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REGULATION OF HUMAN DENDRITIC CELL IMMUNORECEPTOR

This applicailon incorporaies by reforence wo-pending application Serial Ne.

60£240,096 filed Qctoher 1.6, 2000,

TECHNICAL FIELD OF THE INVENTION

The invention relates to the area of receptor regulation. Move paricularly, the

invention relales lo the regilation of human dendritic eell immunoreccptor.

BACKGROUND OF THE INVENTION

Dendritic ¢ells (DC) are unique among antigen presenting cells (APC) by virtue of
their potent capasity to aciivate immunologicaliy naive T cells (Steinman, 1391).
T.8. Palent No. 6,046,158, Bancherean & Sicinman, Nature 1998 Mar
19392(6673):245-52. DO express consiitutively, or after maturation, several
molecules thal mediale physical interavtion with and deliver activation signals {o
rosponding T cells. These inchude slass § and class T MIAC moleoules, CDSO (B7-1)
and CT386 (B7-2). CD40, CDE12/CD18 (LFA-1), and CD54 (ICAM-1) (Sleinman,
19%1; Steinman et al, 1995). DC also scorete, upon stimulation, several T cell-
stimulaiory ecytokines, including IL-1§, IL-6. IL-8, inacrophage-inflammatory
protein-lo. (MEP-1e) snd MIP-F.delta, (Matsue- ot al, 1992; Kitajima ct al., 1995;
Aritzumi et al,, 1995; Caux et al,, 1994; Henfler et al,, 1992; Schreibes et al., 1992,
Enk et al., 1992; Mohamadzadeh el al, 1096). Both of these propertics, adhesion
molecule expression and eytokine production ave shated by other APC fag.,
activated masrophages and B cells), which arc substantiatly less compoelent in

activating naive T cells.

T cell activation is an important step in the protective immunity against pathogenic

microorganizims {v.g., viruses, bacleria, and parasiles), forcign profeins, and harmiul

JP 2004-511254 A 2004.4.15
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chemicals in the environment, T cells express receptors on their surface (ie., T csll
receplors) which recognize antigous presented on the surface of antigon-presenting
cells. During a normal immune response, binding of these antigens to the T well
reeeptor initiatcs intraccliular chaunges leading to I cell activation. DC express
saveral different adhesion (and costimulatory) molecules, which mediate their
interaction with T cells. The combinations of receptors {on DC) and counter-
receptors (on T cells) that ave known to play this role include: a) class L MHC and
CD8, b) cluss I MHC and CD4, ¢) C354 (ICAM-1) and CD11a/CD18 (LFA-1), d)
TCAM-3 and CD11a/CIM8, ) TFA-3 and €02, f} CDBO (R7-1) and CD28 (and
CTLA4), &) CDS6 (B7-2) and €28 (and CTLA4) and h) CD4D and CD40L
(Steinman <t al,, 1995). Tmportantly, not only does ligation of these molecules
promote physical binding between DC and T cells, it alsu (ransdueus aclivation

signals.

C-type leoting arc a family of glycoproteins that exhibit amino acid sequence
shnilarities jn their carbobydrate recognition demains (CRD) and hal bind o
selected carbohydrates in a Ca®™ -depondent manner.  Cetype lecting have heen
subdivided into four categories (Vasta ot al., 1994; Spless 1990). The first group
comprises lype II membrane-infegraled proteins, such as  asialoglycoprotein
receplors, macrophage galactose and N-acetyl glucosamins (GleNacl-specific lectin,
and CD23 (FuRID.  Many members in this group exhibit speeificity for
galactose/fucose, galactosamine/GalNac. or GleMac residues. The second group
includes cartilage and fibroblast profeoglyoan core proteins. The third group includes
the so-called "collectins" such as serum manmose-binding proteins, pulmenary
surfactant protein §P-A, and conglutinin, The fourth group ineludes cedain adhesion

moleculss which are known ag LEC-CAMSs (e.z., Mel-14, GMP-140, and BLAM-1).

C-lype lecting are known to function as agglulinins, opsonins, complement acti-
vatars, and cell-associated recognition molecules (Vasia f wl,, 1994; Spicss 1990,
Kery, 1991}, For instance, macrophage mannose roceplors serve a Scavenger

fonction (Shepherd ef o, 1990), as well as mediatiog the uptake of palbogenic

JP 2004-511254 A 2004.4.15
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organisms, including Prewmocystis carinti (Ezckowitz ¢f ol., 1991) and Candide
athicans (Bzekowilz et af., 1990). Serum mannoss-binding protein mimics Chy in its
capacity 10 aciivale complement through the classical pathway. Imporiantly, genetic
mutations i1 this lectin predispose for severe recurrent intootions, diarhea, and
fuilure o thrive (Reid et al, 1994). Thus, C-type lecting exbibil diverse finctivns

with biological signilicance.

looportantly, catbohydrate moieties do not necessarily scrve as "natural” tigands for
C-lype leoting.  For example, D23 (FCRH), which belongs to the C-lype Jeclin
family as verified by its binding of Gal-Gal-Nae (Kijimoto-Cchiai et al., 1994) and
by its CRD sequence, is now knawn to recognize [gl in a earbohydrate-independent
manner; an evzymatically deglycosylaled form of IgE as well as recombinant (non-
glycosylated) IgE produced in L. coli both hind to CD23 (Vercelli ef al, 1939).
Thus, some C-type Tscting recognivs polvpeplide sequences in their nahral ligands.
Even more extreme is the recent hypothesis that a major biological function of lesting
is the recognition of polypeptides, instead of carbohydrates, as suggesled by the
identification, (rom a random polypeptide library, of several polypeptids ligands for
Con A, a prototypic plant lectin (Oldenburg et al., 1992).

Recently, two C-type lectins have been identified on DC surfaces, Fitst, Jiang ot al,
cloned the protein recopmized by the NLDC-145 mAb, one of the mast widely used
mAb against murine DC (Jiang et al., 1995). This protein, now fermed DEC-205,
was found 10 be a new member of the C-type-lectin fumily, one that contains ten
distinet CRD. Second, Sallusto et al reported that human DC express macrophage
mannose receptors (MMR), which slso contuin multiple CRD (Sallusto et al,, 1995).
Both receplors have been proposed to mediate endocyiosis of plyoosylated molecules
by DC, based on the observations that: u} polyolonul rabbit antibodies against DEC-
205 not only bound to DEC-205 on DC surfaces, hut were subsequently intemalized;
b} these DC aclivaled effectively a T cell line reactive to rabbit IgG; and o)
intenalizaticon of FITC dexiran by DC was blocked elfectively with manman, a

mannose receplor competitor (lang ef al,, 1995, Sallusto et al,, 1995), With respeot

JP 2004-511254 A 2004.4.15
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to ocll type spesificify, DEC-205 is now known fa be also expressed, albeit at lower
levels, by B cells and epithelial calls in thymus, inlestine, und lung {Witmer-Pack el
al,, 1995; Jnaba et al., 1993) and MMR 15 also expressed even more abundantly by
mastophages (Steht 1992). Thus, there have been no C-type leclins thal we

exprossed in 2 DC-spesi fic manner.

Foumier ef al. have identified FDF(O3, an inhibilory receptor af the immmeoglobulin
supecfumnily, s exprassed by human dendritic and myeloid cells.  fmmunol 16573),
1157-209, 2000, Bater ef @/ have identified a dendritic eell immunoreseptor, DCIR,
whith 13 4 novel C-Type leclin surface teveplor whish contains an immunorecepior

tyrosine-based inhihitory motif. Journal of Ieomunalogy 163, 1973-1983, 1999.

Because it is known that DC are far more potent than other APC in theit capaoity to
avtivale immunologially naive T cells, it is probable that DC express a protein or
proteing which fanction o activate T cells and which are not sxpressed by other
APCs. Knowledge of the siruclurs of such 1 protein or proleing would prove quite
valuable in many areas. For example, the purified protein{s) could be used to
identify its (or their) ligands expressed by T vells. Additionally, antibodies could be
raised againat the purified protein(s) and used to inhibit DC-mediated T cell

activation.

SUMMARY OF THE INVENTTON

It is an object of the invention 10 provide reagents and methods of regufating a
hugpan dendritic cell inununorceeplor. This and other objects of the invention are

provided by one or mare of the emhodiments describad below.

One embodiment of fhe inventian is & dendritic cell immunoreceptor polypeptide

soniprising an amino acid sequente selevied from the group consisting of:

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

(57)

WO 02/32958 PCT/EPO1/11812

amino acid sequeaces which are at least about 30% identical to the amino acid

sequence shown in SEQ 1D NG: 2;

the amino acid sequence shown in SEQ 1D NO: 2;

amino acid sequences which are al least about 30% identical to the amino acid

sequence shown in SEQ ID NG 15; and

the amino acid sequence shown in SEQHID NG: 15,

¥et another embodiment of the invention is a method of saresning for agents which
decrease cxbraociiular matrix degradation, A test compound iz contacted with a
dendritic cell tumunoreceptor polypeptide comprising an amino acid sequence

selected from the group consisiing oft

amino acid sequences which are at least sbout 30% identical to the amine acid

sequence shown in SEQ) TD MNO: 2;

the amino acid sequence shown in SEQ ID NO: 2;

amino acid sequences which are al least wboul 30% identical to the amine acid
sequence shown in SEQ ID NO: 15; and

the amino acid sequence shawn in SEQ ID NQG: 15.

Binding between the test compound and the dendritic cell immunoreseptor poly-
peptide is detootsd. A iesl compound which binds (o the dendrilic ool immuno-
reaeplor polypeptide is thereby identified as a potential agent for decreasing extra-
cellular matrix. degradation. The agent can work by decrvasing ihe aclivity of the

dendnitic cell immunorcoeptor.

JP 2004-511254 A 2004.4.15
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Another embodiment of the invention is a method of screening for apents which
decrease exiracellular matrix degradation. A test compound is contacted with a
polynucleotide envoding a dendiitic sell inununoreceptor polypeptide, wherein the
polymuclentide comprises a nucleotide sequence selected from the group consisling

of

nueleotide sequenves which ate at least about 50% identical to the nucleotide

sequence shown in SEQ D NG 1

the nusleotide sequence shown in SEQ L NO: 1;

nucleotide sequences which are at leasl aboul 50% identical te the nwclsotide
sequence shown in SEQ ID NG: 14; and

the nuclectide sequence shown in SEQ ID NO: 14

Binding, of the test compound to the polymucleotide is detected. A test compound
which binds lo the polynucleclide is identified as a potential agent for decreasing
exiracellular matrix degradation. The agent can work by decreasing the amount of the
dendritic vell immunoreceptor through interacting with the dendntic cell immuno-

receptor mRINA.

Anofher embodiment of the invention is & method of screening for ageats which
reguiate extracellular maliix degradation. A test compound is contacted with a
dendritic cell immunercceplor polypeplide comnprising an amino acid sequence

selected Fram the gronp consisting of:

amino acid sequences which are at least about 30% identical to the amine acid

sequence shown  SEQ [0 NC: 2;

ibe aming asid sequence shown in SEQ 1D MO: 2;

JP 2004-511254 A 2004.4.15
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amino acid sequencas which are at least about 30% identical to the amino acid

sequence shown in SEQ 1D NO: 15; and

the amino acid sequence shown in SEQ ID MNO: 15,

A dendritic cell immunorecepior activity of the polypepiide is delesied. A test
compound which increases dendritic cefl immunoreceptor activity of the polypeptide
relative to dendiitic cell immunoreceplor activity in the shsence of the test compound
is thereby identified as a patential agent for increasing extracellular matrix depra-
dation. A lest compound which decreases dendritic cell immunorcoeptor aclivily of
the polypeptide relative to dendritic cell immunoresepior activity in the ahsence of
the test compound i thereby identified us a potenilal agest for decrsusing

extraecellular matrix degradation.

Even another embodiment of the inveniion is a method of sereening for agents which
deorease exiracellular matrix degradation. A fest compound is contacted with a
dendritic cell immunoreceptor product of a polynucleotide which compriscs a

nucleatide sequence selected from the group sonsisting of,

nucleotide sequences which are af least about 50% identical to the nucleolide

sequence shown n SEQ ID NQ: 1;

the nuslestiche sequenss shown in SEQ ID NO: 15

nuclectide sequences which are wl leasl about 50% identical to the nueleolide

sequence shown in SEQ TD NO: 14; and

the pucizotide sequenae shown in SEQ 1D NO: 14,

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

(60)

WO 02/32958 PCT/EPO1/11812

-8-

Binding of the lest compound to the dendrilic cell immunsreceplor product is
deftecled. A test componad which binds lo the dendritic csll immianoreceptor product
is thersby identificd as a potential agent for decreasing extracellular malox

degradation.

Still another embodiment of the invention is a method of reducing extracelluiar
malbix degradation, A eclf is contasted with a reagent which specifically binds 1o a
polynueleatide encoding a dendritio cell immunoreceptor polypeptide or the product
encodert by the polynucleatide, wherein the polynucieotide comprises 2 nucleotide

sequence selected from the group consisting oft

nucleotide sequences which are at least aboud 30% identical to the nucleofide

sequence shown in SEQ ID NO: 1;

the nuclsotide sequence shown in SEQ (D NO; 1;

nucleotide sequences whioh are al least sbout 50% identical to the nucleotide

sequence shown in SEQ ID NO: 14; and

the nuslectide sequence shown in SEQ 1D MNO: 14,

Dendritic cell immunoreceptor astivity in the cell is theraby decreased,

The invention thus provides a human dendritic oell immunoreceptor which can be
used lo identify test compounds which may act, for sxample, as sgonists or
antagonists at the receplor's ligand binding site. Human dendritic celf immugo-
seeeplor and fragments thereof alsa are useful in raising specific antibodies which

can block the receptor and effectively reduse ils activity.

JP 2004-511254 A 2004.4.15
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BRICF DESCRIPTION OF THE DRAWINGS

Fig. 3

Fig. 4

Fig. 6

Fig. 8

Fig. 9

Bl 10

shows the DMNA-sequence cncoding a dendritic cell inummoreceptor

Polypeptide (SEQ 112 NO: 1)

(61)

PCT/EPO1/11812

shows the amino acid sequence dedused from the DINA-sequence of Fig.1

{SEQ ID NQ: 2).

shows the amine acid sequence of the protein identified by the Accession

No. AJ133532 (SO T NO: 3),

shows the DNA-sequence encoding
Polypeptide (SEQ 1D NO: 4).

shows the DNA-sequence ensoding

Polypeptide (8EQ 11 NO: 5).

shows the DINA-sequence cnooding
Polypeptide (SEQ 1D NO: 6).

shows the DNA-sequence encoding
Polypeptide (SEQ ID NO: 7).

shows the DINA-sequence encoding
Polypeptide (SEQ 1D NO: 8).

shows the DNA-sequence encoding
Polypeptide (SEQ [0 NO: 9).

shows the DNA-sequence encoding
Polypeptide (SEQ 1D NO: 10).

13

a

a

&

a

a

dendritio

dendrtic

dendritic

dendritic

dendritic

dendritic

dendritic

cell

cetl

cell

cell

I}
o

cell

cell

immunorceeptor

immunoreoeptor

immurerecepton

frumunoreceptor

immunorecepior

immumaoreseplor

immunoreceptor
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Fig.

big,

Fig.

Fig.

Fig,

Fig.

11

e 12

~10-

shows the DNA-sequence emcoding a dendiilic

Polypeplide (SEQ 11> NO: 11,

shuws the DNA-scquencc cucoding a dendritic
Polypepiids (SEQ 1IN NO: 12).

shows the DINA-sequence encoding a dendritio
Polypeptile (SEQ ID NO: 13).

shows ihe amine acid sequence of 2 dendritic
Polypeptide (SEQ ID NO: 14).

shows the DNA-sequense encading a -dendritic
Tolypeptide (SEQ 1D NQ: 14).

shows the DNA-sequence encoding a dendritic
Polypeplide {SEQ 1D NO: 15).
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el

cell

cell

cell

cel

el

immunareseptor

imnnareceptor

immurnioreceptor

inmmmereceptor

Immunaresepior

immunoreceptor

7 shows the BLASTP - alignment of 273 _penwisedh against

pdbIDVEIITIVE-A

shows the FHMMPEAM - aligument of 273_genwisedb against

pfamthmm|lectin_e.

DETAILED DESCRIPTION OF THE INVENTION

The invention refates tn an isoluled polynuclvolide cncoding a dondritic cefl

Immunoreceptor polypeplids and being selected from the group consisting of

JP

2004-511254 A 2004.4.15
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a} a polynuclentide envoding u dendritic cell immumoreseptor polypeptide

comprising an amino acid sequence selected fom the group sonsisting of:

amina acid sequences which are at least aboul 30% identical to
the amino actd sequence shown in SEQ ID NQO: 2;

the amino acid sequence shown in SEQ ID NQ: 2;

amino acid sequences which. are at loast about 30% identical to
the amine acid sequence showrn in SEQ ID NO: 13; and

the amine acid sequense shown in SEQ I NO: 15;
b) a polynuelentide comprising (he ssquence of SEQGID NO: 1, or 14;

o) & polynucleotide whish hybridizes under siringent conditions to a poly-

nucleotide specificd in (n) and (b);

d) a polynueleotide the sequence of which deviates from the polynucleotide
sequences specified in {a) to {c) due to the degenuration of the penctic code;

and

Q) a polynucleotide which represents a fragment, derivative or allelic variation of

a polynucleolide sequence specified in (a) fo (d),

Furthermors, it has been disocovered by the present applicant thut a novel dendritic
cell immunoreceptor, particularly a human dendritic cell immunoreceplor, is a
disoovery of the present uvention. Human dendritic cell immunoreseptor comprises
the aminy acid sequence shown in SFQ I NOS: 2 and 15. A coding sequence for
human dendritie cell immunoreceplor is showan in SEQ D NOS: 1 and 14, Related
ESTs (SEQ ID NOS: 4-13) are expressed in lung and liver,
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Human dendritic cell immunoreceptor is 28% identical over 132 amino acids o the
carbohydrate recognition domain “pdbl1DVS[IDVE-A" (Fig. 17). TTuman dendritic

cell immmunoteceptor also containg a lestin C-type domain (Fiy. 18).

Human dendritic eell immunoreseptor of the inveniion 1§ expesied lo be uselul for
the sam¢ purposes as previously identified receptors of this typs. Human dendrific
cell imynunoreseptor is believed fo be uselul in therapeutic melhods (o treat disorders
such as canecr, asthma, obesity, diabetes, CNS disorders, and cardiovascular dis-
arders. Human dendritic cell immuonareceptor also con be used fo soreen for buman

dendriile cell immunorcuepior agonists and antagonists.

Polvpeptiles

Human dendrilic well Immunoreceplor polypeptides according to the invention
comprisc at least 6, 10, 1.5, 20, 25, 50, 75, 100, 125, or 134 contiguous amino acids
selected from the umino acid seyuence shown in SEQ 1D NO: 2 or a bielogioally
active variant thereot, as detined below. Human dendrific cell immunoreceptor
polypeptides according to the invention vomprise al least 6, 10, 15, 20, 23, 50, 75,
140, 125, or 148 contiguous amino acids selected from the amino acid sequence
showen in §EQ IT1 NO: 15 oy a biolugically aclive varianl thereof, as defined below.
A dendritic cell immunorcocptor polypepiide of the invention therefore can be a
pattion of a dendritic cell immunoreseptor protein, a full-lenglh dendnitic celi
immunoreseptor protein, or & fusion protein comprising all or a portion of a dendritic

cell immunoreceptor protein.

Bivlagically dciive Yarigats

Human dendritic cell immunoreceptor poiypeplide variants which are hiologically
active, v.g., refain a Jigand binding aclivily, also are dendsitic cell immunorecepior
polypeptides.  Preltrably, nafurally or non-natwrally occurring dendntic cell

imtunoreseptor polypeptide varants have umino acid sequences which are at icast

JP 2004-511254 A 2004.4.15
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S
ahout 30, 33, 40, 45, 30, 55, G0, 63, or 70, prelerably about 73, 80, 83, 90, 96, 96, or
98%, identical to the amino acid sequence shown in SEQ ID NOS: 2 and 15 or a
fragment thereof. Percent identity belween a pulalive dendnilic oell immunorecepior
polypeptide variant and an amino acid sequence of SFEQ D NOS: 2 and 15 is
determined nsing the Blast2 alignmont program (Blosum62, Expeet 10, standard

genetic codes).

Variations in pereent identity can be due, for example, to amino acid substitutions,
insertions, or deletions, Aming acid substitutions are defined as one for one amino
ucid replacements. Thoy arc conscrvative in nature when the substituted amino acid
has similar stuctural andfor chemisal properties. Examples of conservative
replacements are substitution of a lewsing with ar isolencine or valine, an aspartate

with a plutamate, or a threonine with a serine.

Amina acid insertions or delefions are changss to or within an aming acid sequence,
They typically fall in the range of about 110 5 amino acids. Guidance in determining
which atnine acid residues can be substituted, inserted, or deleted without abolishing
hiological o immunological activity of a dendritic cell immunoreceptor polypeptide
cun be found using computer programs well known in the art, such as DNASTAR
software. Whether an amine acid shange results in a biclogically active demsdritic
cell immunorecepter polypeptide can readily be determined by assaying for Hzand

binding activity, as desoribed for example, in the specific examples, below.

FPusion Proteins

Fusion proteins are useful for generating antibodies against dendritie cell imemuso-
receptor polypeplide amina acid sequences and for use in various assay systems. lor
examptle, fusion proteins can be used to {dentify proteing which interact with porlions
of a dendritic eell inmunorecepior polypeptide.  Protein affinity chromatography or

library- bused assays for proiein-protein interactions, such as ihe yeast two-hybrid or

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

(66)

WO 02/32958 PCT/EPO1/11812

4.

phage display systems, can be used for thig purpose, Such methods are weil kmown

i the art and also can be used as dnuyg ssroens,

A dendritic cell immunoresepior polypeplids (usion protein compriges two poly-
peptide scgments fused together by means of a peplide bond. The fisst polypeptide
segment comprises al least 8, 10, [S, 20, 25, 50, 75, 100, 125, or 134 contiguous
amino acids of SBQ 1D NO: 2 or of a hiologically active variant, such as thoss
descibed above. A dendrilic cell immuncreseplor polypeptide fusion protein
comprises two polypeptide segments fused together by means of a peptide bond. Tho
first polypeptide segment comprises at least 6, 10, 135, 20, 25, 50, 75, 100, 125, or
148 contiguous amino acids of SEQ 1> NO: 15 or of & biclogically active variant,
such as those described above. The first polypeptide seginent also an comprise fil)-

fength dendritic vell immunereueptor protein.

The secand polypeptide segment can be a [ull-length protein or a protein fragment.
Proteins commonty used in fusion protein constraction inchide f-galaciosidase, B-
glncuranidase, gresn fluoreseent protein (GFP), aulofuorcscent proteins, including
blus fuorescent protein (BFP), plutathione-S-transferase {(GST), lucifersss,
horseradish peroxidase (HRP), and chloramphenicol  acelylirunsferase (CAL).
Additionally, epitope tags are used in fusion protesin constructions, including
histidine (H1is) tags, FLAG tags, influciza hemagglutinin (HA) lags, Mys tags, VSV-
G tags, and thivredoxin {Trx) tags. Other Fusion constmetions ean include maltose
binding protein (MBP), S-tag, Lex o DNA binding domain (DBDY) fusions, GAL4
TINA binding domain fisions, and herpes simplax virus (HSV) BP16 protein fusions.
A tision profcin also can be enginsered to contain a oleavage sile located butween
the dendsitic cell imumunoreceplor  pulypeplide-encoding  sequence and  the
helerologous protein sequence, so that the dendritic cell immunoreseptor potypeptide

can he gleaved and purified away from the heterologous moicty.

A fusion protein oan be synthesized chemically. as is known in lhe arl, Preforubly, a

fusion protein is produced by covalenfly linking two polypeptide sczments or by

JP 2004-511254 A 2004.4.15
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standard proseduses in the wi of molecular biclogy. Recombinanl DINA methods
van be used to prepare fusion proteins, for example, by making a DNA construct
which comprises coding sequences selesled from the compfement of SEQ 12 NOS: 1
and 14 in proper reading frame with nucleotides encoding the second polypeptide
segment and expressing the DNA gonsiruet in a host cell, as is known in the art.
Many kits for construeting fusion proleins are available from companies such as
Promega Corporation (Madison, WI), Stralugene (La Jolla, CA), CLONTECH
(Mountain View, CA), Santa Cmz Bioteshnology (Santa Cruz, CA), MBL
International Corporation (MIC; Watertown, MA), wnd Quantum Biotechnologics
(Monireal, Canada; 1-888-DNA-KITS).

Jdentification of Species Homologs

Species homologs of human dendritic cell imsmunocrsceptor polypeptide can be
obtained using dendritic cell immunoreceptor polypeptide polynusleotides (deseribed
below) o make suitable probes or primers for sereening ¢DNA expression libraries
from other species, such as mice, monkeys. or yeast, identifying cDNAs whish
sncode bomologs of dendntic cell immunoreceptor polypeptide, and cxprossing the
cDNAs as is known in the art.

Folvmucieatides

A dendritic cell immunoreceptor polynucleotide can be single- or donble-stranded
and comprises a cading sequense or the complement of & coding sequence for a
dendritic cell immunoreucplor polypeptide. A pariial coding sequence for human
dendritic cell immunoreceptor is shawn in SEQ 1D MOS: 1 and 4.

Diegenerale nucleotide sequences encoding human dendritic cell immunoreceptor
polypeptides, as well as homologous nucleviide sequences which are al least about
50, §5, 60, 65, 70, preferably about 75, 90, 96, or 98% idenfical 1o the nucleatide

sequence shown (n SEQ ID NOS: | and 14 or its complement also are dendrilio cell

JP 2004-511254 A 2004.4.15
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immunoreceptor polynuclentides. Percent sequence idenlily belwceen the sequences
of two polynucleotides s determined using computer programs such as ALIGN
which employ the FASTA algorithm, using an affie gap search with a gap open
penally of -12 and a gap exiension penalty of -2. Complementary DNA (cDINA}
molecules, species bomologs, and vatdunts of dendritic cell immunorcceptor
polynucleotides which encode biclogieally active dendritic cell jmmunoreceplor

polypeptides also are deadritic cell immunoreceplor polynucleotides.

Identification of lolyauc,

e Varignis and Homologs

Variants and homologs of the dendzitiv cell immumuoreceptor polynucleotides
described above ulso are dendriic cell immunoreseplor polynucleotides.  Typically,
homologous  dendritic cell immunorsceptor polynuslectide scquensos can be
identified by hyvbridization of wandidale polynuclestides te known dendritic cell
immomoreceptor polytucleotides under stringent conditions, as is known in the arl.
For example, vsing the following wash condilions--2X $SC (0.3 M NaCl, 003 M
sodiun eiirate, pH 7.0), 0.1% BDS, roam temperature twice, 30 minutes each; (hen
2X 88C, 0.1% 8DS, 50°C once, 30 minutes; then 2X S8C, room temperature twice,
10 minules each--homologous sequences can be identified which contain at most
about 25-30% basepair mismatches. More preferably, homologous nucleic actd
strands contain 15-25% basepair mismatches, cven more preferably 5-15% basepaix

mismatches,

Spevics homologs of the dendritic cell immunoreseptor polynucleotides disclosed
herein also can be identified by making suilable probes or primers and soreening
eDMA expression libraries from other species, such ng mice, meotkeys, or yeasl.
Human variznts of dendritic cell immunoreseptor polynucleotides can he identified,
for example, by screening human cDNA expression librares. It is well knows that
the Tr, of & double- stranded DINA decreases by 1-1.5°C with avery 1% decreass in
homology (Bouner ef af, J. Mol Biol 81,123 (1973). Variants of human dendritic

cell immunoreceptar polynucleatides or dendritic cell immunorceeptor poly-

JP 2004-511254 A 2004.4.15
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mucleotides of other speciss can therefore be identified by hybridizing a putative
hemologous dendtitic coll imtunereceptor polynucleotide with a polynucleotide
having a nucleatide sequence of SEQ TD NOS: | and 14 ot the complement thereof
to fonm a test hybrid. I'he melting temperature of the test hybrd is cempared with
the melting temperatore of a hybild comprising polynucleotides having perfectly
vomplementary nucleotide sequences, and the number or percent of basepair

mismatches within the test hybuid is caloutated.

Nugleotide sequences which hybridize to dendritic oull immunoreceptor polynucleo-
tides or their complemcnts following slringent hybridization and/ar wash conditions
also are dendritic cell immunorecepior polynucleotides.  Stdngent wash conditions
ars well known and wndersteod in the art and are disclosed, for exampls, in
Sembrook ef al., MOLECULAR CLONING: A TABORATORY MANUAL, 2d ed., 1985, ab
pages 9.50-9.51.

Typically, for slringenl hybridization eonditions a combination of temperature and
salt concentration should be chosen thal is approximately 12-20°C below the
caleulated T, of the hybrid under study. "Lhe L. of a hybnd between a dendritic cell
immunoreceptor polynucicotide having a nuclestide sequense shawn in SEQ D
WNOS: 1 and 14 or the complement thereol and 4 pelynucleotide sequence which is at
least gbout 50, preferably about 75, 90, 96, or 98% identical te ene of those
nucleotide sequences can he calculated, for example, using the cquation of Bofton

and McCarthy, Proc. Newl dvad, Sci. ULS.A, 48,1390 (1562):

T = 8L5C - 16.60logo[Na' T + 041(%G - C) - 0.63(%formamide) - GOO/1),
where / = the langtit of the hybrid in basepairs.

Stringent wash conditions include, for example, 4X SSC at 65°C, ar 50% formamide,
4X 8SC 4l 42°C; ar 03X 88, 0.1% SDS at 65°C. Llighly stringent wash condilions
include, tor example, .2X 88C at 65°C.

JP 2004-511254 A 2004.4.15
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Prepmraiion of Polvenclesiides

A dendsilic eell irununoreseplor polymuclevtide cun be isolated frec of other cellular
components such as membrane companents, proteins, and Lpids. Polynucleotides
can be made by o cell and isolafed using standard nuclcic acid purification
techniques, or synthesized using an amplification techmiqus, such as the polymerase
chain reaction (PCR), or by using an aulomatic synthesizer, Methods for isolating
polynuclectides are routine and are known in the art.  Any such technique for
obtaining a polynuclectide can be used to oblain isolstod dendritio cell immuno-
receplor pobyvmucleotides. For example, restriclion receptors and probes can be used
to isolate polyancleotids fragments which comprises dendritie vell immunotceeptor
nuctentids seyuences. Isolaied polynucleotides are in preparations which are free or
at least 70, BD, ot 90% free of other molecules.

Human dendritic cetl immunorecaptor ¢IINA molecules can be made with standard
molecular biology techniques, using dendritic cell immunorceeptor mRNA as 2
template. Human dendritic cell immunoreceptor cDNA molecules can thereafter be
replisated using moleculur biology (echniques known in the art and disclosed in
marmals sueh as Sambrook ef af. (1989). An amplification technique, such as PCR,
can be used to obtain additional copies of polynuclectides of the invention, vsing

either human genomic INA or eDNA as a template.

Alternatively, synthelic chemistry techniques can be used fo synthesizes dendritic
celt immunoreceptor polynuclectides. The degencracy of the genelic code allows
alternate aucleotids seyuenoes Lo be synthesized which will encode a dendritic cell
immunoreceptor polypepiide having, for example, an amine acid sequencs shown in

SEQ ID NOS: 2 and L5 or a biclogieally active vanant thereof.

JP 2004-511254 A 2004.4.15
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Exlending {olveuclestides

The partial sequence disclosed herein can be used to identify the correspanding full
lengih gene from which it was derived. The partial sequences can be nick-lranslated
or end-labeled with 2P using polynusleolide kinase using labeling methods known to
those with skill in the art (BASIC METHODS 1y MOLECGULAR RI0LOGY, Davis er al.,
¢ds., Blsevier Press, N.Y, 1986). A lambda library prepared from human tissue can
be directly screcned with the labeled sequences of interest or the library oan be
converied en masse to pBluescript (Stratagene Cloning Systems, La Jolla, Calif.
92037) to facilifate bactorial colony screening (see Sambrook e/ gf., MOLECULAR
CLoNING: A LABORATORY MANUAL, Cold Spring Hurbor Laboratory Press (1989,
pg. 1.20}.

Both methods are well known in the arh. Driefly, filters with bacterial colonies
containing the library in pBluescript or bacterial lawos containing lambda plagues are
denatured, and lhe DINA is fixed to the filters. The filters are hybridized with the
fubeled probe using ybridization conditions deseribed by Davis ef al,, 1986, The
partial sequences, cloned into lambda or pBlussoript, can be nsed as pasitive controls
to ussess background hinding and to adjust the hLybridisution and washing
stringencies necessary for acourafe clone identifieation. The resulting autoradio-
gramsg are cumpared 10 duplicate plates of selonies or plagues; each cxposed spot
corresponds ta a positive colony o plaque. The colonies or plaques are selected,
expanded and the DNA is isolated from the colonies for further anzlvsis and

sequencing.

Fosilive cDNA elanes are analyzed o determine the amouni of additional sequence
they contain using PCR wilh ong pritmer from the partial sequence and the other
primer from the veoclor. Clomes with a larger veetor-insert PCR, product than the
original partial sequence ure analyzed by restriction digestion and INA sequencing,
to determine whether they contain an fnsert of the same size or similur as the mRNA

size detemmined from Nortbem blot Analysis,

JP 2004-511254 A 2004.4.15
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Onge ong or mere overlapping cDMA clones are identified, the complete sequence af
the clones can be determined |, [or exumple after sxonuclease [ digestion
(McCombie e al, Methads 3, 33-40, 1991). A series of deletion clones ars
generated, cach of which ls sequenced. The resulting overlapping sequences are
assembled into a single contigunons sequence of high redundansy (usnally three to
[ive overlapping sequences al sach nucleclide position), resulting in a highly accurate

final sequence.

Various PCR-bascd methods can be used fo exiend the nucleic acid sequences
disclosad berein o defecl upstrean sequences such as promolers and regulatory
claments.  For example, resiriction-sife PCR uses universal primess to relrieve
unknown sequence adjacent to a known lovus (Sarkar, PCR Methods dpplic. 2, 318-
322, 1993}, Gonemic DNA 1s first amplified it the presence of & primer to a linker
sequence and a primer specific to the known region. The amplified sequences are
then subjested o o seeend round of PCR with the same linker primer and another
specific primer internal to the first one.  Prodocts of each round of PCR are
transeribed with an appropriale RNA polymerase and sequenced using reverse

transeriptase.

Inverse POR also can be used to amplity or extend sequences using divergent primers
based on a known region (Triglia ef o/, Nocleie dcids Res. 16, 8186, 1988). Primers
can be designed using commercially available software, such as OLIGQ 4.06 Primer
Analysis sofiware (National Bloscignes [ow., Plymouth, Minn), io be 22-30
nucleolides in length, lo have 2 GC content of 50% or more, and fo anneal to the
target sequence at temperatures aboul 68-72°C. The method uses several restrietion
receplors Lo generate a suitsble fragment in the known region of a gene.  The

fragment is thea ¢iroularized by intranmlconlar Ggation and used us a PCR template.

Another method which can be used is capture PCR, which involves PCR

amplification of DNA fragments adjacenl lo a known sequenos 1n human and yeast

JP 2004-511254 A 2004.4.15
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artificial chromosome DNA (Lagerstrom et af.,, PCR Methods Applic. 1, \11-119,
1991). In this method, mullipls restriction receplor digostions and ligations also can
be uscd to place an engineered double-stranded sequence into un unknown fragment

of the DINA molecule before performing PCR.

Another method which oun be used o retrieve unknown sequenaes is that of Parker
el ol Nucleie Acids Res. 19, 3055-3060, 1991). Additiomally, PCR, nested primers,
and PROMOTERFINDER librarics (CLONTECH, Palo Alto, Calif) can be used to
walk genomic DNA (CLONTECH, Palo Alto, Calif}. This process avoids the need

to sareen librartey and i vseful in finding infrowsexon junctions,

When screening for full-length cDNAs, it is preferable lo use libraries that have been
sige-selected io inchude larger cDNAs. Randomly-prited libraries are preferable, in
that they will contain move sequences which contain the 5 regions of genes. Use ofa
rapdomly primed Hbrary may be especially preferable for situations in which an oligo
d(T) library does not yield a fill-length cDNA, Genowic libraties can be usefal for

extension of sequence into 3’ non-transcribed repulatory regions.

Commervially availuble sapillary olectrophorosis systems can be used to analyze the
size or confirm the nbcleotide sequence of POR or sequencing products.  For
example, capillary sequencing can cmuoloy flowable polymers for electrophoretic
separation, four different fluorescent dyes {one for each nuclestide) which are lascr
activated, and defestion of the emitted wavelengths by a charge coupled device
camera. Qulpul/light intensily can be converted to olectrical signal using appropriate
software {e.g. GEMOTYPER and Sequsnce NAVIGATOR, Perkin Elmer), and the
entire process from loading of samples to cowputer analysis and eleclronic dala
display can he computar contralled. Capillary slectrophoresis is especially preferable
for the scquencing of small pieces of DNA which might be presest in limiled

amounis in a particular sample.

JP 2004-511254 A 2004.4.15
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Ublaining Potvpeplides

Hurnan denditic oell immunoreoeptor polypoptides can be obtained, for example, by
purification (rom human oslls, by sxpression of dendrfic ecell immunorsceptor

polynecleotides, or by dircet chomical synthesis,

LProtein Purification

Human dendritic cell immunoreceptar polypeptides ¢an be purified from any cell
which cxpresses the reoeptor, including host eells which have becn transfocted with
dendritic cell tmmunoreceptor expressien copstruots. A purified dendritic cell
fmmunareesptar polypeptide 18 separated from other compounds which normally
assooiate with the dendritic cell immunarecepior polypeptide in the cell, such as
certain proleins, varbohydrzles, or Lipids, using methods well-known mn e wrt. Such
methads nelude, but are not limited io, size exclusion chromategraphy, ammaonium
sullaiv [ractionaiion, n exchange chromatography, affnity chromategraphy, and
preparative gel clecfrophoresis. A preparation of parified dendritic cell fmmurio-
receptor polypeplides is ab lsast 80% pure; preforably, the preparations ars 90%,
85%, or $9% pure. Purity of the preparations can be assessed by any mcans known

in the art, such as SDS-polyacryiamides gl electrophoresis.

Exprassion of Polymicleotides

To expross a dendritic et} immunoreceptor polynuclentide, the polynucleotide can
be inserted into an expression vector which contains the necessary elements for the
transeription and translation of the inserted coding sequence. Methads which are
well known 1o those skilled in the arl can be used o conslruel expression veclors
containing sequences encoding dendeitic cell immunaveceptor palypeptides and
appropriate transcriptional and {ranslational conlrol elements. These methods
include in vitro recombinant DNA technigues, synthebio techniques, and in vivo

genetic recombinalion. Sush techniques are deseribed, for cxample, i Sumbrook ef
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e, {1989) and in Auwsubel ¢/ of, CURRENT PROTOCOLS IN MOLEQULAR BIOLOGY,
John Wiley & Sons, New York, M.Y., 1589

A variety of expression vectorrhost systems can be utitized to sontain and express
sequences encoding a dendritic cell immunorceeptor polypeplide. 'These include, but
are not limited to, microorganisms, such as bacteria trangformed with recomghinant
bacteriophage, plasmid, or cosmid DNA expression veolors; yeast transformed wilh
yeast expression vectors, insect cell systems infected with virns expression vectors
{e.g. baoulovirus), plant cell systems translormed with virug exprossion veolors {e.g,
cawliflower mosaic virus, CalMV, tobaces mosaic virus, TMVY or with bacterial

expression veotors {e.g., Ti or pBR322 plasmids), or animal cell syslems,

The control elements ar regulalory sequences are those non-translated regions of the
vecior -- enhancers, promoters, 5 and 3 uniranslated regions — which interact with
hest cellular proteins to sarry oul iranseripiion and lransfation. Such elements can
vary in their strength and specificity. Depending on the vector system and host
vtilized, any number of seitable trangoription and translation elemenls, including
constitutive and indusible promoters, can be used. For example, when cloning is
bacterial systems, indacible promoters such as the hybud lacZ promoter of the
BLUESCRIPT phuagemid (Siralugene, Lajolla, Califl) or pSPORT] plasmid (Life
Technologies) and the like can be used. The baculovirus polyhedrin prometer can be
used in insect cells. Promoters or enbancers derived from the genomes of plant celis
{e.g., beat shock, RUBEISCQ, and storage protein genes) or from plant viruses (e.g:,
vicel profuoters or leader sequenues) can be cloned inlo the vector, [n mammalian
cell systoms, promoters from mammalian penes or from mammalian vimuses are
preferable. If it is necessary lu generale s oali Jine ihat contains multiple copies of &
nucleotide sequence encoding a dendritic cell immmoreceptor palypeptide, vestors

based on SV40 or BBY cun be used wiik an appropriate seloctable marker,
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Racterin! and Yeast Expresston Sysienss

In bacleriul systems, & number of expression vectors can be selected depending upon
the use intended for the deadritic cell immuncreceptar polypeptide.  For example,
when @ large quantity of a dendritic cell Immunereceptor polypeptide is needed for
the inductian of antibodies, vestors which direst high level exprassion of fusion
proteios that are readily purified can be used. Such vecters include, but are not
limited to, multifunctional /A coff cloning and expression vesfors such as
BLUESCRIPT (Stratagene). In a BLUEBSCRIPT veoior, 2 scquence encoding the
dendritic cell timmunoreceptor polypeptide can be ligated into the veclor in ftwme
with yequences for the amino-terminal Met and the subscquent 7 residues of p-
galactosidase so that a hybrid protefn is produced. pIN vestors (Van Heske &
Schuster, J Biol, Chem. 264, 5503-5309, 1989)- or pGEX vectors (Promega,
Madison, Wis.) also can be used fo express foreign polypeptides as fusion protelns
with glutathione S-transfevase (GST). In general, such fusion proleins are soluble
and can easily be putitied from lysed cells by adsorplion to glutalhionc-agarose
beads followed by elution in the presence of free glutathione. Proteing made in such
syslems van be designed (o inchude heparin, thrombin, or factor Xa proteass cleavage
sites so that the cloned polypeptide of interest can be released from the GST moiety

at will,

In the youst Suceharomyces cerevisiae, » number of vectors containing constitutive
or inducible promaters such as ipha factor, alcohol oxidase, and PGH can be used.
For reviews, ses Ausubel ef al. (1989) and Grant et af., Methods Bnzymol. 153, 516-
544, 1987.

Ll and Insect Dxpression Systems

LF plant expression vectors are used, the expression of sequences encoding dendritic

cell Immunareceptor polypephides can be driven by any of a munber of prometers.

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

30

a7

WO 02/32958 PCT/EPO1/11812

L35

For example, viral promoters such as the 358 and 198 promoters of CaMV can be
used alone or i combination with the omega joader soquence from TMV
(Takamatsi, EMBQ./. 6, 307311, 1987} Alternatively, plant promaters such as the
small subunit of RUBISCO or Leal shock promoters can be used (Coruzzi ef al.,
EMBG . 3, 1671-1680, 1984; Broglie ef of., Svicnre 224, 838-843, 1984; Winlur e/
al., Resulls Frobl. Cedt Differ. §7, 85-105, 1991). These constructs can he introduced
infa plant cells by direct DNA, transformation or by patbogen-mediated ransfection,
Such techniguss atc deseribed in a mumber of generally available reviews (e g,
Hobbs or Murray, in MCGRAW FILL YEARBOOK OF SCIENGE AND TECHNOLOGY,
McGraw Hill, New York, N.Y., pp. 181-196, 1992).

A insect system alse can be used to txpress a dendritic cell immunerecepior noly-
pephide.  For example, in one such system Awtographa californica nuslear poly-
hedrosis virus [AcNPV) is uscd as a vector to express foreign penes in Spodoplera
frugiperda cells o in Trichoplusia larvae,  Sequenves cncoding dendritic cell
immunorceeptor polypeplides can be cloned into a non-essential region of the virus,
such as the polybedrin gens, and placed under sonlrol of the polyhedrin promoter.
Buccessful insertion of dendrific cell mronnoreceptor polypeptides will rendar the
polyhedrin gane inactive and produce recombivnant virus lacking voat proicin. The
recombinant viruses can then be used to infost S frugiperda cells or Trichaplusia
larvae in which dendritic cell immunoreceptor polypeptides can be expressed

(Engelhard of al., Proc. Not, Acad Scl. $1, 3224-3227, 1994).

Memmalion Expression Sysiems

A nuaber of viral-based expression systoms can be used to owpress dendritic cell
immunoreceptor polypeplides in mammalian host cells. For example, if un adeno-
virus is used as an expression vector, sequencss encoding dendritic cell immuno-
receplor polypeptides can be ligated into an adenovitus transeription/translation
complex comprising lhe lale promoter and tripartite leader sequence. Insertion in a

non-essential E1 or E3 region of the viral genome can be used 1o obtain a viuble virus
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which is capable of sxpressing a dendritic cell immunarecepter polypeptide in
infected host vells {(Logun & Sheuk, Proe. Nail dead Sci 81, 3655-3659, 14843, If
desired, transcription enhancers, such as the Rous sarcoma virus (RSV) enhances, can

be used to increase expression in mammalian host cells.

Humun arfifivial chromosomes (HACs) alse can be used to deliver larger fragments
of DINA than ean be contained and expressed jn a plasmid. HACs of 6M to LOM are
constmeted and delivered Lo vells via convenlional delivery metheds (e.g., liposomes,

olycationic aming polymers, or vesicles).
y

Spesific injtiation signals also can be used to achisve more efficient translation of
sequences encoding dendritic cell Immuncreceptor polypeptides.  Sush signals
mclude the AT(} initiation codon and adjacent sequences. In cases where sequences
encoding a dendritic cell immunoreveptor polypeptide, ils initiation codom, and
upsiream sequences are inserted into the appropriate expression veetor, no additional
transcriptional or transtational conirol signals may be needed. Howover, in cases
where only coding sequence, or a fragment thereof, is inserted, exagenous
translational control signals (inclnding the ATG initiation codon) should be provided,
The inifation coden should be in the correct reading frame to cnsure transiation of
the entire insert. Bxogenous translational elements and initintion codons can be of
various origins, both nuluryl and synthetic, ‘The efficiency of exprossion can be
enhanced by the inclusion of enhancers which arc appropriate for the partioular cell
system which s used (see Schurl el ol Reswits Probi Cell Differ. 20, 125-162,
1994).

tast Cells

A host cell strain can be chosen for its ability te modulate the expression of the
inserted sequences or b process the expressed dendritic cell tmmuncreceptor
polypeptide in the desired fashion. Such modifications of the polypeptide inslude,

but are not limited to, acetylation, carboxylation, glycosylation, phosphorylalion,
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lipidation, wnd acylation. Post-translational processing which cleaves a "prepro”
form of the polypeptide also can be used to faeilitale somest ingertion, folding and/or
function,  Different host cells which have specific cellular machinery and charas-
teristic mechanisms for post-translational activilies (eg, GHO, Hela, MDCK,
HEEKZ293, and WI3¥), arc available from the Amerfcan Type Culture Collestion
(ATCC; 10801 Universily Bowlevard, Manassas, VA 20110-2209) and can be chasen

Lo ensure the coneet modification and processing of the forsign protein.

Stable expression ls prefomed for long~lerm, high-yield praduction of recambinast
proteins. For example, cell lines which stably express dendrific uell irnmunoreceptor
potypeptides can bu {ranslormed using cxpression vestors which can covfain viral
origins of replication and/or endogenous exprassion elemerds und a sclectable marker
gene an the same vr un a separale veotot. Pollowing the infroduction of the vector,
cclls can be allowed to grow for 1-2 days in an enriched inedium before they are
switched to a seleclive medinm. The purposs of the selectable marker is to confer
resistance o selection, and its presence allows growth and recovery of cells which
successfully express the introduced dendoilo eell immunarcceptor  sequences.
Resistant olones of stably transformed eells can be proliferated using tissue sullure
technigues appropriate to the cell iype. See, for example, ANIMAL CELL CULIURE,
R.1L Freshney, ed., 1986.

Any nember of selection syslems oan be used o resover transtormed cell lines.

These ivolude, but are not limited to, the herpes simplex vitns thymidine kinase
(Wigler et al., Cell 1), 223-32, 1977) and adenine phosphoribosy Hrans forasy (Lowy
ef al., Cell 22, §17-23, 1980) genes which can be employed in ik ar aprr cells,
respectively,  Alse, anfimetabolite, antjbiotic, or herbigide resistance can be used as
the basis for selection. For example, el confers resistance to methofrexate (Wigler
et al., Proc. Nall. dvad. Sw 77, 3567-70, 1980), st confers resistance to the
aminoglyoosides, neomyein and G-418 (Colbere-Garapin af el., J. Mol Biol. 130, 1-

14, 1981}, and als and pat vonfer resistance to chlorsulfyron and phosphinotricin
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acebyltransferase, respectively (Murray, 1992, suprd). Additional selectable genes
have been deseribed. For example, irp¥ ultows celis to utilize indole in place of
tryptophan, or AisD, which allews cells to utilize histinol in place of histidine
{Hartman & Mulligan, Prac. Natl dcad. Sci 83, 8047-51, 1988). Visible markers
such as unthovyanins, f-glucuropidase and ity substraic GUS, and [uciferase und its
substrate luciferin, can be used fo identify transformants and to quantify the amount
of transiont or stable protein wxpression atteibotable to o spesifio vootor systom
(Rhodes ef al., Methods Mol Biol. 55,121-131, 1995).

Dealecting Fxpression

Although the presence of marker gene expression suggests that the dendritic cell
immunoreseplor polysuslestide is also present, its presence und expression may need
to be confirmed. Tor example, 1T a sequence encoding a dendritic cell immuno-
receptor polypeplide is inserfed within 2 marker gene sequence, trunsfomed gells
containing sequences whish encode a dendritic cell immunoreaeptor polypeptide can
be identified by the absence of marker gene function.  Allemalively, a marker gene
can be placed in tandem with a sequence cnooding 2 dendritic oell immunoreceptor
polypentide under the control of a single promoter. Bxpression of the marker gene in
response to induction or selection usually indicatcs expression of the dendritic cclf

immunoreceptor polynuclectide.

Alternatively, host cells whish contain a dendritic cel] immunorecepter polynucleo-
tide and which express a dendritic cell imrmunoreceptor polypeplide cun be rdentified
by a variety of procedures known to those of skill in the art. These procedures
include, but are not limited {0, DNA-DNA or DNA-RNA hybridizations and protein
bioassay or immunoassay iechniques which inchude membrane, solution, or chip-
based technologies for the detection and/or quantification of aucleic asid or prytein.
For sxample, ihe presence of a polynueleotide sequence encoding a dendritic cell
immunorcceptor polypeptide can be detected by DNA-DNA or DNA-RNA

hybrdization or amplifivaiion using probes or fragments or fragments ol poly-
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nugleotides encoding a dendritic cell immunoreceptor polypeptide. Nucleic avid
amplifieation-bused assays involve the use of oligonucleotides selected from se-
quences encoding a dendritic cell immumoreseptor polypeplids 1o delect trans-

formants whivh conluin a dendritic cell immunoreceptor pofynucieatide,

A variety ol prolecols for deteciing and measuring the expression of a dendritio cell
immunoreceptor polypeptide, using efther polyclonal or monoclonal untibodies
specific for the polypeptide, are known in the art. Bxamples include receptor-linked
immunosorbent assay {ELISA), radioimmunoassay (RTA), and Fuorescence uclivaled,
cell sorting (FACS). A two-site, monoclonal-baged bumunoassay using monaclonal
anlibodics reaclive to two non-inierfering epitopes on a dendritic vell immuno-
receptor palypeptide oan be used, or a compelitive binding assay can be employed.
These and ether assays arc desoribed in Hampton ef &, SEROLOGICAL METHODS; A
LABORATORY MANUAL, APS Press, St Paul, Minn., 1998) and Maddox et al., J. Exp.
Med 158,1211-1216, 1983).

A wide varicty of labols and conjugation techniques are known by those skilled in the
art and can be vsed in various nuclelc acid and amnino acid assays. Means for
producing labcled hybridization or PCR probes for detecling sequences related to
polynucieotides encoding dendritic cell immunoreceptor polypeptides include
aligolubeling, nick lronslation, end-labefing, or PCR amplification vsing a Jabeled
nucleotide.  Alternatively, sequences encoding a dendritic cell immunereceptor
polypeptide can be oloned into a veolor for the production of an mRMA prohe. Such
vegtors are known in the art, are commercially available, and can be used to
synthesize RINA probes in vitro by addilion of labeled nucleolides and an appropriate
RNA polymerase suoh &5 T7, T3, or §PG. These procedures san be vonduuied using
a vartety of commercially available Xils (Amersham Pharmucia Biotech, Promega,
and US Biochemival). Suitable reporter molecules ar labels which can be used for
case of detection include mdionuclides, reccplors, and fluorescent, chemilu-
minestent, or chromogenic ugents, &s well as substrales, cofactors, inhibitors, magne-

tic particles, and the hike.
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Bxpression and Pucificalion of Polypeplides

Host sells transformed with nucleotide sequences sncoding 2 dendritie cell immuno~
recepior polypeptids can be cultured under conditions suitabls for the expression and
recovery ol the prolein rom gell oullure, Lhe polypeplide produced by a transformed
coll can be seereted or contained intracellularly depending on the sequence andfor the
vector used.  As will be understood by those of skill in the art, expression vectors
sontaining potynueleotides which encede dendritic cell immunoreceptor poly-
peptides can be designed to contaln signal sequenves which direct secretion of
soluble dendritic cell immunoreceptor polypeplides through a prokaryotic or
eukaryotic cel]l membrane or which direct ths membrane insertion of membrane-

beund dendritic cell immunoreceptor polypeptide.

Ay disoussed above, other censlructions can be used to join 4 sequence encoding a
dendritic cell immunoreceptor polypeplide to a nuclestide sequence encoding a
polypeplide domain which will facililale purification of soluble proteins. Such
purification facilitating domains include, but are not limiled fo, mefal chelafing
peptides such as histidine-tryptoplan modules that allow purifivalion on imunehitised
metals, profein A domains that allow puritication on immobilized immunoglobulin,
and the domaln utilized in the FLAGE extension/affinily punificalion system
(Immunex Corp., Seattle, Wash.). [nclusion of sleavable linker sequences such as
those specific for Factor Xa or enterokinase (Iuvilrogen, San Diego, CA) between Lhe
purification domain znd the dendritic cell immunoreceptor polypeptide also can be
used to facilitate purification. One such expression vestor provides for sxpression of
a fusion protein vonlsining 2 dendnilic coll immunoreceptor polypeplise and 6
hustidine restdues preceding a thioredoxin or an enterokinase cleavage site.  The
histidine residues facilitale purification by IMAC (immobilized metal lon atfinity
chramutography, as deseribed in Porath of al, Prot Bap, Purdfl 3, 263-281, 1992),

while the enterokinase cleavage sile provides a means for purifying the dendritic cefl
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wmmunareceptor polypeptide from the tusion protein.  Vectors which contain tusion

proteins are disclosed in Kroll et af., DNA Cell Biol. 12, 441-453, 1993,

Chemical Synihesis

Sequences encoding a dendritie cell immunoreceptor potypeptide can be symthesized,
in whole or in part, wsing chemical methods well known in the act (ses Caruthers of
al., Wucl. Acids Res. Symp. Ser. 215-223, 1980; Horn et al. Nucl Acids Res. Symp.
Ser. 225-232, 1980).  Altemalively, a dendritic sell immunorecepior polypeptids
itself can be produced using chemical methods to synthesize its amino acid sequence,
such as by divect peptide synthesis using solid-phase techniques (Merrificld, S dm,
Chem. Soc. 85, 2149-2154, 1963, Roberpe & af., Science 269, 202-204, 1995).
Prolein synibesis can be perlormed using meaual lechnigues or by aulomalion.
Autontated synthesis can be achisved, for sxample, nsing Applied Biosystems 4314
Peplide Synthesizer (Perkin Elner),  Oplionally, fragmenls of denddlic oell
immunoreceptor polypeptides can be separately synthesized and combined using

chizmical methods 1o produce a full-length molscule.

The newly synthesized peplide can be substantially purified by preparative bigh
performance liquid chromafography (2 g, Creighton, PROTEINS:  STRUCTURES AND
MOLECULAR PRINCIFLES, WH Freeman and Co, New York, N.Y., 1983} The
composition of a synthetic dendriic csll immunorcceptor polypeptide can be
confirmed by amino acid analysis or sequencing {(e.g.. the BEdman degradation
procedure; see Creighton, supra). Additionally, any partion of the amine asid
sefjuence of the dendritic sell immunoreceptor polypeplide can be altered Juring
direct synthesis andfer combined using chemical metheds with sequences fram other

proteins to produce a variant polypeplide or a fusion protein,
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Productipn of Altered Polypeplides

As will be understood by those of skili in the art, it may be advantagesus to produce
dendritic gell Immunomeeplot polypeplide-cnuoding  nucleotide scquences poss
sessing non-naturally eecuming codens.  For example, eodops preferred by 2
particular prokaryolic or sukaryolic host can be selected lo increase lhe rate of
profein expression or o produce an RNA transeript having desirable properties, such
as a half-life which is longer than thal of a (ranscript generaled from the paturally

0CCUITING SEqUEnCeE.

The nueleoide sequences disclosed herein can be engineered psing methods
generally known in the art to alter dendritic call impnmnoressptor pobvpeptide-
encoditg sequences for 8 variety of reasons, including but not limiled to, altcrations
which modify the cloning, processing, and/or expression of the polypeptide or
mENA producl. DNA shuffling by tandom fragmentation und PCR reassembly of
gene tragments and synthetic oligonucleatides can be used to engineer the nucleotide
sequences.  For example, sile-directed mutagenesis oan be used {0 Insert new
restriction sites, alter glycosyiation patterns, change codon preference, produce splice

variants, infroduce nutations, and so forth.

Antibodies

Any bype af antibody known in the art can be.generated to hind specifically to an
epitope ol a dendritis oell immunercecplor polypeptide. “Antibody” as used herein
includes infact immunoglobulin molesules, as well as fragments thereof, such as Fab,
F(abs, and Fv, which are cupable of binding an epiteps of a dendritic cell
immunorsceptor polypeptide. Typically, at least 6, 8, 10, or 12 contiguovs amino
acids are reyuired to form an epilope. However, epitopes which involve non-

contiguens aming acids may require more, ¢.g, ab Jeast 15, 25, ot 50 ammo acids.
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An antibody whiclh spevifioully binds to an cpitope of a dendritic cefl immuno-
receptor polypeptide can be used therapeutically, as well us in immunochemical
assays, such as Wostem blots, ELISAs, radicimmunoassays, immunahistochemical
assays, immunaprecipitations, or other immunochermival assays known in the art.
Various lmmunoussuys can be used to identify antibodies having the desired
speaficity. Numerous protocols for competitive binding or immunoradiomgiric
assays are well known in the arf.  Such immunoassays typically invelve the
measurement ef complex formation between an Immunogen and wn antibody which

specifically binds to the immunogen.

Typically, an antibody which speoifically binds to a dendritic cell immunereceptor
polypeplide provides a detection signal at least 5~ 10-, or 20-fold higher than 2
detection signal provided with ather proteins when used in an immunoshemical
assuy.  Preforably, antibodies which specifically bind to dendeitic cell immuno-
reeeplor polypeptides do not detect other proteins in immunoshemical assays and can

imnmnoprecipitabs @ dendritic cell immunoreceptor polypeptide from sohution.

Human dendritio cell immunoreceptor polypeptides can be vsed to immunize a
mammal, such as a mouse, rat, rabbit, guinea pig. monkey, ar hwman, o produce
polyclonal antibodizs. If desired, o dendritic celt immunoreceptor polypeptide can be
conjugated to a carrier protein, such as hovine serum albueain, thyroglobulin, and
keyhole limpet hewocyanin, Depending on {he host speoies, various adjuvants can
be used to lucrcase the immunological response. Such adjuvants include, bul are not
limited to, Freund’s adjuvant, mineral gels (e.g., aluminum hydroxide). and surface
active substances (e.g lysolecithin, plurenic polyols, polyanions, peptides, vil
emulsions, keyhole Himpel hemueyanin, ad dinilrophenol).  Among adjnvants used
in hwnans, BCG {bacili Catmette-Guerin) and Corprebacierivm parvium  ate

espocially useful.

Monoclonal antibedies whish specifically biod 1o o dendritic cell immunorecepior

polypeptide can be prapared using any tochnique which provides for the prodution
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ol anlibody maolecules by contmuous cell lines in culturs. These techniques include,
but are not limited io, the hybridoma technique, the human B-cell hybridoma
technique, and the EBV-hybridoma technique (Kohler et al., Nature 256, 495497,

1985; Kozbor ef al., J lmmunvl. Methods 81, 31-42, 1983; Cole et al., Proc. Nail.
Acad. Scl. 80, 2026-20834, 1983; Cole el al., Mot Cell Biol. 62, 109-120, 1984),

In addition, techniques develaped for the production of “chitmeric antibodics,” the
splicing of meouse antibody genes o buman antibedy genes to obtain a molecule with
approprite antigen specificity and hiological activity, ean be used (Morrison ¢ af.,
Proe. Nail. Aead. Sei 81, 6851-6835, 1984; Nouberger et al., Nature 312, 604-608,
1984; Takeda ot al., Nature 314, 452-454, 1985). Mouoclonal und other antibodics
also can be “humanized” to prevent a patient from mounting an framnne response
against the antibody whea it is used themspeulically. Such anlibodics may be
sufficiently similar in sequence to human antibodiesto be used directly in therapy ov
may require alferation of a few key residuss. Sequence JifTerenues between rodent
antibodies and hwman sequences cun bo minimized by replacing residues which
differ from those in the human sequencas by site directed mutagenesis of individual
residues or by grating of entixe complementarily determining regions. Alternatively,
humanized antibodics can be produced using recombinant metheds, as desoribed i
GB21R8638B.  Antibodies which specifisally bind to a dendritic cell immuno-
receplor polypeptide can contain antigen binding sites which are either partinlly or

fully humanized, as disclosed in U.S. 5,565,232,

Alternatively, techniques described for the produstion of single chain aniibodies can
be adapted using methods known in the art to produce single chain antibodies which
specifically bind to dendritic coll immunereceptor pofypeptides.  Anlibodies wilh
velated specifioity, but ul distinet idiofypic composition, can be penerated by chain
shuffling from randem combimatoria) smmunogiobin libraries (Bucton, Proc, Nl

doad, Sci, 88, 11120-23, 1991),
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Single-chain antibodies algo can be constructed using a DNA amplification method,
such ns PCR, using hybridomwa cUNA #s o templale {Thidon et af., 1996, Fur.
Canger Prev. 5, 507-11). Single-chain antibodies can be mono- or bispecifie, und
cun be bivalent or tetravalent. Construction of fetravalent, bispecific singlechain
antibodies is tanght, for example, in Colowa & Morrison, 1997, Nuwl. Bictechnol 15,
159-63.  Construction of bivalent, bispecific single-chain antthodies is tanght In
Mallsuder & Vess, 1994, J Biol. Chem. 269, 199-206,

A nucleotide sequencs euceding a single-chain anlibody can be constructed using
manuzl or automated nucieotide synthesis, cloned into aty expression construct using
standard recombinant DNA insthods, and introdused inlo # cell to cxpress the coding
sequence, a3 deseribed below.  Alternatively, single-chain antibodies can be
prodoced directly using, for example, Olamentons phage technology (Verhaar et af.,
1995, Int. J, Cancer 61, 497-501; Nicholls el el., 1993, J fmpnnol Meth, 165, &1-
81).

Antibodies which specifically bind to dendrilic cell immunoreceptar polypeptides
also can be produced by indusing i vivo production in the lymphocyte population or
by screening immunoglobulin lbraries or panels of highly specilic binding reagents
as disclosed in the hilcrature (Qrlandi ef af., Proe Natl 4cad Sei. 86, 38333837,
1989; Winter at al., Nature 349, 2563-299 1991).

Other types of antibodies ean be constructed and used herapeutically in melhods of
the invenlion. For example, chimerio antibodics can be constructed as disclosed in
WO 93403151, Binding proteins wlhich are derived fum inunuooglobuling and
which are mullivalent and multispecific, such as the “diabodics™ described in WO

94/13804, also can be prepared.

Antibaedies according to the invention can be purified by methods well knows in the

art. For examyple, anfibodies can be affinily purified by passage over & column to
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which a dendritic csll immuuorecepior polypeplide is bound. 'I'he bound antibodies

cay then be cluted from the column using a buffer with a high salt concentration.

Andisensg Oligoaucleofides

Antisense oligonuclsotides are nucleotide sequences which are complemenlury v 4
specific DINA or RNA sequence. Onse introduced into a cell, the complementary
nuclootides combine with nafural sequences produced by the cell to form complexes
and hlock sither transeription or translation. Preferably, an antisense aligotmucleotide
is at least 11 nucleotides in length, bui can e at least 12, 13, 20, 25, 30, 35, 40, 45,
or 50 or more nucleotides long, Longer sequences alse can be used.  Anfisense
oligonucleolide moiecules can be provided in a DNA construct and introduced iato o
cell as described above to desrense the level of dendritic ocll imnunoreceplar gene

products in the cell.

Antisense oligonucleotides ean be deoxytibonueleotides, ribonucleotides, or a combi-
nation of both. Oligonucleatides can be synthesized manually or by an automated
synthesizer, by covalently linking the 5" end of one nucicotide with the 3' end of
another nucleotide with  non-phosphodiester  intarnucleotide  linkages  such
alkylphosphonates, phosphorothioales, phosphorodithiosics, alkyiphosphonothioates,
atkylphosphonates, phosphoramidates, phosphate esters, carbamates, acetamidate,
carboxymethyl esters, carbonates, and phosphate lriesters.  See Brown, Meth. Mol
Biol 20, 1-8, 1994; Sonveanx, Meih Mol Dinl. 26, 1-72, 1994, Uhlinann ¢ of.,
Chem. Rev. 20, 343-583, 199(.

Modifications of dendritic cell immunnoreseptor gane expression can be abtained by
designing anlisense aligonucleotides which will form duplexes (o the contal, 5, or
regulatory regions of the dendritic cel) bnumunorsceptor gene.  Oligonucleotides
derived from the {ranseription initiation siic, e.g., between positions -10 and +10
from [he start site, are preferted. Similarly, inhibition van bo sehieved using “iriplc

helix" base-pairing methodology. Triple helix pairing is useful hocauss it causes
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inhibition of the ability of the double helix o epen sufficiently for the biading of
polymerases, transcription faciors, or chapcrons. ‘Therapeulic advances using triplex
ENA have been described in the literature (e, Gee ef al., in Huber & Carr,
MOLBECULAR AND [MMINOLOGIC APPROAGHES, Futura Publishing Co., Mi. Kisco,
N.Y. 1994). An anlizense oligonuclzolide also san be designed to block Lranslation

of mRNA by preventing the franscript from hinding to ribosomes.

Precise complementarity is not required for successtul complex formation, betwesn
an antisense oligonucleoiide and the svmpleneniary sequencs of o dendritic cell
immuncreceptor polynucleotide.  Antisense oligonucleatides which comprise, for
example, 2, 3, 4, or 5 or more strelches of contiguous nusleotides which are previscly
camplementary to a dendritic cell imsunerseeptor polynuclectide, each separated by
a strefoh of contigaous nucleotides which are not complemeniary to adjacent dendri-
U vell immunoreseptor nuslectides, can provide sufficient targeting specificity for
dendntic call immunorcceptor mRNA,  Preferably, each siretch of camplementury
conliguous nucteotides is at least 4, 3, 6, 7, or § or more nucleqtides in length. Non-
complementary intervening sequences are preferably 1, 2, 3, or 4 muclestides in
length. Qe skilled in the art can easily use the caloululed melting point of an
antisense-sense pair to determine the degree of mismatching which will be tolerated
between & patticular antisense eligomucleclide and a particular dendrilic cell

immunocreceptor polynucleotide sequence.

Anfisense oligomucleotides can be modified without affecting thete ability 1o
hybridize to a dendritic cell immunoreceptor polynucieotide.  These modifications
can b injernal or at one or bolh ends of the anliscose molesule, For example, inter-
nucleaside phosphate linkapes can be modified by adding cholesteryl or diamine
moielies with varying numbers of catbon residucs between the amino groups and
terminal ribose. Modified bases and/ar sugars, such as arabinose instead of ribose, or
a 3", -substituted oligonucleotide in which lhe 3' hydroxyl group or ihe 5' phosphatc
group arc substituled, also can be employed in 2 modified antisense oligonucleotide.

These modified oiigonucleatides can be prepared by methods well known in the art.
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See, e.g., Agrawal er al., Trends Riotechnol 40, 152-158, 1992, Uhlmann & al.,
Chern. Rew 90, 343-584, 1920; Uhlmann ef &l., Tetrakedyon. Leit. 215, 35393542,
1987,

Ribozymes

Ribozymes are RNA molecules with ontalytic activity. See, e.g., Cech, Science 236,
1532-1539; 1987, Cech, Ann. Rev. Blochem. 39, 543-568; 1990, Cech, Curr. Opin
Struct. Biol. 2, 605-60% 1992, Couture & Stincheomb, Trends Genel (2, 510-515,
1596. Ribozymies can be used to inhibit gene function by cleaving an RMA, sequense,
as is known jn the art (2.g., Haselofl ¢/ af,, .S, Palent 5,641,673). Lhe mechanism
of ribozyme action involves sequence-specific hyhridization of the rdbozyme
molecule to complementary larget BINA, followed by endonuclcolytic cleavage.
Examplcs include engineered hammerherd maotif-ribozyme molecules that can
specifically and efficiently catalyse endonucleclyliv cleavage of specific nucieotide

sequences.

The coding sequence of a dendritic cell immunorceeptor polvancleotide can be used
to generate ribnzymes which will specifically bind to mR™A {ransoribed from the
dendritic cell immunorcoeplor polvnucleotids. Methods of designing and construc-
ling ribozymes which can cleave ather RMA molecules in trans in a highly sequence
specific mammer have been developed and deseribed in the art (see Huseloff et al.
Natupe 334, 585-591, 1988). Tar example, the cleavage aotivity of ribozymes oan be
targeted to specific RNAs by engincering a discrele “hybridization™ region into the
tibozyme. The hyhridization region contains a sequence complementary to the target
RINA and thus specifically hybridizes with the targel (see, for example, Gerlach ef
al., EP 321,201},

Specitic ribozyme cleavage sites within a dendritic cell inmunorecepior RNA target
can be identifted by scanning the {arget molecule for ribozyme cleavage sites which

include the following sequences; GUA, GUTL, and GUC. Onee identified, sho
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RNA sequences of belween 15 and 20 ribonucleotides corrssponding to the egion of
the target RNA containing the cleavags site van be evaluated for secondary structural
features which may render the target inoperable. Suitability of candidate dendritiv
cell immunoreceptor RNA targets also cun be svaluated by testing accessibility to
bybridizalion with complementary oligonucleotides using ribomucleass proluotion
assays. Longer complementary sequenves gan be used to increase the affinity of the
hybridizalion sequence for the target. The hybridizing and cleavage regions of lhe
ribozyme can be integrally related such that upen hybridizing to the tarpet RMNA
through the vumplsmentary regions, the catalytic region of the dhozyme can oleuve

the farget.

Ribosymes van be infroduced into cells as part of o DNA construet,  Mechanical
methods, such as inicroinjeotion, lipesvme-mediated transfection, electroporation, or
caleium phosphate precipitation, can be used to introduee & ribozyme-containing
DNA construct into cells in which it is desired (o decrease dendfitic cell immuno-
receplor expression, Altcmatively, if it is desired that the cells stably retain the DNA.
construct, the consirust can be supplied on a plasmid und maintained as a separate
elersent or integrated into the genome of the cells, as is known in the art. A
ribozyme-encoding DNA constrict can include transoriptional regutatory elements,
such s a promoter element, an enhancer or UAS element, and a transcriptional

terminator signal, for controlling transeription of ribozymes in the cells,

As taught in Haseloff et al, V.8, Patent 5,641,673, ribozymes van be engincered so
tha ribozyme expression will goour in response to factors which induce expression
of a target genc. Ribozymes also can be engineered fo provide an additional level of
regulation, so that destruction of (WRNA wueurs only when both a sibozyme and a

target geue are induced in the cells.
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Differentially Expressed Genes

Desoribed hersin weo melhods for the identifination of genes whose products interact
with human dendritic cell immunoreceptor. Such genes may represent genes which
are differontially expressed in disorders including, but not limited to, cancer, asthima,
ohesity, diahetes, ONS disorders, and cardiovascular disorders. Further, such gones
may ropresent genes which wie diffeeentiadly regulated in response to manipulations
relevant to the progression or treatment of such diseases. Additionally, such genes
may have a temporally modulated sxpression, incrsased or decreased at different
stages of tissue or organism development. A differentially expressed gene may also
have its expression modulated undes confral versus experimental conditions. In
adddition, the bhuman dendritic cell immunorcoeptor gene ot genc product may itsslf

be tested for differential expression.

The degres to which exprassion differs in a normal versus 2 diseased state need only
be large enough to be visualized wvia slandard characterization techuiques such as
differential display techniques. Other such standard characterization techniques by
which expression differences may be visualized include but are not limited to,

guantitative RT (reverse transcriptasc), PCR, and Northern analysis.

Idemtification of Differentially Expressed (enes

To ideniify differentizlly expressed penes total RNA or, preferubly, mRWNA is
isnlated from tissues of interest. For example, RNA samples are oblained from
ligsucs of experimental subjects and from corresponding tissues af control subjeocls
Any BENA isolation technique which does net select against the isolation of mRNA
may be utilized for the purifivalion of such RINA samples. Ses, for example, Ausubel
ei al., ed.,, CORRENT PROTOCO! S N MoLsCULAR BioLoay, John Wiley & Sens, Tne.
New York, 1987-1993. Large numbers of iissue sumples may readily be processed
using techniques well known to those of skill in the art, such as, for example, the

single-step RNA, isolation process of Chonwzynski, U.S. Patent 4,843,155,
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Transeripts within the coflected RNA saraples which represent RNA. produced by
differentially expressed genes are identitied by methods well known to those of skill
in the art. They include, for cxample, differential screening (Tedder e af, Proc.
Natl. dcad. Sci. L5 A. 85, 208-12, 1988), subtractive hybridization (Hedrick e/ af.,
Noature 308, 149-33; Lee of al., Proc. Natl. dead Sci. US.A. 88, 2825, 1984), umd,
preferably, differential display (Tiang & Vardes, Science 257, 967-71, 1992; 1.5,
Palenl 5,262,311).

“The differeniial expression information may ilself suggest relevant melhods for the
treatment of disorders invalving the human dendritic cell immunoreceptor.  Fox
example, treatmenl may melude s modulalion of expression of the differentially
expressed genes and/or the gene encoding the human dendiitic cell imminnoreceptor,
The diffurential expression information may indicale whefher the expression or
activity of the differentially expressed gens or gene product or the human dendritic

Gedl Immnoreceptor geng o1 gene product are up-regilided of down-regnlated

Screening Methods

The invention provides assays for soreening lest compounds which bind to or
modulate the activity of a dendritic ocl] Imsmmoreeeptar polypeptide or s dendritio
cell immunoreceptor polynucleotide. A test compound preferably binds to a
dendritic cell itmmunsreceptor polypeptide or pelynucleotide. More preferably, a test
compound decreases or increases dendritic cell immunoreceptor activity by at Jeast
about 10, preferably about 30, more preferubly ubout 75, 90, or 100% relative to the

absence of the test compound.

Lest Compounds

Test compounds can be pharmacologic agents already known in ihe art or can be

sompounds previousfy wiknowp to have any pharmacologicat activity.  The com-
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pounds can be nalwrally ocourring or designed iy the laboratory. They can he
tsolated from microorganisims, animals, or plants, and can be produced rccom-
binantly, or synthesized by chemical methods known in the art.  If desired, lest
vompounds can be obtained using any of the numercus combinalorial library
methods known in the art, including but tot Himited to, biological libraries, spatially
addressabie parallel solid phase or solutinn phase libraries, synthetic fibrary methods
requiring  decanvolution, ihe “ome-besd cuecompound” lbiary method, and
synthetic Iibrary methods usingy affinity chromatography sclection. The biological
library approach is limited io polypeptide libraries, while the other four approaches
are applicable to polypeptide, non-peptide oligomer, or small molesuls libraries of

compounds. See Lam, Anticancer Drug Des. 42, 145, 1997.

Melhads for the synlbesis of molseular libraries are woll known in the art (see, for
example, DeWitt er o, Proc. Natl. Adcad Sei US A 90,6909, 1993; Erh el al, Proc.
Natl. Acad, Nei. US.A. 94, 11422, 1994; Zadlceomann ef al., J Med Chem. 37, 2678,
1994; Cho ef ai., Seience 261, 1303, 1993; Carell ef al., Angew. Chem. lnt Kd. Engl.
33, 2059, 1994; Carell ef al., Angew. Chepr. [nf. Ed. Engl 33, 20061, Gallop e af., J.
Med Chem. 37,1233, 1594). Libraries of compounds can be presented in solution
fsae, e.g., Toughten, BisTechnigues 13, 412-421, 1992}, or un beads [Latn, Nufure
354, 82-84, 1991), ships {Todor, Mature 364, 555-556, 1993), bacteria or spores
{(Ladner, 17.8. Pafent 5,223,409), plasmids (Cull et ad, Proc. Nall. dcad Sci. US4
&9, 1865-1869, 1992), or phage {Scott & Smith, Science 242, 386-390, 1590; Devlin,
Science 249, 404-406, 199Q), Cwirla et al., Proc. Natl. Acad Sci 97, 6378-6382,
1990; Felici, /. Moal. Biol 222, 301-310, 1921; and Ladner, U.S. Patent 5,223,409).

High Throvehput Screening

Test compounds can be serecned for the abilily o bind {o dendrilic ceft lmmune-
receptor polypeptides or polynucleotides or to affect dendritic cell immunoreceptor
activity or dendrific cell immuporeceplor gene expression using high throughput

soreening. [Jsing high fhroughput scresning, many discrete compounds can he tesied
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m paralicl 5o that large pwmbers of tesl compounds can be quickly screened, The
most widely established techniques otilize 96-well microtiter plates. The wells af ths
microtiter plates typically regnire assay volumes thai range from 30 to 300 pl. In
addition to the plates, many instrusnents, matetials, pipettors, robotics, plate washers,

and plate readers are commercially available to fit the Y6-well format,

Allemalively, “free Formal assays,” ot assays that have no physical barier between
samples, can be used. For exampls, an assay using pigment cells (melanocytes} in a
simple homogeneous assay for combinatonal peplide librarics 1s deseribed by
Tayawickreme et al., Proc, Nail, Acod. Sei. (1S4, 19, 1614-18 (1994). The cells are
placed nnder agarose in peir dishes, then beads that carry cormbinatorial compounds
are placed. on the surface of the agarase. The combinatorial compounds are partially
relsased (he eompounds from the beads. Active oompounds can be visualized as
dark pigment areas hecause, as the compounds diffuse locally into the gel matrix, the

achve compounds vause lhe cells Lo change colors.

Another example of u f[iee fommat sssay Is described by Chelsky, “Siralegies for
Soreening Combinatorial Libraries: Novel and Traditional Approaches,” reported at
the Tirst Anmual Conference of The Society for Biomolecular Sorsening in
Philadelphia, Pa. (Nov, 7-10, 1895). Chelsky placed a simple homogenous recoptor
assay for carbonic anhydrase inside an agarose gel such that the receptor in the gel
would cause a color change throughout the gel. Thereafter, beads ocarrying
combinatorial compounds via a phololinker were placed insida the gel and the
compounds were pattially released by UV-light. Compounds that inhibited the

teceptor wers observed as local zones of inhibition having less color change.

Yet another cxample is described by Salmon et ., Molecutar Diversity 2, 57-63
(1996). In this example, combinatorial Lbraries wers sereened (or compounds thut

had cytofoxio effects on cancer cells growing in agar.
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Another high throughput sereening method is desoribed in Bentel ef al, 1LS. Patent
5,976,813, Inibis meihod, test sarnples are plaved in a porous matrix. One or more
agsay componcents are then placed within, an top of, or at the bottom ol a matrix such
as a gel, a plastic sheet, & Glter, or viher form of easily manipulated solid suppott.
‘When samaples are introduced to the poraus matrix they diffuse sulfictenily slowly,

such that the assuys can be performed withoul the lest samples running together.

Binding Assays

For binding assays, the test compound is preferably a small molscule which binds to
and. occupies, for examgle, the ligand hinding site of the dendritic cell immuno-
receptor polypsptide, such that normal blologival activity is prevented, Bxamples of
such small moiecules include, but are not limited to, small peptides ar pepiids-liks

molecules.

T binding assays, either the test compound or the dendritic cell immunorecepior
polypeptide can somprise a detectabls labol, such as a tluorssoent, radinisotopic,
chemiluminescent, or enzymatic labsl, such as horseradish peroxidase, alkaline
phospbatase, or lucifevase, Deteslion of & lest compound which is bound to the
dendritic cel! immunorecepfor polypeptide can then be accomplished, for example,
by divect counting of radiosmmission, by seintillalion counting, or by determining

conversion of an appropriatc substrate to a detectable produot.

Alternatively, binding of a test compound to a dendritic cell immunarsceptor poly-
peptide can be determined without Inbeling either of the inleractants. For example, a
microphysiomeler van be used Lo detect binding of a test compound with a dendritic
cell immunaoreceptor polypeptide. A microphvsinmeter (¢ g., Cytosensor™) is an
znalytical instrument that measures the rale at which a cell acidifics its enviranment
using a light-addressable petentiometic sensor (TLAPS). Changes in this acidifi-

cation rate can be used as an indjcator of the interaction betwesn a test compound
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and @ dendrilic cell immunorceeptor polypeptide (McConnell e al., Scierce 257,
1906-1912, 1992),

Determining the ability of a lest compound 1o bind to a dendritie coll immuno-
receplor polypeptide alsa can be accomplished using a technology such as real-time
Bimolecular Interaction Analysis (BIA) (Sjolander & Urbaniczky, dnel, Chem. 63,
2338-2345, 1991, and Spabo et al., Cwrr. Opin. Struct. Biol. 5, 699-705, 1995). BIA
is a technology for studying biospecific interastions in rcal time, without labeling any
of the interactants (g, BlAcorc™), Changes i the optical phenomenon surlace
plasmon resonance (SPR) oan be used as an indication of real-time reactions between

biological molecules.

In yel another aspect of the invention, a dendritic cell Inununoreceptor polypeptide
can he used as a "baft protein” in o two-hybrid assay or three-hybrid assay (see, e.g:,
LS. Patent 5,283,317, Zervos ef al., Cell 72, 223-232, 1993; Maduta ef l., J Bivl,
Chem. 208, 12046-12054, 1993; Bartel ef af., Blolechniques 14, 320-524, 1993,
Iwabuchi ef af,, Dncogene 8, 1693-1696, 1993, and Brent W094/10300), to identify
other proteins which bind to or interact with the dendritic cell immunoreceptor

polypeptide and modulate its activity.

The two-hybrid systcm is based on the modular nafure of most transeription factors,
which consist of separable DNA-binding and aclivalion domains. Bricfly, the assay
utilizes two diffcrent DNA constructs. 'or example, in one sonstiuet, polynualeotide
encoding a dendritic cell immunoreceptor polypeplide can be fused to & poly-
nucleotide encoding the DNA binding dorain of a known transcription factor {2 g.,
GAL-4). I the other constol a DNA& sequence that encodes an wnidentificd protein
prey™ or “sample™) can be fused to a polynuclestide that codes for the activation
domain of the known transcription factor. If the “bail” and the “prey” proicins are
able to interact iz vivo to form an protein-dependent cormplex, the DNA-binding and
activation dormains of the transeription factor wre brought inle olose proximity. This

proximity allows {ransorption of s reporter gene {e.g., T.ac%), which iz operably
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linked fo a tramscriptional regulalory sits responsive to the transcription fastor,
Expression of the reporter gene can be detected, and vell colonies containing the
funcional transcription factor cun be isolated and used to oblain the DNA. SBgURNLG
engeding the protein which interacts with the dendritic cell imnmunoreceptor

polypeptide.

[t may be desirable to Lmmobilize either the dendritic oell inmmuncreceptor poly-
peplide (or polynuclcotide) or the test compound to favilitate separation of bound
Trom unbound forms af one or bolli of Ibe intcractants, as well as to accominodale
aufomation of the nssay. Thus, either the dendritic cell immunoreseptor polypeptide
(or polynuclectide) ar the test compound can be bound to a solid support,  Suilable
solid supports inelude, bul are not limited to, glass or plasiie slides, tissue cultore
plates, microtitor wells, tubes, silicon chips, or particles such as beads (including, but
nof limited to, Tatex, polystyrene, or glase beads). Any methad known in the art can
be used Lo attach the reeeptor polypeplide (or polynuclectide) or test compound to s
salid support, including nse of covalent and non-covalent linkages, passive
absotplion, o1 psirs of binding moieties attached respectively to the polypeptide (ar
polynucleotida) or test compound and the solid support.  Test compounds arc
preferably bound to the solid support in an array, so that the location of individual
lest compounds can be tracked. Binding of a test compound to a deadritic cell
immunoreceptar polypeptide {or polymuclestide) can be accumplished in any vessel
suitable for containing the reactants. Examples of such vessels include microtiter

plates, test bubes, and microcenlrifuge tubes.

In one embadimant, the dendritiv ool nmunoreceptor polypeptids is a fusion protein
comprising a domain Lhat allows the dendritic eell immunorecepior polypeptide fo be
bound to a solid support. For example, glutathione-S-transferase fusion proicing can
be adsorbed ontv glulathions sepharose beads (Sigma Chemicad, St. Louts, Ma.) or
glutathione derivatized microtiter plates, which are then combined with the lesi
corapound or the test sompound and the non-adsorbed dendritic cefl imnmmnoreceptor

pulypeplide; the mixture is then incubsled under condilions conducive tn complex
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formation (¢ g, at physiological conditions for salt and pH). Fuollowing incubation,
the beads or microtiter plate wells are washed fo remove any crbound components.
Binding of ihe bieractunls cun be deienvined either directly or indircetly, as
described above.  Alternatively, the somplexes can be dissociated from the so0lid

support before binding is defermined.

Other techriques for immobilizing proleies vr polynuclestides on a solid suppart 2lso
can be used in the sereening assays of the invention. For example, either a dendnitic
cell immunoreceptor polypsptide (or palynusleotide) or a fest compound van be
irmmobilized ulilizing conjugation of biotin and streptavidin. Biotinylated dendritic
cell immunoreceptor polypeptides (or polynucleotides) or test compounds war be
prepared from blolin-WHS(MN-hydrexysuccinimide) using techniques well known in
the art {e.g., biotinylation kit, Pierce Chemicals, Rockford, 11t.) and immobilized in
the wells of streplavidin-couted 96 well plates {Pierce Chemical). Altematively,
antibedies which specifically bind fo a dendritic cell mmunoreceplor polypeptide,
polynucleotide, or & lest compound, but which do not interferc with a desired binding
site, such as the ligand hinding site of the dendritic cell inmunarsceptor pulypeptide,
can he derivatized ta the wells of the plats. Unbound target or protein can be trapped

in the wells by antibody conjugation.

Methods for deleoling such complexes, in addition to those described ahove for the
GST-tmmebilized complexes, include immunodetestion of complexes using anti-
bodies which specifically bind to the dendrific cell immunoreceptor polypeplide or
test compound, receptor-linked assays which rely en detecting an activity of the
dendritic cell immuavreceptor pulypeplide, and $DY gel clectrophoresis under non-

reduging conditions.

Screening for test compounds which bind to a dendritic cell immunoreceptor
polypeptide or pelypusieotide alsw can be varried oul in an intuct cell.  Any ocll
which comprises a dendritic cell immunarceeptar polypeptide or pofynueieottde can

be used in a2 eell-haced assay system. A dendrilic vell immunoreceptor pulynucleo-
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lide can be naturally occiring in the cell or can be indrodueed using techniques such
as those described above.  Binding of the test componnd lo a dendritic cell

immunoreceptor polypeptide or polynucleatide is delermined as deseribed above,

Functional dssays

Test compounds can be tested for the abilily lo increase or decrease a hiologinal
effect of a buman dendritic cell immunoreceptor polypeptide. Such bislogical cffecls
van be defermined using the fimctional assays described in the specific examples,
below.  Functional assays can be carried out after contacting either a purified
polypeptide, a cell membrane preparation, or an intuct cell wiih a test compound, A
test compaund which decrsases a funetional activity of a humas dendrilic cell
imounoreseptor polypeptide by at lsast about 10, preferably about 56, more
preferably ahout 75, 50, or 100% is identificd as a potential agent for decreasing the
activity of a humun dendritic cell immunoreceptor polypeptide. A lest compound
which increases 2 functional activity by at least aboul 10, prefevably about 50, mere
preferably about 75, 90, or 100% is identified as a potenlial agent for increasing the

activity of a human dendritic cell immunoreseptor polypeptide.

CGene Expression

[n another embodiment, test compounds which, increase or decrcase dendritic calt
immunoreceptor gene expression are ideniified. A dendritis cell immunorceuplor
patynucleolide is conlacted with a test compound, and the expression of an RMA or
polypeptide product of the dendritic cell immunoreceptor polysucleotide is
determined.  The level of expression of appropriate mENA or polypeptide in the
presence of the test compound is compared lo the level of expression of mRNA or
polypeptide in the absenoc of the test compound. The test compound can then be
identified us a modulatar of expression based on ihis eomparison. For example,
when expresston of mRNA. or polypeptide is greater in the presenve of the test

vompound then in its absence, the tost compeund is identified as a stimulator of
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cnhancer of the mRNA or polypeptide expression. Altermatively, when cxpression of
the mRNA or polypeptide is loss in the prosonce of the lest compound than in its
absence, the test compound is identified as an inhibitor of the mRNA or polypeptide

exprassiorn.

The level of dendritic osll immunoresepfor MRNA. or polypeplide expression in the
cells can be deterniined by methods well known in the art for detecting oRNA or
pelypeptide. Bither gualitative or quantitative melhods can be used, The presencc of
polypeptide products of a dendtdtic cell immmmoreseptor polynucleotide can be
determined, for example, using a variely of techniques known in the art, including
immunochemical methods such a8 radioimmunoassay, Wesiern blotting, and
immunahistoshemistry.  Alternatively, polypeptide synthesis can be determined in
vivo, i & vell culture, or in an iz vitro translation system by detecting incorporation

of labeled amino avids inlu a dendrific vell immunoreceptor polypeptide.

Such screening can be carried out either jo a cell-free assay system or in an nluct
coll. Any cell which expresses a dendritic oell immunoreeeptor polynucteotide can
be wsed in a cell-based assay system. The dendribic cefl immunoreceptor poly-
nuclestide can be nalurally oceurming in the ccll or can be introduced using
techmiques such as those described above. Fither a primary culture or an established

cell Line, such as CHO or human embryonic kidney 293 colls, can be used.

Pharmgeeutivel Compositions

The invention akso provides phacmuceuliou] sompositions which ean be administored
Lo palicnt to achicve & therapeutic effect. Pharmaceatical compositions of the
invention can comprise, for example, a dendrilic cell immunorecepior polypeptide,
dendritic vell immunoreseplor polynucleotide, ribozymes or antisense aliganucieo-
tides, antibodies which specifically bind to » dendrilic ol imannoreseptor poly-
peplide, or mimetivs, agonists, antagonists, or ihibitors of a dendritic cell inmiuno-

reogptor polypeptide activity. The compasilions can be administered alome or in
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sombination with af least one other agent, such as stabilizing compound, which can
be administered in any sterile, biosompatible pharmaceutical carrier, including, but
noel limiled 1o, saline, buffered saline, dextross, and water. The cumpositions can be
administered to a patient alone, or in combination with other agents, drugs or

hormaones.

In addition to the active ingredients, these pharmaceutical compositions cun conlain
snitable pharmacentically-acoeptable carriers comprising excipients and auxiliaries
which Facilitate processing of the acfive compounds into preparations whish can be
used phammaceutically.  Phaumaceulival cowposilions of the fnvention can be
adminisiered by any sumber of routes including, but not limited to, vral, intravenous,
inframuscular, intra-arterial, inlramedullary, intmsthecal, infraveniricular, transdermal,
subgutangous, iniraperiteneal, intranasal, parenteral, topical, sublingual, or reotal
means. Pharmaceutical compositions for oral adminisiration can be formulated using
pharmacentically asceplable carders well known in the art in dosages svitable for
oral administration. Such carriers enable the phurmaceuticul compositions to be
formulated as lablets, pills, dragees, capsules, hquids, gels, syrups, slurries

suspensions, and the like, for ingastion by the patient.

Pharmaveulical preparations for oral use can he obtained through combination of
active compounds with sulid excipien, optionally grinding a resulting mixture, and
processing the mixture of granules, after adding suitable auxifiaries, if desired, 1o
obiain tablets or dragee cores. Suitable exciplents are catbohydrate or protein Filers,
suoll a8 sugars, ineluding lactose, sucrase, mannitol, or sorbitol; starch from som,
wheat, rice, potato, or ather plants; cellulose, such az melhyl cellulose,
hydroxypropylmethyl-sellulose, or sodium carboxymethylcellulose; gums inclnding
arabic and fragacanth, and proteing such as gelatin and wollagen. ¥ desired,
disintegrating or solubiliving agenls can be added, such as the cross-Hnked palyvinyl

pyrrolidene, agar, alginic acid, or a galt thereof, such as sodium alginate.
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Dragee cores can be used in conjunction with suitable coatings, such as concentrated
sugar solutions, wihich also ¢an contmin gum arabic, tale, polyvinylpyrrolidone,
catbopol gel. polyeihvlene glycol, and/or titanium dioxide, lasguer sefutions, and
suttable organic solvenis or solvent mixtures. Dyestulfs or pigments can be added to
the tablets ar drages coatings for product identification or to characterize the quantity

of active compound, { e, dosage.

Pharmaceutical preparations whish can be used orally include push-tit capsules made
of gslatin, as well as soft, seuled capsules mads of gelatin and o costing, such as
glycerol or sorbitol, Push-fit capsules can contain aclive ingredients mixed with 2
fitler or binders, such as lactose or starches, lubricants, such as talc or magnssium
stearale, and, optionally, stabilizers. [n sofl capsules, {he aclive compounds can be
dissolved or suspended in suitable liquids, such as fatty oils, Tiquid, or liquid

polycthylene glysol wilh or without slabilizers.

Pharmaceulical formulations suitable for parenters] adminisiration can be formulated
m agueous solutions, preferably in physiologically compatibla buffers such as Hanks'
solution, Ringer's solution, or physiologisally bulfered saline.  Ayueouns injection
suspensions can contain substances which increase the viscosity of the suspension,
such as sodium carboxymethyl celluzlose, sorbitol, ot dextras.  Additionatly, suspen-
sions of the active compeunds can be preparcd as appropriate oily injeciion
suspensions. Suitable ipophilic solvents or vehicles include faity oils such a3 sesame
o), or gynthetic fatty acid eslers, such as ethy] oleals or triglyoerides, or liposomes.
Non-lipid polycattonic amino polymers also can be used for delivery. Optionally, the
suspunision alse can conlain switwble stabilizers or agenls which increase the
solubility of the compounds to aliew for the preparation of higlhiy concentrated
solutions, For topical or nasal admindsiration, penetranis approprigie lo the pariicular
barrier to be permeated are used in ihe formulation. Such penetrants are enerally

kirown in the art
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The pharmaceutical sompositions of the presenl invenlien can be manufactured in a
manner that is known in the art, ez, by means of conventional mixing, dissolving,
granulalig, dragee-making, levigating, emulsifying, encapaulating, entrapping, or
lyophilizing processes. The pharmacsutical composition ean be provided s & salt
and can be formed with many acids, including bat not limited to, hydrachioric,
sulfurie, acetis, lactic, tartaric, malic, sussinio, efe. Salts tend to be more soluble in
agueous or ulher prolonic solvends than are the corresponding frec base forms. In
other cases, the preferred preparation ¢an be a lvophilized powder which can contain
any or all of the following: 1-30 mM bisiidine, 0.1%-2% sucrose, and 2-7%

mannital, at a pH range of 4.5 to 3.5, that is combined with buffer prior to use.

Further details on techniques for formulation and administration can be fund in the
latest edition of REMINGTON'S PHARMACEUTICAL SCIENCES (Maack Publishing Co.,
Eastor, Pa.). After pharmaceutical compositions have been prepared, they can he
placed in an appropriate container and labeled for txleatmeni of an indicated
condition.  Such labefing would include amount, frequency, and method of

administration.

Therapeutic Indicaiions and Methods

Human dendritic cell immunoreceptor can be repulated to treat cancer, asthma,

chesity, diabetes, CNS diserders, and cardiovascular disorders.

Cancer is a disease fundamentaily caused by onesgenic sellular transformation.
There are several hallmarks of {ranstormed cells that distinguish them from their
normal counterparis and underlie the pathophysiology of cancer. These include
uncontrelled cellular preliferalion, unresponsiveness to normal death-inducing
signals {immortalization), increased cellufar motility and invasiveness, mercased
ability to recruit blood supply through induction of new blood vessel formation
(angiogengsis), genetic instability, and dysreguiated gene expression. Various

combinations of these aberrant physiologies, ulong with the acquisition of drug-
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resistance frequently lead to an inlraclable disease stale in which organ failure and

patient death ultimately ensue,

Most standard cancer therapies target cellular proliferation and rely on the
differential proliferative capacities between fransformed and normal cells for their
cfficacy. This approach is hindered by the facis that several important normal cell
types are also highly preliferative and that cancer celis frsquently become resistard lo
these agents, Thus, the therapeutic indices for traditional anti-cancer therapies rarely

excead 2.0,

The advent of genomies-driven maolecular target identification has opencd up lhe
possimlity of identifying new eancer-spooifie targete for therapentic intervention that
wilt provide safer, mare effective freatments for capcer patients. Thus, newly
discoversd tumor-associaled genes and their products.can be tested for their role(s) in
disease and used as tools to discover and develop inmovative therapies. Genes
playing jmportant roles in any of the physiological processes nutlined above can be

characterized as cancer tarpets,

Genes or gene fragments identified through genomics can readily be expressed in ons
ar mare heterologous exprassion systems to produee functional recombinand proteins.
These proleins are shardcierized i vitro for their biochemical properties and then
used as tools n high-thronghput molecular screening programs to ideniify chomical
modulators of iheir biochemical activities. Agonists and/or antagonists of target
protein activity can be identified in this mamer and subseguently tesled o cellylar
and ix vive diseuse models for snli-cancer uetivity. Oplimization of lead compounds
wiih iterative festing in biological madels and deluiled pharmacokinelic and
toxicological unalyses form the basis for drug development and subsequent testing in

tiumans,

Allergy, anaphyicxis, asthina and inflammation. Allergy is a complex provess in

which environmental antigens induce ulinically adverse reactions. The inducing
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antigens, called allergens, typically elicit a specific IgF response and, although iu
most cases the allergens thomselves bave little or no intrinsic loxicity, they induce
pathotogy wlien the [gl responss in turn elicits an [gE-dependent or T gell-dependent
hypersensitivily reaction. Hyporsensilivity reaclions can be local or systemic and
typicalty oceur within minutes of allergen exposure in individuals who have
previously been sensitized to an aliergen. ‘Lhe hypersensitivity reaction of allersy
develops when the allergen is recognized by I2E antibodies bound to specific
recsptors on the suefuge of cffeolor cells, such as mast cells, basophils, or
eosinophils, which causes the activation of the effector cells and the relesse of
mediators that produce the acule signs and syrapioms of the reactiens.  Allergic
discases include asthma, allergic rhinitis (hay fever), atopic denmatitis, and

anaphylaxis.

Asthma is though to arise as a resuit of inleraclions belween mnitiple gonetic and
environmental {actors and s charcterized by three major features: 1) intermittent
and reversible airway ohstruction saused by broschoconsiriction, increased mucns
production, and thickening of the walls of the airways that leads to a narrowing of the
airways, 2} airway hyperresponsivensss cavsed by a decreased conbrol of airway
caliber, and 3} airway inflanmation. Certain cells are critical to the inflammatory
resgtion of asthyma and they include T cells and antigen presenting cells, B cells that
produce TgE, and mast cells, basophils, eosinophils, and other cells that bind 1B,
These effector sells accumulate 4t the site of allergic reaction in the airways and
release foxie products that coniribute to the soute pathology and eventually to the
lissue deslruction refated to the disorder. Other resident cells, such as smooth muscle
oells, lung epithelial cells, mucus-produsing cells, and nerve cells may also be
abormnal fn individuals wilh ssthma and may contribule to the pathology. While the
airway obstruction of asthma, presenting clinically as an intermitient wheege and
shoriness of breath, is generally the most prossing symptom of the disease requiring
immediate treatmeni, the inflammation and tissue destruction associated with the
disease can lead to irreversible chunges that eventually make asthma a chronic

disebling disorder requiring long-term management.

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

25

(107)

WO 02/32958 PCT/EPO1/11812

-85

Despite recent important advances in our understanding of the pathophysiology of
asthma, the disease appears to be increasing in prevalence and severity (Gergen and
Weiss, dn. Rev. Respir, Dis. 146, 823-24, 1992), It is cstimated that 30-40% of the
population suffer with atopic allergy, and 15% of children and 5% of adults in the
population suffer from asthma (Gergen and Weiss, 1952). Thus, an enormous hurden
is placed on our health cars resowces. However, both diagnesis und treatment of
asthrzg are difficult. The severity of lung tissue inflanimation is not easv to measure
and the symptoms of the disease are aften indistinguishable from thuse of respirstory
infections, chronic respiratory inflammatory disorders, allergic rhinitis, ot other
respiratory disorders. Often, the inciting allergen cannot be determined, muking
removal of the cansative coviconmental sgent difficull.  Current pharmacological
treutments suffer their own set of disadvantages. Commonly used therapeutio agents,
such, as beta agonists, can act as symplom relievers toransicnlly improve pulmenary
luniction, bul do not affeat the undetlying inflammation. Agents that can reduce the
underlying inflammation, such as anti-inflanmmatory stercids, can huve major
drawbacks thai range from immunosuppression lo bone loss (Goedman and Gilman's
THE PHARMACOLGGIC BASIS OF THERAPEUTICS, Seventh Bditiom, MacMillan
Publishing Company, NY, USA, 1985). In addition, many of the present therapies,
such as inhaled corticosteroids, are short-lasting, inconvenjent to use, and must be
used often on a regular basis, in some cases for life, making failure of patients tor
comiply with the treatment & major problem and thereby reducing their effectiveness

as a ircatment.

Bocause of the problems associated with conventional therapies, alternative trealment
strategies have been evaluated. Glycopborin A {Chu and Sharom, Cell fmmnmol
143, 223-39, 1992), eyciospotin (Alexander ef al., Laacef 332, 324-28,1992), and 4
nonapeplide fragment of 12 (Zav“yalov et al., Inmunol Lett 31, 285-88_1992) all
inhibit interleukin-2 dependent T Iymphooyte proliforalion; however, they are known
to have muny olher effeots.  For cxample, cyclosporin is used 48 a immune-

suppressant atter organ transpiantation.  While these agenls may reprasent alicma-
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tives Lo sleroids i the treatment of asthmatics, they inhibit interleukin-2 dependent T
Iymphacyts profiferation and potentially critical immume functions associated with
homeostasis.  Other treaiments that block fhe release or activity of mediators of
bronchochonstriction, swch as cromenes or anti-loukoigenes, have recently been
introduced for the treatment of mild asthma, but they are expensive and not effective
in all patients and it s unclear whether they bave any effect on the chronic changes
associpfed with asthmatic inflamamation. What In needed in the at is the
identification of 4 treatment that can act in pathways oritical to the development of
usthma_that both blocks the episodic attacks of the disorder and preferentiafly
dampens the hyperactive allergic jrunune responge withouwt immunosompromising

the patient.

Digberes mellies. Disbeles mellitus is 2 comman metabolic disorder characterized
by an abnormal elevation in blood glucose, alterations in Hpids and abnermalities
(complications) [n the cardlovasoular system, eye, kidney and nervous system.
Diabetes is divided into two separats diseases: fype 1 diabetes (juvenile onset),
which results fiom a loss of cells which malke and secrete insulin, and type 2 dizbelcs
{adult oosot), which. is caused by a defect in insolin secrefion and a defect in insulin

action.

Type 1 diabetes is initiated by an antoimmune reaction that attacks the imsulin
secreting vells (bela cells) in the pancreatic islets. Agents that prevent this reaction
fromt occurring or that stop the reaction before destruction of the beta cells has besn.
accomplished are potential tevapies for this disease. Other agenis that induce beta

cell proliferation and regeneration also are potential therapies,

Type II diabetes is the most common of the two diabetic conditions (6% of the
population). The defect in fssulin secretion is an imporiunt cause of the diabetic
condition and resulls from an inability of the beta esll to properly detect and respond

o riscs in bleod plucoss levels with insolin release. Therapivs that increase the
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response by the beta csll to glucose would offer an important new treaiment for this

disease.

The defest in insulin action in Type IL diabetic subjects is another targel for
therapeutic intervenfion. Agents that increase the activity of the insulin receptor in
muscle, liver, and fat will cause a decrease in blood glucose and a normalization of
plasma lipids, The reeeptor acfivity can be increased by agents that ditectly stimulate
the receptor or that increase the intraceilular signals fyom the reocplor, Other
therapies can directly activate the celinlar end process, ie. glucose transport or
vatious enzyme sysiems, to generate an jnsulin-like effect and therefore & produce
beneficial outcome. Beoause overweight sibjocts have a greater susceptibility to

Type I diabetes, any agent that veduces body weight is « pussible (herapy.

Both Typs I and Type diabates can be treated with agents that mimic insulin astion
or that treat disbetic complisations by reducing blood glucose levels. Likewise,
agents that reduces new bloed vessel growth can be used to treat the eye

complications that develop in both diseases.

CNS disorders which may be ireated include brain injuriss, cerchrovasoular discascs
and their conscquences, Pariinson’s disease, corticobasal degeneration, metor neuron
disease, dementia, including ALS, multiple solerosis, traumatio brain injury, stroks,
post-stroke, post-trawmatic brain injury, and small-vesscl ccrebrovascular disease.
Dementias, such as Alzheimer's disease, vascular dementia, dementia with Lewy
bodies, Tonlotemporal dementia and Parkinsonism linked te chromesome 17,
frontotemporal dementias, including Pick's disease, progressive nuclear palsy,
corticobusal degeneration, Huntinglon’s discase, thalwmic degeneration, Creutzfeld-
Jakeh dementia, HIV dementia, schizephrenia with dementia, and Korsakoff's
psychasis also can be treated. Similurly, it may be possible (o treat cognitive-related
disorders, such as mild cognitive impairment, age-asseciated memory impsinmert,
age-related cognitive decline, vaswular coguitive impairment, atlertion deficit

disorders, allention defiest hyperactivity disorders, and memory disturbances n
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children with learning disabilities, by reguluting the aclivity of human dendritic cell

immunorecepiar.

Chronic obstructive pulmonary (or airways) disease (COPD) is a condition defined
physiclogioally as airflow obstruction thal generally resulis from 2 mixture of
emphysema and peripheral airway ohstruction due fo ohronic bronchitis (Senjor &
Shapiva, Pulmenary Diseases und Disorders, 3d ed., New Yorlk, MoGraw-Hill, 1998,
pp. 659-681, 1998; Barnes, Chest 117, 108-148, 2000). Emphysema is characierized
by desirustion of alveclar walls leading to abnormal enlargement of the air spaces of
the lung. Chronic bronchitis is defined cliniéaL]y as the presence of chronic
productive cough for three months in cash of two sucsessive years. In COPD,
airflow obstruction is usually progressive and is only partially reversible. Ry far the
most important risk factor for development of COPD is cigaretlc smoking, although

the disease does ocour in non-smokers.

Chronic inflarmmation of the airways is 2 key pathological feature of CQOPD (Senior
& Shapiro, 1998). The inflammatory cell population somprises inereascd numbers
of mavrophages, neutrophils, and CDE™ lymphocyles. Inhaled irritants, such as
cigaretie smoke, activate mactophages which are rasident in the respiratory tract, as
well as epithelial cells leading (o release of chemokines {e.g., mterleukin-8) and other
chemotactic factors. These chemotactic factors act to inciease the neutruphil/-
monecyte trafficking from the blood into the lung tissue and airways. Neutrophils
and monoeyles resruited inte the airways can release a varicty of potemtially
damaging mediators such as proteolylic enzymes and reactive oxygen species.
Matrix degradation and emphysema, aleng with airway wall thickening, surfactant
dysfimetion, and nmeus byperseerclion, wll are polentisl sequelac of this

inflamsnatory response that lead to impaired airflow and gas exchange.

Obesity und overweight are defined as an excess of body fat relative to lean body
mass. An increase in caloric intake or a decrease in energy expenditurs or both can

bring about this imbalance Jeading to surplus cocrpy being stored as fat, Obesity is
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agsociated with important medical moibidities and an increase in mortality.  The
causes of obesily are poorly understood and may be due lo genelic [aclors,
environmental factors or a combination of the two to causs a positive energy balance.
In contrast, anorexia and cachexia are characterized by an imbalance in energy inlake
versus energy expenditure leading to a negative energy balance and weight loss,
Apents that either increase energy expenditure andfor decrease cnergy imiake,
absorplion or sterage would be useful for freating obesity, overweight, and assoclated
comorbidities. Agents thal either increase encryy intaks wndfor deurcase coergy
expenditure or incrense the amount of lean tssue would be useful for treating

cachexia, anorexia and wasiing disorders,

This gene, iranslated proteing and agents which modulale this gene or portions of the
gene or its products are useful for treating obesity, overweight, anerexia, cachexia,
wasting disorders, appetite suppression, appetite enhancement, increases or decreases
in satiety, modulation of body weight, and/or other cating disorders such 2s bulimia.
Also fhis gene, ranslaled prolemns and sgenls which modulate this gese or pordions of
the pene or is products are useful tor treating obesity/overwcighi-associaled
comorbidilies including hyperlension, {ype 2 diabetes, corepary artery djsense,
hyperlipidemia, stroke, gallbladder Jiseass, goul, ostevarthrilis, sleep apnoa and
respiratory problems, some lypes of cancer fncluding endometrial, breast, prostate,
and colon cancer, thrombolic diseass, polyuystia ovatian syndrome, reduced fertility,
eomplications of pregnancy, menstrual irregularities, hirsutism, stress incontinence,

and depression,

This invention furiher pertains to the use of novel agents identified by the screeming
assays doseribed above. Accordingly, it is within the scope of this invention 1o use a4
{est compound ideniified as described herein in an appropiiate animal model. [or
example, an agent identificd as deseribed herein (e, 3 modulating agent, an
antisense nucleiv acid molenule, o specific antthody, nhozyme, or a dendntic cell
immunoreseptor pelypeptide binding moleculs) san be used in an animal modgl lo

determine the efficacy. toxisity, or sids effecls of treatment with such an apent.
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Allernatively, an sgent idenlified us deseribed berein can be used /n an animal model
ta determine the mechanism of action of such an agent. Furthcomore, this invention
pertaing to uses of novel agents identified by the above-described screening assays

for treatments as described hergin.

Cardiovascular diseases include the following disorders of the heart and the vascular
syslem: congeslive heart [uilure, myocardial infarction, ischesic dizeases of the
heart, all kinds of atrial and ventricular arrhythmias, hypertensive vasowlar diseases,

and peripheral vasoular dissoses.

Heart fuilure is definsd as a pathopbysiologic state in which an abnemmality of
cardiac function is responsible for the failure of the heart to pump blood al a ratc
commenswate with the requirerpent of ths metaboliring tissne. Jt includes all forms
of pumping failure, such as mgh-cutput and low-oulpul, acute and chronie, oght-

sided or teft-sided, systolic or diastolic, jndependent of the imderlying canse.

Myocardial infarction {MI) is generally caused by an abrupt decreasc in coronary
blood flow that Kllows 2 thrombotic occlusion of a coronary artery previously
narrowed by arteriosclerosis. MY prophylacis (primary and secondary prevention) is

included, as well as the acutz treatment of MU and the prevention of complications.

Tschemic diseases are conditions in which the coronary flow is restricted resulting in
a perfusion which is inadequate fo mueel the myccardial requirement for oxygen
This group of diseases includes stable anging, unstable angina, and asymptomatic

1schemia.

Arrhythmias include all forms of atrial and ventricular tachyarrhythmias (alrial
tachyocardia, atrial futier, alrial fibrillation, airie-ventricular reentrant tachyeardia,
preexsitation syndiome, ventricular tachycardia, ventricular flutter, and ventricular

fibrillation), as well as bradycardic forms of arrhythmias.
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Hypertensive vasoular diseases include primary as well as all kinds of secondary
arterial hypertension (renal, endocring, ncurogenic, ofhers). The disclosed gene and
its product may be used as drug targets for the treatment of hypertonsion as well as
for the prevention of all complicalions. Puripheral vascular diseases are defined as
vascular diseases in whish arterial and/or venous flow is roduced resulting in an
imbulanee between blood supply and Hssue oxygen demand. It inchides chronic
periphoral  artedal occlusive disease (PAQD), acute attorial thrombesis and
embolism, inflanmatory vascular disorders, Raynaud’s phenomenon, and venous

disorders,

A reagent which affects dendritic cell immunorceeptor activity ean be administered
to a human cell, either i vitre or in vive, 1o reduce dendritic cell immunoreceptor
aclivily. The reagent preferably binds to an expression produet of a human dendritie
cell immunoreceptor gene, If the expression product is a protein, the reagent is
preferably an antibody. For treatment of human cefls ex vivw, an anlibody cac be
added to a preparation of stem cells which have bean remaoved from the body. The
cells cart then be replaced in the same or another human body, with or without clonal

propagation, as is known in the art.

In one cmbodiment, the reagent is delivered uging a liposome. Freferably, the
liposome is stable in the animal into which it has been administered for af least about
36 minutes, more preferably for at least about 1 hour, and even more preferably for at
least about 24 hours. A liposome comprises a.lipid composition that is capable of
tacgeling a reagent, particulaely a polynucleotide, to a particular site in an animal,
such as a human. Preferably, the lipid composition of the liposome is capable of
targeting to a specific organ of an animal, such as the lung, liver, spieen, heart brain,

lymph nodes, and skin.

A tipogome useful in the present invenlion comprises a lipid camposition that is
capahle of fusing with the plasma membrane of the largeted ool lo deliver s

eontents (o the vell. Preferably, the ransfection efficiency of a liposome is about
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0.5 ug of DNA per 16 nmole of lipasome delivered to about 107 cells, move
praferably sbout 1.0 wg of DNA per 16 mmole of liposome delivered to about 10%
cclls, and even mose preferably about 2.0 pg of TINA per 16 nmol of liposome
delivered to zbout 16° cells. Preferably, a liposome is between about 100 and
300 nm, more preferably hetwaen abont 150 and 450 om, and even more preferably

between gbout 200 and 400 ne in dismeler,

Suifzble lfiposomes for use in the presenl invenlion include thosc liposomes
standardly used in, or example, gene delivery methods knowr: o those of skill in the
art. Mors preferred liposemes include liposomes having & polyvationic kpid
composilion aud/or liposemes having a cholesterol backbone conjugated to poly-
ethylene glycol. Optiomally, a liposoms compreises a compound apable of largeling
the Lposvme to a particular cell lype, such as a cell-specific ligand exposed on the

outer surface of the liposome.

Complexing a liposome with a reagent such as an antisense oligonucleotide or
ribozyme can be ashieved using methods which are standard in the art (sce, for
cxample, U.S, Patent 5,705,131). Preferably, from about 0.1 pg to about {0 pg of
polynucleatide is combined with aboul 8 nmol of lipusomes, more preferably from
about 0.5 pg o aboui 5 pg of polynucleotides are combined with about 8 nmol
liposomes, and even maore praferably sbout 1.0 pg of polynacleotides is combined

with about 8 nimol liposomes.

In another embodiment, antibodics can be delivered to specitic bissues in vivo using
receptor-mediated targeted delivery. Recoptor-mediated TINA delivery techniques
are taught in, for example, Findeis ef &/, Trends in Blotechmal 11, 202-05 (1993);
Chiou et al., GENS THERAPEUTICS: METHODS AND APBPLICATIONS OF DIRECT GENE
TRANSFER {L.A. Wollt, ed.) (19094) Wu & Wu, /. Blod Chem. 263, 52124 (1988),
Wu et al.. 4 Biol Chem, 262 542-46 (1994), Zevke ef al., Proe. Nafl, Acad, Sei.
USA 87, 365559 (1990); Wu et al., J. Biof. Cheni, 266, 338-42 (1991).
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Delermingtion of g Thergpeutically Bifective Dose

The delermination of a therapeutically effective dose is well within the capubility of
those skilled in the art. A therapeutically effective dosc refors to that amount of
active ingredient which increases or decreases dendritic cell immmunorsceplor astivily
relative to the dendritic cell imununoreceptor activity which ocours in the abssnce of

the therapeutically etfective dose.

For any compound, the therapeutically cffeetive dose can he estimated initially sither
in cell culture assays or in animal models, usually mice, rabbits, dogs, or pigs. The
animal mods! alse can be used to determine the appropriate concentration rangs and
roufe of adminisiration. Such tuformation can then be used to determine usefinl doscs

and routes for wlminisiration in bumans,

Therapeutis efficacy and toxicily, €.g., EDso (the dosc therapentically effective in
50% of the population) and LDg {the dose lethal to 50% of the population), can be
deternuned by standard pharmacentical procedures in cell cultures or experimental
animals. The dose ratio of toxic to therapeutic cffects is ihe therapentio mdex, and it

can be expressed as the ratio, LDs/EDy.

Pharmaceatical compositions which exbibit large therapoulic indices are preferred.
The data obtained from cell cullure assays and animal studies is used in farmulating a
range of desage for human use. The dosage- contained in such compositions is
preferably within a range of circulating concentrations that include the By with
little or ne toxicity. The dosage varies within this rangs depending upon the dosage

farm emplayed, sensitivity of the patient, and Lhe route of administration.

The exact dosage will be determined by lhe praclilioner, in light of factors related to
the subject fhat requires tresiment. Desage and adminisiration are adjusted to
provide sufficient levels of the astive ingredient or lo maintain the desired effoct,

Factars which can be {aken into account include the severity of the disease stats,

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

25

30

(116)

WO 02/32958 PCT/EPO1/11812

_ 64 -

general health of the subject, age, weight, and pender of the subject, diet, lime and
frequency of administration, drug combination(s), reaction semsitivities, and
tolerance/response to lherapy.  Lang-acting pharmaceutical compositions can be
administered avery 3 to 4 days, every wock, or onoe every fwo weeks depending on

the hulf-Yife and clsarance rate of the particular formulation.

Nonmal dosage amounts san vary from 0.7 to 100,000 micrograms, up to a tofal doss
of about 1 g, depending upon the route of administration. Guidance as to particutar
dosages and nrethods of delivery is provided in the Hterature and generally avaijable
to practitioners in the art, Those skilled in the art will employ different fumulations
for macleotides than for proteins or their inhibitors. Similarly, delivery of poly-
nucleotides or polypeptides will be spevific to particular cells, conditions, locations,

efc.

If the reagent is a single-chain antibody, polymcleotides encoding the antibody can
be consirucied nd intruduced into a cell either ex vivo or in vivo using well-
established techniques eluding, but not Jimiled to, ransferrin-polycation-mediated
DNA trunsfer, unsfection wilh naked or encapsulated nucleic acids, liposorne-
mediated cellular fusion, intracellular iransportation of DNA-coated latex beads,
protoplast fusion, viral infection, electroparation, “gene gun,” and DEAE- or caleium

phosphate-mediated transfection.

Effeclive i vive dosuges of an antibody are in the range of about 5 ug to about
50 pgfleg, about 50 pg to about 5 me/kg, about 100 kg to about 300 ugky of patient
body weight, and sboul 200 lu about 250 nghke of patient body weight.  For
administration of polynucleotides encoding single-chatn anlibodies, effective in vivo
dosages are in the range of shoul 100 ng to about 200 ng, 500 ng lo about 50 mg,
about 1 Lg to about 2 mg, about § pg to about 300 pg, and about 20 pg L abont
100 pg of DNA.
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If the expression product is mRNA, the reagent is preferably an aniisense oligo-
nucleotide or a ribozyme. Polynucleotides which express antisense cligonucleatides
or ribozymes ean be introduced into cells by a variety of methods, as described

above.

Prefcrably, a reagent reduces expression of a dendritic cell inumunoreceptor gene or
the activity of a denditiv cell immusncrecepior polypeplide by al least about 10,
preferably about 50, more preferably about 75, 90, or 100% relative to the absence of
the reagent. The effectiveness of the mechanism chosen o decrease the level of
expression of & dendritic cefl immunorecepior gene or the activity of a dendritic cell
immunareceptor polypeptide can be assessed using melhods well known in the art,
such a3 hybridication of nucleotide probes io dendritic cell imniunoreceptor-spesific
mRNA, quaniitative RT-PCR, immunologic detection of a dendritic cefl inununo-

receptar polypeplide, or measurement of dendntic cell immunoreceptor activity.

In any of the embodiments deseribed sbove, uny of ihe pharmaceutical compositions
of the invention can be administered in combination with other appropriate thera-
peutic agenis. Selection of the appropriale agents for use in combination therapy can
be nrade by one of ordinary skill in the art, according to convetttional pharmacentical
principles. The combination of therapeutic agents can act synexgistically lo effect (he
treatment er preveniion of the various disorders deseribed above.  Using this
approach, one may be able 1o achieve therapeutic efficacy with lower dosages of cach

agent, thus reducing the potential for udverse sit{e effeots.

Any of the therapeutic methods described above can be applied o any subject in
need of such therapy, inclwling, for cxample, mammals such as dogs, cats, cows,

horses, rabbiis, monkeys, and most preferably, humens.
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Liagnostic Methods

Human dendritic cell immunoreeeptor also can be used in diagnostiv assays for
detecting diseuses and abuormalities or susceptibility fo discases and abnormalities
related to the presence of mutations in the nucleic acid sequences witich encude the
reseptor. For example, differences can he determined between the cDNA or genamic
sequense encodding dendritic cell immunercceptor in individuals afflivled with a
disease and in normal individuals. Tf 2 mutation {s observed in somo or all of the
afflicted individuals but not in normal individuuls, then the matation is likely to b

the causative agenl of the discase.

Sequence differences between & reference gene and a gene having mutations can be
revealed by the direct DNA sequencing method. In addition, claned DNA, segments
can be employed ns probes to detect specific DNA segments. The sensilivity of this
metlod s greatly enhanced when combined with PCR. For cxample, a sequencing
primer can be used with a double-stranded PCR product or a single-stranded lemplate
molesule generatcd by a modified PCR. The sequence dotermination is performed
by conventional procedures using radiolabeled mnucicotides ar by aulomalic

sequencing prevedures using fluorescent tags

Genetic testing bused an DNA scquence differences can be carried vut by detection
of alleration in slectrophoretic mobility of DNA fragments in gels with or without
denaturing agents. Small sequence deletions and tnsertions can be visualized, for
example, by high resolution gel electrophioresis. DNA fragments of different
sequences can he distinguished on denaturing formamide gradiant gels in which the
mobilities of differont DNA fragments ate retarded in the gel at ditferent positions
aceording to thelr speoifis melling or pariial melting temperatures (see, eg., Myers el
al., Seience 236, 1242, 1983). Sequence chunges sl specific locations can also be
revealed by nuglease prolection assays, sush as RNase and § 1 protection or the
chemical cleavage method {e.g., Cotton ef «l., Prec. Nutl, dead, Sei. 1S4 83, 4397-
4401, 1985). Thus, the detection of a specific DNA sequence san b performed by
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methods such zs hybridization, RNase protestion, ohemioal cleavage, direct DNA
sequoncing or the use ol restriction receptors and Southern blatting of genomic DNA.
In addition to direct methods such as gel-cleotrophoresis and DNA sequencing,

muiations can also be detected by i sitw analysis.

Altered fevels of 1 dendritiv cell immunoreceptor alse can be datected in various
tissues. Assays used fo detect levels of the receptor polypeptidss in a body sampls,
such as blood er a tissue biopsy, derived from a host are well known to those of skill
in the art and include radioimmunoassays, competitive binding assays, Westermn blot

analysis, and ELISA assays.

All patents and patent applications cited in this disclosure are expressly incorporated
herein by reference. The sbove disclosure genevally describes the present lnvention.
A mote complete understanding can be cbtained- by reforence to the following
specific examples which are provided for purposes of illustration only and ars not

intended to limit the scope of the invention,
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EXAMPLE |
Detection of depdritic cofl immumorecepior polypeptice

The polynueleolide of SEQ ID MNQ: 1 s inseried into the cxpression vector pCEV4
and the expression vectnr pCEV4-dendritic cell immunorsceptor polypeptide
oblained is lransfecled into human embryonic kidnoy 293 celis. From these eells
extracts are ohtained and centrifuged at 1000 wpm for 5 miinutes at 4°C. The
supsrnakant bs cenirifuged ab 30,000 x g for 20 minutes at 4°C.  The pellet is
suspended in hinding butfer containing 50 wM. Tris HCL, 5 mM MgS0., 1 mh
EDTA, 100 mM NaCl, pH 7.5, supplemenicd with 0.1 % BSA, 2 jg/ml aprobinin,
0.5 mug/ml laupeptin, and 10 ng/ml phosphoranidon, Optimal membrane suspension
dilutions, defined as the protein cencentration required to bind less than 10% of the
added radioligand, arc added to 96-well polypropylenc microtiter plates containing
L1abeled ligand or test compound, non-labeled peptides, and binding buffer to =

final volume of 250 ul.

In cquilibrium saturation binding assays, membrane preparations are incubated in the
presence of increasing concentrations (0.1 nM to 4 nM) of "*’I-labeled Ligand or test
compound (specific activity 2200 Ci/mmol). The binding affinitics of different test
compounds are determined in equilibrivm competition binding assays, using 0.1 nM

131 peptide in the presence of twelve different concentrations of each test compound.

Binding reaction mixtures are incubaled for one hour at 30 “C. The rcaction is
stopped by tiltration through GE/B Hiters treated with 0.5% polyethyleneimine, using
a cell harvester. Radioactivity is measured by sointillstion counting, and data are

analyzed by a computerized pon-linear regression program.

Non-specific binding is defined as the amount of radicactivily remaining afer
incubation of memhrane protein in the presence of 100 oM of unlabeled peptide.

Protein conveniralion is measwed by the Bradford method using Bio-Rad Reagenl,
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with bovine serum albumin as a standurd. 1t is shown that the polypeptide of SEQ ID

NO: 2 has a dendritic cell impnmoreceptor polypeptide aotivity.

EXAMPLE 2

Fxprassion of recombinant himan dendyitie cell immmnoreceptor

The Pichia pastoris expression vestor pPICZR (Invitrogen, San Diego, CA) is used
0 produce large guantities of recombinant human dendritic ocll immunoreceptor
polypeptides in yeast. The dendritic sell tmmunoreseplor-encoding DINA sequence is
derived fromt SEQ ID NOS: 2 and 15. Before insertion into vestor pPICZB, the DNA,
sequence is modified by well known methads in such a way that it contains at its 5™
end an jujlialion codon and al jis 3'-cnd an enterokinase cleavage site, a His6 reporter
fag and a terminatfon codon. Moreover, at bofh termini recognition sequences for
restriction endonucleases are added urdd afier digestion of the multiple cloning site of
pPICZ B with the corresponding restriction receptors the modified DNA sequence (s
ligated iute pPICZE. This expression veslor is designed for inducible expression in
FPichia pastoris, driven by a ycast promoter. The resuliing pPICZ/ma-His6 vector is

used to transform the yeast.

The yeast is cultivated uader usual condifions in 5 liter shaks fasks and the
recombinuntly produced protein isolated from the culture by affinity chramatography
(NI-NTA-Resin) in the presence of 8 M urea. The bound polypeplide is eluted with
buffer, pH 3.5, and neutralized. Separation of the pelypeptide from the [is6 reporter
tag s aceomplished by site-specific protealysis using entetokinase (Iavitrogen, San
Dego, CA) aceording to munubsclurer’s insbruclions. Purified human dendritic ccli

immunoreceptor polypeptide is obtained.
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EXAMPLE 3

Identification of test compounds that bind lo dendritic cell immunoreceptor poly-

peplides

Purifted dendritic cell immunoreceptor polypeptides comprising a glutathione-5-
transferase protein and absorbed onto glutathione-derivatized wells of 96-well
microtiter plates are contacted with test compounds from a small malecule library at
pH 7.0 in a physiclogical bufter solulion. Human dendrilic cell nmunorecepior
polypeptides comprise the amino acid sequencs shawn in SEQ TD NOS: 2 and 15.
The test compounds comprise o fluoreseent lug. The samples are noubated for 5
minutes to one hour. Control samples are incubated in the absence of a test

compound,

The buffer sululion conlaining the lest sompounds is washed from the wells.
Binding of a test compound to a dendritic cell mmmuonorcecplor polypeplide is
detecied by fuoresseose measurements of the comtents of the wells. A test
sompound which incrzases the fluorcscenoe n a well by at [east 15% relative fo
fluorescence of a well in which a test compound is not incubated is identified as a

compound wiich binds to a dendritic cell mmunoreceptor polypeptide.

EXAMPLE 4

ldentification of a test componnd which decreases dendritic cell immunoreceplar

gene expression

A test compound is administered to a culture of human cells transfocted with a
dendrilic well jmununoreseptor expression construct and incubated at 37°C for 10 fo
45 minutes. A culture of the same type of cells which have not been transfeoted is

incubaled for the same time without the test componnd to provide a negative control.
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RNA is isolated From the two cultures as described in Chivgwin ef /., Biochem. 18,
5294-99, 1979). Nerthem blets are prepared using 20 to 30 pg total RNA and
hyridized with a. **F-labeled dendritic cell immunoreceptor-spesific probe ai 65°C in
Express-hyb (CLONTECH), The probe comprises at least 11 contiguous nucleotides
selected from the complement of SEQ ID NOS: 1 and 14, A test compound which
devregses the dendritic eell immunorcesptor-specific signal relative to the signal
obtained in the absencs of the test compound is identified as an inhibitor of dendritic

vell immunoreceptor gene expression.
EXAMPLES
Identifving ligands of umman dendritic cell immunoreceptor

Expression Cloning. Different cell lines can be examined for fheir capacity to bind
scluble forms of humen dendritic cell immunorsseptor. A cell ling that shows no
significant binding s transfected with a cDINA. Gbrary prepared from a cell line
which shows significant binding, Transfectants that bind soluble humen, dendritic
cell immunareceptor are isolated by FACS or panning. This procedure js repeated to
ideptify the ¢DNA that encode relevant ligands of human dendritic cell immuno-

receptor.

Use of Random Peptide Display Lilwary. Mammalian cells transfected with human
dendritic cell immunoreceptor ¢DNA are used to identify peptides that bind to human
dendritic cell immunoreceptor.  Specifically, £ coli expressing a random peptids
display Ybrary (g, FliTex™) is sercened for the binding to the above fransfectants
by panning. After several rounds of screening, positive clones are sequenced. Full-
lemgih polypeptides are identified by colony hybridization of a T cell eDMA Lbrary

using oligenucleatide or PCR primers synthesized based on the peptide sequence.

Bivchemical Approach. Total cell extracts or membrane fractions prepaced o @ T

cell line are applied onto an affinity column conjugated with solubie human dendritic
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cell immunoreceplor,  Molecules bound to the columa (ie., putative ligands) arc
ehited by changing ths pH or washing with EDTA or carhohydrates., The eluenls arc
purified by conventional calumn chromatography and HPLC and then cxamined for
amino acid sequencss. cDNA enceding these ligands is oloned by colony hybri-
dization of a T cell cDNA library using oligotmeleotide or PCR primers synthesized

based on the revealed amino acid scquence.
EXAMPLE 6

Identification of e test compound which decreases dendritic cell immunoreceptor

aclividy

A test compound is administered o & culture of huwman cclis transfected with a
dendritic cell immunereceptor expression construct and incubated at 37°C for 10 to
45 minutes. A culture of the same type of cells which have not been transfested is
ingubated for the same time withoul Lhe lest compound to provide a negative control.
Binding of ligands identified as described above to buman dendrilic sell immuto-

receptors is assayed in the prasence and absence of the test compound.

A tesl compound which decreases the binding of a ligand to the dendritic cell
immonoreceptor is identified as an inhibitor of dendritic cell immunereceplor

activily,
EXAMPLE 7

Treaimend of asthma wilh 4 reageni that specifically binds to @ dendritic cell

immunoreceptor gene product

Symthesis af antisense dendritic cell immancreceptor oligonucleatides somprising af
least 11 conliguous mueleolides selected from the complement of BEQ 1D NO: 1 or

L3 is performed on a Pharmaeia Gene Assembler serics synthesizer using the phos-

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

=]
w

(125)

WO 02/32958 PCT/EPO1/11812

~73-

phoroamidite procedure (Ubimann &/ al., Chem, Rev. §0, 534-83, 1990). Tollowing
assembly and deproteclion, oligonucieolides are sthunol-precipitated twice, dried,
and suspended in phosphate-buffered saline (PRS) &t the desired copoentration
Purity of these oligomuclentides Is tesied by capillary gel clestrophoreses and ion
exchange HPLC. Endotoxin levels in the oliponucleotide preparation are determined
using the Limuldy Amebooyle Assay (Bang, Biol. Bull. (Woods Hole, Mass) 103,
161-362, 1953).

An aqueous composition containing the antisense oligonucleotides is administered to

the patient by inhalation.

Severity of asthma is monitored over 4 petiod of days or weeks by noling changes in
patienls” asthmatic symploms, mcasuring lung function, or measuring changes in
tarkers of lung mflammation such as pumbers of inflammatory cells or
coneentiations of inflacimatory mediators in fluid sampled from patients® hings by
bronchioalveolar lavage. Asthma severity is reduced due fo dendritic cell immuno-

receptor activity.

EXAMPLE 8

In vive validation of aovel compounds

1 Tests for activity of T cells are used to evaluate agents that modutate the
sapression or aclivity of costimulafory molecufes-oytokines, cytokine
recepiors, signalling moleonles, or other molecules involved in T cell
achivallon

Mouse anti-CD3-induced eylofine production model:

BALB/v mive are injected with a single intravenous injeotion of 10 pg of 145-

2CIT (purified hamster anti-mouse D3  monoclonal  antibodies,
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PHARMINGEN). Compound is administercd intraperitoneally 60 min prior
fo the anti-CD3 mAb injection. Blood is collesled 90 min after the antibody
injection. Serum iz obtained by contrifugation at 3000 rpm. for 10 min.
Serum levels of cytokines, such as IL-2 and 1L-4, or other seorcted molecules
are determined by an ELISA. Proteins which regulate the D3 downstream

stgnaling can he svaluated in this nsodel.

Tests for activity of B cells are used to evaluate agents that modulate the
expression ar aclivity of the B ccll receptor, signaling molecules, or nther

molecuies involved in B ogll aotivation/immunoglobulin cluss switching

Modse anti-Igl) induced Igf producrion model:

BALB/c mice are injected intravenously with 0.8 mg of purified goat anti-
monse Jgl) antibody or PRS (defined as day ). Compound. is administered
indraperitonzally from day 0 to day 6. Qu day 7 blooed is aollested and serum
is obiained by centrifugation at 3000 r.pm. for 10 min. Serum ievels of total
IR are determined by YAMASA’s ELISA kit and other Tg subtypes are
measured by an Ip GLISA XIT (Rouvgier Bio-tech’s, Monircal, Canada).
Proteins that regulate Igl) downsiream signaling and [g class switching can be

cvaluated.

Tests for activity of monocytes/macropitages are used to evaluats agents that
modulate the expression or uctivity of signalling molecules, transeription

factors.
Mouse LPS-induced TNF-a production madel:
Compound is administered to BALB/c mice by intraperitoneal injection and

ane hour lafer the mice given LPE (200 pg/mouse) by intraperitoneal

injuution. Blood is collected 90 minutes afier the LPS injection and plasma is
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obtained. TNF-o. concentration in the sample is determined using an ELISA
kit. Proteins that reguiate downstream effects of TIPS stimulabion, such as

NF-xF aclivation, san be evaluated,

Tests for aclivity of cosinophils arc used to evafuate agents that modulate the
expression or activity of the eotaxin receplor, signaling molecules, cyto-

skeletal molocules, or adhesion molesules.

Mouse eoterein-incdhiced eosinophilia model:

BALB/o mise are injected intradermally with a 2.5 mi of air on days ~6 and —
3 to prepare an ajrpouch. On day 0, compound is administered intra-
peritoneally, and 30 minules fuler, IL-S (300 ng/mouse) is injected
intravenously. After an additional 30 -minutes, eotaxin is injected
{3 ng/monse, i.d.). Four hours afier the eoluxin injuclion, leukocyles in the
uirpouch exndate are callected and the mumber of total cells is counted,
Differential cell counts in the exudate are performed by staining with May-
Grunwald Gimsa solution. Protcins that regulaie signaling hy the eotaxin

receptor ar regulate eosinophil trafficking can be evaluated.

Passive cutaneons anaphylaxis (PCA) test i vats

& Weeks old male Wistar vats arc sensitized intradsrmally (.d.) on their
shaved backs with 30 pl of 0.1 jg/ml mouse anti-DNP Igf monoclonal
anttbody (SPE-7) under a light anesthesia. Afler 24 hours, the rats are
chatlenged inttavenously with 1 ml of saline conlaining 0.6 mg DNP-BSA
(30) (LBL CO., LTDY and 0.005 g of Bvans blue. Compounds are injected
intraperitoneally (.p.) 0.5 hr prior to mntigen injection. Rats without the
sensitization, challenge, and compound ireatment are used as a conirol and
rats with sensitization, challengs and vehicle treatment are used to deterttine

the value without inhibition. ‘hirly minutes afier the vhallenge, the rats arc
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sactificed, and the skin af the back {s removed. Evans blue dye in the skin is
cxfracted in formamide overnight at 63°C. Absorbance at 520 nm is then

measured to obtain the optioal density of the leaked dye.

Percent inhibition of PCA with a cornpound is caiculated as follows:

% inhibition = {(mean vehivle value — sample valuc){mean vehicle value —

mean control value)} x 100

Profeins that regulale mast ocll degranulation, vascular permeability, or
receptor antagonists agninst histamine receptors, serotomin recepliors, or

oysieinyl [eukoiricne receptors can be cvaluated.

Aunuphyluctiv bronchosonstriation in rats -~

6 Weeks oid male Wislar rals are sensitized intravenously {iv.) with 10 pg
mouse anti-DNP [gB, SPN-7, and 1 days later, the rats are challenged
intravenously with 0.3 ml of suline containing 1.5 mg DNP-BSA (34) under
apesthesia with urcthans (1000 mofkg, i.p.) and galtamine (50 mg/cg, iv)
The ftrachea is camnulated for adifical respiration (2 mlfstroke,
70 strokes/min). Pulmonary infiation pressute (PIPY is recarded thrungh a
side-arma of the cannula comnected to a pressute transducer, Changes in YT
reflect a change of beth resistance and compliance of the lungs. To evaluate 2

cempound, the compound is given L.v. 5 min hofors challenge.

Proteins that regulate mast cell degranulation, vascular permeability or
reccpior antagonists aguinst histamine receptors, serotomin rcccptors, or
oysteiny] leakotricne receplors can be evaluated. Proteins that ragulate the

coniraction of smeoth muscle can be also evaluated.

T cell adhesion ta smaoth muscle colls or endothelial cells

JP 2004-511254 A 2004.4.15
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A puiified population of T cells is prepared by ficoll density centrifigation
followed by separalion on 2 nylon weol column, rosotting with sheep red
blood cells, or using magnetic beads coaled with antibodies. The T cellg are
activated wilh milogen for 36 to 42 hours and labeled with H-thymidine
during the last 16 hours of the activation. Alrway smooth muscle cells or
bronchial microvasoular endothelial colls are obtained from hung teansplaot
tissue, from bromchus resections from cancer patients, from cadavers, or as
cell lines from commercial sources. If fresh tissue is vsed as the source of
cells, the smooth muscle cells and endothelial cells can be isolated from tissue
by dissection [ollowed by digestion for 30-60 minates in 2 solution containing
1.7 mM  ethyleneglycal-bis-(beta-aminoethylether)-N,N,N" N -tetraacetic
acid, 640 Ulml collagenase, 10 mg/ml soybean trypsin inhibitor, and 10 U/ml
elaslase. The smooth muscle cells or endothelial cells are prown in 24-well
tissue culture dishes until confluent and then trealed with 2 test compound and
inflammatory mediators, such as TNF-a. for 24 hours. To measure adhesion, 6
% 10° T cells are added por well and allowed to adhere for one haur at 37°C.
Monadhereat cells are removed by washing six times gently with medium.
Finally, the remaiuing adherent oells are lysed by adding 300 wi 1% Trifon-X_
100 in PBS to sach well and quantitating the radioastivity s a sointillalion
counter. The percent hinding is culoulaled us counts recovercd from adherent

cells/total input counds x 100%
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CLAIMS
1. An isolated polynucleotide encoding a dendritic cell immunoreceptor poly-

peptide and being selceled from the group consisting of:

a)

b)

)

d)

¢

a polynucicotide encoding a dendritic cell immunoreceptor poly-
peptide comprising an amino acid sequence sclected form the group

consisting of

amino zeid sequenees which are at least about 30% identical to
the amino acid sequence shown in SEQ 1D NO: 2;

the smine avid sequence shown in SEQ IDNG; 2;

amine acid sequences which are at least about 30% identical to
the amine acid sequence shown in SEQ I NO: 15; and

the aminc acid sequence shown in SEQ 2 ﬁO: 15;

a polynucleotide comprising the sequence of SEQ IDNO: 1 or 14;

2 polynuolootide which hybridizes under stringent conditions fo a

polynuclestide specified in (a) and (b);

a polynucleotide the sequence of which deviates from the pely-
nugleotide sequences specified 1o {8) to (¢} due to the degeneration of

the genetic cods; and

o polynugleolide which represents a fragment, derivalive or allelic

variation of a potynucleotide sequence specified in (a to (d).

2. An expression vector containing any polynucleotide of claim 1.

3. A host cell conlaining the expression veetor of claim 2.

JP 2004-511254 A 2004.4.15
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A substantially porified dendritis celt immunereceptor polypeptide encoded
by a patynucleotide of slaim 1.

A methed for produsing a dendritic cell immunorcceplor polypeptide,

wherein the method comprises the following steps:

a) culturing the bost cell of claim 3 under conditions svitable for the

expression of the dendritic ocll immunorzeeptor polypeptide; and

h) recoveting the dendeitic ecll immunarceeptor polypeptide from the

host setl culture
A methed for detection of a polynucleotide encoding a dendritic cell
imomunorecepior polypeplide (o a bielogical sample comprising the following

steps:

a) faybridizing any polynuclectide of ¢laim 1 to a nueleic acid material of

a hiofogical sample, thereby forming a hybridization camplex; and
by detecting sad hybndization complex,

The method of claim &, wherein hefore hybrdization, the nucleic acid

material of the biclogical sample s amplified.

A methed for e delection of # polynusleotide of claim L or a dendritic celt

immunoreceptor polypeptide of claim 4 compeising the steps of

conlacting a biological sample with 4 reagent which specificaily interacts with

the polynucleatide or the dendritic cell immunoreceptor polypeptide.

JP 2004-511254 A 2004.4.15
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A diagnostic kit for condusting the method of any one of claims 6 1o 3.

A method of screening for agents which decrsase the aclivity of a dendritic

cell immunoreceptor, comprising the steps of:

contacling a test compound with any dendritic cell immuncreceptor poly-

peptide encoded by any polynucleolide of claimi;

detecting binding of the test compound to the dendritic eel] immunoreceptor
palypeplide, whereln a test compound which binds to the polypeptide is
identified as a potential therapeutic agent for devreasing the activity of 4

dendritic cell immunoreceptor.

A melbod of sereening for agenls which regulate the activily of a dendritic

cell immunoreseptar, comprising the steps of:

contacting a test compound with a dendritic ce]l immunoreceptor polypeptide

snooded by any polynucteotide of claim 1; wnd

detecting a dendritic cell immunoreceptor activity of the polypeptide, wherein
a tost compound which incrcases the dendritic ccll immunorecepior activity is
identified as a potential therapeutic agent for increasing the activity of the
dandritic cell immunorecoplor, and wherein a test compound which decreases
the dendritic cell immunorecepior activity of the polypeptide is identified as a
potential therapeutic agent for deereasing the activily of the dendntic cell

immunorceeptor.

A method of soreening for apents which decrcase the activity of a dendritic

cell immunareceptor, comprising ihe steps of:

JP 2004-511254 A 2004.4.15
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confacting 2 test compound with any polynucleotide of claim 1 and detecting
hinding of the test compownsd to the polynuclsotide, wherein a test compound
which binds to the polynucleotide is identifiec as a patential therapeutic agent

for decreasing the aclivily of dendniliv cell immunoreceptor,

A method of reducing the activity of dendrilic cell immunoreceptor, com-

prising the steps of:

contacting a ccil with a reapent which specifically binds to any poly-
nucleotide of claim 1 or any dendritic cell insmunoreceptor polypeptide of

elaim 4, whereby the activily of dendritic cell immunereceptar is reduned.

A reagenl thal modulales the activity of a dendritic cell immunoteceptor
polypeptide or a polynucleotide wherein said reagent is identified by the

method of any of the olaim 10 lo 12,

A pharmaceutical composition, comprising:

fhe expression veetor of ¢laim 2 or the reugent of claim 14 and a pharma-

ceutically acceptable carrier.

Use of the oxpression vector of claim 2 or the reagent of claim 14 for the
preparation of @ medicament for modulating the aclivity of a dendritic ell

immunoreceptor in. & discase,

Use of claim 16 wherein the discasc is cancer, asthma, obesity, diabetes, a

CNS disorder, or a cardiovascwlar disorder,

A CDNA encoding a polypeptide comprising the amino acid sequence shown
i SEQIDNOD: 2or 15

JP 2004-511254 A 2004.4.15
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The cDNA of claim 1§ which comprises SEQ 1D NEx: 1 or 14,
The cDNA of claim 18 which consists of SEQ ID NO: | or 14
An expression vector comprising a polynucleotide which eusodes a
pelypeptide comprising the umine acid sequence shown in SEQ ID NO: 2 or

15.

The expression veolor of claim 21 wherein the palynucleotide couosists of
ST ID NO: 1 or 14,

A host cell camprising an expression veotor whivh etioodss & polypeplide

compnsing the amine aeid sequence shown in SEQ 1D NO: 2 or 15,

The host cell of claim 23 wherein the polynucieotide conatsts of SEQ 1D NO:
[orl4.

A purified polypeptide comprising the amino acid sequence shown in STQ ITy
NQ: 2 0r 15,

The purified polypeptide of claim 25 which consists of the amino acid

sequence shown in SEQ ID NO: 2 or 15,

A fusion proleln comprising a pelypeplitle having the amino acid sequence
shown in SEQ TDNO: 2 or 15.

A method of producing a polypeptide comprising the amino acid sequence

shown in SEQ [D NO: 2 or |5, comprising the steps of

culturing @ host ce)l compising an expression vestor which encodes the

polypeptide under conditions wherehy the pelypeptide is expressed; and

JP 2004-511254 A 2004.4.15
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33,
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isolating the polypeplide.

The method of claim 28 wherein the expression vestor comprises SEQ T
NO: Vorid

A method of detecting a coding sequence for a polypeptide comprising the

amine acid sequency shown in SEQ 1D NO: 2 or 15, comprising the steps of:
hybridizing & polynuecleotide comprising [1 contignous nueleotides of SBEQ
IR NO: T or 14 to nucleic acid material of a biological sample, thercby

forming a hybridization complex; and detecting the hybridization complex.

The method of claim 30 further comprising the step of amplifying the nncleio

acid material before the step of hybridizing.

A kit for detecting 2 coding sequence for a polypeptide comprising the amine

acid sequence shown in SEQID NO: 2 or 15, compeising:

a pelynucleotide comprising 11 contiguous nucleotidas of SEQ D NQ: 1 or
14; and

instructions for the method of cluim 30.

A method of detecting a polypeplide comprising the amino acid sequence

shown it SEQ ID NO: 2 or 15, comprising the steps of)

contacting a biological sample with a reagent ihat speeiticatly binds to the

polypephidc to form 2 reagent-palypeptide commplex; and

detecting the reugent-polypeptide complex.

JP 2004-511254 A 2004.4.15
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36.

37,

38.

39,
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The method of ¢claim 33 wherein the reagent is an antihody.

A kit for detocting a polypeptide comprising the amino acid scquence shawn

i 85O TN NG: 2 or 15, camprising:

an antibody which specifically binds to the polypeptide; and

instrustions for the method of claim 33.

A method of screenfup for agents which can madulate the activity of a human

dendzitic cell immunareceptor, comptising the steps off

contacting a test compound with a polypeptide comprising an amino acid
sequence selected from the group consisting ofi (1} amino acid sequences
which are at least about 30% identical to the amino acid sequence shown in
SEQ I3 NG: 2 or 15 and (2) the amino acid sequence shown in SEQ 1D NO:

2orl5; and

detecting binding of the test compound to the polypeplide, wherein a test
compaund which binds to the polypepdide i3 identificd as a polential agent for
regulating activity of the human dendritic cell immunoreceptor.

"The method oF claim 36 wherein the step of contacting is in a cefl.

The method of elaim 36 wherein the cell is in vitro,

The method of clatm 36 wherein the step of contacting is in 4 ccli-fren

system.

‘The method of claim 36 wherein the palypeptide comprises a defectable label.

A 2004.4.15
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The method of claim 36 wherein the test compound comprises a detectable

label.

The method of claim 36 wherein the test compound displaces a Jabeled ligand

which is hound to the polypeptide.

The method of claim 36 wherein the polypeptide is bound to a solid support.

The method of claim 36 wherein the test compound is bound to a solid

support.

A method of screening for agents which modulaic an aclivily of a human

dendritic cgll immunoreceptor, comprising the.steps of*

contasting a test compound with a polypeptide comprising an amino acid
sequence selected from the gronp consisting oft (1) amino acid scquences
which are at Jeast about 30% identical to the amino acid sequence shown in
SEQ ID NO: 2 or 15 and (2) the amine acid sequence shown in SEQ 1D NO;
2or 15; and

detecting an activity of the polypeptide, wherein a test compound which
increases the aotivity of the polypeptide is identified as a potential agent for
increasing the activity of the human dendritic cell immunarsceptor, and
wherein a lest compound which decreases the astivity of the polypeptide is
identified as a patential agent for deorsasing the aclivily of the homan

Jendritic cell immunoreceplor.

‘The method of olaim 435 wherein the siep of contacting is in a cell.

The methad of claim 45 wherein the cell is in viiro.

JP 2004-511254 A 2004.4.15
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The method of claim 45 wherein the gicp of contacting Is in a ccll-free

system.

A method of sereening for agents which modulate wn aetivity of & human

dendritic cell 1mumunoreceptor, comprising the steps oft

contacting & fest compound with a product encoded by a polynucieotide

which comprises the nucleotide sequence shown in SEQ ID NO: 1 or 14; and
detecting binding of the test compound to the product, wherein a lest
compound which binds le the producl is identified as a potential agent for
regulating the activity of the human dendritic cell immunareceptor,

The methed of elaim 49 wherein the praduct is s polypoptide.

The method of claim 49 wherein the product is RNA.

A method of reducing activity of a human dendritic cell immunoreceptor,

comprising the step of:

contacting a cell with a reagent which specifically binds to a product encoded
by a polynueieolide comprising the nucleotide sequence shown in SEQ ID
NO: 1 or 14, whereby the activity of a human dendritic cell immunoreceptor
is reduced,

The method of laim 52 wherein the product 1s a polypeptide.

The method of alaira 53 wherein the reagent js an aniiboedy.

The method of claim 32 wherein the product 1s RNA.

2004-511254 A 2004.4.15
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62,
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64.
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The method of olaim 55 wherein the reagent is an aniisense oligonucleolide.

The method of vlaim 56 wherein the reagent is w nihogyme.

The method of olaim 52 wherein the oell is in vitro,

The method of oluim 52 wherein the cell is ir vivo,

A pharmaceutioal composilion, comprising:

a reagent which specifically binds to a polypeptide comptising the amino acid
sequence shown in SRQ D NO: 2 or 15; and

s pharmacentically acceptable carrier.

The pharmaceutical composition of olaim 60 wherein the reagent is an

antibody.

A pharmaceuiical composition, comprising:

a reagent which specifically binds to a prodect of a polynuclectide com-

prising the nucleotide sequenos shown in SEQ D NO: 1 or 14; and

a pharmacentically acceptable sarrier.

The phatmaceutical compaosition of claie 62 wherein the reagent is o

ribozymne.

The pharmaceutical compuosition of claim 62 wherein the roagent is an

antisense ofigonucieotide.
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67.

68.

&9.

70.

71.

S94 .

The pharmacestical composition of clabm 62 wherein the reagent is an

antibody.
A pharmaceutical composition, comprising:

an expression veclor encoding a pelypeptide comprising the amuine sid

sequence skown in SEQ 1D NO: 2 or 15; and
a phatmaceutioally acceptable cartder,

The pharmaceutical composition of claim 66 wherein the expression vectar

compriges SEQ IDNO: L or 14,

A method of treating u dendntic cell lmmunarsceptor dysfunction related
disease, wherein the disease is selected from cancer, asitima, obosity,

dizbetes, a CNS disorder, or a sardiovasoular disorder comprising the stop oft

administering to a patient In need thereof a therapeutically effective dose of 2
reagent that modulates a function of 4 human denddlic esll imemunerceeptor,
whersby symiptoms of the dendidtie cell immunoreceptor dysfinction refated

disease are amefiorated.

The method of claim 68 wherein the reagent is idenfified by the method of

claim 36,

The method of claim 68 wherein the reagent is identified by the methed of

claim 45.

The method of claim 68 wherein the reagent is identified by the method of

ulaim 49,

JP 2004-511254 A 2004.4.15
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<210> L

<Z11» 402

<212> DNA

<213> Home sapiens

<400> L
tggagotgat

gggakgaaat
gtgatcaaca
tatbetctgg
coabacaaty
tgtgegakaa

gtaccteags

goocaacoos
cttggactaa
coagggaaga
ggotgtoaga
aazatgteas
tazatticeg

agteaattby

PCT/EP01/11812
-0 -
SEQUENCE LISTING
THMMUMORECE PIOR
ttggactteca tttcagtcta ghtgetactt tatttetact 60
gaghcasaag aactgtictg tgatggggge tgatetgghtg 120
acaggatttc atcattcaga atetgaanaag asatictict 180
tecagggoylt eggegacalt ggeaatgggt tqgaccagaca 240
atbokggeas teagytyaac coaataacct tgatgagegt felely]
ttoktcagaa gaatgggget ggaatgacal toactgteoat 360
caagatygaad aagatatacx ba 402

(155)

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

wo

210>

211>

212>

€213>

02/32958

Remo

400> 2

Trp
2

The

RAsp
Leu
65

Tro
Leu

ely

Mak

Ser

Ils

val

Tha

B0

Tyr

Asp

Erp

Lys
130

<210x

<211>

<2212

<213>

Cys Cys

Ser Thr
20

Met Gly
35

Ile Ile

Asp Pro

Hhen Clin

€lu Azg
100

Asn Asp
115

lys Tle

3

237

PRT

sapiens

Proe

cly

Ala

GIn

Gly

en

a5

Cye

Ile

Tyx

Homo sapiens

Thr

et

EX1)

Gly
70

ala

His

Ile

Pro

Gln

Ley

Lew

55

Arg

Thr

Tle

cys

T2

Ser

val

40

Lys

Arg

The

Iie

His

120

Thr

Trp
25

al

Brg

Asn
108

Val

Sex
10

Thr

Aam

Trp

His

S0

Fhe

Pro

FPhe

Zys

Asn

Ser

Gln

75

Ser

Arg

Gln

Gln

Ser

Thr

ger

6Q

cly

Ser

Lys

Eln

Lrg

45

val

Gliun

Sar

Sex

125

Ser

Lys

30

clu

rhe

Asp

Bra

Gla

110

Ilc

Cys

15

Glu

Leu

Gln

Len

95

cys

(156)

PCT/EPO1/11812

Tyr
Cys
Gln
Gly
Thr
&0

Aen
Trp

Lys

JP 2004-511254 A 2004.4.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

WO 02/32958

<400> 3

Met Thr Sec
1

Lys

Thx

Phe

sp

Asn
1458

Gln

Arg

Ser

Ala

Leuw

50

Val

Lys

Val

Ser

Ser

130

Thr

Ala

Arg

Lys
210

Ser

Fro

35

Lau

Tle

Glu

Glo

Ser

115

Glu

Gln

Tyx

Val

Gia
188

Gly

)

His

Il=

Phe

Gla

100

Asn

Lys

cln

Fhe

Asp

180

Pxo

EFro

Ile Thr Tyr

Ile

Lys

Phe

Phe

85

Thix

Cys

asp

Glua

Val

165

Gln

Ser

Lys

Zisn

Ser

Fhe

Gln

70

His

Ala

Tyx

Cys

Thr

Asp

Arg

Thr

asn

Leu

55

Lys

Thx

Trp

Phe

Ala

135

Asp

Teun

Pro

Pro

Trp
215

Ala

ala

Thr

40

Leu

Tyr

Thx

for

Ila

120

Brg

Phe

Tye

Asn
200

Gly

Glu

Ser

25

Gly

Len

Ser

Lou

Cys

108

Ber

Met

Ile

Asp

Aan

185

Glu

Txp

val

10

Ser

Phe

Ala

Gln

€lu

20

Cys

Thr

Glu

Fhe

Pro

170

Glu

Arg

hsn

Bry

Ala

Pro

Ile

Leu

75

Cys

Pro

Glu

Ala

Gln

1565

Gla

Sex

Cya

nap

Phe

Ala

Tys

Sem

&0

Lew

val

Lys

Ser

Hie

140

Agn

Gly

Val

Val
220

Lys

Sex

Lieu

45

Glu

Lys

Asn

Ala

125

Leu

Leu

GLn

Thx

Val
205

Asn

1ys

30

Leu

Phs

Lys

Lys

Trn

110

Ser

Leu

Gln

AXg

Pha

1en

Lew

Cys

&lu

15

Glu

Cys

Il

Lys

Asn

95

Lys

Tep

Val

Glu

His

175

Asn

Tieu

(157)
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Fhe
Axg
Ala
Ala
Thr
80

Met
Ser
Gln

Ile

Cliu
ig0

Fhe

Gly
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Pro Gln Azxg Ser Val Cys Glu Met Met Lys Ile His Len
230

228

<Z10> 4
<Zll> 582

<21Z2> DA

«<213> Home sapiens

<400> 4
ttttaaatgg

atteettgta
atgocaacac
ttgcaaatiyg
gaacggaaat
aatotcaktc
atgtogeega
ctgaatgaty
agaacagtte

agactgaaat

210> 5

<21l> 1613

<212> DHNA

attatatoat
caaaacttac
aaacacattt
aottotgagg
ttattatoge
tatactcacy
ccccctggat
aaatoetgtt
ttttgactat

gaagtccaag

<213> Homo sapiens

<220

<221> wisc_feature

222> (B42)..(B42}

<223 n-a, c, g or &

sagtqtaata
acatanatka
ccagggagaa
tacatgacag
acazegchoa
tgacatttto
ctgaeagece
ettoootggat
tagtecaaga

gagttgggea

235

qgtgacagas
aaaaatcaat
ratttoattt
tgaatgtoat
toaaggthak
attgtatggk
cagaaaataa
gtigatcace
ttgeatcoca

geagatogaa

tgotganaca
ttagotttot
atatgtagat
tecagencos
tgggtteace
gtotggtoaa
gaagasktte
accagakcag
gtagaaataa

to

(158)

PCT/EP01/11812
ttttagggge 50
acaacggtyy 1zc
cttetteates 180
ttottotgas 240
tgagtgocag 300
mocattgeca 360
tttteagate 420
cacooatoas 480
agtageaact 540

582
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400>

5

tttggattat atcataagty

ttgtacasaa cgtacacata

BAcccaaaca catttecagy

antkgactte bgaggtacat

gaaatttatt ategoacaas

gacaagkttca Btatatgghyg

tgacagcoce agasastasg

ttecectgagg gtgatcacea

agtocaagat geatcocagk

ttgogcagea gotecaatct

agacogtiga actecgtaac

goeactogat cotgaggete

ctotatoagg tgggtgegaa

gttgtggtts tatgotaazc

angtagggge akogeacace

ttgatacgty ggageacgtg

ctogaaggtt acgacggttt

<2105

<2311>

<212>

<213>

<220>

<221>

<222

<223>

€
753
DMA

Howo sapiens

miso_feature
(527} .. (627

n=a, . g or L

taataggtga
aattaaaaas
gagaztattt
gacagrgaat
getoatrangy
tebggteans
aagaatttat
coagatcago
agaaatataq
totatgtact
ttggacgace
tocttoaggea
gcgantggha
aggccaagec
astgboaggt
ackgocageg

cgkogogeag

eageatgekd
teaattbage
cagttagatg
gteattocag
gttattgggt
coattgoeaa
tttoagatta
toacatcaca
tagcaactag
tatettacag
tetggacgtlt
acaatgtgtg
aaactttote
togagagooo
cageacgaga
cggtagttac

gegtgtaggt

aaacatttea
tttetacaac
tagatottot
cnoccattogt
toaccigagk
tgtogoogac
tgaatgatga
gaagaggtgo
gactyaatga
gacgoaggto
tigoatacat
gygegoacaca
cazagatggt
Ltogegteta
gtageaactt
gageatatag

gtotgotaga

(159)

PCT/EPOL/11812
ggggeattee &0
gotggatgec 120
teoatattgoa 1890
ctgaagaacg 240
gocagaatgt 300
ococctggate 360
aatcctgttc 420
tttgactatl 480
agtecaggyy 540
gguttgagty €00
araattgtga G50
cttggacatt 720
gacttgegga 780
ggectgagge B840
ggaggagaag %00
askgggtacg R0
gte 1013
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<220

<221> misc feature

<222%  (708)..{708}

<223> n=a,

<400> &
ttttttgaca

attaagagag
ggoacatgea
cagaccaatt
ttacacatga
acctgttoat
ttgaggacca
tagcacaacqg
ttecattgtat
coccavaama
agtgtttato
agatgotygat

goacaaatgoe

<z2i0> %
<21i> EEg8

<212> DHA

o, gort

ccacatoata
actcatgttc
asaatgotea
cteteataag
atasgaagag
ggagaatgtt
sgacasttaa
cagegotsat
ggtgtotgat
tangeagakt
accageaggt
toagtagaaa

sagoctgobt

<213> Homo sapiens

400> 7
ggaaasanty

actottggaz
ctgolkactte
ccacatgggt

gquteotggac

zttataazag
gacaaagtek
actteaactg
goteatetgy

actagtactg

tazttttakt
totecatgty
atsestgote
tagaatagti
ctrattaket
cagttoataa
catcattces
toggatoask
caaccoatty
cttctigrag
gageotneat
tazaagtgca

ttgcaaazaa

aactgaacka
ggagotgthy
acttgghoge
tggtgatoea

attatbrtat

ggtaaataat
tgcacaatgy
aatttatgan
Jacagaccag
atcoctacas
gtggatctte
gocoeatott
aggctoacat
ccaatgtoge
attotggaag
totagoacag
gtitggaacta

ggt

tactgaattg
cocaaaggat
abettggaat
cagocaggaa

aggactbtea

totktagoaz
gggeckecag
sasgtgaate
ctasattota
tgacagatac
ateaketcac
ttgggtgatt
ggatgecaga
tgaccttetg
atgaaatoct
teocttotcac

aatgacenge

gagbgtacaa
tggaagcagk
gagagkaagy
caacaggatt

zatcoagghy

(160)

PCT/EP01/11812
ccagataaza 60
tacaggctot 120
agteaatgta 180
tggaccteoce 240
caatacaace 300
asactgacot 360
tacgamaatt 420
atgtggaact 480
gatctgagag 540
goteottobty £00
tgtottgoon 650
aattetttgg 720

753
aatgggetic 60
ttggttoeta 120
agaactgete igD
teatcactog 240
atcmacanty 300
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yoaatggatt gatcagacan
tagoagtgac aatgaacagt
gagtgatate scttgeagtg
atgaatcaca cattctecat

ttggaaagtt ctkeatgt

<210> &
<211> 5E8
<212> DA

<213> Homo sapiens

<400> 8
ttaasgaatga gtgatbtcata

actgcaagag atatcgttec
ttttteattg coackgetgg
tgtetgatea moccatkgec
agcakgagtyg tccaagatec
tagatgagea ceocatgeggg
aactgtggga accaagtage
coagactttg tottooatgg
atthtttgea gottttbbbt

agoaactaag aatgtgattg

<210> @
<211> 403
<£212> DNA

<213> Homo sapiens

<400> 9

agltacgabyga
ghgbtataal
ataaacagaa

ggocatggga

aghttatttt
agccooatee
gctoaccath
atbgoegatg
cagtgatgaa
ageagttote
agtgggaace
ghgamacact
cttcaagaag

ceagqrags

tantacecaca
asatuategk
ctoaattige

ttgcattglt

¢tteatctga
agtcttccaa
Ftgecagaat
gectgtatec
atcotgotet
cteactettg
asatagccte
thtkgtgoag

ttgagagtac

thobggeaca
cagag Lacty
catgtgaaaa

atecaccatt

casactgact
cggtazatta
agtgakacttt
cacaacccots
teockggetth
ttocaagatg
castcotttg
ttocaattcat

ttitgamaat

(161)

PCT/EPOL/11812
aagygtgagec 360
gatggggety 420
aaatatactt 480
acgeagacas 540

558
totgtitaag 60
ttgtagoaca 120
ctteatatgg 180
taasataage 240
ggatcaceae 300
ctgatgasga 380
gqeaacagek 220
tgtgoattat 480
amatgataaa 540

568

sgtttattit cLicatotga ceaactgset totgtlliasa acbycaagaa atategttes

wgecceatee aghottoraa cggtaaatia tihglagoaca bhittteatig ccackgetgy

60

1z
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getcaccatt gggocagaat

attgocgatg goctgtatoe

cagtgatgaa atcctgotcet

ageagtbete cteoactettg

agtgggasce aaalagectc

<210%

<211»

<212

4213>

<400>

10
G666
DNA

HOomo aapiens

10

thtttttttt ttgacaccac

agggaaatta agagagacto

Aggegtotgy cageatgaaa

gteaatgtac agacczatte

ggacctooot tacacatgaa

aateccaacca ocotghtteaty

aactgacett toagoaccaa

acgaaaattit agoacascge

tgtggaactt tcattotatg

atctgagage ceccacgaaat

ecrctictbga ghathbtatea

gttttg

<2106>
<211>
<212>

<213

11
561
DINA,

Homo sapieng

gtgatacttt
cacaacecta
tootggettt
ttocangatg

caatoctttg

atcatataat
atgetotote
aamtgctceas
teteataaghk
taagaagage
gagaaagtic
gacaattaac
agegoteate
gtotetoate
asgeggette

coagranggy

ctteatatgy
taaaataage
ggateaccas
ctgatgaaga

ggeaacagot

tttattggka
catgtgtgea
tasatgctcx
agastagttg
ttattatcta
agttcataag
atecaktccag
gggakteactg
aacccattge
ttokbgoaga

agcatacatt

tatotgatea
agoatgagty
tagatgagea
aactgtggga

coa

zataatteott
caaltgggggg
cttiakgaaa
acagaccaco
tcoctacaat
tggatcttca
ccccatettt
agctoacgty
caatgteget
thotgamaga

sttgcacagt

(162)

PCT/EP01/11812
acecaktges 180
tocaagatee 240
cecatgoggy 3¢0
accaagtage €0

403
tageaacoay 50
ctoteagtac 120
aagtgaatea 180
taaattotat 240
gacagataco 300
tcatotcaca 380
tgggtgattt 420
gatgocagaa 430
gacctactgg 540
tgaaatcoty 500
cobbgtoact 660

566
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<400> 11
ycaagatkge

cocaaagaath
tggagtaaga
caggaagage
ctgtcagate
aatgocacat
agktateatco
aggttgattt
gatgtgattg

tocttaggaat

<210> 12
<211> 448

<212> DRA

atrgtgtaza
ggaageeatt
gtaaagagas
aggabtieat
caaagggeca
cotggoacte
cazacgktaa
gkgagatgag
gaakbggaago

caaacaggga

<212> Homo sapiens

2400 12
ctagaatgga

agaatctgca
attggcaatg
agactagtga
ggggctgaaa
tecacttatyg
gggatagata

ctgtoaacta

<210> 13
<2l1l> Bk

<212> Dns

ggctcacety
agaagaatat
ggttgateag
tcocaatgag
bgatgttaat
a&ctgaacat
ataagcrett

ttctacttat

<213> Hemo sapiens

aaascactog
tgaktecean
ghgatocate
carcaacact
tggacaatgg
agakgaacoc
aggataggge
geagototat
tgtaagrtata

3

chggtgataa
gotkattttg
acaccataca
cgotgegtig
tgtottggte
totocatgaa
ctkattcatg

gagageat

teokgtagaag
tgotacttes
aggggtgots
ctgaaccete
cagtgoatts
agtagoaaca
tagagtgteg
rtatgaacaa

gagacagota

acactomaga
tggggetete
atgazagtte
tgctzaattlk
ctcamaggta
cagatgettg

totaagggay

acaaagtety
cttecegtga
atctgetagt
atgetgotta
atecagroacn
ctgaatttbg
concttytga
agoattotet

qgaagttorte

agagcaggal
agatecagas
eacatictgg
tegtaaatca
agtttgtgag
gattggtate

gtocatagaa

(163)

PCT/EPOL/11812
gagotgttot 60
cactgeatec 120
gatocagage 180
ttatgtagog 240
atatgatons 300
tgttgtacta 360
tggtgateat 420
acagactoat 480
catttgatee 540

561
tteatebtea 60
ggteagegac 120
catecaogtg 1BD
cocazaagat 240
atgatgaaga 300
tgtoattgta 350
Litaggiggt 420

448
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- 10 -

<400> 13
Ltbetthttt trottbttagy btagagaagtt batkkgetces

ctetgtagte coctagtacat ggaamatict catkatatas
tazatttaca catghageag tattataata tgtatascea
ctgtggacet ecteottteaca kgyaagaackt tecaagoate
tgeaatecca cagtoasgga gaatotghign ttcataagea
cezacttotg tthtatomctg caagmgotat cactocagee
gatttattat azacacattgt teattgteac tgotaggobke
catteecatt gtatggtote tgatogasce atkqeocatbg
gtoctataae ataageagea tgogtateoca ggakcctogn

ggotgtoggat eaccaccag

<210> 14
<21t> 444
<212> DNA

<213> EBomo sapiensg

<400> 14
totgtitaata ttttttetic bthotatacte atttgggaag

cottggactt catbtoagtc taghtgokac ttiatttota
sagagtoasa agzactgtte btgtgabogggg gotgatetga
gmacaggatt tcatcattcz gaatctgaza agaaattobt
gatceagggy gtcggogaca thggoaatgg gtigaccaga
acattetgge actcaggtga acccaatazc cttgatgage
cgttobtony aagaatgygg chtggaatgac atteactgre

tgeaagatga agaagstcta cata

acatatgeas
Jazaatgaca
ckggetgogt
tgegtagtyg
tattttette
ceateeagta
acettoatge
tegatgacot

caggaaaton

attggageig
ctgygatgea
tggtgatcaa
cttattitet
caccatacaz
gtigtgegat

atgtagctez

(164)

PCT/EPOL/11812
agagagtctc 60
aatgattaag 128
acctazaatt iso
tggaraacaa 240
acctgacaaa 300
thetcatgat 360
cagaatgtay 420
gaatetgaaa 480
tgotettoct 540

558
etgoceaacc &0
atcttggact 120
Qacoagggaa 180
ggggotgtoa 240
tgazaatgte 300
aataaattte 360
gaagtoaztt 420

4344
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<210> 1%
<211> 148
<212> PRT
<213> Homo sapiens
<d400> 15

Ser Val Asn
1

Ile
85

Asn

Lys
145

Cys

Thx

Gly

g0

Ile

Pro

Glu

Arg

Asp
130

Pro

Gly

35

Ala

Gln

Cly

Cys
115

Ile

Tyx

Ile

Thx

20

Met

Asp

Asn

cly

Val

100

pAE)

His

Ila

FPhe

Pro

Gin

Leu

Len

Arg

EE]

Ile

Cys

Ser Ser

Txp Thr

Sex Trp

Val vVal

55

Lys Arg

70

Arg His

Phe Trp

Ile Ren

His Val
135

Ser

Ser

Thx

40

Ile

Asn

His

Fhe
izo

Pro

Ilc

Fhe

25

Lys

Asn

Sex

Sex
108

Arg

Gl

-11-

Leu

10

&in

Ser

Thz

Ser

Trp

g0

Gly

Ser

Lys

Tle

Gin

Arg

Tyr

75

Val

Glu

Ser

Sex

Tep

Ser

Lys

Glu

€0

Pha

Asp

Pxo

Glu

Ile
140

Glu

Cys

Asn

45

Glua

Leu

Gln

Asn

Glu
125

Asp

Iyr

Ele]

tym

Gin

aly

Thr

Asn
110

Trp

Lys

(165)

PCT/EPO1/11812

Trp Sex
15

The Ile
Ser ¥al
Asp Phe
Leu Sar

an

Pro Tyr
95

Leu Asp
Gly Trp

Met Tys
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FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

Continuation of Box I.Z

Claims Nos.: partially: 6, 13-17, 33, 52, 60, 62, and 68-71

Present clatms 8, 13-17, 33, 52, 60, €2, and 6871 relate to a reagent
defined by reference to a desirabie characteristic or property, namely
specifically interacting or binding to the palypeptides or
poiynucTeotides of the present application.

The ¢laims cover all reagents having this characteristic or property,
wherzas the appiication provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 FCT for only a very
limited number of such reagents. In the present case, the clalms so lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impessible. Independent of
the above reasoning, the claims alsa Tack clarity (Article 6 PCT). An
attempt 12 made to define the reagents by reference to & result to be
achieved. Again, this Tack of clarity in the present case 15 such as ta
render a meaningful search over the whole of the claimed scope
impassible. Consequently, the search has been carried out for thase parts
of the claims which appear to be clear, supperted and disclosed, namely
these parts relating to reagents being, antibodies, antisense
polynucleotides, polypeptides, RNA, and ribozymes.

The applicant’s attention 1s drawn to the fact that claims, or parts of
¢laims, relating to inventions in respect of which no international
search report has been es€ablished need not be the subject of an
international preliminary examination (Rule 66.i(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry cut a
preliminary examination on matter which has not been searched. This s
the case irrespective of whether or not the claims are amended following
receipt of the scarch report or during any Chapter II procedure.
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alional application No.
INTERNATIONAL SEARGH REPORT PCT/EP 01/11812

Box | Obsarvations where certain ¢laims ware found unsearchable (Continuation of item 1 of first sheet)

This |nteraational Search Report has not been esablished In respsct of certain clalms under Aricle 17{2j(s) fer the following reaenns:

1. m Slakrns Nas.:

becauae thoy ralntn to cubjoct mattsr not renulred to be soarched by thia Authorlty, namely:

Present claims 13, 52-57, 59 and 68-71 are interpreted as claims directed to a
method of treatment of the human/animal body, the search has been carried out

and based on the alleged effects of the compound/compositiuvn,

2 [T| Claims Mos.: partially: 8, 13-17, 33, 52, 0, A2, and 68~71
= because sney relawe to parts of the Intarnatloral Application that do not comply with the prescribad reguirements o such
an extent that no meaningful Inteynatonal Search can be caried ow, speciiically:

see FURTHER INFORMATION sheet PCT/ISA/210

£ D Claims Nos.:

because ey are dependant claims and a2 not drafted ® accordance with the second and third sentences of Rule S.d(a).

Box I Obsevvations whars Unity of Invantion is lacking (Continuation of item 2 of first sheet)

This intematianal Searching Authority found multiplz laventions in this Intematcnal application, as follows:

A A5 all required adeitonal search te2s were tinsly paid by the epplicant, this Interratonal Search Hepon covers all
searchable olaims.

2. D As all searchagle claims could be searched wiout effort justfring a1 additional tee, this Authory did not invite payment
o any additioral fas.

& As unly senie of fwe reguired sddigonal search feas ware Linely pald by the applicant, thisintenatienal Search Reporl
sovars only thoee claims far whish fass were paid, spenlfiaally Clime Nos.:

4 D Na raquirerd nddillonal S2aroh faes were finely prid by the applisant. Conseqaendy, his INernational Searsh Heportls
restiicted to tha Invention first mentioned in the slaims; it i@ couered by clalma Noa.:

FRemark on Protest D Tre addiianal search fees were ascomparied by the appiicant’s pratest.

D RO protast accompankid thy Juynist of sidklona) Bearmh fess.

Form PCTASAZI0 (contimoaton of lirst shaet [3)) (July 1898}
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