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nmet hods oWotnezi4ie23g cancer and infectious di seases. BACRGROSMNDOOF6F¢E

| NVENTI ON [ 0002] Toll-like receptors are responsible for the recognition of
nost common patterns of bacterial and viral pathogens. Their activation
results in recruitment of innate and subsequently adaptive imune response.
Receptor cells of the i mMmune systemto the site of presence of antigens is
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tunors express tunor-specific antigens, they are using a nunber of

mechani snms all owi ng then to escape i mune recognition. It was recently
denonstrated in nouse nodel FIEDBIORQHE ANVENTIONLRS by its |igand and
agoni st, bacterial flagellin, results in the induction of antitunor effect

again e tunors that express functional 5.. Thi s opens a general
opporﬁﬁ?ﬂlﬂﬁlﬂwveﬁw&rﬂl@w HYMPIIRES QTSR SR aefgwéf‘éatw}lmlﬁ%%er apy. There

are two maj or obstacles on the way to reduction of this idea to practice.
First, is the rare inci SOCRGEROUNIPOF MR BPPeERNTTONctional TLRS limting
applicability of this approach to only a small subset of tunors. Second,
systeni c adm ni stration of TLR5 agonist |leads to activation of TRL5
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consi sting of growth hornone, prolactin and vitamn D. The growth hornone
may be sonmatotrophin. The Hall rqf in conbination with a
cyt oki ne. The cyt oki ne m§%§?ﬁ@ﬁ&§mo 0005] The present
invention is also directed to a nethod for treating an infection in a
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[ 0006] Figure 1A-1C depicts schematic maps of adenoviral vectors expressing
TLR5, CBLB502S and their conbination (TLRS5 + CBLB502S). [0007] Figure 2
depicts twoe20u34246 of the ratio of tunor volunme in m ceCowseol/oneaper of
days in tunor cells (A549) transduced with a control vector (w thout TLR5)
or vector expressing TLR5 wherein the mce are treated three days with

ei ther CBLB502 or PBS. [0008] Figure 3 depicts suppression of tunor growth

by injection of adenoyi.rus coppri.sing. vector coexpress CBLB
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t he adenoviral” vector constructs. 2011 044246PCT/ US2010/ 051646 [ 0009]
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(SEQ I D NO 335-36), AB'nl-170 (SEQ ID NGO 37-38), AB nl-163 (SEQ ID NO
39-40), AA nl-129 (SERRIBFYSESERIAPIONGFNGE PAA (R4 D NO 43-44),

AB' nl1-129 (SEQ I D NO 45-46), AB n54-129 (SEQ ID NO 47-48), AA nl-100 (SEQ
| D NO 49-50), AB nl-100 (SEQIDNO 51-52), AA'nl-70 (SEQ I D NO 53- 54)
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DETAI LED DESCRI PTI ON [ 0015] The inventors have nade the surprising

di scovery that the provision of a toll-like receptor, such as toll-Ilike
recept or WOQRILUR4SMs in conbination with a toll-1ike recepras2agonicsé, such
as flagellin, results in a cis and in-trans effect that recruits cells
involved in both the innate (cis effect) and adaptive (trans effect) imune
response to speC|ficaIIy kill cancer cells and cells infected with a

pat ho t 0si s way.. Wiile.n in ound by theory,
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anal ogs). Derivatives may differ by being glycosyl ated, one form of
post-translational nodification. For exanple, peptides or polypeptides may
exhibit glycosylation patterns due to expression in heterol ogous systens.
If at | east one biological activity is retained, then these peptides or

pol ypepti des are derivatives according-to the invention. Cther derivatives
may include fusion peptides or fusion pol ypeptides having a covalently
nodi fied NN or Cterm nus, PEGyl ated peptides or pol ypeptides, peptides or
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pol ypepti des associated with lipid noieties, alkylated peptides or

pol ypepti des, peptides or pol ypeptides linked via an am no acid side-chain
functi onavogonouE4146 ot her pepti des, pol ypeptides or cheRrCTaISQ10am46
additional nodifications as would be understood in the art. [0024] A
"fragnment” may nean a portion of a reference peptide or pol ypeptide. [0025]
A "honol og" may mean a pepti de or pol ypepti de sharing a common evol utionary
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but bejgre its clinical appear ance. Repressing the condition or disorder

i nvol ves adm ni sterin ent of the present invention to a subject after

clini d%lﬂﬁjeapalﬁmg s LRhec assHaR® anfl 003 R agﬂon'latauciha%tﬂagnlélyl ipgaisraskans a
pept| d tlvate (9[ ¥ eelghatg%na h&x { tlgfle fir]h ﬁe Is nst 6rlnn,]t eﬁlog cgf Bés' %gle%e[o%)éatt H&o S
i nser t'on hServat ive subst Tt ution am no |ats, but
ret ai megved ﬁaatth@pnestlateobtelstpadlolaegcbpmaglys stieapeRdengd, @hhdtéatﬁ%f:ﬁﬂiﬁl a@syroi,

"bi ol ogi cal actrvrty include the ability to bind to a toll-1ike receptor
and t &VBECshBUPH: Wy hacyBBGaNFeE 2aMel 1136 Hatingasar MAsnRGICAPHRS. MBEAMESASE el n
W th i t enced
pr ot e iy TR s e REALER Gt alod ofe SULIhRRLS B kBRGNS BR R B
act i vialsp.beAsednsiesay atfectiens dstedtitin oirues, @etesia) protoacardparasites and Bpkaci ng an
am no ith a different of simlar erties
hydr o;l;ﬁ‘ﬁﬁ i 1 AripLioRfefrRsaviding t%‘fa‘glrﬁ &%aw H&V@%‘&“‘I BRSO egprege%mezed
in theray fec@;?toﬁéﬁ?i'a?&kfe)(aﬂlé‘fb?ﬂanf T éth‘tl'i‘a%ct?J&@é%%R I&Rﬁﬁ‘s‘v iRAhnfehanges can
be identified, in part, by consid érrng t he hydropathic”i ndex of am no
aci ds com@mnmder saootlian celh Tk methkyg pé thetpresent ingentivblmayBilgd incll87 vd@&:- 132
(1982). The hydropathic index of an amno acid is based on a consideration
of its hydrophobicity and charge. It is known in the art that am no acids
of simlar hydropathic indexes can be4substituted and still retain protein
function. In one aspect, am no acids having hydropathic i ndexes of 2 are
substituted. The hydrophilicity of am no acids can al so be used to reveal
substitutions that would result in proteins retaining biological function.
A consideration of the hydrophilicity of amno acids in the context of a
peptr de per m ts cal cul at| on of the greatest I ocal aver age hydr ophr I | cr ty of
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WO 2011/ 044246PCT/ US2010/ 051646 [0032] A "vector"” may nean a nucleic acid
sequence containing an origin of replication. A vector may be a plasmd, a
yeast or wOrmamghidsan artificial chronpsonme. A vector mapChasaoiRusicas DNA
vector. A vector nmay be either a self-replicating extrachronosonal vector
or a vector which integrates into a host genone. 2. Toll-Like Receptor

[ 0033] Provided hereinis a toll-like receptor (TLR), which nay be a type

of pattern recognition receptor (PRR). The TL Y. r gni ze ol ecul es t hat
or e csRouRstsdianaiset B THORGGS erhyaiman b pAEHa Se RERAS: FRES ude

G am paglidilRd 5688 BeRALd Y FR%ABPle2an {déASiral 3B oV inh Y 8@ Bire PAHdifRdaGon of

di stingui shable from host nolecules, collectively referred to as

pat hodkgellis sotdagh sl etredtive yyrthepnandereprstioPpPs)nmatiie cFIR may al so recogni ze
endogﬁnoBs . | Ielcul es released frominjured or dying cells, collectively
referred F% 19 ﬁamage- associ ated nol ecul ar pattern (DAWMPs). A PAMP or DAMP

may b agoni st as further described bel ow. The TLR may,K be a fragment,
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TYPE OerigaANEERCeTdoR including Fab, F(ab’)2, Fd, and single chain antibodies, diabodies, bispecific
antibodies, bifunctional antibodies and derivatives thereof. The antibody may be a monoclonal
antibody, polyclonal antibody, affinity purified antibody, or mixtures thereof which exhibits
sufficient binding specificity to a desired epitope or a sequence derived therefrom. The antibody
may also be a chimeric antibody. The antibody may be derivatized by the attachment of one or
more chemical, peptide, or polypeptide moieties known in the art. The antibody may be
conjugated with a chemical moiety.
[0023] A “derivative” may mean a peptide or polypeptide different other than in primary
structure (amino acids and amino acid analogs). Derivatives may differ by being glycosylated,
one form of post-translational modification. For example, peptides or polypeptides may exhibit
glycosylation patterns due to expression in heterologous systems. If at least one biological
activity is retained, then these peptides or polypeptides are derivatives according to the

invention. Other derivatives may include fusion peptides or fusion polypeptides having a

covalently modified N- or C-terminus, PEGylated peptides or polypeptides, peptides or
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Gastric cancer TLR2, TLR4, TLR5, TLRO Col orectal cancer TLR2, TLR3, TLR4,
TLR5, TLRO Ovarian cancer TLR2, TLR3, TLR4, TLR5 Cervi cal cancer TLR3,
TLR4, TLRSQ 2000R84446ng cancer TLR2, TLR3, TLR4, TLRO Progratus2aansesné TLRA,
TLR9 Mel anona

polypeptides associated with lipid moieties, alkylated peptides or polypeptides, peptides or
polypeptides linked via an amino acid side-chain functional group to other peptides, polypeptides
or chemicals, and additional modifications as would be understood in the art.

[0024] A “fragment” may mean a portion of a reference peptide or polypeptide.

[0025] A “homolog” may mean a peptide or polypeptide sharing a common evolutionary
ancestor.

[0026] A “leader sequence” may be a nucleic acid encoding any peptide sequence that is linked
and translated with a peptide or polypeptide of interest to allow the peptide or polypeptide of
interest be properly routed through a eukaryotic cell’s endoplasmic reticulum and Golgi
complexes for the purposed of extracellular secretion from the cell’s membrane. The leader
peptide sequence may be derived from alkaline phosphatase. The leader sequence may have a
DNA sequence comprising atgctgctgctgctgetgctgctgggcctgaggetacagetcet cectgggc.

[0027] A “liposome” may mean a tiny bubble (vesicle) made out of the same material as a cell
membrane. A liposome be filled with drugs and used to deliver drugs for cancer and other
diseases. A liposome may be filled with a vector. A liposome membrane may be made of
phospholipids, which are molecules that have a head group and a tail group. The head of the
liposome may be attracted to water, and the tail, which is made of a long hydrocarbon chain, is
repelled by water. The tails may be repelled by water, and line up to form a surface away from
the water. The lipids in the plasma membrane may be chiefly phospholipids like
phosphatidylethanolamine and phosphatidylcholine. Liposomes may be composed of naturally-
derived phospholipids with mixed lipid chains (like egg phosphatidylethanolamine), or of pure
surfactant components like DOPE (dioleoylphosphatidylethanolamine).

[0028] A “peptide” or “polypeptide” may mean a linked sequence of amino acids and may be
natural, synthetic, or a modification or combination of natural and synthetic.

[0029] ““Substantially identical” may mean that a first and second amino acid sequence are at
least 60%, 65%, 70%., 75%, 80%, 85%, 90%, 95%, 96%. 97%, 98% ,or 99% over a region of 10,
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1100 amino acids .

[0030] “Treating,” “treatment,” or “to treat” each may mean to alleviate, suppress, repress,
eliminate, prevent or slow the appearance of symptoms, clinical signs, or underlying pathology

of a condition or disorder on a temporary or permanent basis. Preventing a condition or disorder
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involving a minor change. These minor changes can be identified, in part, by considering the
hydropathic index of amino acids, as understood in the art. Kyte et al., J. Mol. Biol. 157:105-132
(1982). The hydropathic index of an amino acid is based on a consideration of its
hydrophobicity and charge. It is known in the art that amino acids of similar hydropathic
indexes can be substituted and still retain protein function. In one aspect, amino acids having
hydropathic indexes of 2 are substituted. The hydrophilicity of amino acids can also be used to
reveal substitutions that would result in proteins retaining biological function. A consideration
of the hydrophilicity of amino acids in the context of a peptide permits calculation of the greatest
local average hydrophilicity of that peptide, a useful measure that has been reported to correlate
well with antigenicity and immunogenicity. U.S. Patent No. 4,554,101, incorporated fully herein
by reference. Substitution of amino acids having similar hydrophilicity values can result in
peptides retaining biological activity, for example immunogenicity, as is understood in the art.
Substitutions may be performed with amino acids having hydrophilicity values within +2 of each
other. Both the hyrophobicity index and the hydrophilicity value of amino acids are influenced
by the particular side chain of that amino acid. Consistent with that observation, amino acid
substitutions that are compatible with biological function are understood to depend on the
relative similarity of the amino acids, and particularly the side chains of those amino acids, as

revealed by the hydrophobicity, hydrophilicity, charge, size, and other properties.
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mammalian species such as rhesus monkey, mouse, or rat. The TLR may be at least 30-99%
identical to a TLR that recruits adapter molecules within the cytoplasm of cells in order to
propagate a signal.

[0034] The TLR may be one of the between ten and fifteen types of TLR that are estimated to
exist in most mammalian species. The TLR may be one of the 13 TLR (named simply TLRI1 to
TLR13) that have been identified in humans and mice together, or may be an equivalent form
that has been found in other mammalian species. The TLR may be one of the 11 members
(TLR1-TLR11) that have been identified in humans.

[0035] The TLR may be expressed by different types of immune cells, and may be located on
the cell surface or in the cell cytoplasm. The TLR may be expressed on cancer cells. The TLR
may be expressed by normal epithelial cells in the digestive system, normal keratinocytes in the
skin, alveolar and bronchial epithelial cells, and epithelial cells of the female reproductive tract.
These cells lining an organ may be the first line of defense against invasion of micoorganisms,
and TLRs expressed in epithelial cells may have a crucial role in the regulation of proliferation
and apoptosis.

[0036] The TLR-expressing cancer cell may be selected from the following table:



Li gand PAMP TLR1 Triacyl |ipoproteins TLR2 Heat Shock proteins
Pepti dogl ycan HMEB1 (high nobility group box 1-anphoterin) Lipoprotein

Li pot ei chwOCcoOBudi4a246

PCT/US2010/051646

Table 1  TLR expression in Human Cancer cells

TYPE OF CANCER TLR
Gastric cancer TLR2, TLR4, TLRS5, TLR9
Colorectal cancer TLR2, TLR3, TLR4, TLRS5, TLRY9
Ovarian cancer TLR2, TLR3, TLR4, TLR5
Cervical cancer TLR3, TLR4, TLRS5, TLR9
Lung cancer TLR2, TLR3, TLR4, TLR9
Prostate cancer TLR4, TLRY9
Melanoma TLR2, TLR3, TLR4
Brain cancer TLR2, TLR4
Breast cancer TLR2, TLR3, TLR4, TLR9
Hepatocellular carcinoma TLR2, TLR3, TLR4, TLR6, TLRY9
Laryngeal cancer TLR2, TLR3, TLR4

[0037] The TLR expressed on cancer cells may upregulate the NF-kB cascade and produce anti-
apoptotic proteins that contribute to carcinogenesis and cancer cell proliferation.

[0038] Four adapter molecules of TLRs are known to be involved in signaling. These proteins
are known as myeloid differentiation factor 88 (MyD88), Tirap (also called Mal), Trif, and Tram.
The adapters activate other molecules within the cell, including certain protein kinases (IRAK1,
IRAK4, TBK1, and IKKi) that amplify the signal, and ultimately lead to the induction or
suppression of genes that orchestrate the inflammatory response. TLR signaling pathways
during pathogen recognition may induce immune reactions via extracellular and intracellular
pathways mediated by MyD88, nuclear factor kappa-light-chain-enhancer of activated B cells
(NF-xB), and mitogen-associated protein kinase (MAPK). In all, thousands of genes are
activated by TLR signaling, and collectively, the TLR constitute one of the most pleiotropic, yet
tightly regulated gateways for gene modulation.

[0039] TLRs together with the Interleukin-1 receptors form a receptor superfamily, known as the
“Interleukin-1 Receptor/Toll-Like Receptor Superfamily.” All members of this family have in
common a so-called TIR (Toll-IL-1 receptor) domain. Three subgroups of TIR domains may
exist. Proteins with subgroup I TIR domains are receptors for interleukins that are produced by
macrophages, monocytes and dendritic cells and all have extracellular Immunoglobulin (Ig)
domains. Proteins with subgroup II TIR domains are classical TLRs, and bind directly or
indirectly to molecules of microbial origin. A third subgroup of proteins containing TIR domains

(III) consists of adaptor proteins that are exclusively cytosolic and mediate signaling from
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Zynosan TLR3 Self dsRNA Viral dsRNA TLR4 Heat shock proteins Heat shock
proteins Fibrinogen Lipopolysaccharides Heparan sulfate RSV fusion
protein WO 2011/044246 PCT/US2010/051646

proteins of subgroups 1 and 2. The TLR may be a fragment, variant, analog, homolog or
derivative that retains either a subgroup I TIR domain, subgroup II TIR domain, or subgroup III
TIR domain.
[0040] The TLR may function as a dimer. For example, although most TLRs appear to function
as homodimers, TLR2 forms heterodimers with TLR1 or TLR6, each dimer having a different
ligand specificity. The TLR may also depend on other co-receptors for full ligand sensitivity,
such as in the case of TLR4’s recognition of LPS, which requires MD-2. CD14 and LPS Binding
Protein (LBP) are known to facilitate the presentation of LPS to MD-2.

a. TLR1
[0041] The TLR may be TLR1, which recognizes PAMPs with a specificity for gram-positive
bacteria. TLR1 has also been designated as CD281.

b. TLRS
[0042] The TLR may be Toll-like receptor 5. The protein encoded by the TLR-5 may play a
fundamental role in pathogen recognition and activation of innate immunity. TLR-5 may
recognize PAMPs that are expressed on infectious agents, and mediate the production of
cytokines necessary for the development of effective immunity. TLR-5 may recognize bacterial
flagellin, a principal component of bacterial flagella and a virulence factor. The activation of the
TLR may mobilize the nuclear factor NF-kB and stimulate tumor necrosis factor-alpha
production.

3. Toll-like Receptor Agonist

[0043] Also provided herein is a TLR agonist. The TLR agonist may be a PAMP, which may be
conserved molecular product derived from a pathogen. The pathogen may be a Gram-positive
bacterium, Gram-negative bacterium,, fungus, or virus. The TLR agonist may be a damage-
associated molecular pattern (DAMP) ligand, which may be an endogenous molecule released
from injured or dying cells. A DAMP or PAMP may initiate an immune response through TLR
signals and recruit adapter molecules within the cytoplasm of cells in order to propagate a signal.
The TLR agonist may be an agonist for the TLR, which may be a ligand from the following in
Table 2:

-10-



Fi bronectin MMIV (Mouse nmammary tunor virus) envel ope proteins Hyal uronic
acid Paclitaxel HMEB1 TLR5 flagellin TLR6
WO 2011/044246 PCT/US2010/051646

Table 2  TLRs and Ligands

TLR Ligand DAMP Ligand PAMP
TLR1 Triacyl lipoproteins
TLR2 Heat Shock proteins Peptidoglycan
HMGBI1 (high mobility group | Lipoprotein
box 1—amphoterin)
Lipoteichoic acid
Zymosan
TLR3 Self dsRNA Viral dsRNA
TLR4 Heat shock proteins Heat shock proteins
Fibrinogen Lipopolysaccharides
Heparan sulfate RSV fusion protein
Fibronectin MMTV (Mouse mammary
tumor virus) envelope proteins
Hyaluronic acid Paclitaxel
HMGB1
TLRS flagellin
TLR6 Lipoteichoic acid
Triacyl lipoproteins
zZymosan
TLR7/TLRS8 Self ssRNA Viral ssRNA
TLROY Self DNA Bacterial and viral DNA
TLR10
TLRI11 Profilin

[0044] The TLR agonist may be a fragment, variant, analog, homology or derivative of a PAMP
or DAMP that binds a TLR and induces TLR-mediated activity, such as activation of NF-kB
activity. The TLR agonsist fragment, variant, analog, homolog, or derivative may be at least 30-
99% identical to amino acids of a TLR-agonist and induce TLR-mediated activity.

[0045] The TLR agonist may target a TLR such as TLR-5. The TLR agonist may be an agonist
of TLR-5 and stimulate TLR-5 activity. The TLR agonist may be an anti-TLRS antibody or
other small molecule. The TLR agonist may be flagellin.

[0046] The flagellin may also be a flagellin or flagellin-related polypeptide. The flagellin may
be from any source, including a variety of Gram-positive and Gram-negative bacterial species.
The flagellin may be a flagellin polypeptide from any Gram-positive or Gram-negative bacterial
species including, but not limited to, a flagellin polypeptide disclosed in U.S. Pat. Pub. No.
2003/000044429, the contents of which are fully incorporated herein by reference. For example,
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the flagellin may have an amino acid sequence from a bacterial species depicted in Figure 7 of
U.S. Patent Publication No. 2003/0044429. The nucleotide sequences encoding the flagellin
polypeptides listed in Figure 7 of U.S. 2003/0044429 are publicly available at sources including
the NCBI Genbank database. The flagellin may also be a flagellin peptide corresponding to an
Accession number listed in the BLAST results shown in Fig. 25 of U.S. Patent Pub.
2003/000044429, or a variant thereof. The flagellin may also be a flagellin polypeptide as
disclosed in U.S. Patent Appl. Publication No. 2009/0011982, the contents of which are fully
incorporated herein. The flagellin maybe anyone of a flagellin polypeptide as disclosed in
Figures 6 and 7 herein.

[0047] The flagellin may be a fragment, variant, analog, homology or derivative of a flagellin
that binds TLRS and induces TLRS-mediated activity, such as activation of NF-kB activity. A
fragment, variant, analog, homolog, or derivative of flagellin may be at least 30-99% identical to
amino acids of a flagellin that binds TLRS and induces TLRS5-mediated activity.

[0048] The flagellin may be from a species of Salmonella, a representative example of which is
S.dublin (encoded by GenBank Accession Number M84972). The flagellin related-polypeptide
may be a fragment, variant, analog, homolog, or derivative of M84972, or combination thereof,
that binds to TLRS and induces TLRS5-mediated activity, such as activation of NF-kB activity. A
fragment, variant, analog, homolog, or derivative of flagellin may be obtained by rational-based
design based on the domain structure of Flagellin and the conserved structure recognized by
TLRS.

[0049] The flagellin may comprise at least 10, 11, 12, or 13 of the 13 conserved amino acids
shown in Fig. 5 (positions 89, 90, 91, 95, 98, 101, 115, 422, 423, 426, 431, 436 and 452). The
flagellin may be at least 30-99% identical to amino acids 1 174 and 418 505 of M84972. Fig. 26
of U.S. Patent Appl Publication No. 2009/0011982, the contents of which are fully incorporated
herein, lists the percentage identity of the amino- and carboxy-terminus of flagellin with known
TLR-5 stimulating activity, as compared to M84972.

[0050] The flagellin may be the major component of bacterial flagellum. The flagellin may be
composed of three domains (Fig. 4). Domain 1 (D1) and domain 2 (D2) may be discontinuous
and may be formed when residues in the amino terminus and carboxy terminus are juxtaposed by
the formation of a hairpin structure. The amino and carboxy terminus comprising the D1 and D2

domains may be most conserved, whereas the middle hypervariable domain (D3) may be highly
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The D3 domain may be substituted in part, or in whole, with a hinge or linker polypeptide that
allows the D1 and D2 domains to properly fold such that the variant stimulates TLRS activity.
The variant hinge elements may be found in the E.coli MukB protein and may have a sequence
g y P y q
as set forth in SEQ ID NOS: 3 and 4, or a variant thereof.
[0054] The flagellin as described above may further comprise a leader sequence. The flagellin
further comprising a leader sequence may be CBLB502S.
4. Agent

[0055] This invention also relates to an agent comprising a therapeutically effective amount of a
TLR and TLR agonist. The agent may deliver the TLR separately from the TLR agonist. The
agent may be a vector. The vector may comprise a first nucleic acid encoding the TLR and a

second nucleic acid comprising the TLR agonist. The vector may be capable of transducing
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[0049] The flagellin may conprise at least 10, 11, 12, or 13 of the 13
conserved am no acids shown in Fig. 5 (positions 89, 90, 91, 95, 98, 101,
115, 422,woé2811/042fas 431, 436 and 452). The flagellin naycChasatiolosmsé 30- 99%
identical to amno acids 1 174 and 418 505 of MB4972. Fig. 26 of U. S

Pat ent Appl Publication No. 2009/0011982, the contents of which are fully

i ncor por at ed here| n, lists the percentage identity of the am no- and

car boxy-term nu fIa eII| with kn JLR-5 stimulatj ti 't as

corrpar“iadmpﬁhal’%E 72 ‘fﬁpébléIogm‘:%?/mﬁéxlfrﬁ@%?fjdﬂg Egﬁrﬁﬁﬁéﬁm

baCt eragé‘ﬂlstfdsﬂ%eétﬂoﬁgbrom@celfsl qg@'vbét@r RBY cO8pSRes 8deiRf erlcbaigs 1HoNER NShitki 9
Domai n D1) and domain 2 (D2) nmay be di scont’i nuous ahd may be forrred

vvhen mesyi bustrphed byea stmrrg@romptw nﬂibe amordambﬁ(@eltvem intest mammalixt egdozed by

theforrratiop} of a % |ntstr lrfrg Tea no and rbo%iter.rrinus

conpr i%si'Hg °f HBO B “dh 6885-&5(5 g 5 Be oS OYEES%EIBFW WHEFeAS PRE *ni ddl e

hyper\é?fan@%hl@vgggml n (D3) may be highly WD 2011/044246PCT/ US2010/ 051646

vari ab tudies with a reconbinant protein containing the am no DI and D2

and caf®olyliihe pgermenytie skipnsparedagrboying thepgeinsr Thhligoworg mayhsgapable of
( ND1 tive when coupled to an
ECH eﬁ(aﬁgi(c%am&gjng &:?ls angh%l%n?g?%é:)@eh%ﬁ}fgba gér?g%ﬁ may i nduce | kBa
degr aded379 he Neeik B Clid a/aﬁlg (ﬁdsrmlﬁmd)nl‘dﬁhtandulltdne8usmy tducdsieapreissiot wad i nt est i nal
epithelial cell lines. The non-conserved D3 domain may be on the surface of

the flaggwitesdhe T1RaHherb Y &1 BOTHRS) UEH CaIHCG eI Fediop | lggwllr@ YpEmgpEQtinghe
pot en HeS hly
P oncor ey eftb BFTRLQEe Ak Rhsh yRORlcsihl T, (ISR aBe b Ml Y i
may i fouodatidi-tkid axptassasttlye BYR b painbigatian Wah lthd TIkie ag@ru&tparmim5y bdd&beredThe
TLR may recogni ze con ed.structure that is rticular to the

{1 age VIS0 Goruf Vo SUPUETRFE i e CmpELBaYof b Pl GEIGF A8
resi dtfslsmmm;n tﬁatee ?fygfemé Tpﬁrnﬁwﬁbmu&rpwﬁﬁmeam}@ RobMist2ThRA G b content .
Smth et . nmunol . 4:1247-53 (2003), the contents of which are

i ncor p@pl@s@d ftmit élen'alnw veetbrseicas, anrvdveom@ém ¢3ft©radga1<8vlt;u@ vsetpyexsteani ‘Ree aci ds
|nfla ellinthat ar.e t he conser S ture r d by TLR5.
e 13280 SRR R iop dhate PSR TR FER A FOMED S MBS LR Qoo e
act i Viekyreade i (HeWBrrh Bf LnGho-PartifI@ORRIch MiyRaaYS fdedtRihhondhistid Betdl Qfrface
flagell1n have been made that retain at |east sone TLR5 stinul ating

acti V|0tf9maméa1lana€g8| lin may be such a deletional mutant, and nmay be a

del et| e

corpr {10058) TR 80k o AR aalobf (AT R B TRk, o1 ng
ani no adeved svhidhom30be proddebd-d8id, methods el ienBainkhdat. e The agenn i atsoMB4973

m ssing amno acids 179-415, or a variant thereof. [0053] The flagellin may
conprlcg@PFFea%EM%% insertions and changes to the variable D3 domain. The
D3 do nker
pol ypept| e tk@?ogﬁqg%ﬁly ﬁ@%{%&égﬁi&%ﬁ aglomal ns 4CT)E1|§r5 \g{)l%? 556@3%%33%2 3 (% hat

t he vapmansing fiagelliat é“he thﬂ‘ir ragy bascdppble D exprassinTLRD ngd oeflegetint gsimay be
found in the E col,[i rotein and have. a uence as set forth in
SEQ | BURREPIOF4Hq The eBPre %Y?Céﬁﬂnﬁyr@%g%ﬁcont%%&ﬁ RSP gygIcfqnd ygstream

descridpegt RRe¥ecImk thel TiLRES: WAPLABE: ffageRAd @'he%%E&@ﬁ&@vecT&l@nH b5 %

further conprising a |eader sequence may be S. 4. Agent [0055] This
i nventbagnd ‘@IC@@ SYSé¢rat @he exprayyicagentor owypeip§ilig SECMWehEbBﬁ{EFdaﬂmyaSef fective

h I
From therREk LA ThEERRlon B BOE Wl ST RS Wy RBERT <

first muct eBC TaeledpRRGaidgrileg ﬂa{b@aﬂm @VPeSQED- mcdseiegcraféu@h Eigﬁﬁerl(sl ng

the TLR agoni st ﬂe vect or be capabl e of transducing

2011/ dﬁ%ﬂgﬁeﬁgesmmmsﬁm|thaéﬁ1r@érqn§ousth@ dyess ey PIeHAgn ﬁ@%félﬁ%\tm e of
t A9 Si

or Omtsdefrlgg k@ﬁ%%&@?ﬁﬁf&ﬂ?& oﬁr ﬂﬁ?é%cgcequ% He h-ggﬁe en@oﬁgteﬂl %Tﬁgtl%&%%\%ﬁatl n

be conf nohdseitle pyneradbm dﬂglghrthﬂnitésltlnal'l—\hzﬁl VEIRt ditig ﬁ@mmlodehawlm i@adhé furm &

manmal i an cell by a virus or |iposone related vector system The virus

vector system may be an adenovirus or a cytonegal ovirus.
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[ 0056] The agent may be a |iposone harboring the vector. The |iposone maybe
capabl e of transducing mammalian cells and delivering the vector for

expr essi oNO 2p00EFI46 The agent may be a drug fornul ati on trhatussewwsteaneousl y
i nduces expression and activates the TLR, thereby exposing tunor or
infected cells to the host i ”Mmune systemimtating the situation of a
massi ve penetration through the intestinal wall. The agent may be a drug

formul ati on that expresses the TLR in_conbination with the TLR agoni st, and
my bé Vdi‘@??%?séﬂmsgyg? horing the Yoo Theidske 6@“@8% RIS OFALIABPVUCH as

I ntr anuseWigy fnctidEhAASNTLEBY N BSmBindfitPwiRr nul ation that expresses the TLR
in conblnation with the TLR agoni st, which nay be expressed fromthe sane
vect o006l ¢he BRagorisdte Adiveral systemaicadlydgablotipn o adednistratiopssusinas The agent
may beta drug, f.ormul ati on that expresses the TLR in conbination with the
TLR ad¥ft* 82 essed in the formof a nano-particle, which may carry a

f unct i[om&2] tRIPDR Sbokit, EXiReked Fromthé asife &dendvil@ B} athe glLIR; of 0058] The

agent may be a pharmaceutical agent conprising the drug fornulation
descri[ﬁ@%ﬂ abolER agpnisthermgsspeinthe feraref napmgrtieastrezingghnctionahlRn the art.
The a . I I . - ise a
first Rtrrien2t TRe SRTRUAES R38Rtk rulR oM e ol BER L R, PRTRIS S

f | agelphititle hhgby 66 therbasB o hdactafieiage T, @xple saieg td LdRbin avdiadogiédlagel | i n
using a strong pronoter. The expression vector may further conprise a

| eadercduiiucHeanagpdaaenlpian paypioyfdetfedererfsranientd NGB HeSPPRRVOFEPTIIRS and/ or

flagel lj.n.. The expr Lon. vect . e . ct.or _syst. The
expreégﬁgﬁméé%¥%ﬁg%§§&%gl%%Eg$§§€%%¥wggﬁégggéggg%ﬁggbéggéﬁF%g%ﬂ#ﬁﬁkigure
1A. Thepex¢h @dsbiomApPesy.or may be pCD515- CW-hTLR5 as described in Figure
1B. The expression vector may be pCD515- CW- Sseap-502 as described in
Figure 1C. ¥ 006@YdmiMstEi nmy be drug formul ation that sinultaneously

i nduces expression and activates a TLR thereby exposing tunor or infected

cel | s [0Qp4] Hedrpigistratiomeiribe sgatewingibe amdthey dotseribadihgenin eny e omallyassi ve
enetration .hr h e.lntestinal | . The dr rnyl at.i be_in the
Form Geenigstho B S0E sc ERA N6 bt GreP it Bk Pl B

har bomiubgl bd@iny@eition, or tombifatignd Weruf Paidrferfaynlieis@anioad ac10dds! bs iCX¥Er €SSi on
functional human TLR5 in conbination with: [0061] the TLR agoni st,

del i veingtpddgsipEmenPeaintpartaidonfepsHonedt SHRHLHICSET: AttTasH! scwla pntepghecal,

intra q | ; i f ] enovi r al
veot o g cttldhlefla NNy i he G ey EXBRARSERY of 3 Tubly RATP B0
nano- pamiulatiesinaacaryamg withnoirmahedterilaly pgotides The setetinamnfchageldilyn, whi ch
may be, derjved from CBLB502, on their. surface. The nano-particle may be on
the b&SIEMBIe e fortiseiCBiiAgd 77 CHRIPINTIFIPBHES PEt ABETAPRAP (& Bhe SfTcal
act i Vighnal THee A& MY BYh&hirXieB®Yo PhOMALFatleAl, (0865 ISREAFEBNN, or an avian,

NF- KB- r esponsi ve reporter activation, and may resul% in cell

i nt er H80652 dihc agersynandosipioisicsed omubififeensly vemetranerhically withagpr taetimepvbbi an
AP-A) . .a. Adm.ni stration [006 Adm ni stratiion of th ents usi.ng the

ot nod REET BB P e an SR S WS ) Tl i skt e

t r ansdehii@dnt Ye adiBinl @érbd withirPNS RGO padtbiablyt Pk, nore BieferbMRabaiouRNyetvi @
buccal adm nistration, or conbinations thereof. Parenteral adm nistration
i ncl udews prafierably onftstury, japd modt preferabhy 2 doeioudessidfepetother The term

: ntrap e&r%g(ﬂﬁ%laﬂqésaﬁbl%gé AOEDUReans QIIlJ %ﬁ%ﬁhé&q of tﬂg Egénkc] %t%!nes &8%rent from
intraarticular. tor veterinary use, e agent nmay be adm niStered as a

sui t ahhg/otaeceqptabitand ar adralin fraquenc petalvdas egpeud ddmindtragdn. vet eri nary
practice. The veterinarian can readily determ ne_ the dosing regi nen and

r out e [89663 dbe ety kspdnyaistered 41gaY PaiphPBR P apetheiFeasmpipsluding AP mal |
The agepts 8% DR caft 1 it S12Ak | 80 fr UETR 188%E Y nrCR: e IR el 5 G 0BT
or an avi an. 606 ] The agent rmay bé adm’ni st ered sinmultaneously or

met r ovdiircE hry 90vht, 188 it & hit 84ht, 82 hit, R0 hFhe8 hie 7 6rht', Sdriw) T2ame @ &', 68rhr, 66 hr,
"simul t anegusl vy as_used herejn, t hat e nt _and ot h t reat ment
e acif <Lt - Sk FTheLG 52 B R Br Aty doatinbare +2r 6 ir & br 6R 12
hour s 34%@1 30! 80 R, @R &2y i, B4 ROYD $r, AN, MPRL 10heN18MARPI Yh3 1608HB%Hr0F ht, @SS, of
each other. The term "metronom cal I'y" as used herein nmeans the

adm nistration of the agent at times different fromthe other treatnent and
at a certain frequency relative to rep&at administration. [0066] The agent
may be adm nistered at any point prior to another treatnent including about
120 hr, 118 hr, 116 hr, 114 hr, 112 hr, 110 hr, 108 hr, 106 hr, 104 hr, 102
hr, 100 hr, 98 hr, 96 hr, 94 hr, 92 hr, 90 hr, 88 hr, 86 hr, 84 hr, 82 hr,
80 hr, 78 hr, 76 hr, 74 hr, 72 hr, 70 hr, 68 hr, 66 hr, 64 hr, 62 hr, 60
hr, 58 hr, 56 hr, 54 hr, 52 hr, 50hr, 48 hr, 46 hr, 44 hr, 42 hr, 40 hr, 38



WO 2011/ 044246PCT/ US2010/ 051646 hr, 3 hr, 2 hr, 1 hr, 55 mns., 50 mns.,
45 mns., 40 mns., 35 mns., 30 nins., 25 mns., 20 mns., 15 mns, 10
mns, 9 MvoL11P4mi4es, 7 mns., 6 mns., 5 mns., 4 m nsPCTAISAOH51626 M NS,
and 1 mns. The agent may be admi nistered at any point prior to a second
treatnment of the agent including about 120 hr, 118 hr, 116 hr, 114 hr, 112
hr, 110 hr, 108 hr, 106 hr, 104 hr, 102 hr, 100 hr, 98 hr, 96 hr, 94 hr, 92
hr, r, 4 hr, 82 hr, 80 hr 78, hr 76 hr 74 h 72 hr,
70 hr, %r Q%hrhg%r 2'6hrhg? RS-0 M, ﬁg i, 4} minsg 3911111“%63(?11”1“3525%1“55%0 RAHDS-50hr |
48 hr :154§1n5r1:0 Iﬂﬂlshg mif28 r1‘1‘hns 40mis., 6380k 5 nﬁ’l@s M mind4 ?ﬂfnns 32mlﬂ{s: arkP1 Rfins. 28
hr, 26 hr, 22 hr, ‘hr, 18 hr, 16 hr,” 14 hr, 12 hr, 10 hr, 8 hr, 6
hr, 4 The ag@lthrmay b_b alrdrmmﬁtemd at BBy ppinG pnogg arsr%rosnd treaBnerit ok ¢ the aagentrmdgdmg 35

T s oS SRR TR 1148 TR 140 8% e R o e

agent 9:6&1‘1‘ Qmehraglzrhﬂ@gmermra% H1n84m9|82thra$0ﬁf 7@ﬁ@t7|6€!fr IJIQGVIIHHUOIhﬁiOéSHCH ng
about mn

9 i ndb, hr,l@lm ﬁ%hr 6Q$1rrﬁ8d§z 756 ky@ 5fhhﬁ352 hrz@)hm 4Sshr 4@br A, 42 1954%1@@8 hr,4o -
=, . TP SR iy SN 2By, 4, B e ol B

32 hr hr344h1hB hr.36hihi hr,38 thins., 80 nlifis., ZIMnhrs,, 484nihs., 33mim,,3048inkr 25 blindr20 52
hr, 54 hr, 56 hr, 58 hr, 60 hr, 62 hr 64 hr 66 hr, 68 hr, 70 hr, 72 hr,

74 hr ming. hi minsg’ lQmingq ppins. gHiyins.. TgRingy. O Mg pp Mipy. hming@ Wins, oipg g4’
hr, 96,84.m %ﬁ hr, 100 hr, 102 hr, 104 hr, 106 hr, 108 hr, 110 hr, 112 hr,
114 hr, 116 118 hr, and 120 hr. The agent may be admi ni stered at any
poi nt [m67¢rThafagerrt rmystwcerdndnistewiatmny poiint fiter aageat tr«':anmbntdhdgdiagcab@utlzo hr,
118 hr %? 114 hr 1125hr é%o hr7 108 Q 0? 04. hr,1 102 hr, 100
hr, 98HP: 6‘6“%3 Mgy, fmingoS gHis.gHmif}s. TgBing, & ngigs.p 7 migs,, Yjming, 1 minga -

78 hr 0 #6inkr 25 Afind)r30 s NBs mifs. M0 mBR., A5 .miR8, 50 mif4 Brmind21 |M 2 1803 F .4 58

hr, 56 hr, 54 hr, 52 hr, 50hr, 48 hr, 46 hr, 44 hr, 42 hr, hr, 38 hr, 36
hr, 41rrﬁhr 8hr, her hr3t2 by, 14 hg 1I6rhr E&Shlhﬁo h2122lhr 2400w, Po hr, 28 hh,r30 11!!8321hr 34 &r, hr
r1n4n2r 36}{% irg By 1@11 218 néglrhr %%ﬂr 4§%r h5'0316 sré‘ﬂf 53h5556m ,nig’ Br, g@h%ﬁ%rmg}g,

m ns. 6609, 681%70 h19 70hAS74 hr876Thi 98 hr, BOMArNS2 hr, §4 K, 18%.hr, 87815{1 NS hr, %hmgmsm, 3
mns, 2 mns, and 1 mns. b. Formul ation [0068 The met hod na¥$conpr|se

admi ni%6ther 98y, {HRhmd@hhr, LahERE0 br.opsded Merel 12 hraylder L FO hhd 1§ br.mnef
tabl et

tabl o205 TREERAF Rl BE MR fhel e A ORTH R AN o TR ecu R, THRRLE,
exci piisbdingaboun20hndil8gr.aAdensL14fil | i, 110t 108t $06 b S04 hiegl02ik:sl0and

BccactB, S o b Bers e i Patmasrierts Rt Fag et 7oy R g 2
pol yVirnydsa! 60ht, BQRE-62Ml:! é@ﬁls 58 K@s%%lé@#%ﬁP%hU&@%}%%lMﬁr 0BY 0@

| act ose, sugar, microcrystalline cellul osé, naizestarch, cal ci um phosphat e,
and sdmrtﬁStlu‘l 36 th.lB#ihcéiritIs Bhiod, Q8l&r, 2000, 2 I, abhr 120 rhir t Ie8chat béhmlglheslr&hn 10

st ear at stearjc i pol ene coI and

D1 o1 ndba D STl e pdiral 8PPk S Sodl RSe 4P et SLB T et 2 ng
agent%ﬁﬂﬁyz@ﬁn§QQBHﬁhk§m0Mhnﬁyi&@k@srﬁﬁ@L@%@nﬂ?&nﬁﬁ;ﬁpﬁ&QQAaﬁﬁﬁﬁQm&ﬁgbp
met hods wel|l known in the art. [0069] Agents provided herein nmay also be
quuidmﬂswndﬂanméns such as aqueous or oily suspensions, solutions,

enul si ons g ups ?nd elixirs. The agents may al so be fornulated as a dry
pr oduct fo}) §??¥' lon with water or other suitable vehicle before use.
Such | pre tlons contain additives such as suyspendin nts
ol s PO O B e S AR Br 8 Bt AcE S b EHRPER B e b e
nmay beogebPiabRls &Xéi&ﬁges%hﬁﬁﬂlateﬁ% h UbORR tio k] HeRREY. SIS anTIE, UibletggARL I N,

hydr oxyet hyl cel | ul ose, carboxynet hyl cellul ose, alumi numstearate gel, and
hydr ogemﬂeédowba@mﬁatrgtw@nm}/ sorftginegnegeional erxalgplem@s hayxbe rbrlrrrhngm‘etht an
nonool us ve d oil,
('t act ik LSS AFh Bpr R DR AL By e S R Buld BB ohor
Pr esersyaibl ¥@aciiB3eldie, sabiyll tr@g’acﬁl{tﬁﬂyihcﬂb:ghybﬂﬁt@%]ﬂl@lﬁﬂ p@lajtvﬁlqulr&labm Filags d.

[ 0070] Agents provided herein nay al so be fornul ated as suppositories,

whi ch nmay contain suppository bases such as cocoa butter or glycerides.
Agents provided herein may also be f olrul at ed for inhalation, which may be
in a formsuch as a solution, suspension, or emulsion that may be
adm ni stered as a dry powder or in the formof an aerosol using a
propel I ant, such as dichl orodifl uoronethane or trichlorofl uoronethane.
Agents provided herein may also be fornmulated as transdermal formulations
conprrsrng agueous or nonagueous vehlcles such as creanms, oi nt nent s,

ey T 1 oy Ly I NN A1 A a2



WO 2011/ 044246PCT/ US2010/ 051646 suitabl e pol ymeric or hydrophobic materials
(as an emulsion in an acceptable oil, for exanple), ion exchange resins, or
as spari nybyosdl4utabe derivatives (as a sparingly sol ubl @csaiseg10fo6r646
exanple). c. Dosage [0073] The method may conprise adm nistering a
therapeutically effective amount of the agent to a patient in need thereof.
The therapeutically effective anount required for use in therapy varies

with the nature of the conditjon being treated, the | ength of tine. desired
o actTUAIIDR: SURF VIe R T 5B CBHAT L G S Reh BN aTH et PR Gemer al
howevehpridaiemcrRiaB] it R linAdHld, MR uk &atIENteati¥ REB3laleY palySthiyRnt he
range of 0.001 ng/kg to about 200 ny/ kg per day. The dose may be about 1
nmy/ kg dysohhodsilita®ivgpidegrnpemay by . poThie sdeeki and dodivgestaraly glyeoltasen M pitioat | y

adm nistered in a.single d S | t1 doses admi ni st er at .
S g S R R e SR R R TR P P TS
per daysarul ti ple doses may be desired, or required. [0074] The dosage may

be at any dosage such as about 0.1 ng/kg, 0.2 ng/kg, 0.3 ng/kg, 0.4 ng/kg,
0.5 n@ﬁﬁé) Ageptsrgpviged lpergingpgkaso i lgqm@?q@,ulmogs ﬁ‘gj—‘%l@@ aqueonsy Pk @ily 25 ng/ kg,

50 ng/ - 1 5 ; 0 nmy/ kg,
i R T R e et P TR

ng/ kg drpddogy/ fsgecond@mtiom Ak, wat&orragiide guitablbvetidlk Gefobd@kengidhdiqua®5 ng/ kg,
550 ng/ kg, 575 ngl/ kg, . 600 ng/ kg, 625 ng/ kg, 650 ng/ kg, 675 ng/ kg, 700

my/ kg PrePREtions kY coBtginagdityes stk angpinsndias aeeRyY- g Ul BRI AZERY,; NBBOUGAYF kg,

875 .92 g. 5. Method
for %glg%eﬁgg%%géer?&fﬁ%?S SBIHD{rdé% %%apﬁg? /glg%of@%gsﬁﬁ ’%%tﬂglo(?eu'?%ét i ng cancer
by adrgluriosd/srgangyrtm galatmnimgdrox yethydedlutdse rcadfoxymethateritulos¢ hdumatuhogdepatovi de

i mmunot her agai nst ncer conversion of tunmor. cell.s into TLR
agoni S pRS R ERTalea e BT PR GV ERS AP B i e BT R
t her eRQ¥adi® NbHa§EkoRE vETEO Bialy B8 RAMRELIRNa iR diiIMBhetiohRRd Bt iRd oﬂ?dﬂgtk%tel?ﬁ, used
to treat primary tunors prior to surgical renoval in order to reduce the
ri sk ofopydangstyesl.sindethel algplenit Presgsvativies mag be messhylof potpiybp-hydresybanadut es.
The net hod. na .é:orrpri se intratunor injection. The nethod may have the step
. _.and sorbic gc . . . .
i nj°€ctY Ny e agent into a prinmary tunor prior to surgical renmoval to
reducgo0tog Adenk pbvid®! Ratiashs eyl PRRENRAted BSuplsltods, vhRAtmBt du@kailh unor
nodul es. The nethod may be used to treat any tunor that is accessible for

adenoVHPRAsitPRYhages ek a3 ¢fced bpigey or RborafespAgants prayided hegpie BYay alpa\pebe t r eat ed

accor gj i-s hnvention, | udi cl.no. . bl - i
ccel drafuhPa bl i MUAT ORI S 0 SENFIAA R, ST RErER e

col or eledtatay BAAdAGAilel4R 4aRPCHHWIADLGh G164 of amaabyal ukindagyopellamesychlasng
(i ncluding small and non-small _cell | ung cancer and ] ung adenocarci noma),
ovar y dgH et Ak eromesiane ST Bire B RPN r/sgepts wag?fh}_t“?femép@t 114 0% ect um

| ar y o RANEA §88adsiBehH b HRIA1AC E&rﬂ@r_iﬁﬁ‘é‘ g(?j&%hé Gr rﬁﬁ%ﬁﬁé&ﬁﬁéhicl% Qriagus,

stomach, gall bl adder, cervix, thyroi d skin (i1ncluding squanous cell
car ci rogmRls; oinenetto paticat i gastesymedicaséd plystph patdh.| drmesagimanaicl udi ng | eukeni a,
acute hocytic l.eukem.a, acyte | hobl astic | eukem a, B-.cell | homa,
75 cer 0TS Pt Rk ryRcilishhe oABHRRYIOk peh PR SR SHER el

| ynphef@etidh, fitta@a¥drifjebyoPNQERindd iUk e R mu)RBRLIHR injbQIBRLABObEhitke t UNDT S
of nyeloid Iineage including acute and chronic nyel ogenous | eukem as,

nmy el odgspphsgtspanspacobriens.my episdorisan kéypnaqueads yhirlyse hind pay contaitkeni a;

t urror % r% lgtboen ac%nt:[s rlr?cllucﬁrrll d Bitr‘lpn%rteacf tonseursvé)n %n S¥t§1¥n 1rzqnI nz(frll 1is Y sirél1 Sgre%@/ tons,
neur obP'ast OH, gg]ill S aRd s EAwannonss T P UITOIS S 8F T e se it yn% o$|%| n’
I ncl udiha@génthiBsasconprovidea oo py0ss 36160 ME recnshi &b A5BRGAMESe afldclet her
tunmors including nel anoma, xenodernma_pi gnent osum Kker at oact ant honm,

seni nowdudipgyhupnet 1mited teusteiilecryiesan-frecevaiebear ci noma, and cancers of the
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[0078] Provided herein is a method for treating an infectious di sease by
the sinmul taneous delivery of transduced cells by the agent. The nethod may
be used to treat a viral, bacterial, protozoan parasite or fungal
infection. The nethod may be used to-ffeat any infectious disease by using
intracellular injection resulting in autocrine activation of TLR signaling
of infected cells with mnimal systemc effect and thereby enabling to
attract innate inmune response specific to the infected cells. The nethod
may be conbined with other therapies for treating viral, bacterial,
protozoan parasite or fungi infections.



[0079] The nethod may conprise admi nistering the agent. The nethod may
conprise adm nistration of a vaccine conprising the agent, and may be used
i n conbi neDI20N/oAk24R any ot her vaccination, which nay coRpTIUSe01/0swAGt r uct
expressing an antigen of choice. WD 2011/044246PCT/US2010/ 051646 Exanple 1
Synthesis of Bi-cistronic expression TLR5/flagellin vector and Treatnent of
Tunor Cells [0080] Vector constructs were created for expressing Toll-Ilike

recept or TLR- 5 d flagellin. B502. Vector pCD515 was used as a
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construct conprises the |eader nucleic acid sequence
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1A, [ G@fidjedThe pCD515- CW- hTLRS expression vector was constructed to
express the formof human TLR-5 (see Fiagure 9). The adenovirus construct
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875 mg/kg, 900 mg/kg, 925 mg/kg, 950 mg/kg, 975 mg/kg or 1 mg/kg.

5. Method for Treating Cancer

[0075] Provided herein is a method for treating cancer by administering to a mammal in need
thereof the agent. The method provide immunotherapy against cancer by conversion of tumor
cells into a TLR agonist-responsive state with targeted intratumor stimulation of TLR, thereby
focusing an immune response on the tumor. The method may be be used to treat primary tumors
prior to surgical removal in order to reduce the risk of metastasis development, as well as treat of
other tumor nodules. The method may comprise intratumor injection. The method may have the
step of injecting the agent into a primary tumor prior to surgical removal to reduce the risk of
metastasis development, as well as treat other tumor nodules. The method may be used to treat
any tumor that is accessible for adenovirus intratumor injection.

[0076] A variety of cancers may be treated according to this invention, including carcinoma,

bladder (including accelerated and metastatic bladder cancer), breast, colon (including colorectal
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[0084] Two reporter manmmalian cell |ines, both expressing NF-kB-responsive
GFP and differing in their TLR5 status, were transduced with vector

const r uctwopCDILE246 pCD515- CWhTLR5- EF1- 502s, pCD515- CWPATIIR2015021646
pCD515- CW- hTLR5, and pCD515- CWSseap-502 (see Table 3 below). Table
3Activity of adenoviral constructs as TLR5 signaling activators Treatnent
Report Line-293- null Reporter Line-293- TLR CBLB502 + Ad5 (control)

( pCDB]égl)ncer), ﬁ%%e;g, 1]§fl§r5,)lur$gp (?r%&cﬁﬁ%&lﬁqufﬁ r?gn—small cell lung cancer and lung
adenocarcinoma), ovary, prostate, testes, genitourinary tract, lymphatic system, rectum, larynx,
pancreas (including exocrine pancreatic carcinoma), esophagus, stomach, gall bladder, cervix,
thyroid, and skin (including squamous cell carcinoma); hematopoietic tumors of lymphoid
lineage including leukemia, acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell
lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell
lymphoma, histiocytic lymphoma, and Burketts lymphoma; hematopoietic tumors of myeloid
lineage including acute and chronic myelogenous leukemias, myelodysplastic syndrome,
myeloid leukemia, and promyelocytic leukemia; tumors of the central and peripheral nervous
system including astrocytoma, neuroblastoma, glioma, and schwannomas; tumors of
mesenchymal origin including fibrosarcoma, rhabdomyoscarcoma, and osteosarcoma; and other
tumors including melanoma, xenoderma pigmentosum, keratoactanthoma, seminoma, thyroid
follicular cancer, teratocarcinoma, and cancers of the gastrointestinal tract or the abdominopelvic
cavity.

[0077] The method may be combined with other methods for treating cancer, including use of an
immunostimulant, cytokine, or chemotherapeutic. The immunostimulant may be a growth
hormone, prolactin or vitamin D.

6. Treatment of Infected Cells

[0078] Provided herein is a method for treating an infectious disease by the simultaneous
delivery of transduced cells by the agent. The method may be used to treat a viral, bacterial,
protozoan parasite or fungal infection. The method may be used to treat any infectious disease
by using intracellular injection resulting in autocrine activation of TLR signaling of infected cells
with minimal systemic effect and thereby enabling to attract innate immune response specific to
the infected cells. The method may be combined with other therapies for treating viral, bacterial,
protozoan parasite or fungi infections.

[0079] The method may comprise administering the agent. The method may comprise
administration of a vaccine comprising the agent, and may be used in combination with any other

vaccination, which may comprise a construct expressing an antigen of choice.
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Ad5(TLR5) + CBLB502 (pCD515- CW- hTLR5- EF1-502) + + Ad5 (CBLB502S)

(pCD515- CW- Sseap-502) _ + Ad5 (TLR5) (pCD515-CW-hTLR5) + Ad5(CBLB502S)

( pCD515- GND-20TiRS246 EF1- 502s) + + Ad5 (CBLB502S + TLR5) @pUTDSI&00Q5ME46

hTLR5- EF1-502s) + + [0085] Vector co-expressing TLR5 and TLR5 agoni st
CBLB502S was sufficient to induce expression of NF-kB reporter in 293-null
cells that do not express any of known TLRs and whi ch cannot be activated
by TLR5 agoni st al one. This experi Egnt Qeﬁonstrat es that TLR5 and flagellin
CBLB502S can work in trans or in cr&aM®iGttivate TLR5 signaling.

Synthesis of Bi-cistronic expression TLRS5/flagellin vector and Treatment of Tumor Cells

[0080] Vector constructs were created for expressing Toll-like receptor 5 (TLR-5) and flagellin
CBLB502. Vector pCD515 was used as a backbone for these constructs. The cDNA sequence
of human TLR-5 and the DNA encoding the toll-like receptor agonist’s CBLB502 were
individually fused with leader peptide derived from alkaline phosphatase enabling routing of the
expressed protein through the endoplasmic reticulum (ER) and Golgi towards extracellular
secretion.

[0081] The pCD515-CMV-hTLRS5-EF1-502s vector construct expressed the secreted form of
CBLB502 flagellin (CBLBS502S) and the toll-like receptor 5 (TLRS) at the cell surfcace. This
adenoviral vector required modification of the CBLBS502 to reach its effective synthesis and
secretion by mammalian cells. The adenovirus construct comprises the leader nucleic acid
sequence (Atgctgctgctgetgctgctgctggecctgaggctacageteteectgggce) derived from alkaline
phosphatase and was cloned upstream of the truncated Salmonella flagellin (fliC) gene (see
Burdelya et al., Science 320:226-230 (2008) to encode a secretable form of flagellin (i.e.,
CBLB502S). An EF1 (elongation factor 1a) promoter was cloned upstream of this cassette
encoding CBLB502S. The TLRS gene was derived from human and has the amino acid
sequence as shown in Figure 9. A CMV promoter was cloned upstream of the TLRS gene. This
construct co-expresses TLRS and CBLB502S. This construct is shown in Figure 1A.

[0082] The pCD515-CMV-hTLRS expression vector was constructed to express the form of
human TLR-5 (see Figure 9). The adenovirus construct comprises a strong CMV promoter
cloned upstream of the hTLRS cassette. This construct is shown in Figure 1B.

[0083] The pCD515-CMV-Sseap-502 expression vector was constructed to express the
secreted flagellin CBLB502 and the toll-like . The adenovirus construct comprises a strong
CMYV promoter cloned upstream of the leader sequence SEAP 502 flagellin (fliC) gene. This

construct is shown in Figure 1C. [Need cloning information]
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Exanpl e 3 [0086] To test antitunor effects of bi-cistronic adenovirus
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2011/104AZABREN Wg 051646 CLAINVGS I A vector|conprising a tirpt
and second nucleic ac?d. wherein the fliTst nucleic acid encodes a toll-]ike
r eceptold @RS eCREcOM VAR aci d encodes a toll-1ike receptor agonipt.
2. The—yectgr—of - —phetein—thetotHH—=t+tke recept i'agui"liat S
fIage»ﬁf@?ﬁsﬂbmﬁ@ﬁggifwgf cldifn 1, wherein thefvector is an
expr essi Bllp . 4. The vector of claim3, wherein the vector |s a
mamal A SNCRIBRIS) PTIYRGLOKIV-Sseap-502p-| _The vector of claim 3, wherein the
vectar is expressed froman adenovirus, a lentivirus of a liposone

Ad5 (TLR5) (pCD515-CMV-hTLR5) + + +

Ad5(CBLB502S) (pCD515-CMV-hTLRS-

EF1-502s)

Ad5 (CBLB502S + TLRS) (pCD515-CM V- + +

hTLRS-EF1-502s)

[0085] Vector co-expressing TLRS and TLRS agonist CBLB502S was sufficient to induce

expression of NF-kB reporter in 293-null cells that do not express any of known TLRs and which

cannot be activated by TLRS agonist alone. This experiment demonstrates that TLRS and

flagellin CBLBS502S can work in trans or in cis to activate TLRS signaling.

Example 3

[0086] To test antitumor effects of bi-cistronic adenovirus having (pCD515-CMV-hTLRS5-EF1-

502s), 10 ml of the adenoviral suspension (1012-1011 IU/ml) were injected into one of two s.c.

growing syngeneic tumors in Balb/c mice originating from CT26 mouse colon carcinoma cells

when tumors reached 3-5mm in diameter and tumor size was monitored until control non-

injected tumors reached size limit requiring termination of the experiment. Control mice were
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6. The vector of claim1l1l, wherein the first nucleic acid is a secreted form
of atoll-like receptor. 7. The vector of claim2 wherein the

flagel | i wosoa/aemret ed formof flagellin. 8. Thecvastaw/osfe4€l ai m 7,
wherein the secreted formof flagellin conprises the thirteen conserved

am no acids of flagellin that may be inportant for TLR5 activity are shown
in Fig. 5. 9. The vector of claim1, wherein the toll-like receptor
is TLR-5. . 10. The vector of cl%in11, wherein the first nucleic acid
conpr i'Y8ed (a3 8RT BMAL ouhoh iy O RS By &vih UiROYIHE VEHRLRPIHELEETT aci d

CoNpr ifRBfesder? PAMSAGRFRS BRAWLIsDF RirgHE&nftive experimehl areAhB®h Ii‘[QF'l(%Qf'e jreating
cancer in a manmal conprising admnistering to a mammal in need thereof an
agent Adowptrdosiplefe {dek of geveth obfunedraiimected with (pCD3P5-Chhe-hid RdeldE bH02) aiam 11,
wherein the cancer i.s a tunmr. . .. The nmethod of claim 12 wherein
the ¢ ity Bl et TRLoyps ppiniesidan Py B 165 ate UM LBt RE T on.
esophagtsthe strREM e corttsN gmin{amel{]e%aivﬁth Rﬁ%kpreﬁmvﬁ]éﬂeﬂoviﬁléaﬂ“hﬁ Sesulthr oat, or

t he cervi x. 14. The method of claim 12 erein the tunor is derived

f r om tiRECHeBP NS §-Fif gnéfii)sarbliergrannefiiesh eheDS | SEREVE-R 5aRE! 50 %phonas.
15. The;:. . i . 3 i 1 i s from
the ¢ ATailRhQR hitindic T bém iMORE G e AGGRAIVE AR Sl e GRAR
agent Nesthadasri theé sther eshtidi veadek VistediroTablé Urntbe., ADSt(bentrodnanal Ad5 (WDR5))

2011/ 044246PCT/ US2010/ 051646 17. The nethod of claim 11, wherein the
agent RIECtsdAoRs Bk th puRpsstHivA &ETFEH OMYPROAN i munost i nul ant .

[0087] Thus, enforced ectopic expression of TLRS makes tumor cell types, which originally
were TLRS deficient, highly responsive to TLRS stimulation resulting in breaking tumor
immuno-tolerance, powerful attraction of innate immune response that promotes effective

development of adaptive immune response with subsequent general antitumor effect.
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18. The method of claim 11, wherein the i munostinulant is selected from
the group consisting of growth hornone, prolactin and vitamn D. 19.
The net howloahiial4ai4m 18, wherein the growth hornone is s@CRUSLE10/KIcA6

20. The nethod of claim 11, wherein the agent is admnistered in

conbi nation with a cytokine. 21. The nethod of claim 20, wherein the
cytokine is stemcell factor. 22. A method for treating an infection
in a mammal conprising adm nistering to a nmanmal in need thereof an agent
conprising the vector of claim 1. 3. The method of claim22, wherein

the infection is by an organisn1se”35% romthe group consisting of a
virus, a bacterium a protozoan parasites, and a fungus.
1. A vector comprising a first and second nucleic acid, wherein the first nucleic acid

encodes a toll-like receptor and the second nucleic acid encodes a toll-like receptor agonist.

2. The vector of claim 1, wherein the toll-like receptor agonist is flagellin.

3. The vector of claim 1, wherein the vector is an expression vector.

4. The vector of claim 3, wherein the vector is a mammalian expression vector.
5. The vector of claim 3, wherein the vector is expressed from an adenovirus, a

lentivirus or a liposome.

6. The vector of claim 1, wherein the first nucleic acid is a secreted form of a toll-
like receptor.

7. The vector of claim 2 wherein the flagellin is a secreted form of flagellin.

8. The vector of claim 7, wherein the secreted form of flagellin comprises the
thirteen conserved amino acids of flagellin that may be important for TLRS activity are shown in
Fig. 5.

9. The vector of claim 1, wherein the toll-like receptor is TLR-5.

10. The vector of claim 1, wherein the first nucleic acid comprises a sequence as
shown in Figure 7 and the second nucleic acid comprises a sequence as shown in Figure 9.

11. A method of treating cancer in a mammal comprising administering to a mammal
in need thereof an agent comprising the vector of claim 1.

12. The method of claim 11, wherein the cancer is a tumor.

13. The method of claim 12, wherein the tumor is derived from the group consisting
of prostate, breast, colon, esophagus, stomach, lung, pancreatic, renal, thyroid, ovaries, throat, or
the cervix.

14. The method of claim 12, wherein the tumor is derived from the group consisting
of sarcomas, melenomas, leukemias, and lymphomas.

15. The method of claim 12, wherein the agent is administered in trans from the
tumor of the mammal.

16. The method of claim 12, wherein the agent is administered directly into a tumor

of the mammal.
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17. The method of claim 11, wherein the agent is administered in combination with
an immunostimulant.
18. The method of claim 11, wherein the immunostimulant is selected from the group

consisting of growth hormone, prolactin and vitamin D.

19. The method of claim 18, wherein the growth hormone is somatotrophin.

20. The method of claim 11, wherein the agent is administered in combination with a
cytokine.

21. The method of claim 20, wherein the cytokine is stem cell factor.

22. A method for treating an infection in a mammal comprising administering to a

mammal in need thereof an agent comprising the vector of claim 1.
23. The method of claim 22, wherein the infection is by an organism selected from

the group consisting of a virus, a bacterium, a protozoan parasites, and a fungus.
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