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Dendritic Cell-Derived Nncleic Acids and Related Compositions and Methods
Field of the Inveniion

The present invention relates generally to genes associated with dendritic
cellg, cells which fupction in the immune system.  The invention more particularly
relates to nueleic acids isolated from dendritic eclls, proteins encoded by sezid mucleic

acids, and related diagnostic and therapeutic compositions and methods.

Backeround ot the Invention

Dendritic cells specialize i the uptake of antigen snd the presentation of
antigen to T cells. Dendrific cells thus play 4 erifical role in antigen-specific immune
TesSponses.

Dendritic cells are represented by a diverse population of morphologically
similar cell types distributed widely throughout the body in 4 vanety of lymphoid and
non-lymphoid tissues {Caux, ef ¢f, 1995, Inmunofogy Today 16:2; Steinman, 1991,
Ann. Rev. Fumuncl. 9:271-296). For example, these cells include Tymphoid dendritic
cells of the spleen, Langerhans cells of the epidermis, and veiled cells in the blood
circulation. Dendritic cells arc collectively classified as a group based on their
morphelogy, high lsvels of surface MHC-class 1 expression as well as expression of
scvoral accessory molocules (B7-1[CD80] and B7-2[CD8G]) that mediate T ceil
hinding and costimulation (Inaba, er afl, 1990, Ierevn. Rev. Immunal 6:197-206;
Frendenthal, ez al, 1990, Proc. Naid. dead. Sci. (084 87:7698). In addifion, the
absence of certain other surface markers expressed on T cells, B cells, monocytes, and
natural killer cells is indicative of dendritic colls.

Dendritic cells are hone marrow-derived and migrale as precutsors through
blood stream 1o tissues, where they become resident cells such as Langerhans cells in
the cpidermis. In the periphery, following pathogen invasion, immature dendritic cells
such as fresk Langerhans cells arc reeruited at the site of inflammation (EKaplan, ef ef.,
1992, J Exp, Med. 175:1717-1728; McWilliam, & al., 1994, J. Exp. fed. 179:1331-
1326) where they capture and process antigens (Inabea, et @f, 1986, J Exp. Med.
164:605-613; Sireilcin, & al, 1989, J fmimunol 143:3925-3933; Romani, & «f.,
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—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(29)

WO 0206328 POTIUSOL/22063

26

5

30

2
1989, J. Exp. Med. 169:1169-1178; Puweé, e al., 1990. J Ezp. Med. 172:1459-140%;
Schuler, et el., 1985, J. Exp. Med. 161:5206-546).

Antigen-loaded dendritic eclls then migrate from the peripheral tissue via the
lymphatics to the T cell rich arca of lymph nodes, where the mature dendritic eells are
called interdigilaling cells. (Austyn, et of,, 1988, J. Exp. Med. 167:646-651; Kupisc-
Weglinski, ef al, 1988, J Exp. Med. 167:632-645; Larsen, &t al, 1990, J. Exp, Med
172:1483-1494; Fossum, 8. 1988, Seand. S Fomunol 27:97-105; Macatonia, ef al,
1987, J. Eap. Med 166:1634-1667, Kuipke, &t al, 1990, J Iontncl 148:2833-
2838). At this site, they present the processed antigens to aaive T cells and generate
an amiigen-specific primary T cell response (Liv, e of,, 1993, S Bxp. Med. 177:1285-
1307; Somasse, et o, 1992, L Exp. Med. 175:15-21; Heufler, ef af, 1988, , J Exp.
Med. 167:700-703).

Dusing iheir migration fcom peripheral tissnes to lymphoid organs, dendritic
cells underge a maturation process cncompassing dramatic changes in phehotype and
functions (Larsen, & al., 1990, J Exp. Med. 172:1483-1494; Streiledn, ef of., 1999,
Intmnal. Rev. 117:159-184; De Smedt, ef of., 1996, S Exp. Med. 184:1413-1424). In
particular, in centrast to jmmalure depdritic cells such as frash Langerbans cclls,
which capture and provess soluble proteing efficiently and are effective at activating
specific memory and offoctor T cells, mature denditic sclls such as interdigitating
cells of lymphoid organs are poor in antigen captere and processing but markedly
efficiont in maive T cell priming (Insba, er af, 1986, J Exp. Med 164:605-613;
Steilein, ef of., 1989, J Immunol. 143:3925-3933; Romani, et al., 1989, J Exp. Med.
369 1165-1178; Purd, e al., 1990, S Exp. Med 172:145%-1469; Sallusto, ez af.. 1993,
J. Exp. Med. 182:389-400; Cella, er al., 1997, Currveny Opin. nmumnol. 9:10-16). The
signuls regulating complex. trafficking and maturation paitetns of dendritic cells are
complex and not fully nnderstood.

Tn addition bo their function in antigen presentation and setivation of T vells,
tumor antiyen loaded dendrilic cells have been shown to prevent the developoent of
(umors and even to induce the regression of established {umors. Moreover, there is
now evidenee that certain subpopulations of dendritic cells may inducc a state of
tolerance, a property that may prove very useful in the ficld of allotransplantation and
pessibly, xenotransplantation. It is thus critical to define which dendritic cell subsai
should be targeted in differen! patholomies.
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Despite the unportancs of dendiitic cells to immune systom fanction and
related nomor growth suppression, dendritic cells remain peorly charactedzed, in
terms of their origin, in terms of the proteins they express and in terms of many of
{heir funciions. In particular, the processes and mechanisms related 1o the initiation of
ap immune response, ncluding anligen processing and presontation are pot well
elucidaied.

Dendritic cells originate from. several sources including myeloid and ron-
mycloid derived cell types. Many of the dendritic cells identified thus far derive from
monoeyie (myeloid) origin. A heretofore-unclassified subset of dendriiic cells
putatively derived fiom lymphoid origin is particularly sorthy of study and
classification becanse this subset of dendritic cells produces vast wmounts of
inferforon-te, Tnlorforon-o is especially important in the supression of viral pathogens
and has also been implicated in cancer suppressien.

There is thns a critical need I the art for the identification of genes and
proteins involved in dendritic cell maturation, trafficking and function. Ip addition,
there is a need for agents useful in the diagnosis and trestment of medical conditions
caused by the mappropriale regulation, develepment, and/er physiology of thess cells

which are so erucial to immune system, function.

Summary of The Invention

The preseni invention fulfills these needs by providing novel gencs isolated
from dendotic cells, This particular subset of dendritic celis are of putative lymphoid
versus moyeloid origin. The novel penes likely encode snch molecules as cell surface
receptors and seeretory proteins. These genes can be used to study the presence,
amount, distyibution and normaley of certain gene producis produced by or expressed
on dendritic cells. They can also be used to facilitate the discovery of compositions
and methods useful for diagnosing and treating certain isease states.

In one embodiment, the invention provides isclated polypeptides comprising
amine acid sequences dedved fom SEQ I MOS: 2, 4 or 6. Polypeptides derived
frorn SEQ TD NOS: 2, 4 or 6 comptise at lcast eight, preferably at least ten, and most
proferably, at least about twelve or more conseculive amino acid residues from SEQ

ID NOS: 2, 4 or 6 #s well as sequence-and-fimetion conservative variants of those

JP 2004-504020 A 2004.2.12
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sequences. [n a preferred embodiment, the amino scid sequences encode for a maiure
protein.

In a rclated cmbodiment, the invention provides isolaled polypeptides
comprising nucleic acid scquences oncoding amino acid sequences derived from SEQ
ID NOS: 2, 4 or 6. The isolated nucleic acid sequences comprise at least gbout 12,
preferably, at leasi about 18, more preferably, at least zbout 20-35, and most
preterably, 35-55 or more consecutive nucleotides from SEQ ID NOS: 2, 4 or 6. The
nuelsic acids may be DNA, RNA, DNA/RWA duplexes, protein-nucleic acids or
derivatives thereof In e preferred embediment, the nucleic acid sequences comprise
the nucleic aeid sequences set forth in SEQ ID NOS: 1, 3 or 5.

The invention also encompasses recombinant DNA vectors, incloding DNA
end expression veetors, comprising the nucleotide sequences of the inveotion; cells
comprsing such vectors, inciuding bacterial, fungal, plant, insect, and mammalian
cells and methods for producing expression products comprising RNA. and
polypeptides encoded by the sequonces.

In sifll another embodiment, the invantion provides a binding sompound which
specifically binds to the polypeptide of claim 1. Praferably, that binding sompound is
an antibody or antibody fragmenf. Most preferably, the binding compound is &
wonotlonal antibody.

The invention also provides methods for detecting the nucleic acids and
polypeptides of the invention in a sumple. A method for detecting mucleic acids of the
invention comprises the steps of: (1) contacting the sample with a prebe comprising a
nuckic acid comprising at least cight consecutive nucleotides selected from S3BQ ID
NOS: 1. 3 or 5 under cenditions where hybridization can occur; and (2) detecting
hybridization, if any. A methed for detecting the polypeptides of the invention
compriscs the steps off {1} contacting the sameple with an antibody or antibedy
fragment specific for the polypeptide to be detocted; and (2) deteeting the presence of
an antigen-antibody complex.

Finally, the invention provides a method of screening for candidate therapeutic
agents comprising the steps of: (1) selecting as a target 2 polypeptide having an mimino
acid sequence derived from SEQ ID NOS: 2, 4 or 6; and (2} contacting a test
compound with the target sequence; and (3) selecting as candidate therapeutic agents

test compoumds which bind fo the targst sequence.
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Detailed Description of the Inventicn

The present invention relates to nucleic acids and encoded proteins from
dendritic cells. In addition, the invention relates to diagnostic and therapeutic mefhods
utilizing these nucleic acids and proteins.

Al petent applications, patents, and literature refevences cited in this
specification ave hereby incorporated by reference in their entirety.

In practicing the present invention, mamy cenvenlional techmiques in molecular
biology, microbiology, and recombinant DNA, are used. Such ilechnigues are well
known and are explained fully in, for example, Sambrook ef al, 1989, Molecular
Cloning: A FLaboratory Manual, Scoond Edition, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, Now Yok, DNd4 Cloning: A Practical dpproach, Volumes Tand 11,
1985 (D.M. Glover sd.); (Migonucleaiide Synthesis, 1984, (M.L. Gait ed.); Nucleic dcid
Ihbridization, 1985, (Flames and Higaing), Transcription and Translation, 1984
(Hames and Higgins eds.); Animal Cell Culture, 1986 (R.1. Freshney ed.); Jmmobilized
Celis and Enzymes, 1986 (IRL Pressy; Perbal, 1984, A Pructical Guide to Moleculfar
Cloning; the scriss, Methods in Enzpmology (Academic Press, Inc.), Gene Transfer
Veciory forr Mammalian Cells, 1987 (I. H. Miller and M. P. Calos eds., Cold Spring
Harhor Lahoratory), and Methods in Enzpmology Vol 154 and Vol 155 (Wu and
Grosaman, and W, eds., respectively).

Before describing the invention in detail, the following definitions are provided
to aid in an usderstanding of the speeification and claims:

A "dendritic-derived” nucleic acid ar polypeptide refers to the source from which
the sequence was originally isolated.

An “eoriched gene producet" is a profein prodiced in copious amounts by a
particular cell type or tissue.

A "Nuclsic acid" or "polynucleotide” refers o puzine- and pyrimidine-containing
polymers of any length, eifher polyribonucleotides or polydeoxyribonucleotides or
mixed polyriho-polydeoxyribo nucleotides. This includes single- and double-stranded
molecules, ic., DNA-DNA, DNA-RNA and RNA-RNA hybrids, as well as "proiein
nucleic acids” (PNA) formed by confugating beses to an amine acid backbone, This
also includes nucleic acids containtng modified bases.

A Meeding sequence” or a2 “protcin-coding sequence” iz a polynucleotide
scquence capable of heing transcribed inte mRNA and/ur capable of being translated

JP 2004-504020 A 2004.2.12
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into a polypeptide. The boundaries of the coding scquence are typically determined by 2
rapslation start codon at the 5*-terminus and a translation stop codoa at the 3'-terminus.

A "complement” of 2 nucleic acid sequence refers to the "antisense" sequence
that participites in Watson-Crick base-pairing with the original sequence.

An "isalaied” nuclele acid or pelypeptide refers to a component that is removed
from its original environment {for example, its natural environment if it is naturally
occurning).  An igolated nucleie acid or pelypeplide preferihly coniains less than about
50%, more preferably less than about 75%, snd most preferably less than about $0%, of
the cellular components with which it was originally associated.

A nucleic acid or polypeptide sequence that is "derived from” a designated
sequence refers to a sequence that corresponds to a region of the designated sequence.
For nucleic acid sequences, this envompasses sequences that are bomologous or
complementary to the sequence, as well as "sequence-conservative varianis" and
"function-conservative variants.” For polypeptide sequences, this encompasses
"fupction-conservative varfants." Sequenceconservative variants are those in which a
change of one or more mucleotides in & given codon position results in ne alteration in
the smino acid encoded at that position. Function-conservative variants are these in
which a given amino acid residue in a polypeptide hus been changed without
substantially altering the overall conformation and function of the native polypeptide,
including, but pot limited to, replacement of an amino acid with one having similar
physico-chemical properties (such as, for cxample, acidic, basic, hydrophobic, and the
like). “Function-conservative” variamts also include any polypeptides that have' the
ability to elicit antibodies specific to a designated pelypepiide.

A "probe" refers io 1 nucleic actd or oligomcleotide that forms a hybrid structure
with a sequence in a target region duc ta complementarity of at least onc sequence n the
prabe with a sequence in ths target.

Nucleic acids are "hybridizable” to each other when at least one strand of nucleic
acid can anneal to another nucleic acid strand under defined stringency condifions.
Stringency of hybridization is determined, &g, by 1) the femperature at which
bybridization and/or washing is perfermed, and b} the ionic strength and pelarity {e.g.,
formamide) of the hybridization and washing solutions, as well 23 other paremeters.
Hybridization requires that the twe nucleic acids contain substantially complementary
sequences; dependiug on the stringency of hybridization, however, mismatches may be

tolerated. The appropriatc stringency for hybridizing nucleic acids depends on the
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length of the nucleie acids apd the degres of complementarity, variables well knows in
the art.

An “immunogenic component” is & noiety that is capable of eliciting a humoral
and/or cellular immune response 1 a host anjmal,

An "antigenic component” is a moiety that binds to its specific antibody with
sufficiently high affinity to form a detectable mytigen-antibedy complex.

A "sample" refors to a biological sample, such as, for example, tissue or fluid
isolated from an individual or fiom i wirs cell cullure constituents, as well as samples
obtained from Jaboratory procedurss.

The invention provides nucleic acid sequances encoding mammalian proteins
cxpressed by and/or on dendritic cells.  While specific human dendritic cell-derived
genes and geme producis are described herein, the invention encompasses structurally
(¢.2,, sequence) related emboduments from other seurces or mammalian species,
including pelymorphic or individual variants. These will incinde, e.g., protelus witich
exhibit relatively few changes in sequence, £.g.. less than about 5%, and number, ¢.2.,
less than 20 residuc substitutions, typically less than 15, prefecably less than 10, aad
mare preferably less than 5 substitutions. These will also include vorsiens which are
truncated from full length and fusion proteins containing substantial segments of these
BENETICCE.

The present inventors have isulatsd three genes from dendritic cells of putative
lymphoid origin. Humans bave two distinct subsets of dendritic cell proecursors.
Periphieral blood monocytes give rise to mature myeloid (type T) dendritic eclls (DC1)
after stimulation with sevezul co-factors and/or appropriate processing in. ihe body.
Type II dendritic cells (DC2} ardse ffom putative lymphoid origin. For example,
plasmacytoid cells (lynphoid) from human tonsils and blood differcniiate jnto type TT
dendritic cells. (Rissoan, et al., 1999, Science 283:1183). Type | and type [ dendritic
cells have different surface maslcers. Type 11, CI¥CD4*CD1 L dendritic cells are the
main interfercn-oe producers in respanse to enveleped viruses, bacteria and tumor eells.
(Siegal, ef al, 1999, Science 284:1835). Example [ describes the isolation of these type
I dendritic cells.
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EXAMPLE I
Purification of CD3 CD4'CD11cLin Cells

CDIC4CT1c cells were isolated from human topsils. In brief, tonsils were
cut into gmall pieces and digested for 12 min at 37°C with collagenase TV (1 mg/ml;
Sigma) and deoxyribonuclease I (50 KU/ml, Sigma) in RPMI 1640. The cells, pocled
from two rounds of tissue digestion, were cenirifuged over 50% Percoll (Pharmacia
Uppsala, Sweden) for 20 min at 400 g. T3 T cefls, CD14" monocytes, C19" and
CD20" T cells, and CDS6™ MK cells were depleted from the reselting low density calls
by immunomagnetic beads (sheet anti-mouse Ig-coatcd Dynabcads; Dymal, Oslo,
Norway). The resulting cclls wers stained with mouse anti-CD4-PE-Cy5 (Immunotech),
anti-CD116-PE {Becion Dickinson), and a cocktail of FITC-labsled mxAbs anti-CD3 and
anti-CD34 (Immunctech), anti-CD20, anmi-CDS7, anti-CD7, anti-CD14, and anti-CD16
{Becton Dickingon), and anti-CD1a {(Ortha). Then CD3 CD4+CDI1le-LinCells were
isolated by cell sorting. Reanalysis of the sorted cells confirmed a purity of 53%.
(Grovard 1 gf., 1997, J. Exp. Med., 185:1101-1111)

Three genes (hereinafler referred to as contigs 58, 92, and 20) produced
primarily andfor exclusively by CD3CD4+CD11c- cells were isolated, sequenced, and
functionally identified via cDNA subtraction. Centig 58 bas a nucleolide sequence set
forth m SEQ ID NO: 1 and an amino acid sequence sef forlh in SEQ [D NO: 2. Contig
92 has & nucleotide scquence sct forth in SEQ TDXNO: 3 and an amino acid sequence set
forth in SEQ ID NO: 4. Contig 20 has a nucteotide sequence set forth in SEQ ID NO: 5
and an amino acid sequence set forth in SEQ 113 NO: 6. Briefly, cDNA subtraction is a
meihod for finding genes expressed in one mRNA population but redneed or absent m

another. Bxample T describes the subiraction process.

EXAMPLE 11
Copstructivn of sulitracted cDNA library

c¢DNA made frem mRNA isolated from 98% purified CD3CD4+CDI1c cells
from tonsils was subtracted from ¢DNA made from mBNA isolated from monocyte-
derived DCls in order to deteomine gene products produced exclusively, or at least,
showing enriched production by CD3CD4CIH e cefls. The CDICDATCDIIC eells
were culiured in 1L-3 and CD40L fibroblasts overnight or 48 hours (the two subsets of
cells were pooled). The monocyte-derived DC1s were culiured 6 days in GM-CSF and
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1.4, activated with GM-CSF+CD4GL overnight or for 48 hours. Complimentary DNA
synihesis and subiration was done utilizing the PCR-scleet kit {Clontech, Palo Alto, CA)
using Advantage™ Klen Tag polymerase (Clontech). The first PCR reaction was done
for 2% cycles and the second (nested) PCR for 12 cycles on & thermal cycler {(480;
Perkin-Elmer Corp., Norwalk, CT). To clonc subtracted DC cDNA, 10 nested reactions
were pooled and resolved on 2% low melting agarose. Alming for ndividual bands, gel
slices in the 0.7-1.4 kb size range were cut out; the DNA was eluted and cloned either
directly or after reamiplification inte a T/A~vector (PCRI Tavitrogen Corp., 8an Dicgo,
CA).  The inserts were sequenced in both directions by automatic sequencing.
Comparizons against GenBank and dbest databases as well as profein homology
prediction were abtained from the NCRBI blast server

Contig 58
Conlig 58 is an enmiched gene product of the plasmacyteid cells deseribed in

Exampie I, but is not exclusively produccd by these cells. Contig 58 is encoded by SEQ
ID M(: 1. The amino acid scquence of the protein encoded by conlig 5§ is shown in
SEQ ID NO: 2.

After cblaining the complete sequence of contig 58, BLAST analysis was used
1o analyze the sequence in terms of homology to other genes. Lxample 11l descnibes

this process.

EXAMPLE III
Sequence C arison of Tsolated Contigs to Known Genes

For sequence corapurison, typically one sequence acts as a refersnce sequence,
to which test sequences are compared, When using a sequence eamparison algorithm,
test and reference sequences are input jato a computer, subsequence cocrdinates are
designated, if necessary, and sequence algorithm program parameters are designated.
The seequence compazison algorithm then calculaies the percenl sequence identity for
the test sequence(s) Telative to the reference sequence, based on the designated
Program pacameters,

Optical alignment of sequenaes for comparison can be conducted, e.g., by the
Tocal homology algorithm of Smith and Waterman (1931} Adv. Appl. Math. 2:482, by
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the homology alignment algorithm of Mecdleman and Wunsch {1970) 1. Mol Biol
48:443, by the search. for similarity method of Pearson and Lipman (1988) Proc, Nat'l
Acad. Sci. USA $§5:2444, by computerized implementations of these algorithms
{GAP, BESTEIT, FASTA, and TFASTA in the Wisconsin Genetics Software
Package, Genetios Computer Group, 575 Science Dr., Madison, WI), or by visual
inspection {scc gencrally Ausubel ef al., supra).

An example of un algonithm that is suitable for detenmining percent sequence
identity end seguence similarity is the BLAST algorithm, which is described in
Alischul, et al. (1990) 1. Muol. Biol. 215:403-410. Software for performing BLAST
analyses s publicly availablc through the National Center for Biotechnology
Information {httprwww acbinimob.gev). This algorithm involves frst identifyiog
high scoring sequence pairs. (HEPs) by identifying short words of lenpth W jo the
query sequence, which cither match or satisfy some positive-valued threshold score T
when aligned with a word of the same length in a database sequence. I is referred to
w5 the neighborhood word score threshold (Altschul, et al, supra). These initial
neighborbood word hits act as seeds for initiating scarches to find longer HSPs
containing them. The ward hits are then extended in both directions along each
sequence for as far as the cumulalive alignment score can be increased. Extension of
the word hits in each direction are halied when: the cumulative alignment score falls
off by the quantity X from jts maximum achieved value; the eumulative scorc goes to
zcrp or below, due 1o the accurmulation of one or more nepalive-scorng residue
aligmments; or the cnd of either sequence is reached. The BLAST algorithm
parameters W, T, and X determine the sensitivity and spead of the alignment. The
BLAST program uses 25 defanlts a werdlength (W) of 11, the BLOSUTM62 scoring
matrix (scc Honikoff and Henikoff (1989) Proc. Nat'l Acad. Sci. USA 8§9:10915)
alignments (B) of 50, expectation (E) of 19, M=5, N=4, and & comparisen ¢f beth
strands,

In addition to caleculating percent sequence identity, the BLAST algoritlun alse
perforie a statisticel analysis of the similarity between two sequences (see, 2.8,
Karlin and Allschul (1943) Proc. Nat'l Acad. Scl. USA 90:5873-5787). One measurs
of similarity provided by the BLAST algorithin is the smallest sum probebility (P(N)).
which provides an indication of the probability by which & mateh befween twoe
nucleotide or amino acid sequences would occor by chance. For example, a nucleic

acid is considered similar to a reference sequence if the smallest sum probability in a
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comparison of the test aucleic acid to the reference nucleie acid is less than about 0.1,
more preferably less than abount 0.01, and most preferably less than about 0.001.

Conserved alignment patterns, discerned at several degrees of siringency, wore
drawn by fthe consensus programm  (iniemet URL  blip/fwww.bork.embl-
Leddelberg deiAlipnmentconsensus bittnt).  The PRINTS lbracy of protein fingerprnts
{hitpAwww biochem nelac ub/bso/dbbrowser/PRINTS/PRINTS itrnl) (Attwood, et al.
(1997) Nucleic Acids Rey 25:212-217) reliably identified the levcine-rich repeats
{LRRs) prescnt in the extraccllular scgmacnt of confip 58 with a compound metif
(PRINLS code Leurichrpt) thot flexibly matches N- and C-termingl, featvres of divergent

LEEs. Two prediction algorithms whoese three-state accuracy is above 72% were used

to derive a consensus secondary structure for the infracellular domain alignment, as a
bridge to fold recognition efforts (Fischer, of al. (1996) FASES 1. 10:126-136). Both the
peural netwosk program PHD (Rost and Sander (1994) Profeins 19:35-72) and the
statisiical prediction methed DSC (King and Sternberg (1996} Profein Sci. 5:2293-2310)
have internet servers (URLs Lip./Awww.embl-efdelbera.de/predictprotein/phd pred.hemi
and htip:bonsai Jif icnet.uld/bmm/dsc/dse read_align btml, respectively).

EXAMPLE TV
Chromosomal localization of contigs

Chromosomal localization was performed with the Stanford G3 RH nsdivm
resolution panel (Research Genetics, Himtsville, AL, T.5.A.). PCR 15 performed
using eligonucleatides which amplity specifically the gene of interest and whicl do
not amplify the mouse equivalent, Results are scored by the presence or absence of
PCR frapment iz genomic DNA from the different cell lines. This information is
scored mammally and awalysis is performed using the RH mapper program
(http:/shge-www stanford.edu). Using this method. contig 58 has been localized to
chromosoms 19q13-q12, a region of the chromesone coniaining many genes
cncoding cell surface recepters of the immune system. Equally, by homelegy to the

BAC clonz ACD03397, a similar chromosomal localization is indicated.

It addition to BLAST analysis, the predicied ORF of contig 58 was analyzed
with respect to motifs and protein localization signals using pSORT.
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EXAMPLE Y
pSORT Analysis of Contigs
1. Recognition of Signal Sequences

Inn enkaryotes, proteins sorted through the so-called vesicular pathway {bulk
flow) usually have a signal sequence (also called a leader peptide) in the N-terminus,
which is cleaved off after the translocation through the ER membrane. Some N-
terminal signal sequences are not cleaved off, remaining as transmerubrane segments
but it does not mean these proteins are retajined o the ER; they can be further sorted
including in vesicles. pSORT first predicts the presence of signal scquences by
MeGeoch's method ( D. J. McGeoch, Virus Res., 3:271, 1985) modified by Nakai and
Kanehisa, {Proteins 11(2}:95-110 1991} and Nakai, 1996. T considers the M-
teeminal pasitively-charged region (Negion) and the central hydrophobic region (H-
region) of signal sequencei A, discriminant score is calenlated from the three values:

length of H-region, peak value of H-region, and net charge of N-region. A large

" positive discriminant score means that there is a high possibility that the protein

possess a signal sequence, bui it s unrelated to the possibility of its cleavage. Next,
pSORT applies von Heijne's method of signal sequence recognition {G. von Heijne,
Nucl. Acids Res., 14:4683, 1986). It is a weight-mairix method and incorporutes the
information of consensus patiemn around the cleavage sites (the {-3,-1)-rule) as well as
the feature of the H-region. Thus it can be used to detect signal-ancher sequences. The
output score of this "GvH" is the original weight-matrix score (for eukaryotes)
subtracfed by 3.5. A large positive outpui means a high possibility that it has a
cleavable signal sequence. The position of possible cleavage site, ie., the most C-

terminal position of a signal sequencc, is also reported.

2. Recognition of Transmernbrane Seements

The current version of pSORT assunxes that all integral membrane protetns
have rydrophobic trangmembrane segment{(s) which are thought to be alpha-helices in
membranes. pSORT employs Klein ef al's method (ALOM, also called KEID) to
detect potentia) transmembrane segments ( P. Klein, M. Kanehisa, and C. Delisi,
Biochini, Biophys. Acta, 815:468, 1935) mwodified by Nakai and Kanehisa,
(Genomics, 1992, 14(4):897-911 1992). I repeats to identify the most probable
transmembrane segment from the average hydrophobicity value of 17-residue
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segments, if any. Ji predicis whether that segment is a transmembrane scgment
(INTEGRAL) or not (PERTPHERAL) comparing the diseriminant score (reported as
'ALOM score’) with a threshold parameter. For an integral membrane protein, the
pogition(s) of transmembrane segmont(s) arc alse reported. Their length is (xed to 17
but their extension, i.e., the maximal range that satisBes the discriminant critcrion, is
also given in parentheses. The discrimination step mentioned above is contimued after
leaving out the detected segment uniil there rerains no predicted transmembrene
sepment. The item 'momber of 1#MSs 15 the number of predicted transmembrans
sepments. Since [his zlgorithun i3 applied to a predicted mature sequence, ie.,
cleavable signal scquence is not included, (is number is sxpected to be the onc for
mature proteins. The modification by Nakai and Kanchisa, 19%2 was to smploy two
kinds of threshold values because ALOM is not very accurate Lo predict the exact
number of (ramsmrembrane segments of polytepic, is., multiple membrane-spanning,
proteins. The rationale of the approach: is that less hydrephobic segments are likely to
be more casily intsurated into the membrane once a pert of the polypeptide is
integrated. Specifically, pSORT first feniatively evaluafes the opumber of
{ransmeibrane segments using less stringent valug (0.5). Then, it re-evaluates the
number by using a more stringent threshold {-2.0). If it is still predicted to have at

Icast one transmembrane segment, the former threshold value is used.

3. Prediction of Moembrane Toepology

Bvery membrane protein has ifs owsn ongutation to be inteprated in the
membrans. 1 other words, membrane proteins know at which side (cyteplasmic or
exo-cytoplasmic) the N-terminus should be located. Su;:h an orientation iz called the
membrane topology. Singer's clessification for membrane topology ( 5. J. Singer,
Amn. Rev. Cell Biol., 6:247, 1990) was utilized. Prediction of membrane topology is
imporiant because some sorling sigoals exist at specific positions, e.g. the
cyloplasmic fail, in @ certain topology (see below). pSORT nses Hartnann ef al’s
method (B. Hartmann, T. A. Rapeport, and . F. Lodish, Proc. Natl. Acad. Sei. USA,
86:5786, 1989); called "MTOP" m pSORT) for the prediction of membrane
topology. MTOP asstunes that the overall topology of eukaryotic membranc proteing
is deteroined by the net charge differcnce of 15 residues flanking the most N-terminal
transmembrane segment on both sides. The ceniral residue of such a segment is first

reported. If o prolein is predicted to hawve a cleavable signal sequence and one
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transimembrane segment, ifs topology is 'la'. If a protein is predicted 1o have ao
cleavable signal sequence but has ope transmembrane segment, its position is
sxamined. If it exists near ity C-texminus, Iis topology is assigned as Nt (N-tail)' (see
TJ. Kutay et al., Trends Cell Biol., 3:72-75, 19923). Otherwise, its topology is assigned
o ‘1b' or *2' deponding on the charge difference reported by MTGOP. For polyiopic
proteins, their topology is simply predicted by MTOP.

For contig 58, pSORT predicts 2 type | membrane protein 1.k a protein with a
cleavable signal peptide on the N-terminal (from amine acids approximaiely 1-24)
and a singlo transmembrans scgment from approximately 166-132. The N-terminal
end of the protein is cutside the cel! and the C-termunal end is inside the cell. The
protein encoded by conlig 58 Is characlerized as baviog several levcine-rich repests.
These tepeats are often associated with protein/protein interactions. A wide range of
potential lignnds recognize these motifs, including members of the cysteine knot
family of small, secreted cytekine-like molecules. This type of domain Is afso known
to interact with noa-protein ligands such as nueleic acid or lipopolysacearide. Thus,
the molecule encoded by conttg 58 may represent a novel pattern-recognition
receptor.

The predicted umino acid sequence also shows two fyrosine-based motifs, one
for intcraction with PI3 kinase (YENM), and an ITAM {immunoreceptor tyrasine-based
activation motif: YXXI/L X(7/8) YXXI/L). Thcse metifs are described tn the following
references: Biery M. Olcese et of, "Ealy Signaling via Inhibilory and Activating NK
Receptors,” Zfwm fmmupol 1:51-64 (Jun. 6, 2000); Gergely J. Pecht 1 e o,
"Immunoreceptor tyvrosine-based inhibition motif-bearing Receptors Regulale the
Immunovcceptor Tyrosine-based activation metif-induced activation of Immunc
Compeicnt Cells,” Immunol Lelt 1;3-15 (May 1969); Daeron, M., "Shuctural Bases of
Fe Gamma R fimetions," fuf. Rev. Immnal 16:1-27, (1997),

Contig 38 is beheved to be a type of molecule which 15 a component of
membrane complexes which, when cross-linked give signals that lead to cell activation.
The ITAM type of mofif is generally assoclated with immuneglebulin superfamily
members or lecting, thus this molecule may represent a novel family of cell surface
TeCeptors.

Based on its structure as elucidated by pSCRT, its homology to other genes as
elucidated by BLAST, and its amino acid sequence, coniig 58 mighi represent a novel
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type of recepior involved iu the danger-indnced activation of the innate and acquired
immune cells. Trigzering the receptor encoded by contig 58 might stimulate or
modutate immune fonction, Equally, blocking of this receptor might allow to reduce the
effects of overstimulation in conditions such as auto-immunity, graft rejection, and toxic
shock.

EXAMPLE YI
Expression analysis by RT-PCR

The expression pattem of coniig 58 was analyzed by Reverse Transcriplase
Polymerase chain reaction (RT-PCR). mRNAs were tsolated from cells, tissues or ¢ell
lincs using olige dl-coupled magnetic beads lo isolate the polyA containing mRNAs
and first strand <DMA. synthesis was carried out using standard methods. The
expression pattern of contig 58 was then analyzed. Cm freshly isnlated cells contig 58 is
expressed by non-activated B cells, monocytes and CD3-CD4+Cd11e-DC. On cells
generated in viire, contig 38 is espressed by granulocytes and DC gencraicd from
D334+ progenitors. Expression of the gene encoded by contig 58 is not seen i ccll lines
such ag MRCS (fetal lung fibrablast), CHA (kidney epithelial cell) J¥ {EBV-derived B
cell ling), Jurkat (T cell line), U937 (histiocytic myeloma) and TF1 {hematopoiefic
progenitor).

‘This new molecule encoded by contig 58 is downsegnlated by CD40-Lzand
activation in hematopoietic cells. No mRNA was delected in FMA-Jonomycin activated

hematopaictic and non-hematopoistic cell lines.

EXAMPLE VIL
Expression analysis by Tisswe Northern Blut

Total RINA. was used for the preparalion of Nosthern blots and first sirand cDNA.
MNorthern blots were prepared using 10 py total RNA separated on formaldehyde
denaturing gels and bloited osto Hybond N* membranes (Amersham, Les Ulis, Frauce).
Honpan adult and fetal tissne blots were also used (MTN blots 7760-1 and 7756-1
Clontech, Palo Alto, CA)). Genomic DNA. was isolaied from PBL using standard
techniques, cut with restriction enzymes, separated on 1% agarosc gels and blotted onto
Hybond N membranes, Hybridizetion of Morthern and Scuthem blots was with a DNA
fragment corresponding to a specific cDNA Jebeled with [“PIdCTP using the High
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Prime Kit (Boehringer Maonheim, Meylan, France). High strinpency washes were
performed using 0.2 x S5C, §.2% SDS twice for 30 min. First strand cDNA wers
prepared after Dmase I treatment of 5 ug total RNA using oligo (8T) primers (Phatinaciz,
Qrsay, France) using the Superscript kit. Synthesis of ¢cDNA was checked by RT-PCR
using B-actin primers. RT-PCR was performed vsing the AmpliTag eozyme and butfer
(Perkin Blmer, Paris, France), 0.8 mM dNTF and DMSO at 5% final concentration.

The Northere-blot shows that contig 58 exhibits 2 sirong expression in peripheral
blood Iymphocytes and a lower expression in the spleen zod the lymph nodes, Thers is
no detectable expression in cancer ecll Hoes at G0 bhours of exposition. Adter 18 days,
thete is weak expression in Burkitt's lymphoma Raji (EBV B cell line).

Contig 92

Contig 92 appears to be mainly produced by the plasmacyiotd eolls desoribed
in Bxample I For contig #2, pSORT predicts & type II transniembrane protein with an
uncleaved signal anehor sequence from approximately 57-74. The topology predicted
for this protein 1s C-termingl extrecellular, N-tenninal cytosolic.

Expression analysis by RT-PCR:

Sze Example V1 for a detailed protocel wiilized (o analyzs the sipression
patterns of the protcin cncoded by contig 92. The sipression pattern of contig 92 was
analyzed by RT-PCR. This gene was extremely strongly expressed by CD3- CD4+
CThHle- DC, expressed by monocyles and DC derived from monocytes, weakly
exprassed in i witro generated granulocytes and very weakly expressed in T, B cells,
wnd the cell linss JY and Jurkat.

Expression analysis by Tissue Northern Biot:

See Example VI for a detailed protocol. Expression of the protein encoded by
contig 92 is detected in all hematopoictic cells, very strongly iv thymus and appendix,
strongly 1 lymph node and spleen, fotal liver, bone marrow and morc weakly on
peripheral blood lymphovyies. In caocer cell lines, expression is found in melanoma,
and in clirenic loukemia MOLT-4.
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Contig 20
For contig 20, pSORT predicts a secreted protsin with a cleavable signal peplide.

Expression analysis by RT-PCR:

See Example VI for a detailed protooel. The expression pattern of contig 20
was analyzed by RT-PCR. This gene is expressed by freshly-isolaled T and B cells,
CD3- CD4+ Cdlle- DC, in vidro generated granulocytes and DC generated from
CI134+ progenitors, and monoeytes. In addition, it is expressed by the hemaiopoetic
cel} lines TY and Jurkat, but not U937 and TF1, and not in the non-hematepoetic cell
lines CHA and MRCS,

Expression analvsis by Tissue Northern Blot (Clontech):

Sce Example VII for a detailed protocol. The Northern hlst shows one major
Tranad at 9,7 kb and two bands with higher molecular weights of 4, 4 and 7, Skb.

The 0,7 kb band comesponds to the predicted cDNA scquence shown in SEQ ID
NO: 6. The twe bands of higher MW are probably the nuclear pre-uRNA  (noa-
spliced), This new profein, contig 20, is highly expressed in human bone marrow,
peripheral blood lymphoceytes, spleen, and [ymph node. In thymus, appendix and fotal
Tiver the expression is reduced. Contig 20 1s oxprossed in the human cuncer cell lines of
Burkili's lymphema Raji and chronic leukemia MOLT-4.

Contig 20 likely encodes a puiative secreted molecule which is cxpressed by
hematopoeietic cells. The protein expressed in contig 20 might be 2 cytokine, becanse it
is svereted, 1t Is n hematopoiciic cells, and its large distribution suggests that the prolein
15 important in cellolar Ileractions.

The protein cneoded by contig 20 may also be a defensin-like molecule bocause
defensins are a family of small peptides with flwee or fowr Intramolecular cysteine
dsulfide bonds, and defensins have antimicrabial activity based on their capacity to
chemoatitact immune cslls, thereby promoting host immunity.

Contig 20 might represent a novel broad range hemaiopoietic growth factor, and
autovring factor for some cancer (leukemias). It may conirol both quantitatively and
qualitatively the imroune cells fteractions and could be used as an immunestimulant or
s an immunomodulator. Alfemnatively, contig 20 might represent a target for blocking
agents in conditions of unwanted omune reactivity such as avlv-immune diseases or

graft rejection.
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Mouse equivalents

The mousc homelogs of the sequences described above were detected by
using BLAST analysis (tBLASTn) of the ORF of sach gene to detect monse BSTs
hat potentially code for a protein with identicel characteristics. Contigs were made
with the resulting sequences and the predicted protein was anelyzed as per the human
profeins.

The tmousc homolog of coniig 58 is coded for by ESTs W85307 and
Al430301.

The mouse homology of conlig 92 is cxpressed in brain, BSTABO30199.
[meed cite?]

Multiple ESTs, aver 80, were identified as meouse homologs Lo condig 20. The
musl 5 of thsese {and those contuining in principle all the ORF) are AA968242,
AATIEA64, AIN1TT75. The northem blot shows very strong expression in splecn,
strong expiession in heart, lung and liver and weak expression in kidney at a size of 2
kb. In testis, 2 hands arc scen of 2 and 2.4 kb. The 2.4kb band is strenger. No

expression is seen in skeletal muscle and brain.

Nugleic Acids, Vectors, and Host Cells

The invention provides nucleic acid sequences, in pacticular the nucleic acid
sequences shown in SEQ 1D NOS: 1, 3 or 5 or nueleic acid scquence which encode an
amine acid sequences shown in SEG [ NGS: 2, 4-or 6. The invention encompasses
isolated nuclefe acid fragments comprisiog all or part of the individual nucleic acid
sequences disclosed berein. The nucleic acid sequences of the invention cormprise at
least phout 12, preferably at least shout 18, more preferzbly at least about 20-35 and
most preferzbly at least about 35-35 or more comsecutive nucleotides, including
complete protein-coding sequences, or complements thereof.  The invention
COLCRPASSes sequence-conservative vasiants and function-conservative variants of these
SEQUENCES.

Nucleic acids comprising any of the sequences diselosed herein or subscquences
thersof can be prepared by standard methods using the oucleic acid sequence
information provided in SEQ ID NOS: 1, 3 or 5. For example, nucleic acids can he
chemically synthesized using, e.g., the phosphoramidite solid support method of
Matieucct er al., 1981, J Am. Chem. Soc. 103:3185, the method of Yoo ef al, 1989, £
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RBiol Chem. 764:17078, or other well kmown methads. This can be done by sequentially
linking & series ol oliponuclectide cassettes comprising pairs of synthetic
oligonucleotides. The nucleic acids may be isolated directly from cells. Alternatively,
the polymarase chain reaction (PCR) muethod can be used to produce the nucleic acids of
the invention, using either chemically synthesized strands or genomic material as
templafes. Primers used for PCR can be synthesized using the sequence information
provided herein and can fuzther be designed to inlroduce appropriate new restriction
sites, if desirable, to facilitate incorperation fato a given vecior for rccombinant
expression.  Of course, due to the degeneracy of the genetic code, many different
oucleotide sequences can encode polypeptides having the amine acid sequences defined
by SEQ ID NOS: 2, 4 or 6 subsequences therenl. The codons can be selecled for
optimal expression in prokaryotic or eukaryotic systems. Such degenerate variants are
also encompassed by this invention.

The encoded polypeplides may be expressed by using many knewn vectors such
as pUC plasmids, pET plasmids (Movagen, Ine., Madison, WI), or pRSET or pREP
(Invitrogen, San Diego, CA), and many approprizic host cclls such as fscherichia coli,
Saccharemyces cerevisiae, and insect and mammalian celi lines using methods known
to those skilled in the ari. The parlicular choice of vector/bost is not crilical to the
practice of the invention.

The mucieic acids of the present invention find nse, c.g., as templates for the
recombinant production of peptides or polypeptides, us probes and primers for the
detection of the human genes described kerein, for chromosome mapping, and a5 probes
or to design PCR primars to identify homolegous genes i other mammalian species.
Homology may be determined experimentally. Altematively, homology analysis may be
performed computationally., In practicing the present invenfion, 2 gene that shares at
Jeast abont 70% DNA. sequence homelogy at the nucleotide level with the senome of
another mammalizn spesies is considered to be presemt in that specics. The
determination that a gene is presemt in another mammal may be achieved using any
technique kmowp in the art.  Appropriaie techniques include without liraitation
hybridization to genemic DINA, coleny hybridization to a genonic or cDNA Libracy,
polymerase chain reaction (PCR) using degenerate primers or gens-specific primers and
genomic DNA as a template, genefic complementation, antibody cross-reactivity, or

biochemical complementation in vitro,
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In applying these techmigques, conditions arc established that discrinupate
ditferent levels of homology between probe and femplate. For example, for
hybridization of a probe to immobilized DNA (whether i a Southern blot, dot blot, or
colony hybrdization format), varying the SSC concentration iu the butfer allows the
detoetion of hybrids having different levels of homology (1% §8C is (015 M NaCl -
(.015 M Na sitrate), Tn a wash bufler contaizing 68 wrea and 0.4% sodium dodecy!
sulfate, the pregence of 2X 88C, 0.5X S3C, 04X 38C, and 0.05¥ S8C allows the
faymation of hybrids having threshoid homelogies of at least 55% + 5%, 65% + 5%,
T8% + 3%, sl »85%, respectively. Preferably, once a gene has been identified in
another organism by hybridization or PCR, the DNA sequence of the gene is determiped
directly.

It will be understood that some methods that detect homeologous sequences may
result in the ideniification or :solation of only a porfion of the entire protein-coding
sequence of & particular gene. The entire protein-coding sequence can be isolated and
identified, for example, by vsing an isolated nueleic acid enceding the known portion of
the seguence, or fragments thersef, fo prime a seguencing reaction with cDNA as
template; this is follewed by sequencing the amphified preduct,  The isclated nucleic
acid encoding the disclosed sequence, or fragments thercof, can also he hybridized 1o
appropriate cDNA libraries to identify clones containing additional complete sepments
of the proteincoding sequence of which the shorter sequence forms a part. ‘Then, the
entire protein-coding sequence, or fragments thereof, or nucleic acids encoding ajl or
part of the sequence, oF sequence-conservative or function-conservative varjants thereof,
may be employed in praciicing the present invention.

In a similar manner, additional sequences derived from the 5' and 3' flanking
regions of sequence encoding the profein, including regulatery sequences, may be

isolated, and the nudlentide sequence determined.

Polypeptides
Both the natorally occurring and recombinant forms of the polypeplides

described  hercin, including both glycosylated and non-ghycosylated forms arc
encompassed by the invention. The polypeptides of the present invention, including
fmetion-conservative varianls, may be isolated from horan moirocyies, or from
heterclogons organisms er ¢glls {e.g., bacteria, fungl, inseci, plant, and marpmalizn

cellg) info which = protein-coding sequence has heen introduced and cxpressed. The
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proteing deseribed herein, or portions thexeof, also may be expressed a5 fsions with
other proteins. The polypeptides may be chemically symthesized by commerciatly
availahle automated procedures, including, without limitation, exclusive solid phase
synthesis, pactial solid phase methods, frmpment condensation or classical solution
synthesfs. The polypeptides can also, advantagecusly, ¢ made by in vitro translation.

Methods for polypeptide purification are well koown in the att, inchuding,
without limitation, preparative disc-gsl electropherssis, isoelectric focusing, sucrose
demsity gradient centrifugaiion, HPLC, reversed-phase HWPYL, gel filfration, ion
exchange and parlition chromalography, wnd countercurrent distribution. For some
purposes, it is preferable to produce the polypeptide in a recombinant system in which
the proten contaios an additional sequence tag that facilitates purification, such as, but
not limited to, a polyhistidine sequence. The polypeptide can then be purified from a

crude lysate of the host cell by chromatography en an appropriaie solid-phase matrnx.

Alternatively, antibedies produced agsinst a protein or ageingt peptides derived.

therefrom can be used as purification reagents. Other purification methods are possible.

The present inveation also encompasses derivatives and homologues of the
polypeptides speeifically disclosed herein. For seme porposes, nucleie asid sequences
enceding the peptides may be altered by substitutions, addifions, or deletions that
provide for funclionally equivalent molecules, i.e., funclion-conservative variants. Ear
exmnple, one or more amine acid residues withio the sequence can be substituted by
another amino acid of similar properties, such as, for example, posilively charged amino
arids (arginine, lysine, and histding); negatively charged aming acids (aspartate and
glulamate); polar neutral amino acids; and non-polar aminge acids.

The isolated polypeptides may be modified by, for example, phesphorylation,
sulfation, acylation, or other protcin modifications. They may also be modified with a
label capable of providing a detectable signal, either direcily or indirectly, including, but
not limited to, radioisatopes and fluorescent compounds.

The polypeptides of the nvention find use, ez, for hinding studies, for
constrnetion and expression of modificd molecules, for strnenuee/fimetion studics and for
the preparation of polyclonel and monocknal entibedies. Pelypeplides usefu! zs
immunogenic cormpenents for preparing antibodics or as targets for binding agent
studies are at leaat five or more residues in length.  Preferably, the polypepiides
comprise at least about 12, more proferably at least about 20, and most preferably at

least about 30 or more residuss. Methods for obtaining these polypeptides arc well
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knawn and are explained in fmmurochemical Methods in Cell and Molecular Bivlogy,
1987 {Mayer and Waler, eds; Academic Press, London); Secopes, 1987, Protein
Purification: Principles and Practice, Sccond Edition (8pringer-Verlap, N.Y) and
Handbook of Expertmental fnmunology, 1980, Volsmes [V (Werr and Blackwell,
eds.}.

Having isolaied cne member of 2 hinding partner of a specific Interaction,
methods exist for isolating the counter-partner. See, e.g., Gearing i o/, 1939, EMEO J.
8:3667-3676. Many methods of screening for binding acfivity are known by those
skilled in the art and may be used to practice the invention. For exampie, an expression
library can be screened for specific binding to the protein, e.g., by cell sesting, or other
sercening io defect subpopulations which express such a binding component. Ses, e.g.;
Ho et ai., 1993, Proc. Natl Acad Sci. US4 99:11267-11271. Alternatively, a panning
method may be used. Sec, c.p., Sced and Amffo, 1987, Proc. Natl Acad. Sci. USH
84:3365-3369. A two-hybrid selection system may also be applicd making appropriate
constructs with the available protein sequences. See, e, Fields and Song, 1989,
Nature 340:245-246. Several methods of automated assays have been developed in
recent years so as to permit screcning of tens of thousands of compounds in z shori

period of time.

Physical Variants

- This invention also encempasses proteins or peptides having substantial smino
acid sequence similarily with an wmino acid sequence of a 8EQ D NQS: 2, 4 or 6.
Variants exhibiting substitutions, e.g., 20 or fewer, preferably 10 or fewer, and more
preferably 5 or fewer substitutions, are encompassed. Where the substitutions are
consetvative substitutions, the variants wiil sharc immunogenic or antigenic similarity or
cross-reactivity with a corresponding natural sequence protein. Natural variants includa
individual, allelic, polymosphic, strain, or species varians.

Amino acid scquence similanity, or sequence identily, is deiermined hy
optimizing residus matches, if necessary, by intreducing gaps as requircd. This changes
when constdering conservalive substitutions as matches. Conservative substitutions
typically include substitutiops within the following groups: glycine, alanine; valine,
isoleucine, leucine; aspartic acid, glutamic acid; asparagine, glutamine; sorine,
threowine; lysine, argimine; and phenylalanine, tyrosine. Homologouns amine acid

sequences include natural allelic and interspecies variations jn each respective protein
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sequence. Typical homologous proteins or peptides will have from 50-100% sirmalaniy
{if gaps can be introduced), to 75-100% similarity (if conservative substifutions arc
included) with the amine acid sequence of the relevant protein. Identity measores will
he at least about 50%, gencrally at least 60%, more generally at least 65%, usually at
lcast 70%, morc usually at least 75%, preferably at least 80%, and more preferably at
least 80%, and in particulasly preferred embediments, at least 83% or mare. See also
Needlelam et al., 1970, J. Mol. Biol 48:443-433; Sankoff ef al., 1983, Time Wurps,
String Edits, and Macromoleciles: The Theory and Practice of Sequence Comparison
Chapter One, Addison-Wesley, Reading, MA; and software packages from
IntelliGenehes, Mounlain View, CA; aod the University of Wisconsin Genetics
Computer Group (GCG), Madison, WL

Nueleic aecids encoding the corresponding proteins will iypically hybridize to
SEQ ID NOS: 1, 3 or 5 under siringent conditions. For example, nucleic acids encoding
the respective proteins will typically hybridize to the nucleic acid of SEQ ID NOS: 1, 3
or 5 under stingent hybridization conditions, while providing few false positive
hybridization signals. Generally, stringent conditions are selected to be about 10° C
lower than the thermal melting point (1) for the sequence being hybridized ic ot &
defined ionic strength and pH. The Tt is the temperature (under dofined jonie strongth
and pH) at which 50% of the target sequence hybridizes to a perfeetly matched probe.
Typically, strivgent conditiors will be those in which the salt concentration in wash is
zhout 0.02 molar at pH 7 and the temperature 15 at least about 507 C. Gther factors may
significantly affect ke stringency of hybridization, mcluding, among others, bass
composition and size of the complementary strands, fhe presence of organic solvents
such as forimamide, and the extent of buse mismatehing., A preferred embodinent will
inchide nueleic acids ihat will bind to disclosed sequences in S0% formamide and 20-30
mM NaCl at 42° C.

An isolated nucleje acid can be readily modified by nucleotide substimtions,
nucleotide deletions, nucleotide insertions, and inversions of nucleotide stretches. These
modifications result in novel DNA sequences which cncode thess antigens, their
derivatives, or proteins having highly similar physiological, immunogenic, or antigenic
activity.

Modified sequences can be used to produce mutant anifgens or to enhamce

expression.  Enhanced expression miey invelve gene smplification, iucreased
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transcription, inereased translation, and other mechanmisms. Such mutunt pmt;ein
derivatives include predetermined or site-specific mutations of the respective protein or
its fragments. “"Mutant pretein" encompasses a pelypeptide otherwise falling within the
homelogy definition of the proteins as set forth abowve, but having an amino aeid
sequence which differs from that of the protein as found in nature, whether by way of
deletion, substitution, or insertion. In particular, "site specilic mutant protein” generally
includes proteins having significant simalarity with a protein having a sequence of SEG
ID NOS: 2, 4 or 6. Generally, the varunt will share many physicochemical and
biological activities, e.g, antigenic or immunogenic, with thosc sequences, and in
preferred embediments, contain most or all of the disclosed sequence.

Glycosylation alterations ate included, e.g., made by modifying the slycosylation
patterns of a polypeptide during its synthesis and processing, or in farther processing
steps.  Particularly preferred means for sccomplishing this are by exposing the

polypeptide to glycosylating enzymes derived from cells that normally provide such

processing, e.g., mamunatian ghycosylation enzymes. Deglycosylation enzymes are alse .

contemplated.  Alse embraced are versions of the same primxary amino acid sequence

which have ofher minor modifications, including phosphorylated amino acid residues,

e.g., phosphotyrosine, phosphoserine, or phosphothreoning, or other moielies, inciuding.

ribosyl groups or cross-linking reagenis. Also, proteins comprising substilutions are
encompassed, which should retain substantial immunogendcity, to produce antibodics
that recognize a protein of SEQ ID NOS: 2, 4 or 6. Typically, these proteins will
contain less than 20 residue substitutions from the disclosed sequence, more typically
less thap 10 subsiitutions, preferably less than 5, and more preferahly less than three.
Alternativcly, proteins that begin and end at struchal domains will. usually retain
antigenicity and cross immmumogenicity.

A. major group of dexivatives are covalent conjugates of the proteins described
herein or fragments thereof with other proteins or poiypeptides. These derivatives can
be synthesized in recombinant culture such as N- or C-terminal fusions or by the use of
agents ¥uown in the art for their usetulness in cross-linking proteins through reactive
side groups. Preforred protein denvatizabon, sites with cross-lnking agenls are at e
amine groups, satbohydrate moictics, and eysteine rosiducs.

Fusion polypeptides between thesc proteins and other homologous or
heteralogous proteins are also provided. Helerologous polypeptides may be fusions

between different sarfzce markers, resulling in, c.g. a hybrid protcin.  Likewise,
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heletologous fusions may be copstrueted which womid cyhibit a combination of
properties or activities of the derivative proteins. Typical examples are fusions of a
reporter polypeptide, e.g., luciferase, with a segment or domain of a protein, e.g., a
receptor-binding segment, so that the presence or logation of the fused protein may be
easily determined. Sec, ¢, LS, Patent No. 4,859,609, Othor gene fusion parmers
imelude bacterial B-palactosidase, tpE, Protein A, B-lactamase, alpha amylese, alcohol
dehydrogenase, and yeast alpha mating factor. See, e.g, Godowsld e¢ al., 1988, Svience
241:812-816.

Such polypeplides may also have amiro acid residues that bave been chemically
modified by phosphorylation, sulfonation, biotinylation, or the addition or remaoval of
ather moieties, particularly thesc that have molecular shapes similas to phosphate
groups. In some embodiments, the modifications will be useful labeling reagenis, or
serve as purification targets, e.g., affinity igands.

This invention alzo contemplares the use of derivatives of these proteins other
than variations in amino acid sequence or glycosylation. Such derivatives may involve
covalent ur aggregalive association with cheinical moicties. These derivatives generally
fall inlo the three classes: {1) aalts, (2} side chain and terminal residue covalent
mwodifications, and (3} adsorption complexes, for example with ccll membranes. Such
covalent or aggregative derivatives are uvseful as imraunogens, as reagents in
inymuneassays, or in purification methods such as for affinity purification of ligands or
other binding ligands. For example, a prolein antigen can be immobilized by covalent
bonding 1o 2 solid support such as eyanogen bromide-activaied Scpharose, by methods
which are well known in the art, or adsorbed onte polyolefin surfaces, with or without
glutaraldehyde cross-linking, for use in the assay or purification of anfibodies. The
proteins can also be labeled with a defectable group, c.g., radiciedinated by the
chloramine T procedure, covalently bound to rare earth chelates, er comugaied to
ancther fluorescent moiety for use in diagnostic assays. Purification of these proteins

may be accomplished by immobilized antibodies,

Antibodies

The immmunogenic components of this invenlion, as described above, arc nseful
as antigens for preparing antibodice by standard methods. Such immurogenic
components can be produced by proteoiytic cleavage of larger polypeptides or by

chemical synthesis or recombinant technology and are thus oot Jimited by proteclytic
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cleavage sitos.  Proferably, smaller immunogenic components will first be rendered
mere immunogenic by cross-linking or by coupling to an immugnogeniv carter molecule
(i.2., a macromalecule having the property of independently eliciting an immunological
response o 2 host animal, to which the immunogenic corponents of the invention can,
be covalently linked). Crosslinking or eonjugation te a carrier molecule may be
reguired beeguse small polypeptide fragments sometimes act os haptens {molecules
which arc cepable of specifically binding to an antibody bul incapable of eliciting
antibody production, i.e., they are nat immunogenic). Comjugalion of such ftagmenis to
an immunogenic carrier molecule renders them immunegenic through what is
commonly koown as the "carrier offect”.

Anfibediss according te the present invention include polyclenal and monoclonal
antibodies. The antibodies may be elicited in an wimal host by impunization with
immmnogenic components of the invention or may be formed by ix vitre immunization
(scnzitization) of inwmune cells. The immunegenic cormponents used to elickt the
production of antibodies may be isolated from human cells (e.g., unan dendritic cells)
or chemically synthesized.  The andibodies may alse be produced in recombinant
systems progiammed with appropriate antibody-encoding DMNA.  Altematively, the
antihodies may be constructed by biochemical reconstitulion of purified heavy and light
chains.

The antibedies of this invenlion can be purificd by standard methods, including
but pot limited te, preparative disc-ge! electrophoresis, isoelectric focusing, HFLC,
reversed-phase HPLC, gel filiraiion, ion exchange and parition chromatography, and
countercurzent distribution. Purification methads for antibodies are disclosed, e.g., in
Ihe Art of Antibody Purification, 1989, Amicon Division, W.R. Grace & Co. General
protein purification methods arc described in Protein Purification: Principles and
Practice, B.K. Scopes, Bd., 1987, Springer-Verlag, New York, NY.

Suitable adjuvants for the vaccinalion of animals inchude bt are not limited to
Adjuvant 65 (contzining peanut ¢il, mannide moncaleate and eluminum monestearaic);
Freund's complote or incomplete adfuvent; minersl gels such as aluminum hydroxides,
aluminum phosphate and alws; surfactants such as hexadecylamine, octadecylamine,
lysclecithin, dimethyldicctadecyl-ammoninm  bromide, NMN-dicstadecyl-N'N -bis(2-
hydroxymethyl) propane-diamine, methoxyhexadeeyiglyeerol and plurenic polyols;
polyanions such as pyran, dextren suifate, paly 1C, polyacrylic acid and carbopol;

peplides such as muremyl dipeptide, dimethylplycine and tuftsin; and oil emulsions.
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The immunogenic components could also be administered following incorporation inio
liposomes or other microcarricrs. Information conceming adjﬁvauts and various aspects
of immuncassays are discloged, e.g., in the sexies by P, Tijssen, 1987, Praclice and
Threory of Enzyme Immuncassays, 31d Edibon, Blsevier, New York.

Serum produced Fom amimals thus immunized can be used directly.
Alternatively, the IgG fraction can be separated from the senun using standard methods
such as plasmaphotesis or adgorpiion chromatography using IgG specific adsorbents
such as inaobilized Protein A

Hybridorzas of the invention used to make monoclonzl antibodics apzinst the
mmunogerdc eomponents of the invention are preduced by well-known techniques.
Usually, the pracess imvalves the fusion of an immortalizing cell with a B-lymphoeyte
that produces the desived antibody. Allematively, non-fusion techriques for generating
immortal antibody-producing cell are possible, and come within the purview of the
present invention, c.g., virally-induced trensformation, Casali er @f, 1946, Scfence -
234:476. Immorializing cell are usually transformed maromalian cells, parliculaxly
myelomz cells of rodent, bovine, and human origin.  Mest fequently, rat or mouse
myeloma cell lines are emploved as a matter of convenience and availability.

Techwques for oblaining the appropriate lymphocyles from mammals injected
with the imwmunogenic components are well known. Gemerally, peripheral blood
lvmphocytes (PBLs) are used if cells of human origin are desired, or spleen cells or
1ymaph node cells are vsed if non-human mammalian sources are desited. A host snimal
is injected with repeated dosages of a preforably purified immunagenic component, and
the animal is permitted to generare the desired antibedy-producing cells before these are
harvested for fusion with the immortslizing cell line. Techniques for fosion are also
well known in the art, and in geperal involve mixing the cells with a fusing agent, such
as polyethylene plycol.

Hybridomas are selected by standard procedures, such as HAT (hypoxanthine-
aminopterin-{hymidine) selection. From among these hybridomas, those secreting the
desired untibody are selected by assaying their culture medivm by standard
immunaassays, such as Westers blofing, ELISA (enzyme-laked immuncsorbent
assay), RIA {radioimmunoassay), or the like. Antibodies are recovered froro the
medium using standard protein purification techniques, Tijssen, 1985, Practice and

Theory of Ensyme Immunoassays, Blsevier, Amsterdam.
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Muany selerences ave available for guidance in applying any of the above
techniques: Kohler er al., 1980, Fybridoma Technigues, Cold Spring Harbor Laboratory,
MNoew York: Tijssen, 1985, Pracrice and Theory of Enzyme Immunoassays, BElsevier,
Aunsicrdam; Campbell, 1984, Moroclonal Aribody Technology, Blsevier, Amstendam;
Hurrell, 1982, Monoclonul Hybrideme Antibodies: Techrigues and Applications, CRC
Press, Boca Raton, FL. Monoclonal anfibodies can also be produced using well-known
phage library systems.

The use and generation of antibody fragments is alse well known, e.g., Fab
fragments: Vijssen, 19835, Fractice and {heory of Enzymie Immunoassays, Blsevier,
Amsterdany; Fv fragments: Hochman ef al., 1973, Biockemistry 12:1130; Sharon ef al.,
1976, Binckemistry 15:1591; Ehrlich ef of., U.S. Patent Ne. 4,355,023; and antibody half
molecules: AuditorsHargreaves, U.S. Fatent No. 4,470,925, These alse may be useful
in immunoassays.

Thesc antibodies, whether polyclonal or monoclonal, can be used, =g, in an
immobilized fonm bound to 2 solid support by well known methads, to isclate and purify
the immunogenic compenents by mmuncaffimty chremaiegraphy. The antibodiss are
useful as probes to distingnish. tissue and cell. type distribution. The antibodies may be
used to soreen espression libraries for particular expression produets. Usually the
antibodies vsed in such a procedure will be labeled with a moiety allowing easy
detection of presence of antigen by sntibody binding.  Autibodies to proivins may be.
vsed for the anelysis or, or identification. of specific cell population components which :
express the respective protein. By assaying the cxpression products of cells expressing
the proteins described hersin it is possible to diamose disease, e.g., immune-
compromised conditions, monocyte-depleted condiiions, or overproduction of
monocytes.  Antibodies raised against the proteins will also be uscful to raisc anfi-
idiotypic antibodies. These will be useful in detecting or diegnosing various
imnumelogical conditions related to expression of the tespective antigens, The present
invention encompasses mntibodies that specifically recogmze monocyie-derived
immunogenic components. Such antibodics can be used conventionally, e.g., 25
reagents for purification of menocyte cell compoenents, or in diagnostic applications.
Diagnostic Applications

The invention smcompasses compositions, methods, and kits useful in elinieal
settings for the gaalitative or quantitative diagnosis, i.e., detection of specific

components in a biological sample, These applications utilize nucleic acids,
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peptides/polypeptides, or antibodics specific for the components desenibed herein. Both
antibody-based and Ducleic acid-based dingnostic methods, ineluding PCR-based
diagnestic methods are contemplated. Detection of the ievel of certain types of dendritic
cells present in a sample could be important {or diapnosis of certain aberragt disease
conditions. For insiance, in breast carcinoma tissues, markers specific for maturation
sizges of dendritic cells showed that dendritic cells present within the tumor were frozen
in an immaiure stage thus illusirating a possible mechanism for fumor eseape Bell D., et
al.  “In breast carcinoma Hssue, immature dendrific cells reside within the tumar,
whereas mature dendriiic cells are focated in peritumoral arcas." J Exp Med. 1999 Nov
15, 190(10):1417-26).

Both the naturally occurring and ihe recombinant form of the proteins of this
invenlion are particularly wseful in kits and assay metheds whiel are capable of
sereening compounds for binding activity to the proteins.

In nucleic-acid-type diagnostic methods, the sample to be analyzed may be
contacted directed with the nueleic acid probes. Probes include oligonuclectides ai least
12 pucleotides, preferably at least 18, and most preferably 20-35 or more nuclectides in
Iength.  Altematively, the sample may be treated to extract the nucleic acids contained

fherein. T will be understood that the particular method used to extract DNA will

depend on the nature of the biclogical sample. The resulling nuciefc acid fom the .

sample may be subjected ta gel eleclrophoresis or other size separation techniguos, or,
the nucleic acid sample may be immobilized on an appropriate solid matrix without sizc
separation or used for PCR.

Kits suitable for antibody-based dizguostic applications typically inclnde one or
more of the fellowing componeunts:

(i) Antibodics: The antibodics may be pre-labeled; alternatively, the antibody
mazy be unlabelled and the ingredients for labeling may be inelnded in the kit in separale
containers, or 4 secondary, labeled antibody is provided; and

{i1) Reaction components: The kit may also contain other suitably packaged
reagents and materials nesded for the pasticular immunoassay protocol, including solid-
phiase matrices, if applicable, and standazds.

Kits suitable for nucleic acid-based diagnostic applications typically incinde the

following components:
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(i) Probe DN4: The probe DNA may be pre-labeled; alternatively, the probe
DNA may be unlabelled and the ingredicnts for labcling may be included in the kit in
separate containers; and

(i) Hybridization reagenis: The kit may also contain other suitably packaged
reugents and materizls needed for the particular hybridization protocol, including solid-
phase matdces, if applicable, and standards.

PCR based diagnostic kits are also conternplated and are encompassed by the
invention,

The kifs referred io above mawy melude imstroctions for conducting the tesi.
Farthermese, in preferred embodiments, the dagnostic kits are adaprable fo high-

througliput and/or eutormated operation.

Therapcutic Applications

The invention also provides reagenis thal may exhibit significant therapeutic
value. The proteins (naturally occurming or rccombinant), fragments thoreof, and
antibadies thereto, along with compounds identified as baving binding affinity to the
proteins, may be useful in the treatment of conditions associaled with sbnormal .
physiology or development, For cxample, a discase or disorder associaled with
abnormal expression ot absiotmal signaling by & dendritic cell, ¢.g., 48 an antigen-
preseting eell, is & target for an agonist or antagonist of the protein. The proveins likely
play a role in regulation or development of hematopoletic cells, eg., lymphaid cells,
which affect immunological responses, e.g., antigen prosentation and the resuliing
effector functions.

Revombinant dendritic cell-derived proteins or antibedies of the invention may
be purified and then administered to a patient.  These reagents can be combined for
therapentic uwse with additional active or inert ingredients, e.g,, in conventional
pharmaceutically acceptable carriers or diluents, e.g., immunogenic adjuvants, zlong
with physiclogically innocuous siabilizers and excipients. In pariicular, these may be
uscful in a vaccine context, where the untigen is combined with one of these therapeutic
vorsions of agonists or antagonisis. These combinations can bo sterile filtered and
placed info deosage formis as by lyophilization in dosage vials or storage in stabilized
uqueous preparafions. This invenfion also coniemplates use of aniibodies or binding

fragments thereof, including forms whick. are not complement binding,
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Drug screening using antibodies or receptor or fragments tharenf can identify
compaunds having binding affinity to these dendritic cell-derived profeins, incluling
isnlation of associated components. Subsequent biological assays can then be utilized to
determine if the compound blocks or antagonizes the activity of the profein. Likewise, a
compound having intrinsic stimulating activity might activate the cell fhrough the
protein and is thus an agenist. This invention Lurther conternplates the therapentic use of
anlibodies to the protetns as aniagonists.

The quantities of rcagents nccessary for effeciive therapy will depend upon many
different factors, including means of administration, target site, physiolegical state of the
ratient, and sther medicants adoinistersd. Thus, treatment dosages should be tirated fo
optimize safety and efficacy.  Typically, dosages used in viro may provide useful
guidance in the amounts nseful for in sitn administration of these reagents.  Animal
testing of effective doses for treatment of particular disorders will provide further
predictive indication of human dosage. Various copsiderations are deseribed, e.g., in
Gilman, et al. {eds.) (1990} Goodman and Gilman's: The Pharmacological Bases of
Therapeutics (8th cd) Porgamon Press; and (1990) Remington's Pharmaceutical
Seiences {17th ed.) Mack Publishing Co., Easton, PA. Metheds for adnrinistration are
discussed therein and below, e.g., for oral, intravenous, intraperitonesl, or inframuscular
adminisiration, tfransdermal diffusion, and others. Pharmaceutically acceptable carriers
will include water, saline, buffers, and othor compounds described, e.g., in the Merek
Index, Merck & Co., Rahway, NJ. Dosage ranges would crdinarily be expected tobe in
amounts lower than 1 mM concentrations, typically less than abouf 10 pM
concenirations, usually Icss than about 100 nb, preferably less than zbout 10 pM
(picomolar), and most preferably less than about | £M (femtemolar), with sn appropriaie
carrier. Slow release formulations, or a slow release apparatus will often be utilized for
continuous aduinistration.

The proteing, antagonists, and agonists could be administered directly to the host
to be treated of, depending on the size of the compounds, it may be desirabic to
conjugate them %o camrier proteins such as ovalbumin or serum albumin prior to their
administration.  Therapeutic formulations mey be admipistered in many conventional
dogage formulations. While it is possible for the active ingredient to be administered
slone, it is preferable to present it as a phanmaceutical formulation. Formulations
iypically comprise at least one active ingredient, us defined sbove, together with one or

morc acceptable carriers thercof. Each carrier should be beth pharmaceutically and
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physiologically aceeptable in the sense of being compatible with the other ngredients
and not injurious to the patient. Formulations include those suitable for oral, rectal,
nasal, or parenteral (including subcutaneous, infrmmuscular, infravenmous and
ntraderimal) administration. The lormulations may conveniently be presented m unit
dosage form and may be prepared by any methods well known in the art of pharmacy.
See, e.g., Gilmaz, ¢t al, (¢ds.) (1990) Geodmen and Gilman's: The Pharmacelegical
Bases of Therapeutics (8th ed) Pergamon Press; and {1520) Remingron's
Pharmaceurical Seiences {17th od ) Mack Publishing Co., Easton, PA; Avis, ct al_ (eds )
(1953 Fharmacenticel Dosage Forms:  Parenteral Medicarions Dekher, NY;
Lieberman, et al. (eds.) {1990) Pharmaceutical Dosgae Forms: Tablets Dekker, WY,
ardd Licherman, ef al. (eds.) (1999) Pharmaceutical Dosage Forms: Disperse Sysfems
Dekleer, NV, The therapy of this invention may be combined with or used in association
with other chemotherapeutic or chemopreventive agents.

Many modifications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to those skilled in the art. The
specific embodiments described herein are offered by way of example only, and the
invention is to be limited only by the terms of the appended elaims, along with the il
scope of equivalents to which such claims are entitled.
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What 15 Claimed is:

L. Aniselated polypeptide comprising an amino acid sequence derived from SEQ II¥
WOS: 2.4 ar 6.

-

. The polypeptide of claim 1 comprising the amino acid scquence of the mature

protein.

3. Anisolated nucleic acid comprising a nucclotide sequence encoding an amino
acid sequence derived from SEQ ID NO: 2, 4 or 6.

4. The nueleic acid of claim 3 wherein the nucloetide sequence encoiles the maturs

profein,

5. The amcleic acid of claim 4 comprising the nueleotids sequence set forth in SEQ
IDND: 1, 3o 5.

6. A fusion protein comprising the polypeptide of claim 1.
7 A binding compound which speeifically binds to the polypeptide of claim 1.

8. The binding eompound of claim 7 wherein said bindirg compound is an antibody

or antibody fragment.

9. The binding compound of claim 8 wherein said antibody 1s 2 monoclonal
antibody.

10, An expression vector comprising the nucleic acid of clam 3.
11. An expression vector comprising the nucleic acid nfclsim 5.
12. A host cell comprising the vector of claim 10.

13. A process for recombinantly producing 2 polypeptide comprising culluring the
hest coll of claim 12 under conditions in which said polypeptids is expressed.

14. A method for detecting & specific nucleic acid sedquence in a sarple, sard method

somprising the steps of:

JP 2004-504020 A 2004.2.12



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

(61)

WO 0206328 POTIUSOL/22063

15

20

a5

17.

a)

b

E=h

34
contacting a smmple suspected to contain a speci.‘ﬁc‘nuc‘lcic acid scquence with
a prebe comprising a nucleic acid sequence comprising at least 8 consecutive
nucleotides selected from SEQ ID'NO: 1, 3 or 5 under conditions in which a
hybrid can form between said probe and the specilic aucleic acid in said

sample;

detecting any hybrid formed in step (a),whersin detecting of said hybrid

indicatcs the presencc of the specific nucleic acid scquonce in satd sample.

+ The methed of claim 14 farther comprising awplifying said specific sequence i

said sample prior fo said detecting step.

. A mcthod for defecting a specific antigonic campaonent in 2 sample, said method

comprising the steps oft

T

3

=

sontaciing g sample suspected to contain a specific antigenic component
encoded by an aming acid sequence derived from SEQ ID NO: 2, 4 or G with
an antibedy or antibody {ragment specific tor said companent under
condifions in which a stable antigen-aniibody complex can form between safd
anfibody or said anlibody fragment and said entigenic compeaent m said

sample; and

detecting any antigen-antibedy complex formed in step (a), wherein delection
of an antigen-antibody complex indicates the presence of szid antigenic

component in seid sample.

A method of screening for candidate therapentio zgenis comprising:

2}

b

f=

]

selecting s a fargel sequonce a polypeptide having an amino acid sequence
derived from SEQ ID NG: 2, 4 or 6.

contactiny a test compound with said target sequencs; and

selecting as said candidate therapeniic agent those test compounds which bind
1o the tatget sequence.

JP 2004-504020 A 2004.2.12



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

WO 0206328

=110>

<120

«130>

schering Corp.

1

SEQUENCE LISTING

Compositions and Methods

<140
€14l

<160> 12

<170

<210> 1
<211» 72

«212=
<213

<220>
<221» CD
<2232 (1

canos 1
acgtagtrtt catttgogbg agabbetete craggccaca

B

DNP
Homo sapiens

S

04] .

SF01180

PatentIn Ver.

- laa8)

2.1

ctogtttact zattitooact gottttaagg coetgoactg

tgc
cye

caa
Glon

gea
Rla

tok
Cys
85

caz
Gln

cog
Pro

cag
Gla

gqga
aly

=414
val

akg
Met
7o

gat
BAsp

ato
Tl

gtg
val

aac
Rsn

gre
val

gea
Ala
55

agg
Arg

gac
Asp

aag
Lys

qtc
Val

Sex

tgt
Cys
40

get
Bla

act
Thr

tat
Tyr

aga
2rg

gkt
Val

aac
asn
25

cee

qat
Asp

cte
Laun

atg
Het

aat
BRsp
105

gtg
Val
10

tod
Trp

e
Cys

atg
Met

tac

TyT

gea
Ala
N

ate
Ils

ace
Thr

cag
Gln

29c
Gly

zab
Asn

agg

Arg
75

act

Thr

aac
AEn

caa
Gln

aca
Thr

aca
Thx

gaa
Slu
&0

acec

Thr

x4+
Leu

aga

Arg

cct
Pro

g9
aly

ttc
Phe
45

too
Qys

cga
Arg

tga
Cys

23y
Arg

gga
aly

atg
Het:
30

tgt
Cys

kgt
Cys

tak
TyT

tgt
Cys

aga
Arg
e

gte
val
15

tgt
C¥s

bt
Fhe

cry
Leu

age
Gly

act
Pro
ELY

gue
Ala

taaaaactga tggrgaaaag crottaccga agoascaaaa

Dendritic Cell-Derived Wucleic Roids and Related
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agacattbce tgotoggaac €0

aaa

ggt
Gly

gac
Asp

coy
Pro

2514
Cys

atc
1le
a0

(=14

His

atg
Het

akg
Met
1

cce
Pro

tgt
cys

Lo
Cys

qg92
Gly
ES

(=124

Bro

tot
Cys

egh
Axrg

caa
aln

gat
Gly

tre
FPhe
ottt

50
aca

Thr

gga
Gly

ack
Thr

act
Thr

gct
Ala

eg
Pro

age
ser
a5

999
oly

ase
Ser

kot
Ser

ctt
Len

tto
Fhe
1us

cag
Glan

geco
Ala
20

gae
Asp

tot
Cys

gtc
Val

att
Tle

tac
cys
100

118

=L

ttcagcagac acctottcag 508
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cttgagttct tcaccatbctt ttgozactga aatatgatay
Lggcatyaaa asaatddaatb ttbtgattia thatzaatga
tagatggtgc aacttagtet ctoctigott tcatattate
tbtttaaatt aratbtaaza babaaacoaa atgaaatath
<2ifnx 2
<21l 113
=212> PRT
«Z13> Homo Sapiené
<400 2
Met Gln Ala Gin ala Pro Val val val val Thr Gln Prao
3 5 1w
Erc Gly Pro Ala Pro Gln Asn Ser Asn Trp Oln Thr Gly
20 25
Cys Phe Ser Aap Cys Gly Val Cya Leu Cys Gly Tar Phe
35 40 45
Cys Leuw Gly Cys Gln Val Ala &la Asp Met Asn Glu Cys
&0 55 an
@1y Thr Ber Val Ala Met arg Thr Lew Tyr Brg Thr Arg
€5 70 758
Fre Oly Zer Ile Cys Asp Asp Tyr Met Ala Thr Leu Cys
a5 a0
Cys Thr Leu Cys Gln Ile Lys brg Asp Ile Asn Arg aArg
a0 105
arg Thr Fhe
115
<21G:= 3
<Z11> 15
«312> DRA
<213 Artificial Sequence
<2202
<222» Des¢riptiomn of Artificial Sequence: Primer
<400> 3

ccaaagagta caatgagga

210> &
<211> 1%
<212> DHA

«213>

<22

<223

Arcificisl Sequence

Descoription of Artificial Sequence: Primex

Gly
Met:
30

cys

oys

Cys

nrg
11e
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Val
15

Cys

Fhe

Leu

Pre
85

Ala

atatgettaa gtacaacktga
atgttgtece tgaacttago

gaatttoctg gottataaac

Gly

Asp

Pro

cys

Ile

B0

His

568

628

[1:1:3

728
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«400> 4
gecacaagac attteoetge

<210> §

<211» 2101

<212> DMA

<213> Homo gapiens
€220

2221 DS

2222> (330)_.(1244)

<400 5
aggcaasege ttatbtgoat

ggacatagaa gaagggatta
cactgacgit atctacccat
aggcgaccag ackogggety
ataataataa acsctggrgs

atteoeggtgt otctacgtag

oty chg ttg ccg chg ©
Lz TLen Leu Pro Leu L
10

tgo acc gty tew EaC g

agggroocgt cctgaccaac
actggodeygg atetectoct
tococagasg gggagactgs
egttttacca tttroagaage
tggagacday gycdgaccaca
gttgckkge atg ggg gge

Met Gly Gly

1

tg ctg ooy dag tos gao
eun Leun Arg Glu Ser Asp

15

g gat gtg gac tgg 2ac

cye Thr val Sexr Ser Ala Asp Val Asp Trp Asn

25

acy tge ctg aaw LEc a
Thr Cys Leu Haa Phe §
45

tct chg cgg goo ago a
Ser Leu Arg Ala Ser M
B0

oty oga gag ott cca g
Leu Arg Glu Leu Fro V.
75

gke etg aac gty cta o

0 35

gt gyge ot agc cby age
er Gly Leu Ser Lev Sex
50

ac gtg awkt cto ckb gac
sn Val Xaz Leu Leu BSD
11

tg aco Ltc tit ggo cac
z) Thr Phe Phe Cly His
80

gc aac coe thkg kot oghb

Val TLeu Asn YVal Lew Brg Asn Pro Leu Sev Arg

=20

gre gee cgr tgt gac o
Ala nla Arg Cys Rsp L
108 1

gag bec tgg cac gao Al
Glu Ser Trp Eis Asp I
125

25

bt gac ctg tag goo gac
e Asp Leu Gln Ala Asp
10 115

to cgo oga gac aac tgo
le arqg R¥g Asp Asn Cya
pacld]

gagggegoea
ogeottooaa
gguageccac
ggctbgaget

gggctgaggt

acc cotg gea

(64)

POTIUSOL/22063

caaatgttca
gocogetaag
cagccaaagg
ggtctgagetr
cagggetagy

tgg acg

Thr Leu Ala Trp Thr

5

age ota gaa
ger Le=u Glu

an

gog gag tie
hla Glu Phe

ctg cct cac
Leu Pro Hie

oty tot gogg
Leu Ser Gly
70

ctg gag aag
Len Gln Lys

8s

ocg teg
Pro Ser

agt gee
Ser Ala
an

aac cag
Aen Gln
55

aac age
hen Cly

ctt gag
Lev Glu

gtg gat 4gg goy ctg
val Zsp Gly Ala Leu

100

tyc aac kg

gce ctg

Cys Aen Cys Ala Leu

12¢

tcbt ggo cag aag oot
Ser @ly Gln Lys Pra

135

1%

442

E46

6839
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ctg
Leu

cg
Leu

gtg
Val

gty
val
185

ctg
Leu

tto
T

gkg
Val

cag
@ln

gag
Glu
2e8

cag

Glo

gasa
Glu

cte
Leu

gag
Glu

gtg
val
i7p

oty

Leu

aac

cag
Gln

coa
Pro

o
Bro
250

gac

Asp

oot
Pro

gag
Gln

tge
Cya

gtc
Val
185

ate
val

gec
Az

aza
Lys

cra
Pro

tee
Ber
235

gca

Alz

aat
Asn

[+1 ]
Val

gag
glu

ctedacecag

gerotecagith

agotetgueg

F9gaagagga

ccotookgkg

tag
Trp
120

age
Ser

ago
Ser

tgg
Trp

cce
Pro

€gg
hrg
220

cge
cys

goe
Rla

gas
Asp

tarc
TYYE

tac
™Y
aon

gac
Asp

tge
Cys

q9g
Gly

aga
hry

tag
Trp
208

rac
Tyr

cca

gad
aiu

£ttt
Phe

tgt
Cyr
245

grg
Val

aaceocttca
coocatetbga
coccckooet
gagatcoesa

gatgtacasg

aca
Thr

gee
Ala

tgc
oye

cte
Lew
hA-l]

gt
Ala

ggc
Gly

tce
Ser

cac
Hig

tac
Ty
270

aadc

Rsn

ata
Ile

ace
Thr

cch
Fro

ctg
Lew
178

tgg
Trp

got
Ala

age
ger

act
Thr

cag
Gln
255

ate:

Tle

ety
Leu

cce
Fxo

agc
Ser

ggc
cly
150

ctt
Leu

cga
Arg

cag
[=38:3

cgg
Arg

doe
Pro
240

t3g
TR

aac
Bsn

cag
Gln

a3
Gly

gtceootgetyg
agaatggoga
gteoctecatg
aéaaggggac

cagtgeteaa

toc
ser
145

Gty
Leu

ctt
Leu

toe
Cys

gat
hsp

agc
Sexr
225

gac
Rap

gat
asp

tac
Tyr

tca
Ser

cac
His
205

cag
@ln

gee
Ala

g9
Gly

cga
Arg

293
Gly
z10

geo
Ala

tat
Tyr

gaa
Glu

aay
Lys

otg
Leu
z90

aac
Hie

tet
ger

ot
Leu

gtg
Val
195

falets}

Pro

eol

929
3lu

caa
Gln

gac
Asp
275

33c
Gly

aac

gca
Ala

goo
Al=a
180

gce
Ala

aag
Lys

aag
Lys

aac
hsg

99
Gly
260

atc

Ile

cag
Gin

<k
Leu

ect
Thr
165

ate
Ile

aga
Arg

atg
Met
245

got
Rla

gac
RED

geo
Ma

Lot
Ser
150

ate
Ile

gob
Ala

age
Sear

ggt
Gly

caa
=lo
230

Lttt

Fhe

cac
His

ctg
Leuw

tca
Ser
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groeo tte
Ala Phe

9ag go2
Cly Ala

ggc cck
ely Pro

cgg gag
arg @iu
200

tta ggc
Leuw Gly
215

gtg goo
Vval Ala

gty ggc
Val Gly

cob boa
Pro Ser

get tce
Ala gexr
280

ato gat
Mzt Asp
2395

tgagcetaag atgtectaac

ggtoacteaq

caggamagga

ccgeteotoa
aggaggstca

taaatgotte

ggogrectaa

ttgtecttga

gotcockcag

ctgigocaat

gaggetgats

ctoagggtge
tyagactooe
tbgttkgktt

cteoageteac

gtgggttect
zaatkgrtao
ttgaaactya

tgeaadetoe

caaggtggay
ccacctocca
gtsteactct

gooyocrggg

atcteotgagt
tecctgthtt
gtoacccagg

ttoaagtgat

totaagacca
ttktrgtbgt
ctggagtgea

tetgootgoee

ctootoratg
gacdecagga
wtcctagagg
éctgtcatca
aggeigetgg
agtcoctccate
tgttgtttgt
atgetgegrt

tragoetoot

877

1025

1073

1121

1169

1217

1264

1324

1384

1444

1504

1564

1624

1684

1744

1804
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gagragetgg
gatggggttt

cgootegace

tocecottotgl

ageagecaas

<210= &
<211> 305
c212> PRT
<213> Homo

©d0da &
Met dly Gly Thr
1

Glu

asp

ber
145

Leu

aye

Rap

Sex
Trp
Leu

50
Leu
aly
Sex
Bla
hsn
130
Glo

Ala

Gly

alyr
z1e

Ala

Rap

Asn

35

Ser

Asp

His

Arg

Ben

1185

Cys

Eie

Ber

Leu

Val

195

Pra

Pro

ser

20

Ala

Len

Iisu

Leu

Val
40

Cys

Sern

Ao

Ala

Rla

180

Ala

Lys

Lys

gattacagoa
cgdeatgtiy
toetgaagig
ccetotcagg

aCCaACEoCa

sapieng

Glu

Pro

Sex

Gln

BS

Asp

Asn

aly

Leu

Thx

165

Ile

Pro

Pro

ala

Glu

Fhe

His

Gly

70

Lys

Gly

Cys

Gln

Sex

150

Ile

ala

sar

3Ly

Gln

cocgeracea
gccaggetgy
ctgogathad
geecottoen

aaatazaawa

Trp Thr
PYXo Ser
Ser Ala

40

Asn Gln
55

Rsn Gly

Leuw Slu

Ala Leu

Ala Leun
1zo

Lys Pra
1358

Ala Fhe

Gly ala

Gly Pra

Brg Glu
200

Leu Gly
z15

val Ala

tgcogageta

tctegaacte

aggcgtagee

aggtcoctaa

atgratatat

Leu
Cys
25

Thr

Sex

Val

Ala

1085

alo

Leu

Leu

Val
185

Leu

val

Leu

a0

Thr

Cys

Leu

Arg

Teu

a0

Ala

Sexr

Leu

Glu

Val

170

Len

RAsn

Gln

Pro

Leu

Val

Lew

Axg

#lu

15

Asn

Arg

Trp

Cys

val

155

Val

Ala

Lys

Pra

Ser

atttttgtart

ctgacctoaa

actgcgeoeca

tckoeagget

bEomewwaasaad

Pro

Ser

Xaa

Ala

&0

Val

Cys

Hip

Trp

140

Ser

Sexr

Tep

Pro

arg

220

Cys

Leu

Ser

Phe

45

Sex

Fro

Leu

Asp

Asp

125

Asp

Cys

Gly

Arg

Trp

205

TYY

Pro

Leu

hla

30

Sar

Azn

Val

Arg

Lew

110

Ile

Thy

Ala

Cys

Leu

190

Rla

iy

Sex
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Leuw

15
Asp
Bly
val
Thr
Azn

25
Asp
Arg
Thr
Pro
Leu
175
Trp
Ala

ger

Thr

ttataataga
gocgatckgeo
ggmacattec
tggoctoeag 2

aaaaaas

Rrg

val

Lau

Xaa

Phe

1)

Leuw

Arg

Ser

Gly

1&0

Lau

AXg

Gln

hxg

Pro

1864

1924

1984

JP 2004-504020 A 2004.2.12
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(67)

WO 0206328 POTIUSOL/22063

225 230 235 240

Asp Tyr Glu Asn Met Phe val Gly Gla Fro Ala Ala Glu His Gln Trp
245 256 255

Agp Glu Gln Gly Ala Hise Pro Ser GBlu Asp Asn Asp Phe Tyr Ile hAesn
=134 265 270

Tyr Lys Asp Il Bsp Leu Ala Ser Gln Pro Val Tyr Cys Asn Leu Eln
275 280 2B&

Ser Leu Gly Gln Als Ser Met Asp Glu Glu Glu Tyr Val Iie Pro GLy
230 255 300

His
305

<210> 7

<211 22

<212> DRA

213> Artificial Sequence

€220
2223 Degcription of Artificial Seguence: Primer

<400 7
cgagagotte caatgacett ot 2z

«210= B

«211l> 22

%212~ DA

212> Artificial Sequence

«Z20=
<323> Description of Brtificlal Seguence: Primsr

<400> B
catgttoica tagtceggoay tg 22

<zl0> 2

<21l> 1256

212> DNR

<213 Homo eapiens

<220
<221 CDS
<222 (114)..(L010

<400= 5
cttteczagg gagtggttgt ghogarcgeea tobtagggaa aagatgbbct cgtecgtnge &0

gesrekgyeg caggocgaact coktcaacac gocacatctg cagotggtge acy atg 118
Met
3

gte teg 999 acc toc gea gag cbe goa 9o0g gog gag goa gag acc gag 164
val Ser Gily Thr Ser Ala Glu Leu Gly Ala Ala Glu Ala @lu Thr Glu

JP 2004-504020 A 2004.2.12
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gct
Bla

atg
Val

gar
Ala
Al

atoc
Il

aag
Lys

gkc
Val

tac
Tyy

gtg
val
130

ctg
Leu

aag
Lys

aac
Rsn
210

cag

Gln

gac
RAsp

goa
Ala

aag
Liys
35

Fae

Asp

ctg
Leu

agg
arg

gtg
Val

tte
Fhe
115
[sj 4=
Leu

gaa
Glu

gtg
Val

gac
Asp
tac
198
tte

Phe

acg
Thr

aag
Lys

. WOOLU63R

cog
Pro
20

atk
Tle

asg
Lys

ctg
Leu

999
a1y

ckg
Leu
1on

tty
Fhe

tat
Tyx

22g
Glu

ccE
Pro

tte
Phe
180

tak

TYr

ek
Txp

tac
TyT

gag
Giu

gca
Ala

age
Sex

acg
Ala

acyg
Thr

age
sSar
;1

ke
Leu

ctt
Leu

gag
Glu

gat
nsp

gty
Val
155

cag
Gln

gte
val

989
Glu

ate
1le

goo
Ala
245

gag
Glu

Tre
Phe

tcg
Ser

ccg
Pro
70

tea
Sar

atyg
Met

gex
Xaa

gac
hsp

gtg
val
250

cee
Fro

cgg
ATg

ake
Ile

cke
Leu

ato
Ile
230

ctg
Leu

get
Ala

cag
Gln

9cg
Ala

55
201
RBla

gtg
Val

g9<c
Gly

cag
@l

tco
ser
125

aaa

cag
Gln

agt
aly

gaa
e3 3}
cte
215
cag

Gln

agg
Gly

acg

cec
Pro
40

teg
Sex

agg
Arg

ggc
aly

cte
Li=u

oy
Leu
120

ctg
Leu

atc
Ile

Ltk
FPhe

ctg
Leu

cte
Leu
200

atg
Met

g3g
@lu

toc
Ser

993
Gly
25

goo
Ala

goe
Bla

gag
Glu

g5«
aly

gtg
val
105

gec
Als

tee
Ser

tac

Tyr

gge
Gly

act
Thr
185

anc

Asn

aac
Asn

g3y
Al

tte
The

10

oo
AXg

atg
Val

oot
Fro

gag
clu

gtg
Val
o0

tte
Che

caa
Axg

tee
Sex

cte
Leu

950
@l
17n

acg
Ala

acec
Thy

gtg
Val

atg
Het

atc
Iil=
250

acg
Thr

gct
Rla

qod
Ala

cag
Gln
75

rge
Cys

gee
Ala

gat
Bep

cag
Gin

gac
Asp
155

gat
aly

tac
Tyr

ace
Thr

aag
Lye

atg
Yal
235

tac

Tyr

@36
Arg

g5¢
Gy

caog
Pro
:1¢}

aco

¥Pro

tac

TYY

tet
Ser

aac
Aen

gte
val
140

gag
clu

gac
hsp

zat
His

att
Ile

ag3
220
gt
Val

cae
Hie

g9g
Gly

atc
Tle
a5

goe
Ala

cca
Pxo

ctg
Leu

gte
V&l

tEe
Ph=
125

<ag
Arg

aac
Asn

cet
Frc

gat
ABp

gtg
val
205

agg
aly

acg
Thr

cty
Lau

ccg
Pro
o

aag
ys

teg
Sexr

caa
Gln

teg
ser

kac
Tyr
110

Ete
Fhe

act
Thr

tac
TYY

aca
ala

ate
Ile
180

ey

Leuw

aqe
Thr

gag
=313

tyga
Cys

is

gcg
Ala

g9c
aly

gce
Rla

cat
His

atg
Met
g5

ate
Ile=

cgo
rrg

cay
Gln

gag
aln

gac
Rap
178

teo

Ser

ooo
Pro

TyT

cat
His

aac
Asn
255

(68)

POTIUSOL/22063

cac
His

gac
ABR

acc
Thr

cga
Arg
82

age
cly

tac

TYY

tgt
cys

atg
Met

[H=1]
hrg
180

atc
Ile

ctg
Isu

cct
Bro

ctg
Leu

gte
val
240

gag
aly

atg
Met

Lys

gag
Glu
BS

teoo
Ser

abg
Met

aga
hxg

ggt
oly

gag
alu
145

atc
Ile

atc
Ile

gac
Asp

cge
Arg

cog
rrao
22%

agt

Sar

aaa
Lya

212

308

404

5345

£92

336

JP 2004-504020 A 2004.2.12
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gac
Asp

cat
Arg

gty
¥al
290

acceectgeco

ace
Thr

e[=3)
Gly
275

gtg
Val

T
260

geo

Ala

998
Glu

ctgottagot

ccaacoctge

ctgacctyay

<210
<211
w212
2213

1¢
284
FRT
Homo

«400s 10

et
1

Glu

Lys

alu
B85

aly

Gl
145

Ile

Val

ala

Val

Ala

50

Lys

val

TYE

val

130

Leun

Rsn

Ser

Ala

Lel

hry

val

Pre

115

Leu

Clu

val

)
Rrg

aag
Lys

acg
Thr

Lys

Leu

&ly

Leu

100

rhe

Tyx

Glu

FPro

=11+
Leu

aar
Asn

cte
Ley

Ser

Ala

Thr

Bexr

85

Leu

3lu

Rsp

val
155

<€ag
Arg

tge
Cye

atc
Ie
285

Glu

Fhe

Sex

Pro

70

Jex

Met

Xaa

Val
150

Pro

cge
Bty

aat
AED
280

tgc
Cys

ala
Ala
Gln
Rla

£S5
Ala
Val
Gly
Glo
Ser
135

Lys

Glo

<cgg
265
goo

Ala

qgg

Gly

gtgttocbct thbtoctictbt
tgtactttgg acgegtttcot
ccanctecck ghacragage

tgtrgcgyag gagaggoggt

Glu

Ma

Pro

Al

Sex

Aryg

aly

Len

Leu

1zo

Ile

rhe

goa acg
Bla Thr

atc cge
Tie Arg

val

39
frg

cag
His

coggabgete

atvagaagta

tgtgatctet

tgtncaaagt

Leu Gly

10

@ly Arg
25

kla Val
Ala Pro
&lu Glu
Bly val

an

Val Phe
108

Ala Arg
Sex Ber

Tyr Leu

Gly Cly
178

Thr

ala

Ala

Gln

75

Cyn

Ala

n=p

Gla

Asp

155

Gly

499
Arg

bte
Phe
zas

cgr
Xaz
210

gag
Glu

ate
Tle

aac
A=n

(69)
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aad
Asn

acc
Thr

aag
Lrs

ttc
Fhe

4tg gtg tgaggcocte ctoocococaga
1

§32

280

1030

totggoocke cteettoocco 1050

acabgtetet ccattcobot 1150

cugbgaagyg cccatytctg 1210

gttttt

Ala

Arg

Gly

Pro

50

Tyr

Eer

Asn

Val

1440

G1n

Asp

“lu

Cly

Ile

45

Ala

Pro

Lau

val

Phe

135

Arg

Asn

Pra

Ala

Pro

30

Lys

Ser

Gln

Sar

Tyy

11g

Phe

Thr

Tyr

Rla

Glu

15

Ala

Gly

Ala

Hib

Met

25

Ile

Gln

Glu

Bsp
175

His

Thr

arg
89

Met

ary
160

Tle

1258
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1le His Asp

195

Arg men Phe
210

Pro Gln Thr
225

sexr Asp Lys
Lys Asp Thr
Lys Arg Gly

275

Phe val val
290

<210> 11
«211= 17
312> DHA

Fhe

150

Tyr

1P

Ty

Glu

TYT

260

Glue

Gln

val

Glu

Ile

Ala

245

Arg

Lys

The

Leu

Tla

220

Leu

Lesu

Asp

Leu

aly

Glu

Lew

215

olo

Gly

Arg

Cys

Ile
385

<213> Artificial Sequenae

<220>

Lau
Leu
200

Het

Glu

Arg

Asn
280

Cya

Thx

185

Asi

Asn

Glu

Fhe

Arg

265

Ala

aly

Ala

Thr

val

Met

Tle

2310

Ala

Ile

Val

TYE

Thr

Lys

val

223

Tyr

Thr

Val

«<223»> Description of Artificial Begquence:

«400> 11

gataacttec gotghgg

<310 12
=211> 24
<212> DHB

<2133 Brtificial Sequence

“<Z20>

<233> Description of Artifieial Seguence:

<d400> 12

agtcagacce cgotggaagt

His

Ile

hrg

220

wal

Hig

RHis

Asp

Yal

205

giy

Thr

Ti=u

phe
285

Primer

Primex

Ile

150

Leu

Thr

Gla

cys

Kaa
270

(70)

POTIUSOL/22063

ger

Asn
55

Ile

Ran

Leu

Pro

Leu

Val

240

aly

The

20
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(73)

Intr,  nal Application Na

PCT/US 01/22663

€ {Conlinuataa) DOGLMENTS CONSIDERED TO BERFLEVANT

TalageRy - i of dpeuinent, with indliallor, e = gy cpdatE, of 1ha sl . passages

Angvert o ciein Ho

page 121 -page 128; examples 48-52

page 137 ~page 138; examples 59,60
page 150 -page 152; claims 1-7,11,20,21
SEQ 12 ND: 772

page 571
SEQ 12 MO: IB58
pape 819

X DATABASE EMEL, HEIDELBERG, FRE [Unline]
18 April 2000 (202€-04-18)

THAD, M. ET AL.: "komo sapiens BH-004
mRHA, complete cds*

Database accession no. AFZAEBIE

XPBO2155016
A the whole document
P.X -& DATABASE EMBL, HEIDELBERG, FRG&

[Online] 1 October 2080 [2000-18-Bl)
ZHAG, M. ET AL.: "EM-DB4*

retrieved from HOMO SAPIENS
Database accession no. QONZFL
XPOB2197032

the whaole document

X DATABASE EMBL, HEIDELBERG. FRE [0n1inel
8 February 2990 [2000-02-08)

NIH=MGC: "UI-!IF-BLE-acr-e-02-0-UT,r]1

NIH MGC 37 Homo sapiens cDNA clane IMAGE:
3060170°5', mRNA seguence”

Database accession no, AW4G64G7

XPDO2197033

A the whole document

P, X W0 08 53473 A {CURAGEN CORPORATION)
5 October 2008 (2060-16-05)
abstract

ORF 1D NO: 2338

page 300; table 1

tissue ID NOS: 264665, 263617, 60432113
and 264088

page 415 -pags 419; table 2

SEQ ID NO: 1659

page 3854 -page 3855

page 5502 -page 5564 claims
1-9,13,14,17,18

E W 01 77291 & [GENETICS INSTITUTE. INC.)
13 Octoher 2601 {2@01-10-18)

abstract

SEQ 1D NO: 537

clone 1D HO: YL146 1

page 2, line 27 -page 55, line 34; tables
2

pége 54 -page 68; claims 1-18
page 282

.j'...

1-4,10

1°3,10

1-4,18

5,11

i 1-4,149,
i 12-15

Zam PETASALC {conlinmian of saccr 8 Sheal [y 1952)

page 2 of 4
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INTERNATIONAL SEARCH REPORT

(74)

nic  mal Apgliation g

PCT/US O1/22643

cited in the application
the whole document

£.{C DCCUMERTS TDBE HELEVANT
Calegary ~ | Cltstan of dasoat, w th ngiadc,where appeszista. of tha rekvan passages Audvant o caim M
E WO 01 64833 A (HYSEQ, INC.} 1-4.5,
7 Sepiember 2081 {2001-09-07) g-16,
12-16
abstract
| SEn ID MO: 5783
| page 109 -page 127; tahle 1
| page 311; tahle 2
i page 1396 ~page 1398; claims 1-15 |
A RISSDAN, M.C. ET AL.:  "Recfprocal Cortrol i 1-6,8-17
of T Heiper Cell and Dendritic Cell i
Differentiaticn” i
SCIENCE, i
vol. 283, np., 5405,
19 Fehruary 1999 (1999-92-19). pages i
1183-1186, XPRO2132908 |
cited in the application i
abstract
page 1183, column 1, line 13 - Tine 26; |
Tigure 1 3
A GROUARD, G. FT AL.: “The Emigmatic i-6,8-17
Plasmacytoid T Cells Develop inte
Dendritic Cells with Interleucin (IL)-3
and CD49-| fgand”
JOURNAL OF EXPERIMENTAL MEDICINE,
vol. 185, no. 6,
17 March 1997 {1997-683-17}, pages
1101-1111, XPeB2136140
cited in the application
the whole document
A KADOWAKI, M. ET AL.: "Natural Interferon 1-6,8-17
I alpha/beta-producing Cells Link Innate and
Adaotive Immunity"”
| JOURNAL OF EXPERIMENTAL MEDICIHE,
| vol. 192, no. 2,
Yooi7 July 2000 (2000-07-17}, pages 2i8-225.
| xpooz197031
| the wholz document
A | sI1FGAL, F.P. ET AL.: "The Nature of the 1-6,8-17
| Frincipal Type 1 Interferon-Producing
Celis in Human Blood”
SCIENCE,
vol. 284, no. 5421,
11 June 1999 (1999-06-11), pages
1535-1B37, XPBO2155815

Forts BT 18 [eand nunken ot sozond sho) Gty 193]
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thymus contains IFi-algha-producing
¢D1lc-, myeloid CDllc+, and mature
interdigitating dendritic cells"
JOURNAL OF CLINICAL INVYESTIGATION,
vol. 107, no. 7, April 2081 (2001-04),
pages 835-844, XPOOLOBOA5E

ihe whole document

X1t DOCUMENTS D TC Bk RELRVANT
Tty * | Calan of mmiant, w1117 S aion ¢ Fava AgpIoprinte, of (e rEvan passges Frdovant In deim o,
A w0 98 54206 A (HUMAN GENMOME SCIENCES, 1-6,8-17
13C,) 3 December 1598 {1998-12-03)
apstract
page 2, line 10 -pege 5, line 22 i
gene 1D NQ: 3G
page 26, 1ine 15 -page 27, line 2
page 31i; table 1
page 32, Yine 1 -page 64, line &
SEQ 10 HO: 49
page 137 -page 138
page 179 -paje 182; claims 1-18,27
A DATABASE EMBL, HEIDELBERG, FRG [Online] 1-6,8-17
7 March 2000 (2060-03-07)
NCI-CGAP: *xx94e03.xL NCI_CGAP Lyml2 Homo
sapiens cCHA clene IMAGE: 2851324 3', mRNA
sequence”
Database accession no, Ak518363
XpOnzZ197034
the whole document
A DATABASE EMBL, HEIDELBERG, FRG [Online] 1-6,8-17
24 March 1999 (1599-03-24)
NCI-CGAP: "thegbel.xl NCI_CGAP_CLL1 Homo
sapiens cOMA clome IMAGE: 2117737 3', mRiA
sequence”
Database accession ne. AI524181
XPSZ2197035
the whole decument
P.A BENDRISS-VERMARE, N. ET AL.: “Human 1-6,8-17

Foan RSl 0 ool walion o seord sbea | 'y “98T;
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Box | Dhservations where certain claims were found unsearchahle {Continuation of itcre 1 af {lrat sheet)

Trir lularnations) S2a-cF Hepon s nat been estasiehed i mspeci of cerla n e alms under Arfis e 141724 I

1] ohame s
pecansa ey relats 10 subjont maller nol reguined @ D2 Searched by inis A rherity, nameiy.

2 X ctame doe.: 7
eceLse Ihey relats to parto of e [mamaroral Applicaion il do nct enmaly wil s frsscribss reauzeme s 1 suzh

ar cotanl tha: no reaningful Interratznal bezrch nan ba carded 2t specinzally!

see FURTHER LMFORMATION sheet PCT/15A/21@

G D Clama Mos.:
ecaus? ey ars daperdert cialms and are ol Jridisad in accordancs with “he second ard third sentonses of Rula B.4(a).

fal.ow'ng reasens.

Bow I Dhservatlons whese Uity af invantion is lacking {(Conttnuation of item 2 of flrst sheet)

This Internatisnal Ssarching Aus-onty fouss mulse Inverlans in this intTdisnsl appl catian, 4

see additionai shzet

1. D Ag al, renyitived acitonal search fees wers tinaly pald by the applizant, lhis interietiona Seare1 Report sovers all
scarchakle taims.

2 D As 4l s2archable raims could be 2cerched withowt effort justilyirg an additienal fee, this Authority dsd aot Myite pAYMOR
af ony acditlcnel fee.

3 ,j A only some uf Hee reg.ed addillanal searsh faaz wara limely paid oy the appllaan:, this Tntereation:. Search feport
covers anly faese claim foF which fess were uid, spacificaliy Clams Nos.:

:. _,J Mo reculted aditiei) search 1625 Wera Trsly paid by tre anplisan;. Gonsequznily, s Inermativnel Ssarch Reoor: s
res'reted 10 the imwanticn dirst anI3ed I tha tizirs; 't Is coversd by clams Mos.:

1~6, B-17 partially

Remork on Prolost Tt seditior al 28arch fees were ace Impanisd by 1 applisant's praiest.

| e protest acsompanad thy paymert of dditkiiml search feas

Form PGTASAR10 (sordinuaton of firs: shaat (1)) (uly 1998)
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lrssmationat pppdication No. PCT/US BL/22663

FURTHER INFORMATION CONTINUED FROM  FCTASA/ 21

This International Searching Authority found multinle [groups of)
inventions in this international application, as follows:

1. Claims: 1-6, 8-17 partially

An isolated polypeptide cemprising an aming acid sequence
derived from 3G ID NO: 2, an isolated nucleic aeid
comprising a nucleotide seduence enceding an amine acid
sequence derived from SEQ 1D MO: 2, said nucleic acid
comprising the nucleotide sequence set forth in SEQ ID NO:
1, a fusion protein comprising said polypeptide, a binding
compound which specifically binds to said pelypeptide,
expression vectors comprising said nucieic acids, a host
cell comprising said vector, a process for recombinantly
producing a polypeptide comprising culturing said host cell,
a method for detecting a specific nucleic acid sequence in a
sample invalving a nucleic acid sequence comprising at least
8 consecutive nucleotides selected from said nucleic acid, a
method for detecting a specific antigenic component in a
sample involving an amino acld sequence derived from said
polypeptide and a method of sereening fer candidate
therapeutic agents involving said poiypeptide;

2. Claims: 1-6, 8-17 partially
Idem as swbject 1 but limited to SE) ID NOS: 3 and 4;

3. Claims: 1-6, 8-17 partially
Idem as subject 1 but Timited to SEQ ID NOS: 5§ and 63
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Tnterratonat Apslcation e, PCT/US 01 /22663

FURTHER INFORMATION CONTINUED FROM  PCT/ISA! 219

Continuation of Box 1.2

Claims Hos.: 7

Present claim 7 relates to a binding campound defined by reference to a
desirable characteristic or property, namely *... which specifically
binds to the polypeptide of claim 1".

The ciaim covers all cempounds having this characteristic or property,
whereas the application provides support within the meaning of Articie 6
PCT and disclosure within the meaning of Article 5 PCT for only a very
iimited number of such compounds, namely for antibodies or antibady
fragments as claimed in claims 8 and 9 (see description, page 4, lines
16-19 and page 25, 1ine 3D - page 28, 1ine 31). In the present case, the
rlaim so 1acks support, and the application o lacks disclosure, that a
meaningful search over the whole of the claimed scope is impossible.
Tndependent of the ahove reasoning, ihe claim also Tacks clarity (Article
6 PCT). An attempt is made to define the compound by reference to a
result to be achieved. Again, this lack of clariiy in the present case is
such as to render a meaningful search pver the whole of the claimed
scope impossible.

Consequently, no search has been carried out for 2 binding compound as
claimed in claim 7.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has heen established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
ig advised that the EPO policy when acting as an Internationel
Preliminary Examining Authaority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search vepert or durirg any Chapter I1 procedure.
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Y0 9953651 LS 21-10-1939 AU 3050155 A 81-11-199%
CA 2319036 Al 21-16-1998
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JP 2002511259 T 16-64-2002

WO A658473 A 05-16-2000 AU 3774500 A 16-18-26000
EP 1165784 AZ 02-01-2302
Wo 058473 AZ 05-10-2000

W0 0177281 A 18-19-2001 AU 5119901 A 23-10-2001
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W0 0164840 A2 07-05-2¢01

WO 9854206 A £3-12-1998 AU 7801938 A 38-12-1958
EP 1015477 Al 85-07-2060
JP 2002512521 T 23-04-2002
W0 9854206 Al 83-12-1998
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