin was

constructed, and the optical density {OD) was determined at 395 nm.
F. Data and Statistical Analysis

[0215] The data and statistical apalysis i this study comply with the
recommendations on experimental design and analysis in pharmacology (Curtis ot al,

2018). When comparing threc or more sets of values, a one-way analysis of variance
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{ANOVA) was used with Tukey’s post-hoc analysis. A Student’s t-test was used when
comparing 2 values {(two-tailed, two-sample equal vanance). Survival proportions were
compared using the Mantel-Cox log-rank test. A p value <0.05 was considered statistically

significant,
Results
Prophylactic treatment with LAT8881 improves survival during severe IAV infection

{0216} Given the urgent necd to dovelopmont now therapoutics for scvere respiratory
1AV and SARS-CoV-2 infections, the potential of LATEE81, a synthetic C-terminal
fragment of growth hommone (Figure 1A) to protect mice from severe TAV infection was
examined. £57BL/6 mice were freated intranasally with LAT8881 (20 mg/kg) 24 hours
prior to infection with 10° PFU of HKx31 H3N2 AV Mice received additional LAT8R81
every 48 hours following the initial treatment and control IAV-infected mice received PBS
alone. LATEER! treatment of IAV-infected mice reduced clinical signs of disease
ncluding weight loss (Figure 1B), limited mobility, laboured breathing, and sigmificantly
improved survival of nuce from 0% to approximately 30% of the cobort (Figure 1C).
Importantly, treatment of uninfected mice with LAT8881 did not result in weight loss or

any clinical signs of disease (Figure 1B, C).

Prophylactic treatment with LAT8881 limits viral replication and inflammation

during severe AV infection

j0217] Severs and fatal IAV infections are characterised by excessive pulmonary
inflammation and cellular infiltrates. Having established that prophylactic treatment of
mice with LAT8881 improves survival following TAV infection (Figure 1), viral loads and
airway celiular infiltrates were examined, as well as pro-inflammatory cytokines in BAL
fluid and sera on day 4 post-infection (the day on which the majority of control IAV-
infected mice approached the cthical humane endpoint of 20% weight loss). Treatment of
mice with LATE881 24 hours priorto IAV infection and every 48 hours thereatter, resuited
in a significant 1.6-fold reduction in infectious viral loads in the lung (Figure 2ZA). Of note,
LATE8R1T had no direct antiviral propetties against JAV or SARS-CoV-2 infection in vitro

{Supplementary Figure 1B}, In particular, LATE881 treatment of human PBECs had no
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significant impact on the levels of infectious virus in cell supernatants 24 hours following
HK=x3 1 infection (Supplementary Figure 1A). LATEE8! also did not alter SARS-CoV-2
infection of Vero cells as measured by a cytopathic effect inhibition assay (Supplementary

Figure 13).

{0218] In addition to reduced viral loads in the Tung, LATE88! sigmificantly reduced
lovels of IFNy m BAL fluid (2-fold; Figurc 2B} and 1L-6 n the scrum (1.5-told; Figure
2F). Interestingly, the concentration of IL-6 (Figure 2C), TNFa (Figure 2D), CCL2 (Figure
2E), 1L-10 and TL-12p70 (data not shown) in BAL fluid of LATE88]1-treated mice was
comparable with PBS-treated IAV infected controls. Additionally, no significant
differences were observed in levels of type I (IFNo, IFNG) and HI (IFN Azs) IFNs (data
not shown). Total BAL cellularity was significantly reduced in LATR881-treated mice
{(Figure 24), with significantly fewer neutrophils and macrophages present at day 4 post-
infection (Figure ZH-1). By contrast, no significant numerical difference in inflamnmatory
Lyv6C" macrophages (Figure 2J) or dendritic cells was observed in the airways of infected
cohorts. Annexin V and PI straining of BAL cells revealed no significant differences in
leukocvie cell death (Supplementarv Figure 2). Collectively, these data suggest that
prophylactic LAT8881 treatment can limit viral replication and inflammation m the

airways and serum, which would otherwise promote severe TAV discase.
Therapeutic treatment with LATS881 improves survival during severe IAV infection

j0219] Having established prophylactic treatment of mice with LAT888!1 protects
against severe IAV infection (Figure 1-2), the ability of therapeutic treatment to limit [AV
disease was examined. Mice received intranasal LAT8881 (20 mg/kg) 24 hours following
infection with 10° PFU HK=x2 1, with additional treatments at 48 hour intervals. As before,
control JAV-infected mice received PBS alone. Therapeutic LATE881 treatment delaved
the onset of clinical signs of severe disease including weight loss (Figure 3A}, limited
mobility and laboured breathing. In addition. LATR8381 treatment significantly delaved
AV -associated lethality by 48-72 hours {Figure 3B},
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Therapeatic treatment with the LATE881 metabolite LAT9991F improves survival

during severe IAV infection

{0220} To further examine the pre-clinical therapeutic efficacy of naturally-occurring
C-terminal fragments of GH, the ability of LAT8881 and its metabolite LAT9991F to limit
severe FAY infection was evaluated using two different doses (Figure 4A). Mice received
intranasal LAT8881 or LAT9991F (5 or 20 mg/kg) 24 hours following infection with 107
PFU HKx31, with additional treatments at 48 hour intervals post-infection and control
TAV-infected mice receiving PBS alone. Regardless of dose, LAT8H81 and LATY991F
therapeutic treatment delayed TAV-associated lethality; however, only 20 mg/kg of either
compound led to significant delays of 48-72 hours comparcd to controls (Figurc 4B).
LATT7771, a peptide dernved from the C-terminus of Prolactin that also shares a C-C

constrained loop, had no significant effect on weight loss or survival of mice (n=16).

Daily LATS881 and LAT9991F therapeutic treatment Hmits viral replication and

pathology following severe IAV infection.

{02211 The offect of dailv administration of LATES881 and LAT999IF from day |
following IAV infection on viral loads, vascular leakage and immunopathology was
examined. Consistent with previous results with prophyvlactic LATEE81 treatment (Figure
2A;., daily, therapeutic treatiment with LATS8%1 or LAT9991F (20 mg/kg) limited viral
replication in the lungs. with a 1.5-fold or 2.4-fold reduction 1n levels of infectious virus
on day 4 post-infection in lung tissues, respectively (Figure 4C). Treatment of mice with
LAT7771 did not significantly alter viral loads (n=8). While no significant differences
were observed in lung wet-to-dry ratios in LATE881- or LATO999 1 F-trcated mice (Figure
4D, LAT8881-treatment significantly reduced BAL fluid protein concentrations; an

indication of reduced vascular leakage (Figure 4E).

Daily LATSE881 and LAT9991F therapeutic treatment limits inflammmation following

severe AV infection.

j0222] Having established that prophyvlactic treatment of mice with LAT8881 reduces
potontially deleterious mflammation (Figure 2), an investigation was undertaken to

determine whether daily therapeutic treatment with LATS881 or LAT9991F would further
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alter cellular infiltration and production of pro-inflammatory cytokines at day 4 post-
mfection. Consistent with previous results (Figure 2), treatment of [AV-infected mice with
LATE8381 or LAT9991F every 24 hours from day 1 post-infection reduced levels of IFNy
in BAL fld 2 to 2.3-told, respectively (Tligure 5A). LATE881 trecatment significantly
reduced IL-6 1in the BAL fluid while a less profound reduction in TNFu levels was
observed with administration of either compound (Figure 3B-C). Interestingly, daily
therapeutic LATS831 treatment also limited levels of CCLZ m BAL fluid (Figure 3D).
Concentrations of IL-10, IL-12p70. as well as IFNo., IFNf and IFN 20 in BAL flnd were
not significantly different from PBS-treated infected animals. IL-6 in the serum was again
significantly reduced, with approximately 1.6-fold reductions observed in LATE881- and
LATO991 F-reated mice (Figure 5E)}. Total BAL cellularity was significantly reduced in
LATA88Y and LATY99 1 F-ireated mice (Figure 5F) with significantly fewer neotrophils
obscrved at day 4 post-infoction (Figure 5G). In contrast to previous findings with
prophyvlactic treatment, treatment with LAT3881 and LATO9991F resulied in significantly
tewer mflammatory Lv6C" macrophages in the airways (Figure 5H), while LATO99IF
reduced numbers of macrophages (Figure 31}, Total numbers of dendntic cells were similar
following treatment with either compound and comparable to PBS-ireated mfected
controls. Collcctively, treatment with LATE881 or LATY9991F rcducced concentration of
several pro-inflammatory cytokines in the airways, decreased Iung cellular infiltrates and

limited seram IL-6 levels following severe TAV infection.
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The claims defining the invention are as follows:

1. A method of treating a respiratory tract imfection in a subject, the method

comprising administering to a subject 1n need thercof a therapeutically effective amount of

a peptide of formula (I}, or a phammaceutically acceptable salt thereof:
RI-CRSVEGSCG-R? (B (SEQ ID NO:1)

wherein

R! is selected from the group consisting of YLRIV(, LRIVQ, RIVQ, IV(Q, VG, and Q, or

R!is absent; and

R? is F {phenyvlalanine) or R? is absent.
2. The method of c¢laim 1, whercin the poptide 15 sclected from the group consisting
of YLRIVQCRSVEGSCGF (SEQ ID NO:2), LRIVQCRSVEGSCGF (SEQ ID NO:3),

CRSVEGSCG (SEQ TD NO:4) and CRSVEGSCGF (SEQ D NO:5).

3. The method of claim 2, wherein the peptide is YLRIVQURSVEGSCGE (SEQ ID
NO:2).

4. The method of claim 2, wherein the peptide 1s CRSVEGSCG (SEQ ID NO:4).

j9)

The method of claim 2, wherein the peptide is CRSVEGSCGF (SEQ 1D NO:5).

6. The method of any one of claims 1 to 5, wherein the subject is a human.

7. A pharmaccutical composition comprising a peptidc of formula (1), or a
pharmaceutically acceptable salt thereof, for use in the treatment of a respiratory tract
infection in a subject:

RI-CRSVEGSCG-R? (B (SEQID NG 1)
wherein
R! is selected from the group consisting of YLRIV(Q, LRIVQ, RIVQ, IVQ, VG, and Q. or
R!is absent; and

R? is F {phenylalanine), or R? is absent.
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5. The composition for use according to claim 7, wherein the peptide 1s selected from
the group consisting of YLRIVQURSVEGSCGF (SEQ ID NO:2), LRIVQCRSVEGSCGF
(SEQ I NO:3), CRSVIGSCG (SEQ 1D NO:4) and CRSVIGSCGYE (SEQ 1D NG5

9. The composition for use according to claim 8, wherein the peptide is

YERIVQCRSVEGSCGF (SEQ 1D NO:2).

16 The composition for use according to claim §, wherein the peptide 1s CRSVEGSCG

(SEQ 1D NO4).

11, The composition for use according to claim 8, wheorem the peptide 1s

CRSVEGSCGF (SEQ ID NO:5).

12. The composition for use according to any one of claims 7 to 1 1, wherein the subject
is a human.
13, Use of a peptide of formula (1), or a pharnmaceutically acceptable salt thereof] in the

manufacture of a medicament for the treatment of a respiratory tract infection in a subject:
RI-CRSVEGSCG-R? (1) (SEQID NG D)

wherein

R} is selected from the group consisting of YLRIVQ, LRIVQ, RIVQ, IVQ, VG, and Q. or

R! is absent; and

R?is F (phenylalanine)}, or R? is absent.

14. Use of claim 13, whercin the peptide is sclected from the group consisting of
YLRIVQCRSVEGSCGF (SEQ ID NGO:2), LRIVQCRSVEGSCGF (SEQ ID NG:3).
CRSVEGSCG (SEQ ID NO:4) and CRSVEGSCGF (SEQ ID NG:S).

15. Use of claim 14, wherein the peptide 1s YLRIVQURSVEGSCOT (SEQ 1D NO:2).

16. tse of claim 14, wherein the peptide 1s CRSVEGSCG (SEQ ID NO:4).
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i7. Use of claim 14, wherein the peptide 1s CRSVEGSCGF (SEQ 1D NG:5).

18, Use of any one of claims 13 to 17, wherein the subject is a human.

19. A method of treating a respiratory tract infection in a subject, the method

comprising administering to a subject in need thercof a therapeutically effective amount of

a peptide of formula (IT), or a pharmaceutically acceptable salt thercof
RI-CRRFVESSC-R? (I (SEQ TD NO:6)

wherein

Rl is selected from the group consisting of YLRVMK, LRVME, RVMK, VMK, MK, and

K. or Rlis absent; and

R? is selected from the group consisting of A (alanine) and AF (alanine-phenylalanine), or

R?is absent.

20. The method of claim 19, wherein the peptide is selected {from the group consisting
of YLRVMKCRRFVESSCAF (SEQ ID NO7), LRVMEKCRRFVESSCAF (5EQ ID
NO:8), CRRFVESSCAF (SEQ ID NO:9) and CRRFVESSCA (SEQ ID NO:10).

21. The method of claim 20, wherein the peptide 1s YLRVMKCRRFVESSCAF (SEQ
I NO:7).

22, The method of claim 20, wherein the peptide is CRRFVESSCAF (SEQ 1D NG:9).

23, The method of claim 20, wherein the peptide 1s CREFVESSCA (SEQ 1D NO:10).

24 The method of any one of claims 19 to 23, wherein the subject is selected from the

group consisting of a feline, a canine and an equine.

25, A pharmaceutical composition comprising a peptide of formula (), or a
pharmacecutically acceptable salt thereof, for use in the treatmment of a respiratory tract

infection in a subject:
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RILCRRFVESSC-R? (1) (SEQ ID NO:6)
wherem
R!is selected from the group consisting of YLRVMEK, LRVMEK, RYMEK, VMK, MK, and
K, or R'is absent; and
R? is selected from the group consisting of A (alanine) and AT (alanine-phenylalanine), or

R? is absent.

26. The composition for use according to claim 235, wherein the peptide 1s selected from
the group consisting of YLRVMKCRRFVESSCAF (SEQ 1D NOT),
LRVMKCRRFVESSCAF (SEQ ID NO:8), CRRFVESSCAF (SEQ ID NO:9) and
CRRFVESSCA (SEQ ID NO:10).

27. The composition for use according (o claim 26, wherein the peptide is

YLRVMKCRRFVESSCAF (SEQ D NO-7).

ezl

28. The composition for use according to claim 26, wherein the peptide i
CRRFVESSCAF (SEQ ID NO:9).

29. The composition for use according to claim 26, wherein the peptde s

CRREVESSCA (SEQ 1D NO:10).

30. The composition for use according to any one of claims 19 to 29, wherein the

<3

subject is sclected from the group consisting of a feline, a canine and an equine.

31, Usc of a peptide of formula (1), or a phammaccutically acceptable salt thercof, in
the manufacture of a medicament for the treatment of a respiratory tract infection in a
subject:

RI-CRRFVESSC-R? (1) (SEQ ID NO:6)
wherein
R! is selected from the group consisting of YLRVMEK, LRVMK, RVMK, VMK, MK, and

K. or R!is absent; and
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R? is selected fron the group consisting of A {alanine) and AF (alanine-phenylalanine), or

R?is absent.

32. Use of claim 31, wherein the peptide is sclected from the group consisting of
YLRVMKCRRFVESSCAF (SEQ ID NO:7), LRVMKCRRFVESSCAF (SEQ 1D NG:8),
CRRFVESSCAF (SEQ ID NO:9) and CRRFVESSCA (SEQ ID N{O: 10},

33. Use of claim 32, wherein the peptide 1s YERVMEKCRRFVESSCAF (SEQ ID
NG: 7).

34, Use of ¢laim 32, wherein the peptide is CRRFVESSCAF (SEQ ID NO:9).
35. Use of claim 32, wherein the peptide is CRRFVESSCA (SEQ ID NG:10).

36. Use of any one of claims 31 to 35, wherein the subject is selected from the group

consisting of a feline, a canine and an equine.

37. A mcthod of trcating a respiratory tract mfcction in a subjcet, the mcthod
comprising admimstering to a subject in necd thereof a therapeutically effective amount of

a peptide of formula (I11):
R-C-R-X XX XX X"-C-R () (SEQIDNO.1D)
wherein

13 5 6 . . . . .
X, X . X, and X is an amino acid residue selected from the group consisting of serine,

alanine, valine, leucine, isoleucine and glvcine;
2. - .

X 13 arginine or lysine;
v4 - - . . .

X 1is glutamic acid or aspartic acid;

1. .
R is selected from the group consisting of

S,
HS (SEQ 1D NO:12),
GHS (SEQ 1D NO:13),

CA 03171917 2022-9-15
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PGHS (SEQ ID NG:14),
APGHS (SEQ ID NG:15),
EAPGHS (SEQ ID NG:16),
SCAPGIIS (SEQ IDNG:17),
SSEAPGHS (SEQ ID NG:18),
PSSEAPGHS (SEQ ID NG:19),
DPSSEAPGHS (SEQ 1 NUO:Z0)and
IDPSSEAPGHS (SEQID NO:21),
or R1 is absent; and

R is selected from the group consisting of

S,

SS (SEQ 1D NO:22),
SSK (SEQ ID NO:23),
SSKF (SEQ ID NO:24),
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ 1D NO:26),
SSKFSWD (SEQ ID NO:27),
SSKFSWDE (SEQ ID NO:28),
SSKFSWDEY (SEQ ID NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKFSWDEYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEQ ID NO:32),
SSKFSWDEYEQYK (SEQ 1D NO:33),
SSKFSWDEYEQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:35),

.
or B 1s absent;

or a pharmaceutically accepiable salt thereof.

38. The method of claum 37, wherein the peptide of formula (I11) has an

amino acid sequence selected from the group counsisting of

SCRSRPVESSC  (SEQ ID NO: 36);

CA 03171917 2022-9-15
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CRSRPVESSC (SEG 1D NO: 37):

CRSRPVESSCS {(SEQ ID NO: 38} and
SCRSRPVESSCS  (SEQ ID NO: 39).

39. A pharmaccutical composition comprising a peptide of formula (), or a
pharmaceutically acceptable salt thereot, for use in the treatment of a respiratory tract
infection in a subject:
1 4 _5 _6 2
R-C-R-X X -P-X -X X -X"-C-R° (I} (SEQIDNO11)

wherein

1 U3 5 6 . ] ) i o .
X, X, X, and X is an amino acid residue sclected from the group consisting of serine,

alanine, valine, leucine, isoleucine and glycine;
X 1s argining or lysing;

v4 . . - . . .
X is glutamic acid or aspartic acid;

1. .. ~
R s selected from the group consisting of’

S.

HS (SEQ ID NO:12),
GHS (SEQ ID NO:13),
PGHS (SEQ ID NO: 14),
APGHS (SEQ 1D NO:15),

EAPGHS  (SEQ ID NO:16).
SEAPGHS (SEQ 1D NG:17).
SSEAPGHS (SEQ 1D NO:18),
PSSEAPGHS (SEQ ID NO:19),
DPSSEAPGHS (SEQ ID NO:20)and
IBPSSEAPGHS (SEQ ID NO:21),

1
or R 18 absent; and

R 1is sclected from the group cousisting of

S?
sS (SEQ ID NO:22),
SSK (SEQ 1D N0:23),
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SSKF (SEQ ID NO:24),
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ ID NO:26),
SSKISWD (SEQ ID NO:27),
SSKFSWDE (SEQ ID NO:28),
SSKFSWDEY (SEQ ID NO:29),

SSKFSWDEYE (SEQ 1D NO:30),
SSKFSWDEYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEQ ID N0:32),
SSKFSWDEYEQYK (SEQ 1D NO:33).
SSKFSWDEYEQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:33),

2,
or R is absent.

40. The composition of claim 39, wherein the peptide of formula (I11) has

an amino acid sequence selected from the group consisting of:

SCRSRPVESSC  (SEQ ID NO: 36):
CRSRPVESSC (SEQ D NO: 37):

CRSRPVESSCS (SEG ID NG: 38); and
SCRSRPVESSCS  (SEQ ID NO: 303,

41. Use of a peptide of formula (Iil}, or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for the treatment of a respiratory tract infection in a
subject:
i 1 2 3 4 3 [ 2
R -C-R-X -X -P-X -X -X -X -C-R () SEQIDNOID

wherein

T _3 5 6
X, X X and X is an amino acid residue sclected from the group consisting of serine,

alanine, valine, leucine, isoleucine and glycine;
2 o )
X' 1s arginine or lysine;

4 . . .
X is glotamic acid or aspartic acid;

CA 03171917 2022-9-15
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1. ..
R is selected from the group consisting of:

S,

HS (SEQ 1D NG 12),
GHS (SEQ TD NO:13),
PGHS (SEQ ID NO: 14),
APGHS (SEQ 1D NO:15),

EAPGHS  (SEQID NO:16),
SEAPGHS (SEQ ID NO:17),
SSEAPGHS (SEQ ID NO:18),
PSSEAPGHS (SEQ 1D NO:19),
DPSSEAPGHS (SEQ ID NO:20)and
IDPSSEAPGHS (SEQ ID NO:21),

i
or R s absent; and

R is selected from the group consisting of

S,

SS (SEQ 1D NO:22),
SSK (SEQ ID NO:23),
SSKF (SEQ ID NO:24),
SSKFS (SEQ ID NO:25),
SSKFSW (SEQ 1D NO:26),
SSKFSWD (SEQ ID NO:27),
SSKFSWDE (SEQ ID NO:28),
SSKFSWDLY (SEQ 1D NO:29),

SSKFSWDEYE (SEQ ID NO:30),
SSKFSWDEYEQ  (SEQ ID NO:31),
SSKFSWDEYEQY (SEQ ID NO:32).
SSKFSWDEYEGQYK (SEQ ID NO:33),
SSKFSWDEYEQYKK (SEQ ID NO:34), and
SSKFSWDEYEQYKKE (SEQ 1D NO:35).

.,
or R is absent.

CA 03171917 2022-9-15
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42. Use of claim 41, wherein the peptide of formula (III) has an amino acid

sequence sclected from the group consisting oft

43

SCRSRPVESSC  (SEQ ID NO: 36):
CRSRPVESSC (SEQ ID NO: 37):

CRSRPVESSCS (SEQ ID NO: 38); and
SCRSRPVESSCS  (SEQ ID NO: 39).

43 A method of treating a respiratory tract infection in a sobject, the method
comprising administering to a subject in need thereof a peptide of formula {(IV) or a
pharmacecutically acceptable salt thercof:
RI-C-R-1-X;-X2-X3-Xs-N-C-R? (V) (SEQ ID NG:40)

wherein

X 15 an amino acid residue selected from isoleucine (1) and valine (V)

Xz 15 an amino acid residuc sclected from histidine (H) and tyrosine (Y

X5 is an amino acid residue selected from aspartic acid (I¥) and asparagine (N};

X4 15 an anuno acid residue selected from asparagine (N) and serine (8);

R!1is selected from the group consisting of YLKLLK, LKLLK, KLLK, LLE, LL K

or R! is absent; and

R?is G (glycing), or R? is absent.

44, The method of claim 43, wherein the peptide of formula (IV) is selected from the
group consisting of CRIIHNNNC (SEQ ID NO:41), CRIHNNNCG (SEQ ID NO:42),
CRIVYDSNC (SEQ 1D N(G:43) and CRIVYDSNCG (SEQ ID NG:44).

45, A pharmaceutical composition comprising a peptide of formwula (V) or a
pharmaceutically acceptable salt thereof, for uvse in the treatment of a respiratory tract
infection in a subjoct:
RI-C-R-T1-X1-X3-X3-Xs-N-C-R?  (IV) (SEQ ID N(:40)
wherein
X1 18 an amino acid residue selected from isoleucine (1) and valine (V)

X5 18 an anino acid residue selected from histidine (H) and tvrosine (Y},
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X3 is an amino acid residue selected from aspartic acid (D) and asparagine (N},
X415 an ammo acid residue selected from asparagine (N) and serine (S);

R!is selected from the group consisting of YLEKLELK, EKLLK, KELLK, LLK LL K
or R' is absent; and

R?1s G (glycine), or R? is absent.

46, The composition of claim 45, wherein the peptide of formula {1V} is selected from
the group consisting of CRIHNNNC (SEQ ID NO:4 1), CRIEHNNNCG (SEQ ID NO:42),
CRIVYDSNC (SEQ 1B NO:43) and CRIVYDSNCG (SEQ ID NG:44).

47. Use of a peptide of formula (IV) or a pharmaceutically acceptable salt thereof, in
the manufacturc of a medicament for the treatment of a respiratory tract infoction in a
subject:
RI-C-R-T1-X1-X2-X3-X4-N-C-R?2  (IV) (SEQ D NO:40)

wherein

X1 1s an amino acid residue selected from isclencine (1) and valine (V)

X, is an amino acid residue sclected from histidine (H) and tyrosine (Y);

X5 ig an amino acid residue selected from aspartic acid () and asparagine (N};

X4 18 an amino acid residue selected from asparagine (N) and senine (8);

R is selected from the group consisting of YLKLLK, LKLLK, KLLK, LLK LI K

or R! is absent; and

R?is G {glycine), or R? is absent.

43, The use of claim 47, wherein the peptide of formula (1V) is selected from the group
consisting of CRUIHNNNC (SEQ ID NG:41)., CRUHNNNCG (SEQ D NG:42),
CRIVYDSNC (SEQ 1D N(:43) and CRIVYDSNCG (SEQ 1D NO:44),

49, The method of any one of claims 1-6, 19-24, 37, 38, 43 and 44, wherein the

respiratory tract infection is a virus infection.
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56. The method of claim 49, wherein the vitus is selected from the group consisting
of a picornavirus, a coronavirus, an influenza virus, a paranfluenza virus, a respiratory

syncytial virus, an adenovirus, an enterovirus, or a metapnewmovirus.

31. The method of claim 30, wherein the virus is an influenza virus or a coronavirus.
32 The method of any one of claims 1-6, 19-24, 37, 38, 43, 44 and 49-31, wherein the

subject has a further respiratory condition selected from the group consisting of chronic

obstractive pulmonary disease, asthma, cystic fibrosis and lung cancer.

53. The method of any one of claims 1-6, 19-24, 37, 38, 43, 44 and 49-52, wherein the

mcthod compriscs administoning the poptide to the subject orally.

54, The composition of any one of claims 7-12, 25-30, 39, 40, 45 and 46, wherein the

respiratory tract infection is a virus infection.

55. The composition of claim 34, whercin the virus is selected from the group
consisting of a picornavirus, a coronavirus, an influenza virus, a parainfluenza virus, a

respiratory syneytial virus, an adenovirus, an enterovirus, or a melapneunovirs.

36, The composition of claim 55, wherein the virus 15 an influenza virus or a
COronavirus.
57. The composition of any one of claims 7-12, 25-30, 39, 40, 45, 46 and 34-56,

whcrein the subjcct has a further respiratory condition sclceted from the group consisting

of chronic obstructive pulmonary disease, asthma, cystic fibrosis and lung cancer.

38. The compogition of any one of claims 7-12, 25-30, 39, 40, 45, 46 and 34-537,

wheremn the composition i1s formulated for oral administration to the subject.

39. The use of any one of claims 13-18, 31-36, 41, 42, 47 and 48, whercin the

respiratory tract infection is a virus infection,
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60, The use of claim 59, wherein the virus is selected from the group consisting of a
picomavirus, a coronavirug, an influenza virus, a parainfluenza virus, a respiratory

svncytial virus, an adenovirus, an enferovirus, or a metapneuwmovirus.

61. The use of claim 60, wherein the virus is an influenza virus or a Coronavirus.

62, The use of any onc of claims 13-18, 31-36, 41, 42 47 48 and 59-61, wherein the
subject has a further respiratory condition selected from the group consisting of chronic

obstructive pulmonary disease, asthma, cystic fibrosis and lung cancer.

63. The use of any one of claims 13-18, 31-36, 41, 42, 47, 48 and 59-62, wherein the

peptide is formulated for oral administration to the subject.
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