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WHAT IS CLAIMED IS:

1. A method of inducing an immune response against a viral antigen in a magmal
comprising administering to the mammal a ligand-targeted cationic ljposome

complex, wherein the cationic liposome complex comprises:
(a) a cationic liposome;

(b) a ligand directly complexed with, but not chemically/conjugated to, the

cationic liposome;

(© one or more nucleic acid molecules encoding ghe or more viral proteins

associated with the cationic liposome; and
(d) one or more nucleic acid molecules engoding one or more interleukins

associated with the cationic liposome.

antigen is from a virus selected from the

virus, SARS virus, bird flu virus, Ebola

2. The method of claim 1, wherein said vir:
group consisting of influenza virus,

virus, Hepatitis B virus and small pgx virus.

3. The method of claim 1, whergin said one or more viral proteins are selected from
the group consisting of viral proteins, Ebola viral proteins, influenza viral
proteins, SARS viral profeins, bird flu viral proteins, Hepatitis B viral proteins and

small pox viral proteigs.

4. The method of ¢faim 1, wherein said one or more interleukins are selected from the
group consisping of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,
IL-12, IL-)3, IL-15, IL-17, IL-18 and IL-23.

5. The yhiethod of claim 1, wherein said complex is administered as a bolus or as an
sion via route selected from the group consisting of intravenous administration,
ral administration intramuscular administration, intralesional administration,

intradermal administration, transdermal administration, intraocular administration,
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intraperitoneal administration, percutaneous administration, aerosol administrati
intranasal administration, intraorgan administration, intracereberal administrafion,
topical administration, subcutaneous administration, endoscopic adminigfration,

slow release implant and administration via an osmotic or mechanical pyfp.

The method of claim 1, wherein said ligand is selected from the grotip consisting of

transferrin, galactose, L-37pA, an antibody and an antibody fragment.
The method of claim 1, wherein said ligand is a single chain Fv antibody fragment.

The method of claim 7, wherein said single chaig Fv antibody fragment is an

anti-transferrin receptor single chain Fv (TfRscF

The method of claim 1, wherein said ligghd-targeted cationic liposome fuﬁher
comprises a peptide comprising a K[K(H 1s-K(H)KKC (HoKC) (SEQ ID NO:

1) peptide associated with said cationig liposome.

A method of inducing an immuyfie response against a viral antigen in a mammal
comprising administering to/the mammal a ligand-targeted cationic liposome

complex, wherein the catigfic liposome complex comprises:
(a) a cationic liposdme;
(b)  aligand chémically conjugated to the cationic liposome;

(c) one o/more nucleic acid molecules encoding one or more viral proteins

assotiated with the cationic liposome; and

(d /one or more nucleic acid molecules encoding one or more interleukins

associated with the cationic liposome.



11.

12.

13.

14.

15.

16.

17.

-85 -

The method of claim 10, wherein said viral antigen is from a virus selected from th
group consisting of influenza virus, HIV virus, SARS virus, bird flu virus, Efola

virus, Hepatitis B virus and small pox virus.

The method of claim 10, wherein said one or more viral proteins are{s“élected from
the group consisting of HIV viral proteins, Ebola viral protein},/inﬂuenza viral
proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B viral proteins and

small pox viral proteins.

The method of claim 10, wherein said one or mor;/';ﬁierleukins are selected from
the group consisting of 1L-1, IL-2, IL-3, TL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,
IL-12,IL-13, IL-15, 1L-17, IL-18 and IL-23.

The method of claim 10, wherein said comiplex is administered as a bolus or as an
infusion via route selected from the groQp consisting of intravenous administration,
oral administration intramuscular/administration, intralesional administration,
intradermal administration, transdermal administration, intraocular administration,
intraperitoneal administration percutaneous administration, acrosol administration
intranasal administration, yitraorgan administration, intracereberal administration,
topical administration, /subcutancous administration, endoscopic administration,

slow release implant/and administration via an osmotic or mechanical pump.

The method of claim 10, wherein said ligand is selected from the group consisting

of transferr, galactose, L-37pA, an antibody and an antibody fragment.
The piethod of claim 10, wherein said ligand is a single chain Fv antibody fragment.

The method of claim 16, wherein said single chain Fv antibody fragment is an

anti-transferrin receptor single chain Fv (TfRscFv).
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The method of claim 10, wherein said ligand-targeted cationic liposome furtfer
comprises a peptide comprising a K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ I NO:

1) peptide associated with said cationic liposome.

A method of treating or preventing a viral disease in a mamryal comprising
administering to the mammal a cationic liposome complex, whérein the cationic

liposome complex comprises:
(a) a cationic liposome;

) a ligand directly complexed with, but not ghemically conjugated to, the

cationic liposome;

(©) one or more nucleic acid molecules €ncoding one or more viral proteins

associated with the cationic liposopie; and

(d) one or more nucleic acid moflecules encoding one or more interleukins

associated with the cationic/Aiposome.

The method of claim 19, wHerein said viral disease is selected from the group

consisting of influenza, H¥V, SARS, bird flu, Ebola, Hepatitis B and small pox.

The method of claird 19, wherein said one or more viral proteins are selected from
the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral
proteins, S viral proteins, bird flu viral proteins, Hepatitis B viral proteins and

small pox yiral proteins.

The
thg’ group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,
L-12, IL-13, IL-15, IL-17, IL-18 and IL-23.

ethod of claim 19, wherein said one or more interleukins are selected from

The method of claim 19, wherein said complex is administered as a bolus or as an

infusion via route selected from the group consisting of intravenous administration,
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oral administration intramuscular administration, intralesional administratioqf,f"/
intradermal administration, transdermal administration, intraocular administra_tjéil,
intraperitoneal administration, percutaneous administration, acrosol administrétion
intranasal administration, intraorgan administration, intracereberal adminiStration,
topical administration, subcutaneous administration, endoscopic administration,

slow release implant and administration via an osmotic or mechanical pump.

The method of claim 19, wherein said ligand is selected from*'the group consisting

of transferrin, galactose, L-37pA, an antibody and an antigddy fragment.

'

The method of claim 19, wherein said ligand is a singl’é chain Fv antibody fragment.

e’;!
The method of claim 25, wherein said singléichain Fv antibody fragment is an

anti-transferrin receptor single chain Fv ('ljﬂiscFv).

li
4
g
7
y

The method of claim 19, wherein §é’id ligand-targeted cationic liposome further
comprises a peptide comprisingﬁ,‘é’ K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ ID

NO: 1) peptide associated wit]}fé‘éid cationic liposome.

/

/£

:f] . . . 3 - .
A method. of treating of preventing a viral disease in a mammal comprising
administering to the p*fammal a cationic liposome complex, wherein the cationic

. / .
liposome complex comprises:

/

(a) a cationic liposome;
/

) a yémd chemically conjugated to the cationic liposome;

o

(c) / one or more nucleic acid molecules encoding one or more viral proteins

/g associated with the cationic liposome; and

/

/(d) one or more nucleic acid molecules encoding one or more interleukins

associated with the cationic liposome. .
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The method of claim 28, wherein said viral disease is selected from the group

consisting of influenza, HIV, SARS, bird flu, Ebola, Hepatitis B and small pox.

/

/
The method of claim 28, wherein said one or more viral proteins are !sé'lected from

the group consisting of HIV viral proteins, Ebola viral proteins,f’inﬂuenza viral
i

. . . . . L, i; . .
proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B'viral proteins and

small pox viral proteins. /
/
l'(//
The method of claim 28, wherein said one or more interleukins are selected from
/

the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5/IL-6, IL-7, IL-8, IL-9, IL-10,
IL-12, IL-13, IL-15, 1L-17, IL-18 and IL-23.

The method of claim 28, wherein said complex is administered as a bolus or as an
infusion via route selected from the group consisting of intravenous administration,

oral administration intramuscular administration, intralesional administration,

intradermal administration, transdefmal administration, intraocular administration,

intraperitoneal administration, pércutaneous administration, aerosol administration
intranasal administration, intraorgan administration, intracereberal administration,
topical administration, sybcutaneous administration, endoscopic administration,

slow release implant and administration via an osmotic or mechanical pump.

The method of cldim 28, wherein said ligand is selected from the group consisting

of transferrin, galactose, L-37pA, an antibody and an antibody fragment.

The metHod of claim 28, wherein said ligand is a single chain Fv antibody fragment.

The method of claim 35, wherein said single chain Fv antibody fragment is an

anti-transferrin receptor single chain Fv (TfRscFv).
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The method of claim 28, wherein said ligand-targeted cationic liposome further
comprises a peptide comprising a K{K(H)KKK]s-K(H)KKC (HoKC) (SEQ Hg NO:
1) peptide associated with said cationic liposome. /
/

A method of delivering one or more active agents to antigen pf;senting cells
(APCs) of a mammal comprising administering to the mmnmagféil anti-transferrin
receptor single chain Fv (TfRscFv)-targeted cationic imm fc;liposome complex
comprising a cationic liposome, a TfRscFv, and one or mogg/‘z:tive agents, wherein
the TfRscFv is directly complexed with, but is not chqrﬁé;cally conjugated to, the

cationic liposome.

The method of claim 37, wherein said APCs ar¢/professional APCs.

The method of claim 37, wherein said APCs are non-professional APCs.

The method of claim 37, wherein said active agents comprise one or more nucleic

acid molecules.

The method of claim 40, wherein said nucleic acid molecules encode one or more

viral proteins.

The method of clat

interleukins.

40, wherein said nucleic acid molecules encode one or more

The methdd of claim 40, wherein said nucleic acid molecules encode both one or

more vital proteins and one or more interleukins.

e method of claim 41 or claim 43, wherein said one or more viral proteins are
selected from the group consisting of HIV viral proteins, Ebola viral proteins,
influenza viral proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B

viral proteins and small pox viral proteins.
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The method of claim 42 or claim 43, wherein said one or more interleukins are /
rd
selected from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-;Bf

IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. /

The method of claim 37, wherein said complex is administered as a bq}fis or as an
infusion via route selected from the group consisting of intravenous 95;ninistration,
oral administration intramuscular administration, intralesiongl”;administration,
intradermal administration, transdermal administration, intraqgiilar administration,
intraperitoneal administration, percutaneous administratioqf*‘é/erosol administration
intranasal administration, intraorgan administration, 'intga’éerebcral administration,
topical administration, subcutaneous administrationf,,f iendoscopic administration,
slow release implant and administration via an osgétic or mechanical pump.
//

The method of claim 37, wherein said APC&are located in the liver, spleen, lymph

. /
nodes, gut and/or respiratory tract.

;f,

Y
A method of delivering one or f_m’“gre active agents to antigen presenting cells
(APCs) of a mammal comprisip'gj administering to the mammal an anti-transferrin
receptor single chain Fv (’I:ﬂiscFv)—targeted cationic immunoliposome complex
comprising a cationic lipqggme, a TfRscFv, and one or more active agents, wherein

v
the TfRscFv is chemiggﬂy conjugated to the cationic liposome.
/

/

The method of g}éim 48, wherein said APCs are professional APCs.

/
7

y
/
The met}yd of claim 48, wherein said APCs are non-professional APCs.
/
Thgxfhethod of claim 48, wherein said active agents comprise one or more nucleic
/

id molecules.

The method of claim 51, wherein nucleic acid molecules encode one or more viral

proteins.
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The method of claim 51, wherein said nucleic acid molecules encode one or mor

interleukins.

The method of claim 51, wherein said nucleic acid molecules encode b

more viral proteins and one or more interleukins.

The method of claim 52 or claim 54, wherein said one or moreviral proteins are
selected from the group consisting of HIV viral proteins, }ibola viral proteins,
influenza viral proteins, SARS viral proteins, bird flu virg,lfproteins, Hepatitis B

viral proteins and small pox viral proteins.

The method of claim 53 or claim 54, wherein sai/d'ionc or more interleukins are
selected from the group consisting of IL-1, IL-2, ,If,-:'», 1L-4, IL-S, 1L-6, 1L-7, IL-8,
IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 4nd IL-23.

The method of claim 48, wherein said complex is administered as a bolus or as an
infusion via route selected from the gro'dp consisting of intravenous administration,
oral administration intramuscular /administration, intralesional administration,
intradermal administration, tra?ermal administration, intraocular administration,
intraperitoneal adminjstration; ercutaneous administration, aerosol administration
intranasal administration, intraorgan administration, intracereberal administration,

topical administration, sybcutaneous administration, endoscopic administration,

slow release implant apd administration via an osmotic or mechanical pump.

The method of clgim 48, wherein said APCs are located in the liver, spleen, lymph

nodes, gut and/or respiratory tract.

A method of inducing an immune response against a viral antigen in a mammal
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(b) mixing the ligand with a cationic liposome to form a ligand-targejéd
cationic liposome, wherein the ligand is directly complexed with, but t§ not
chemically conjugated to, the cationic liposome; and

(c) mixing the ligand-targeted cationic liposome with:

one or more nucleic acid molecules encoding on¢’or more viral

proteins; and
one or more nucleic acid molecules ;7[oding one or more

interleukins, to form the ligand-targeted cationic liposome complex.

The method of claim 59, wherein said ligand is selgcted from the group consisting

of transferrin, galactose, L-37pA, an antibody an antibody fragment.
The method of claim 60, wherein said ligad is a single chain Fv fragment.

The method of claim 61, wherein sdid single chain Fv antibody fragment is an

anti-transferrin receptor single chain Fv (TfRscFv).

The method of claim 60, wherein said antibody fragment comprises a cysteine

moiety at a carboxy termjfius.

The method of claim 59, said ligand-targeted cationic liposome further comprises a
peptide comprisjfig a K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ ID NO: 1) peptide

associated with said cationic liposome.

The mephod of claim 59, wherein said cationic liposome comprises a mixture of one

or mgre cationic lipids and one or more neutral or helper lipids

he method of claim 59, wherein said ligand and said cationic liposome are mixed

at a ratio in the range of about 1:1 to about 1:100 (w:w).
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The method of claim 66, wherein said ligand and said cationic liposome are mj4ed

at a ratio in the range of about 1:10 to about 1:50 (w:w).

The method of claim 67, wherein said ligand and said cationic liposome are mixed

at a ratio in the range of about 1:20 to about 1:40 (w:w).

The method of claim 59, wherein said cationic liposome comiprises a mixture of
dioleoyltrimethylammonium phosphate with dioleoylphoé/phatidylethanolamine
and/or cholesterol; or a mixture of dimethyldioctadecyldmmonium bromide with

dioleoylphosphatidylethanolamine and/or cholesterol.

The method of claim 59, wherein said nucleic acid molecules are present at a molar
ratio of about 0.1 mole of one or more nucleic abid molecules encoding one or more
viral proteins, to about 10 mole of one or mgxé nucleic acid molecules encoding one
or more interleukins; to 10 mole of one/6r more nucleic acid molecules encoding
one or more viral proteins, to about 0.1/mole of one or more nucleic acid molecules

encoding one or more interleukins.

The method of claim 60, whepéin said nucleic acids are present at a molar ratio of
about 1 mole of one or more nucleic acid molecules encoding one or more viral
proteins, to about | mol¢’of one or more nucleic acid molecules encoding one or

more interleukins.

The method of cldim 59, wherein said one or more nucleic acid molecules encoding
one or more viral proteins, said one or more nucleic acid molecules encoding one or
more interlgukins, and said cationic liposome are present at a weight ratio of

between gbout 0.5:1 to about 1:40 (g total nucleic acid:pg liposome).

Thg'method of claim 72, wherein said one or more nucleic acid molecules encoding

¢ or more viral proteins, said one or more nucleic acid molecules encoding one or



74.

75.

76.

77.

-94 -

more interleukins, and said cationic liposome are present at a weight ratio/of

between about 1:5 to about 1:20 (pg total nucleic acid:pg liposome).

The method of claim 73, wherein said one or more nucleic acid molecu}es encoding
one or more viral proteins, said one or more nucleic acid molecules eficoding one or
more interleukins, and said cationic liposome are present at a we,i«éht ratio is about

1:10 (ug total nucleic acid:pg liposome).

4

/

* The method of claim 59, wherein said one or more viraljpfroteins are selected from
y

the group consisting of HIV viral proteins, Ebola v}f%l proteins, influenza viral
7
proteins, SARS viral proteins, bird flu viral protein {;Hepatitis B viral proteins and

small pox viral proteins.

The method of claim 59, wherein said 070r more interleukins are selected from
the group consisting of IL-1, IL-2, IL-3/’ L-4, IL-5, IL-6, IL-7, 1L-8, IL-9, IL-10,
IL-12, IL-13, IL-15, 1L-17, IL-18 and/{L—23.

A method of treating or preventing a viral disease in a mammal comprising
administering to the mammal ;/ﬁgand-targeted cationic liposome complex prepared

by the process of:

(a) preparing a ligand;

1)) mixing the ligand with a cationic liposome to form a ligand-targeted
cationic lipésome, wherein the ligand is directly complexed with, but is not
chemically éonju gated to, the cationic liposome; and

mixing the ligand-targeted cationic liposome with:

one or more nucleic acid molecules encoding one or more viral

roteins; and

one or more nucleic acid molecules encoding one or more

interleukins, to form the ligand-targeted cationic liposome complex.
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The method of claim 77, wherein said ligand is selected from the group consisting

of transferrin, galactose, L-37pA, an antibody and an antibody fragment.

The method of claim 77, wherein said ligand is a single chain Fv fragrgént.
/
/

. /
The method of claim 79, wherein said single chain Fv f‘ﬁagment is an

/

The method of claim 78, wherein said antibody fragn}e”'ht comprises a cysteine

anti-transferrin receptor single chain Fv (TfRscFv).

moiety at a carboxy terminus.

The method of claim 77, wherein said ligand-t{;rgeted cationic liposome further
comprises a peptide comprising a K[K(H)KKKefs-K(H)KKC (HoKC) (SEQ ID NO:

1) peptide associated with said cationic lipogome.

The method of claim 77, wherein said yationic liposome comprises a mixture of one

or more cationic lipids and one or r;zére neutral or helper lipids

The method of claim 77, wheregin said ligand and said cationic liposome are present

at a ratio in the range of about 1:1 to about 1:100 (w:w).

The method of claim §4, wherein said ligand and said cationic liposome are present

s
at a ratio in the range of about 1:10 to about 1:50 (w:w).

The method of claim 85, wherein said ligand and said cationic liposome are present

at a ratio in/the range of about 1:20 to about 1:40 (w:w).

The method of claim 77, wherein said cationic liposome comprises a mixture of
digleoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine
d/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with

dioleoylphosphatidylethanolamine and/or cholesterol.
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The method of claim 77, wherein said nucleic acid molecules are present at a rrfolar
ratio of about 0.1 mole of one or more nucleic acid molecules encoding ong,.-ér more
viral proteins, to about 10 mole of one or more nucleic acid molecules encbding one
or more interleukins; to 10 mole of one or more nucleic acid molequies encoding
one or more viral proteins, to about 0.1 mole of one or more nucleic ACid molecules

encoding one or more interleukins.

The method of claim 88, wherein said nucleic acids are present at a molar ratio of
about 1 mole of one or more nucleic acid molecules encoding one or more viral
proteins, to about 1 mole of one or more nucleic agi'ii molecules encoding one or

more interleukins.

E
5

The method of claim 77, wherein said one ogyi'nore nucleic acid molecules encoding
one or more viral proteins, said one or more nucleic acid molecules encoding one or
more interleukins, and said cationic liposome are present at a weight ratio of

between about 0.5:1 to about 1:40 (;,tg total nucleic acid: pg liposome).

£
s
V4

/
The method of claim 90, wherem said one or more nucleic acid molecules encoding
one or more viral proteins, sa1d one or more nucleic acid molecules encoding one or
more interleukins, and saxd cationic liposome are present at a weight ratio of
between about 1:5 to about 1:20 (ug total nucleic acid:pg liposome).
/

7
Vi
7
The method of cléim 91, wherein said one or more nucleic acid molecules encoding
one or more wral proteins, said one or more nucleic acid molecules encoding one or
more mterleukms and said cationic liposome are present at a weight ratio of about

1:10 (pgx“fotal nucleic acid:pg liposome).

.
Thé method of claim 77, wherein said one or more viral proteins are selected from
the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral
proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B viral proteins and

small pox viral proteins.
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The method of claim 77, wherein said one or more interleukins are selected frgrg
the group consisting of 1L-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IIEiIO,
[L-12,1L-13, IL-15, IL-17, IL-18 and IL-23.

A method of inducing an immune response against a viral antigen in a mammal
comprising administering to the mammal a ligand-targeted cgt‘fonic liposome

complex prepared by the process of:

(@) preparing a ligand;

) chemically conjugating the ligand to a cgtibnic liposome to form a
ligand-targeted cationic liposome; and f
(©) mixing the ligand-targeted cationic [if?osome with:
s
/

one or more nucleic acid molecules encoding one or more viral
. 4
proteins; and /

s/e

one or more nucleic acid molecules encoding one or more

interleukins, to form the i gand;t’érgeted cationic liposome complex.

The method of claim 95, where?iﬁ;said ligand 1s selected from fhe group consisting

of transferrin, galactose, L-BZ;’;A, an antibody and an antibody fragment.
f‘:
/

s
f,é’
/

The method of claim 9;;"fwherein said ligand is a single chain Fv fragment.

/
/7

/

The method of;"élaim 97, wherein said single chain Fv fragment is an

anti-transferrinfrféceptor single chain Fv (TfRscFv).

/

The metbgd of claim 96, wherein said antibody fragment comprises a cysteine
/
moiet;gfat a carboxy terminus.
/
/
'}‘zf)e method of claim 95, wherein said ligand-targeted cationic liposome further
4

" comprises a peptide comprising a K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ ID NO:

1) peptide associated with said cationic liposome.
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The method of claim 95, wherein said ligand is chemically conjugated to said
/
cationic liposome via a sulfur atom which was part of a sulfhydryl group at a
y,

carboxy terminus on said ligand prior to said chemical conjugation. /f

The method of claim 95, wherein said cationic liposome comprises @ mixture of one
fj}
or more cationic lipids and one or more neutral or helper lipids.g,/

/

7
&

The method of claim 95, wherein said ligand and said catiqﬁ?c liposome are present

at a ratio in the range of about 1:1 to about 1:100 (w:w)./

£

The method of claim 103, wherein said ligan}c/l;and said cationic liposome are

present at a ratio in the range of about 1:10 to about 1:50 (w:w).

The method of claim 104, wherein said ligand and said cationic liposome are

present at a ratio in the range of about,1:20 to about 1:40 (w:w).

The method of claim 95, wherein said cationic liposome comprises a mixture of
dioleoyltrimethylammonium /phosphate with dioleoylphosphatidylethanolamine
and/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with

dioleoylphosphatidylethdnolamine and/or cholesterol.

The method of clain 95, wherein said nucleic acid molecules are present at a molar
ratio of about 04 mole of one or more nucleic acid molecules encoding one or more
viral proteing, to about 10 mole of one or more nucleic acid molecules encoding one
or more interleukins; to 10 mole of one or more nucleic acid molecules encoding
one or ghore viral proteins, to about 0.1 mole of one or more nucleic acid molecules

ing one or more interleukins.

The method of claim 107, wherein said nucleic acids are present at a molar ratio of

about 1 mole of one or more nucleic acid molecules encoding one or more viral
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proteins, to about 1 mole of one or more nucleic acid molecules encoding one or

more interleukins.

The method of claim 108, wherein said one or more nucleic acidwfnolecules
encoding one or more viral proteins, said one or more nucleic zgciﬁ molecules
encoding one or more interleukins, and said ligand-targeted catiprﬁc liposome are
present at a weight ratio of between about 0.5:1 to about 1}40‘ (ng total nucleic

acid: pg liposome).

The method of claim 109, wherein said one or ";ﬁf;)re nucleic acid molecules
encoding one or more viral proteins, said one;og; more nucleic acid molecules
encoding one or more interleukins, and said lfié;nd~targeted cationic liposome are
present at a weight ratio of between abqry’{ 1:5 to about 1:20 (ug total nucleic

acid:pug liposome).
s

s
4
4

The method of claim 110, whgrén said one or more nucleic acid molecules
encoding one or more viral »}pfi)teins, said one or more nucleic acid molecules
encoding one or more integ,lé;kins, and said ligand-targeted cationic liposome are
present at a weight ratigf,éfff about 1:10 (pg total nucleic acid:pg liposome).
!/

The method of clai’/r; 95, wherein said one or more viral proteins are selected from
the group cons: sting of HIV viral proteins, Ebola viral proteins, influenza viral
proteins, S?&{S viral proteins, bird flu viral proteins, Hepatitis B viral proteins and
small pojx";iral proteins.

/

£

113. ?é method of claim 95, wherein said one or more interleukins are selected from
h

e group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,
IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23.
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/
A method of treating or preventing a viral disease in a mammal comprising

administering to the mammal a ligand-targeted cationic liposome complex pg@ﬁared

by the process of:

(a) preparing a ligand,
(b) chemically conjugating the ligand to a cationic liggéome to form a
ligand-targeted cationic liposofne; and

(c) mixing the ligand-targeted cationic liposomefv&}';ith:

Z

one or more nucleic acid molecules encoding one or more viral

proteins; and /
Vi

ke
. . s -
one or more nucleic acid molecules encoding one or more

interleukins, to form the 1igand—targetegf’éationic liposome complex.

r
7

/
The method of claim 114, wherein said hgand is selected from the group consisting
of transferrin, galactose, L-37pA, and:éiijitibody and an antibody fragment.
/
/

'

The method of claim 114, wh%péin said ligand is a single chain Fv fragment.

/

The method of claim/fiM, wherein said single chain Fv fragment is an

anti-transferrin receptofr single chain Fv (TfRscFv).

The method of claim 115, wherein said antibody fragment comprises a cysteine

moiety at a cat4>oxy terminus.

The method of claim 114, wherein said ligand-targeted cationic liposome further
rises a peptide comprising a K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ ID NO:

1) peptide associated with said cationic liposome.

CO

The method of claim 114, wherein said ligand is chemically conjugated to the
cationic liposome via a sulfur atom which was part of a sulfhydryl group at a

carboxy terminus on the ligand prior to said chemical conjugation.
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The method of claim 114, wherein said cationic liposome comprises 2 mixture gf

I

one or more cationic lipids and one or more neutral or helper lipids.

The method of claim 114, wherein said ligand and said cationic lip,o’éome are

present at a ratio in the range of about 1:1 to about 1:100 (w:w).

The method of claim 122, wherein said ligand and said cationic liposome are

present at a ratio in the range of about 1:10 to about 1:50 (ww)

The method of claim 123, wherein said ligand andsaxd cationic liposome are

present at a ratio in the range of about 1:20 to aboq;f'i :40 (w:w).

The method of claim 114, wherein said catigrfic liposome comprises a mixture of
dioleoyltrimethylammonium phosphate W1th dioleoylphosphatidylethanolamine
and/or cholesterol; or a mixture of diméihyldioctadecylammonium bromide with
dioleoylphosphatidylethanolamine apd}or cholesterol.
,*’/’;

The method of claim 114, wk}ei:ein said nucleic acid molecules are present at a
molar ratio of about 0.1 mowle’jof one or more nucleic acid molecules encoding one
or more viral proteins, tg”f;bout 10 mole of one or more nucleic acid molecules
encoding one or mog,e‘jinterleukins; to 10 mole of one or more nucleic acid
molecules encoding/{;ne or more viral proteins, to about 0.1 mole of one or more

nucleic acid molg;éules encoding one or more interleukins.
f»
x‘f
/
The method of claim 126, wherein said nucleic acids are present at a molar ratio of
about lﬁmole of one or more nucleic acid molecules encoding one or more viral
./ o :
proteifis, to about 1 mole of one or more nucleic acid molecules encoding one or

; - .
mofe interleukins.

The method of claim 114, wherein said one or more nucleic acid molecules

encoding one or more viral proteins, said one or more nucleic acid molecules
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encoding one or more interleukins, and said ligand-targeted cationic liposome are
present at a weight ratio of between about 0.5:1 to about 1:40 (ug total nuclgi‘é

acid:pg liposome).

The method of claim 128, wherein said one or more nucleic. acidg.’r‘fr‘)olecules
encoding one or more viral proteins, said one or more nucleic api'fi molecules
encoding one or more interleukins, and said ligand-targeted catiqn’ité liposome are
present at a weight ratio of between about 1:5 to about 1:20"v(ug total nucleic

acid:pg liposome).

7

The method of claim 129, wherein said one or mgfe nucleic acid molecules
encoding one or more viral proteins, said one or more nucleic acid molecules
encoding one or more interleukins, and said ligand-targeted cationic liposome are

present at a weight ratio of about 1:10 (ug totgk’gucleic acid:pg liposome).

5
/

The method of claim 114, wherein said orie or more viral proteins are selected from
the group consisting of HIV viral p;;dieins, Ebola viral proteins, influenza viral
proteins, SARS viral proteins, birdﬁ,ﬂ'vu viral proteins, Hepatitis B viral proteins and

small pox viral proteins. /

4

/

/
The method of claim 1 14,;_, A‘ilherein said one or more interleukins are selected from
the group consisting ot}I/L-l, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,
y
IL-12,IL-13, IL-lS,}»L-l?, IL-18 and IL-23.

7

/

i
/
A method of preparing a ligand-targeted cationic immunoliposome complex

comprising:

(a}f preparing a ligand;
Ab) mixing the ligand with a cationic liposome to form a ligand-targeted
// cationic liposome, wherein the ligand is directly complexed with, but not

chemically conjugated to, the cationic liposome; and

(c) mixing the ligand-targeted cationic liposome with:
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one or more nucleic acid molecules encoding one or more viral

proteins; and

one or more nucleic acid molecules encoding on¢’ or more
interleukins,

to form the ligand-targeted-cationic liposome complex. j,/

/

Fd

/
The method of claim 133, wherein said ligand is selectedff:‘r’om the group consisting
of transferrin, galactose, L-37pA, an antibody and an qyffibody fragment.
/

z

Y,
The method of claim 134, wherein said ligand isf,é( single chain Fv fragment.

The method of claim 135, wherein sfid single chain Fv fragment is an

anti-transferrin receptor single chain F\;f(ﬁl‘tRscFv).

//

The method of claim 134, wheryfi/i said antibody fragment comprises a cysteine

/
moiety at a carboxy terminus. /

The method of claim '§3, further comprising mixing a peptide comprising a
K[K(H)KKK]5-K(H)KKC (HoKC) (SEQ ID NO: 1) peptide associated with said

cationic liposome.

The method 6f claim 133, wherein said cationic liposome comprises a mixture of

one or mgre cationic lipids and one or more neutral or helper lipids.

The/method of claim 133, wherein said ligand and said cationic liposome are

esent at a ratio in the range of about 1:1 to about 1:100 (w:w).

The method of claim 140, wherein said ligand and said cationic liposome are

present at a ratio in the range of about 1:10 to about 1:50 (w:w).
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142. The method of claim 141, wherein said ligand and said cationic liposome argr-""'ﬁi

present at a ratio in the range of about 1:20 to about 1:40 (w:w).

143, The method of claim 133, wherein said cationic liposome comprises a :m’i“xture of
dioleoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine
and/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with

dioleoylphosphatidylethanolamine and/or cholesterol.

144. The method of claim 133, wherein said nucleic acid rpdlecules are present at a
molar ratio of about 0.1 mole of one or more nucleic géid molecules encoding one
or more viral proteins, to about 10 mole of one gfﬁmore nucleic acid molecules
encoding one or more interleukins; to 10 mﬁle of one or more nucleic acid

s
molecules encoding one or more viral protg}ﬁé, to about 0.1 mole of one or more
nucleic acid molecules encoding one or n},o‘ife interleukins.
V4
,f;f

145. The method of claim 144, wherein fsa';id nucleic acids are present at a molar ratio of
about 1 mole of one or more nyéieic acid molecules encoding one or more viral
proteins, to about 1 mole of /pi';e or more nucleic acid molecules encoding one or

/

more interleukins. /

/
/

146. The method of clafi‘ﬁi 133, wherein said the one or more nucleic acid molecules
£
encoding one or/more viral proteins, said one or more nucleic acid molecules
/ .
encoding one or more interleukins, and said ligand-targeted cationic liposome are

present at/d/weight ratio of between about 0.5:1 to about 1:40 (pg total nucleic
acid:ug/ﬁposome).

147. e method of claim 146, wherein said the one or more nucleic acid molecules
encoding one or more viral proteins, said one or more nucleic acid molecules
encoding one or more interleukins, and said ligand-targeted cationic liposome are
present at a weight ratio of between about 1:5 to about 1:20 (ug total nucleic

acid:pg liposome).
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The method of claim 147, wherein said the one or more nucleic acid molecules
encoding one or more viral proteins, said one or more nucleic acid mqlécules
encoding one or more interleukins, and said ligand-targeted cationic liposome are

present at a weight ratio of about 1:10 (ug total nucleic acid:pg liposqn{e).

The method of claim 133, wherein said one or more viral proteins are selected from
the group consisting of HIV viral proteins, Ebola viral prgtéins, influenza viral
proteins, SARS viral proteins, bird flu viral proteins, Hepgtitis B viral proteins and

small pox viral proteins.

The method of claim 133, wherein said one or mp{é interleukins are selected from
the group consisting of IL-1, IL-2, IL-3, IL—4§;I'§L—S, IL-6, IL-7, IL-8, IL-9, IL-10,
IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23.”

A method of preparing Iigand-ta;géted cationic immunoliposome complex

comprising: /
(a)  preparing a ligand; /

(b)  chemically conjuga""{ing the ligand to a cationic liposome to form a

ligand-targeted gii;tionic liposome; and
ff
(c) mixing thejli"'gand—targeted cationic liposome with:

.vf
/

one or ﬁiore nucleic acid molecules encoding one or more viral proteins;

and //

/
/

ohe or more nucleic acid molecules encoding one or more interleukins, to

;f form the ligand-targeted cationic liposome complex.

/
/

152. /The method of claim 151, wherein said ligand is selected from the group consisting

/ of transferrin, galactose, L-37pA, an antibody and an antibody fragment.

/

/

4

153.

The method of claim 151, wherein said ligand is a single chain Fv fragment.
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/

/
154. The method of claim 153, wherein said single chain Fv fragment igf"’an

anti-transferrin receptor single chain Fv (TfRscFv).

155. The method of claim 152, wherein said antibody fragment comprises a cysteine

moiety at a carboxy terminus.

156. The method of claim 151, further comprising mixing a:;p"eptide comprising a
K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ ID NO: 1) pe?ﬁde associated with said

cationic liposome.

157. The method of claim 151, wherein said Iigaq,d‘;is chemically conjugated to the
cationic liposome via a sulfur atom whiclg;viras part of a sulfhydryl group at a

carboxy terminus on the ligand prior to th_gﬁirect conjugation.

158. The method of claim 151, wherein,Séid cationic liposome comprises a mixture of
one or more cationic lipids and Qné or more neutral or helper lipids.
159. The method of claim 151, wherein said ligand and said cationic liposome are
present at a ratio in thq,ar’énge of about 1:1 to about 1:100 (w:w).
160. The method of iefaim 159, wherein said ligand and said cationic liposome are
/
present at a r@tfo in the range of about 1:10 to about 1:50 (w:w).

/

4

/
/
161. The mfc;thod of claim 160, wherein said ligand and said cationic liposome are

r
presefit at a ratio in the range of about 1:20 to about 1:40 (w:w).

162. /The method of claim 151, wherein said cationic liposome comprises a mixture of
dioleoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine
and/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with

dioleoylphosphatidylethanolamine and/or cholesterol.
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The method of claim 151, wherein said nucleic acid molecules are present at 9
molar ratio of about 0.1 mole of one or more nucleic acid molecules encodingf,dﬁe
or more viral proteins, to about 10 mole of one or more nucleic acid mql-ééules
encoding one or more interleukins; to 10 mole of one or more nqpléic acid
molecules encoding one or more viral proteins, to about 0.1 mole of;o‘;)e or more

/7
¢

nucleic acid molecules encoding one or more interleukins.

The method of claim 163, wherein said nucleic acids are present at a molar ratio of
about 1 mole of one or more nucleic acid molecules encoding one or more viral
proteins, to about 1 mole of one or more nucleic acid-molecules encoding one or

more interleukins.

The method of claim 151, wherein said oan)r more nucleic acid molecules that
encode one or more viral proteins, said ong’br more nucleic acid molecules that one
or more interleukins, and said cationic/liposome are present at a weight ratio of

between about 0.5:1 to about 1:40 (pg total nucleic acid:pg liposome).
/

/
/

The method of claim 1689, wﬁh\érein said one or more nucleic acid molecules that
encode one or more viral gﬁiteins, said one or more nucleic acid molecules that one
or more interleukins, and said cationic liposome are present at a weight ratio of

between about 1:5 tgfﬁbout 1:20 (ug total nucleic acid:ug liposome).
/

Vi
7

7

The method of claim 166 wherein said one or more nucleic acid molecules that
encode oneﬁr more viral proteins, said one or more nucleic acid molecules that one
or morgfihterleukins, and said cationic liposome are present at a weight ratio of

abogtf’“i :10 (ug total nucleic acid:pug liposome).

/
4

g
g

/

/The method of claim 151 , wherein said one or more viral proteins are selected from

the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral
proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B viral proteins and

small pox viral proteins.
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The method of claim 151, wherein said one or more interleukins are selected from
the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9,,;I'L-IO,
IL-12, IL-13, IL-15, IL-17, IL-18 and 1L-23. ’

A ligand-targeted cationic liposome complex prepared by the methdd of claim 129

or claim 151.

A ligand-targeted cationic liposome complex compﬁsing‘a cationic liposome, a
ligand, one or more nucleic acid molecules encoding or}e“or more viral proteins, and
one or more nucleic acid molecules encoding onq\;di' more interleukins, wherein
said ligand is directly complexed with, but ngt‘;chemically conjugated to, said

cationic liposome.

An ligand-targeted cationic liposome complex comprising a cationic liposome, a
ligand, one or more nucleic acid molecules encoding one or more viral proteins, and
one or more nucleic acid molecules encoding one or more interleukins, wherein

said ligand is chemically conjug"afed to said cationic liposome.

4
§

The ligand-targeted catigﬁc liposome complex of claim 171 or claim 172, wherein
said ligand is selectedﬁom the group consisting of transferrin, galactose, L-37pA,
an antibody and anﬁallitibody fragment.

/s

£

The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein

*iy Kl . - . . . .
said nuclei¢ acid molecules are encapsulated within said cationic liposome.
y,

s

Thejl{gand-targeted cationic liposome complex of claim 171 or claim 172, wherein

said nucleic acid molecules are associated with an inner or outer monolayer of said

Ry

cationic liposome.

The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein

said ligand is a single chain Fv fragment.
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The ligand-targeted cationic liposome complex of claim 176, wherein said antiqu§

fragment is an anti-transferrin receptor single chain Fv (TfRscFv).

The ligand-targeted cationic liposome complex of claim 171 or claim 1372, wherein
said cationic liposome comprises a mixture of one or more cationic _blfpids and one

or more neutral or helper lipids.

The ligand-targeted cationic liposome complex of claim 171/or claim 172, wherein
said antibody or antibody fragment and said cationic lipo_sbme are present at a ratio

in the range of about 1:1 to about 1:100 (w:w).

The ligand-targeted cationic liposome corhplex qf claim 179, wherein said antibody
or antibody fragment and said cationic liposogné are present at a ratio in the range of

about 1:10 to about 1:50 (w:w).

The ligand-targeted cationic liposome complex of claim 180, wherein said antibody
or antibody fragment and said catio‘hic liposome are present at a ratio in the range of

about 1:20 to about 1:40 (w:w),.c“l

The ligand-targeted catiqﬁ'i‘c liposome complex of claim 171 or claim 172, wherein
said cationic liposopa‘é comprises a mixture of dioleoyltrimethylammonium
phosphate with diq}é;;ylphosphatidylethanolamine and/or cholesterol; or a mixture
of di;ﬁéthyldioctadecylammonium bromide with
dioleoylphong;tidylethanolamine and/or cholesterol.

£
£
4

.//j{;
The liggﬁd-targeted cationic liposome complex of claim 171 or claim 172, wherein

tj . . .
said pucleic acid molecules are present at a molar ratio of about 0.1 mole of one or

/ . . . . .
mgre nucleic acid molecules encoding one or more viral proteins, to about 10 mole
4

i( . . . .
/of one or more nucleic acid molecules encoding one or more interleukins; to 10

mole of one or more nucleic acid molecules encoding one or more viral proteins, to
about 0.1 mole of one or more nucleic acid molecules encoding one or more

interleukins.
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184. The ligand-targeted cationic liposome complex of claim 183, wherein said nucleic
acids are present at a molar ratio of about 1 mole of one or more nucleic acid
molecules encoding one or more viral proteins, to about 1 mole of one or more

nucleic acid molecules encoding one or more interleukins.

185. The ligand-targeted cationic liposome complex of claim 171 qr"élaim 172, wherein
said one or more nucleic acid molecules encoding one or m‘bre viral proteins, said
one or more nucleic acid molecules encoding one or mt;re interleukins, and said
cationic liposome are present at a weight ratio of bet\gy-e;:n about 0.5:1 to about 1:40

(ug total nucleic acid:pg liposome).

186. The ligand-targeted cationic liposome coxqpféx of claim 185, wherein said one or
more nucleic acid molecules encoding o;ré;or more viral proteins, said one or more
nucleic acid molecules encoding o{n‘éf or more interleukins, and said cationic
liposome are present at a weight raﬁs of between about 1:5 to about 1:20 (ug total

nucleic acid:pug liposome).

187.  The ligand-targeted cationic liposome complex of claim 186, wherein said one or
y

more nucleic acid mojécules encoding one or more viral proteins, said one or more

nucleic acid molgtfilles encoding one or more interleukins, and said cationic

ya
liposome are Qyésent at a weight ratio of about 1:10 (ug total nucleic acid:pg

liposome). ’ / ’
/
188. The li’}gﬁid-targeted cationic liposome complex of claim 171 or claim 172, wherein
saig"Gne or more viral proteins are selected from the group consisting of HIV viral
ﬂ?gteins, influenza viral proteins, SARS viral proteins, bird flu viral proteins, Ebola

viral proteins, Hepatitis B viral proteins and small pox viral proteins.

189.  The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein

said one or more interleukins are selected from the group consisting of IL-1, IL-2,
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IL-3, IL-4, IL-5, 1L-6, IL-7, IL-8, IL-9, IL-10, IL-12, IL-13, IL-15, 1L-17, [L;
and IL-23.

The ligand-targeted cationic liposome complex of claim 171 or claim /lf’f2, further
comprising a peptide comprising a K[K(H)KKK]s-K(H)KKC (HofK/C) (SEQ ID

NO: 1) peptide associated with said complex. 4 /
/
/
A pharmaceutical composition comprising the ligmd-tmgﬁed cationic liposome
complex of claim 171 or claim 172. /”}

/

/
The pharmaceutical composition of claim 191, t:uﬁher comprising one or more
/
excipients selected from the group consisting of‘one or more antibacterials, one or
;

4
more preservatives, one or more buffers and ghe or more surfactants.
/

/

. - vf}/
A pharmaceutical composition comprising:

/

i

a first ligand-targ;cféd cationic liposome complex comprising a
cationic liposome, a }jé;nd and one or more nucleic acid molecules
encoding one or rr}d'fe viral proteins, wherein said ligand is directly
complexed with, /1§ut is not chemically conjugated to, said cationic
liposome; and / |

a secgnd ligand-targeted cationic liposome complex comprising a
cationic _yki)osome, a ligand and one or more nucleic acid molecules

encodi;/g/ one or more interleukins, wherein said ligand is directly

lexed with, but is not chemically conjugated to, said cationic

liposome.
rmaceutical composition comprising;

a first ligand-targeted cationic liposome complex comprising a
cationic liposome, ligand and one or more nucleic acid molecules encoding
one or more viral proteins, wherein said ligand is chemically conjugated to

said cationic liposome; and
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a second ligand-targeted cationic liposome complex comprisifg a

cationic liposome, a ligand and one or more nucleic acid mofecules
s

encoding one or more interleukins, wherein said ligand is gﬁemically

conjugated to said cationic liposome. /

/
/
zg/

K
f
s
I

The pharmaceutical composition of claim 194 or claim 195, ﬁ}lerein said nucleic

acid molecules are encapsulated within said cationic liposqgﬁes.

/
The pharmaceutical composition of claim 194 or claim 195, wherein said nucleic
acid molecules are associated with an inner or oyfer monolayer of said cationic

liposomes. /

Vs
The pharmaceutical composition of claimgi/94 or claim 195, wherein said ligand is

selected from the group consisting of pfé.nsfenin, galactose, L-37pA, an antibody

and an antibody fragment. /

\/
/
The pharmaceutical compositioh of claim 194 or claim 195, wherein said ligand is a
single chain Fv fragment. /
f//
The pharmaceutical composition of claim 198, wherein said antibody fragment is
4

an anti-transferrin géceptor single chain Fv (TfRscFv).

£ .
The pharmacgutical composition of claim 194 or claim 195, wherein said first and
Vi
second ca/g,'{énic liposomes comprise a mixture of one or more cationic lipids and

one or miore neutral or helper lipids.

Tle pharmaceutical composition of claim 194 or claim 195, wherein said antibody
or antibody fragments of each of said cationic liposomes are present at a ratio in the

range of about 1:1 to about 1:100 (w:w).
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The pharmaceutical composition of claim 201, wherein said antibody or antibody

fragments of each of said cationic liposomes are present at a ratio in the r /ge of
about 1:10 to about 1:50 (w:w). /7‘

/

/
The pharmaceutical composition of claim 202, wherein said antibﬁdy or antibody

fragments of each of said cationic liposomes are present at a r,zrt’i’o in the range of

//

about 1:20 to about 1:40 (w:w). /

P4

The pharmaceutical composition of claim 194 or clair;rf f95, wherein said first and
second cationic liposomes comprise a mixture Qf/ ﬂioleoyltrimethylammonium
phosphate with dio1eoylphosphatidylethanolamit}éjand/or cholesterol; or a mixture
of dimethyldioctadecylanunoniumf / ! bromide with

dioleoylphosphatidylethanolamine and/or (/:}:{if)lesterol.
/

The pharmaceutical composition of c¢laim 194 or claim 195, wherein said nucleic
acid molecules are present at a molar ratio of about 0.1 mole of one or more nucleic
acid molecules encoding one or/ more viral proteins, to about 10 mole of one or
more nucleic acid molecules gncoding one or more interleukins; to 10 mole of one

or more nucleic acid mole€ules encoding one or more viral proteins, to about 0.1

mole of one or more nugleic acid molecules encoding one or more interleukins.

/‘
The phannaceuti/e/al composition of claim 205, wherein said nucleic acids are
present at z/dar ratio of about 1 mole of one or more nucleic acid molecules
encoding oné€ or more viral proteins, to about 1 mole of one or more nucleic acid

s . . .
molecules encoding one or more interleukins.

The pharmaceutical composition of claim 194 or claim 195, wherein said one or
ore nucleic acid molecules encoding one or more viral proteins, said one or more
nucleic acid molecules encoding one or more interleukins, and said cationic
liposome are present in said first and second cationic liposomes, respectively, at a
weight ratio of between about 0.5:1 to about 1:40 (pg total nucleic acid:pg

liposome).
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The pharmaceutical composition of claim 207, wherein said one or more fucleic
acid molecules encoding one or more viral proteins, said one or more n)/cleic acid
molecules encoding one or more interleukins, and said cationic H/posome are
present in said first and second cationic liposomes, respectively, at A weight ratio of

/
between about 1:5 to about 1:20 (ug total nucleic acid:pg liposemne).
b

7/

/

s

The pharmaceutical composition of claim 208, wherein, aid one or more nucleic
acid molecules encoding one or more viral proteins, sdid one or more nucleic acid
molecules encoding one or more interleukins, afd said cationic liposome are

7

present at a weight ratio of about 1:10 (ug total pucleic acid:ug liposome).

/

/s

7/
The pharmaceutical composition of claird’ 194 or claim 195, wherein said one or
more viral proteins are selected fron/x/ the group consisting of HIV viral proteins,
influenza viral proteins, SARS virgl proteins, bird flu viral proteins, Hepatitis B

viral proteins and small pox vira)/proteins.

The pharmaceutical comp sition of claim 194 or claim 195, wherein said one or
more interleukins are sglected from the group consisting of IL-1, IL-2, IL-3, IL-4,
IL-5, IL-6, IL-7, IL-® IL-9, 1L-10, IL-12, IL-13, [L-15, IL-17, IL-18 and IL-23.

tical composition of claim 194 or claim 195, further comprising a
peptide cordprising a K[K(H)KKXK]s-K(H)KKC (HoKC) (SEQ ID NO: 1) peptide

associategd with each of said complexes.

The pharmaceutical composition of claim 194 or claim 195, further comprising one
or more excipients selected from the group consisting of one or more antibacterials,

one or more preservatives, one or more buffers and one or more surfactants.
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CLAIMS:

1. An antigen presenting cell-targeted delivery medicament for treating a mammal
having a viral disease, having a ligand-targeted cationic liposome complex comprising
a cationic liposome, a ligand which is an anti-transferrin receptor single chain Fv
(TfRscFv), one or more nucleic acid molecules encoding one or more viral proteins,
and one or more nucleic acid molecules encoding one or more interleukins, wherein
said anti-transferrin receptor single chain Fv (TfRscFv) is directly complexed with,

but not chemically conjugated to, said cationic liposome.

2. The medicament according to Claim 1, wherein said one or more interleukins are
selected from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-
9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23, and/or wherein said one or
more viral proteins are selected from the group consisting of HIV viral proteins,
influenza viral proteins, SARS viral proteins, bird flu viral proteins, Ebola viral

proteins, Hepatitis B viral proteins and small pox viral protein.

3. The medicament according to Claim 1 or 2, wherein said nucleic acid molecules are

encapsulated within said cationic liposome.

4. The medicament according to Claim 1 or 2, wherein the ligand targeted cationic
liposome further comprises a peptide comprising a K[K(H)KKK]5-K(H)KKC (HoKC)
(SEQ ID NO: 1) peptide associated with said complex.

5. The medicament according Claim 1 or 2, wherein said nucleic acid molecules are

associated with an inner or outer monolayer of said cationic liposome.

6. The medicament according to Claim 5, wherein said cationic liposome comprises a

mixture of one or more cationic lipids and one or more neutral or helper lipids.

7. The medicament according to Claim 6, wherein said cationic liposome comprises a

mixture of dioleoyltrimethylammonium phosphate with
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dioleoylphosphatidylethanolamine and cholesterol, a mixture of
dioleoyltrimethylammonium  phosphate with  cholesterol, a mixture of
dimethyldioctadecylammonium bromide with dioleoylphosphatidylethanolamine and
cholesterol, a mixture of dimethyldioctadecylammonium bromide with
dioleoylphosphatidylethanolamine, a mixture of dimethyldioctadecylammonium
bromide with cholesterol, or a mixture of dioleoyltrimethylammonium phosphate with

dioleoylphosphatidylethanolamine.

The medicament according to Claim 1, wherein said anti-transferrin receptor single
chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of

1:10 to 1:50 (w:w).

The medicament according to Claim 1 or 2, wherein said nucleic acid molecules are
present at a molar ratio of 0.1 mole of one or more nucleic acid molecules encoding
one or more viral proteins, to 10 mole of one or more nucleic acid molecules encoding
one or more interleukins; to 10 mole of one or more nucleic acid molecules encoding
one or more viral proteins, to 0.1 mole of one or more nucleic acid molecules

encoding one or more interleukins.

The medicament according to Claim 9, wherein said nucleic acids are present at a
molar ratio of 1 mole of one or more nucleic acid molecules encoding one or more
viral proteins, to 1 mole of one or more nucleic acid molecules encoding one or more

interleukins.

The medicament according to Claim 1 or 2, wherein said one or more nucleic acid
molecules encoding one or more viral proteins, said one or more nucleic acid
molecules encoding one or more interleukins, and said cationic liposome are present

at a weight ratio of between 1:5 to 1:20 (mg total nucleic acid:mg liposome).

A ligand-targeted delivery medicament for inducing an immune response against a
viral antigen in a mammal and/or for treating or preventing a viral disease in a

mammal, having a ligand-targeted cationic liposome complex comprising a cationic
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liposome, a ligand which is an anti-transferrin receptor single chain Fv (TfRscFv), one
or more nucleic acid molecules encoding one or more viral proteins, and one or more
nucleic acid molecules encoding one or more interleukins, wherein said anti-
transferrin receptor single chain Fv (TfRscFv) is directly complexed with, but not

chemically conjugated to, said cationic liposome.

The medicament according to Claim 12, wherein said viral antigen is from a virus
selected from the group consisting of influenza virus, HIV virus, SARS virus, bird flu

virus, Ebola virus, Hepatitis B virus and small pox virus.

The medicament according to any of Claims 1, 12 and 13, wherein said medicament is
formulated for administration as a bolus or as an infusion via a route selected from the
group consisting of intravenous administration, oral administration, intramuscular
administration, intralesional administration, intradermal administration, transdermal
administration,  intraocular = administration, intraperitoneal = administration,
percutaneous administration, aerosol administration, intranasal administration,
intraorgan administration, intracereberal administration, topical administration,
subcutaneous administration, endoscopic administration, slow release implant and

administration via an osmotic or mechanical pump.

A medicament for an anti-transferrin receptor single chain Fv (TfRscFv)-targeted
delivery of nucleic acid molecules to professional or non-professional antigen
presenting cells (APCs) of a mammal, having Tf{RscFv-targeted cationic
immunoliposome complex, comprising a cationic liposome, a TfRscFv, and nucleic
acid molecules, wherein the TfRscFv is directly complexed with, but not chemically
conjugated to, the cationic liposome, wherein said medicament is formulated for
administration as a bolus or as an infusion via a route selected from the group
consisting of intravenous administration, oral administration, intramuscular
administration, intralesional administration, intradermal administration, transdermal
administration,  intraocular = administration, intraperitoneal = administration,
percutaneous administration, aerosol administration, intranasal administration,

intraorgan administration, intracereberal administration, topical administration,
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subcutaneous administration, endoscopic administration, slow release implant and
administration via an osmotic or mechanical pump, wherein said nucleic acid
molecules encode, one or more viral proteins selected from the group consisting of
HIV viral proteins, Ebola viral proteins, influenza viral proteins, SARS viral proteins,
bird flu viral proteins, Hepatitis B viral proteins and small pox viral proteins, and
wherein said nucleic acid molecules also encode one or more interleukins selected
from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-IO0,
IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23.

The medicament according to Claim 15, wherein the APCs are located in the liver,

spleen, lymph nodes, gut and/or respiratory tract.

The medicament according to Claim 12, wherein said one or more interleukins are
selected from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-
9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23, and/or wherein said one or
more viral proteins are selected from the group consisting of HIV viral proteins,
influenza viral proteins, SARS viral proteins, bird flu viral proteins, Ebola viral

proteins, Hepatitis B viral proteins and small pox viral protein.

The medicament according to Claim 12 or 17, wherein said nucleic acid molecules are

encapsulated within said cationic liposome.

The medicament according to Claim 12 or 17, wherein the ligand targeted cationic
liposome further comprises a peptide comprising a K[K(H)KKK]s-K(H)KKC (HoKC)
(SEQ ID NO: 1) peptide associated with said complex.

The medicament according to Claim 12 or 17, wherein said nucleic acid molecules are

associated with an inner or outer monolayer of said cationic liposome.

The medicament according to Claim 20, wherein said cationic liposome comprises a

mixture of one or more cationic lipids and one or more neutral or helper lipids.
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The medicament according to Claim 20, wherein said cationic liposome comprises a
mixture of dioleoyltrimethylammonium phosphate with
dioleoylphosphatidylethanolamine and cholesterol, a mixture of
dioleoyltrimethylammonium  phosphate  with  cholesterol, a mixture of
dimethyldioctadecylammonium bromide with dioleoylphosphatidylethanolamine and
cholesterol, a mixture of dimethyldioctadecylammonium bromide with
dioleoylphosphatidylethanolamine, a mixture of dimethyldioctadecylammonium
bromide with cholesterol, or a mixture of dioleoyltrimethylammonium phosphate with

dioleoylphosphatidylethanolamine.

The medicament according to Claim 22, wherein said anti-transferrin receptor single
chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of
1:10 to 1:50 (w:w).

The medicament according to Claim 12 or 17, wherein said nucleic acid molecules are
present at a molar ratio of 0.1 mole of one or more nucleic acid molecules encoding
one or more viral proteins, to 10 mole of one or more nucleic acid molecules encoding
one or more interleukins; to 10 mole of one or more nucleic acid molecules encoding
one or more viral proteins, to 0.1 mole of one or more nucleic acid molecules

encoding one or more interleukins.

The medicament according to Claim 24, wherein said nucleic acids are present at a
molar ratio of 1 mole of one or more nucleic acid molecules encoding one or more
viral proteins, to 1 mole of one or more nucleic acid molecules encoding one or more

interleukins.

The medicament according to Claim 12 or 17, wherein said one or more nucleic acid
molecules encoding one or more viral proteins, said one or more nucleic acid
molecules encoding one or more interleukins, and said cationic liposome are present

at a weight ratio of between 1:1 to 1:40 (mg total nucleic acid:mg liposome).

The medicament according to Claim 26, wherein said one or more nucleic acid
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molecules encoding one or more viral proteins, said one or more nucleic acid
molecules encoding one or more interleukins, and said cationic liposome are present

at a weight ratio of between 1:5 to 1:20 (mg total nucleic acid:mg liposome).

The medicament according to Claim 1, wherein said anti-transferrin receptor single
chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of

1:20 to 1:40 (w:w).

The medicament according to Claim 1 or 2, wherein said one or more nucleic acid
molecules encoding one or more viral proteins, said one or more nucleic acid
molecules encoding one or more interleukins, and said cationic liposome are present

at a weight ratio of 1:10 (mg total nucleic acid: mg liposome).

The medicament according to Claim 22, wherein said anti-transferrin receptor single
chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of

1:20 to 1:40 (w:w).

The medicament according to Claim 26, wherein said one or more nucleic acid
molecules encoding one or more viral proteins, said one or more nucleic acid
molecules encoding one or more interleukins, and said cationic liposome are present

at a weight ratio of 1:10 (mg total nucleic acid: mg liposome).



