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di stingui shed by the arrangenent of the first two cysteines, which are
ei t her separated by one am no acid (CXC chenoki nes) or are
adj acent (CC chenokines.). Chenoki ne cDNAs typically encode

proteins of 92-99 am no acids i gﬁggk NI9eeted after.
cl eavage of a | eader sequence O;B'JQ - adr#{?ob Qggg’.mmu ng N on
the basis of the NMR-derived structure of I1L-8 suggests that CXC and CC
chenoki nes are folded in a I.rst
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A number of different human chemokines have been identified after IL-8, by

cloning or biochemical purification and amino acid sequencing. All have four

15 conserved cysteines that form characteristic disulfide bonds, a short amino-

terminal and a longer carboxy-terminal sequence. Two subfamilies are

distinguished by the arrangement of the first two cysteines, which are either

separated by one amino acid (CXC chemokines) or are adjacent (CC chemokines.).

Chemokine cDNAs typically encode proteins of 92-99 amino acids in length that

20 are secreted aﬁer cleavage of a leader sequence of 20-25 amino acids. Modeling

on the basis of the NMR-derived structure of IL-8 suggests that CXC and CC
chemokines are folded in a similar manner.

The first human CC chemokine was identified by differential

hybridization cloning and was termed LD78 (Obaru, K. Fukuda, M., Maeda, .

25 and Shimada, K. (1986) J. Biochem. (Tokyo) 99, 885-894.) Several cDNA

isoforms of a closely related human chemokine, Act-2, were later described

(Miller, MD. and Krangel, M.S. (1992) Crit. Rev. Immunol. 12, 17-46), and two

similar proteins, macrophage inflammatory protein 1& (MIP-1a) and MIP-1p,

were purified form the culture medium of lipopolysaccharide (LPS)-stimulated

30 mouse macrophages (Wolpe, S.D., Davatelis, G. Sherry, B. et al. (1988) J. Exp.

Med. 167, 570-581). On the basis of more than 70% amino acid identity, the

murine and human proteins are considered as homologs, and the terms human
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535-542). These CC chemokines share a sequence identify with MCP-1 of
between 29 and 71% (MCP-Z and MCP-3 have 62-71% identity with MCP-1).
MCP-1, the prototype of the CC chemokme sub-family, is chemotatic
for monocytes but not for neutrophils (Y oslnmure, T. Robinson, E. A. Tanaka,
S. Appella, E. and Leonardo, E. J. (1989) J. Immunol. 142, 1956-1962;
Matsushima, K,, l.arsen,C G. , DuBois, G. C. andOppmhelm,J J. (1989) J. Exp.
Med. 169, 1485-1490) and was initially cons:dered to be a counterpart of IL-8.
Indeed, monocytes respond to all CC chemokmes, as judged from stimulus-
dependent [Ca®]i changes (Mxller M. D. and Krangel M. 8. (1992) Crit. Rev.
Immunol. 12, 17-46; Bloschoﬂ; S.C. , Krieger, M. Brunner T. et al. (1993) Eur.
J. Immunol. 23, 761-767; McColl S.R. Hachxcha,M Levasseur, S_, Noete, K.
and Schall, T. J. (1993)1 Immunol 150, 4550-4560) -MCP-1, MCP-2 and MCP-
3 induce monocyte mﬁltraﬁon on intradermal i mjecuon into rats and rabbits (Van
Damme, J. Proost, P., Letiaerts, J-P. and Opdeaskker, G. (1992) J. Exp. Med.
176, 59-65; Zacha, C. O. C., Aniderson, A. O,, Thompson, H. L. et al. (1990) J.
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CXC chenoki nes agt oehaﬁﬂhmgphlls and CC " ¢henoki nes act on
nonocytes apparently remains valid, recent studies have reveal ed
t hat CC chenoki nes have a nuch wi der of biological activities since

they can also activate sone |ynphocytes and, in particular, basophil and
eosi nophi | | eukocytes. Thus, there s a continuing need in the

art for isolating novel CC 10 SUMMYMTHEINFENTION
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15 The present invention provides -'isoﬁeted nucleic acid molecules
comprising a polynucleotide encoding a human chemokine B-15 (CKp-15)
polypeptide having the amino acid sequence in Flgure 1 [SEQ ID NO:2] or the
amino acid sequence encoded by the cDNA clane deposited in a bacterial host as
ATCC Deposit Number 97519 on April 25, 1996. The nucleotide sequence

20 determined by sequencing the deposited CKB-15 cDNA clone, which is shown in
Figure 1 [SEQ ID NO:1}, contains an open reading frame encoding a polypeptide
of 149 amino acid residues including an hﬁtiaﬁon codon at positions 1-3, a leader
sequence of about 20 amino acid residues and -:_i_’-;_-deduced molecular weight of
about 16 kDa. The 129 amino acid sequence ofthe predicted mature CKp-15

25  proteinis shownin Figure 1 (last 129 residues) and in SEQ ID NO:2 (from amino
acid residue 1 to residue 129).

Thus, one aspect: of ‘the invention: gprovndes isolated nucleic acid

molecule compnsmg a polynucleotide: havnfng a .ucleotlde sequence selected from
the group consisting of: (a) a nucleotide sequence encodmg the chemokine B-15
30 polypeptide having the complete amino actd sequence in SEQ ID NO:2; (b)a
nucleotide sequence encoding the mature chemokme B-15 polypeptide having the
amino acid sequence at positions 1- 129 m SBQ ID NO:2; (c) a nucleotide



15 The present invention provides isolated nucleic acid
nol ecul es conprising a pol ynucl eoti de encodi ng a human chenoki ne
[err]-15 (CK[err]-15) pol ypepti de having the am no acid sequence

in Figure 1 $f$didgeyC 2] or the am no acid sequen by
t he cDNA cl one cfeposi ted in a bacteri al hostd%zs %%@Egﬁ%osm
Nunmber 97519 on April 25, 1996. The nucl eoti sequence 20 det er m ned

Itg_y sequi{lgizggl'})hﬁodama&dcﬁﬁl ' t @lhe}:hﬂﬁold}ﬁlmwbd?puwh@hmitgeédﬁpmehﬂmo _

i gure i cont ai n nr ra ncaodi

pol ypept i de &Hﬁge mﬁﬁi ﬁ@?’& ﬁ'@xcﬁﬁ‘g o erﬁl’qs!téﬂ? -on

codon at positions 7819, o iklectide sequmsaﬁu&ngezhafmamurm saci d
e

resi dues and a deduced cul ar wei ght™ of about 16 Da he 129

amino aci d sequencebPelypeptide hawing the amina acid seayencs lencesled bysthe d}NIbtc&)m is

shown in Figure 1(I@§,;tgr-;lg‘p Ongls N 1 2, ( Iy
acid residue 1 ?o resi due é&éﬂ%@p&ﬁ Nb! 9559’ Bd%us,fr“oﬁgias f the
i nvention provides bmnphmﬂalyuolan}"ofﬂwhdcleondcsequencwﬁ @), b); (OBT{d) dbog 2

S?LﬁB“ELﬁSTL??nSaX% Fo, it gl bl el o s R obmedin S0

[err]- 30 pomﬂﬁﬁ%hdﬂebbyﬂﬂﬁbémmﬂéﬁsmdm&m d sequence in SEQ
| D NO 2; (b) a cl eoti de s%ﬂtuence encodi ng .t he mat ure chenoki ne
[err]-15 pol ypeptide havi :%“‘T Wd“@'&m&lw aucleip aidi ons

1-129 in SEQ | §3 NO ghoiechiks thalbrhpiiRk 'a%% ucleoud h %&QKT sequencs at least

PCT/ US96/ 10561 sequence e | ne
pol ypepti de havi ng mmmn"&mwﬁﬂablyat least 95%cl9@%sﬂmonﬂ%mnckhdoby

nuct cot 1 e sequenceeinoodih JOPRbSAT REkect T 0 (0 (5 /5h50 abs, o o
pol ypepti de havi ng pdﬂgmwlnonde awhich hyqulmqmdanﬂdﬁbdt hybridiatiel Bohdilioneto a 5
S TR RN ot PRI T Y CREN, T AR S,
above. 15 (8), (b), (), (d) or (e), above. The polynucleotide which hybrizes does not
hybridize under stringent hybridization conditions to a polynucleotide having a
nucleotide sequence consisting of only A residué. or of only T residues. An
additonal nucleic acid embodiment of the invention relates to an isolated nucleic
acid molecule comprising a polynucleotide which encodes the amino acid sequence
20 of an epitope-bearing portion of a chemokine B-15 polypeptide having an amino
acid sequence in (a), (b), (c) or (d), above.

The present invention also relates to recombinant vectors which include
the isolated nucleic acid molecules of the present invention and to host cells
containing the recombinant vectors, as well as to methods of making such

25 vectors and host cells and for using them for production of CKpB-15
polypeptides or peptides by recombinant techn_igh_es.

The invention further provides an isolated: chemokine B-15 polypeptide
having amino acid sequence selected from the group.consisting of: (a) the amino
acid sequence of the chemokine B-15 polypeptide havmg the complete 149 amino

30 acid sequence including the leader sequence shown in Figure 1 [SEQ ID NO:2J;
(b) the amino acid sequence of the mature chemol&ée_ B-15 polypeptide (without
the leader) having the amino acid sequence at positions 1-129 in SEQ ID NO:2;



Preferably, the nucleic acid nolecule will encode the mature pol ypeptide in
SEQ I D: 2 or encoded by the above-descri bed deposited cDNA

Furt her enbodi nents of the invention include isolated nucleic acid 10

nol ecul es t hat wey¥Rgdete @ pol ynucl eotide having a nucl eotide ,sgfm t ..
| east 90% |02Ientical, and nore prefer y at | east 95% %y%%&ﬁgB%
or 99% identical, to any of the nucl otide sequences in (a), (b),
(c), (d) or (e) above(c)othecamino acid sequencd phithel cheshokine @liScpolypeptidedhaveg thader

tringent hybridization gonditions, to a . . | ynuc tide [ a
PuC] ot i de 2equenso. | MRS Ao 10 sehees fnphyding thy 1Bt Gogdel By b cnif e B,
(c), (d) or (e), aboveontakhed i ATOC Dégisit Néc978190dnd i) thiezainotitsseq@énce of the

hybri di ze under stringent hybridization conditions to, a pol ynucl eotide

having a nucatyrs cemeldng 2 polypeptide having the amiip pcid sequence sacodsd by
only T residues. sAn - he DNA ddil Chitdlfilin RYELTepod NG, 79RCrtikidlypfridel B the
I nvention relates to an i1solated nucleic aci d nol ecul’e conpri sing

a pol'ynucl eoti de whi cpresant xventionalso anclude palypeptidechaving an amind acid sequence with

epi t ope-bearing porti i ; B | i I NO
acid sequence in (a),QW%W%é%%?ﬁlM%ﬁm%wo%%ﬁp
present invention al sin(@e(bi(eor(d) abavepasivell asnpolypeptides havirp anfaniimcdcidisequence
the isolated nucleic acjd cul es. of the present inventjon and.tq host
cells con?ta‘iei‘ﬁt:%%e tical, Spase ﬁéﬁfg“@%@{ &Pﬁrbo%“i%q"?aﬂégdt‘ﬂ“ MR fods
of making such @P  preferabhP95%)97%6 98% G IDIFiditical 36 thob&dbovei Ng t hem for

production of CK[err]-15 . pol ypepti des or peptides by
reconbi nant techni ques. An additional embodlmemm%tmsmh e inyentioa Telates 10 e s

sequence sel oot ed f1 PP ReoL PO SPAKRRRLI b the aming acd HIURO6EM Glopbbliring ,
sequence of the chenopdrtion ¢farchgmakine fol 5polypeptide havingian gminh acid sequicaceddesatibed
T L L e
chenokine [err]-155 posegpeneeiofign épltoptibetiring portion of a themdkine@s19 pdigpeptide of the
o aet 45081 3 B SS0: T2t LB RN i o S i
[err]-15 pol ypepti de pefétably at &t nine, and more preferably at least about 30 amino acids to about
50 amino acids, although epitope-bearing polypeptides of any length up to and
including the entire amino acid sequence of a polypeptide of the invention
20 described above also are included in the invention. In another embodiment the
invention provides an isolated antibody that binds specifically to a chemokine p-15
polypeptide having an amino acid sequence described in (a), (b), (c) or (d) above.
The present inventors have discovered that CKB-15 is expressed only
in tissue of the thymus. Figure 3. For a number of thymus disorders, significantly
25 higher or lowerlevels of CKB-15 gene expression can be detected in thymus tissue
or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) taken
from an individual having such a disorder, relative to a “standard” CKB-15 gene
expression level, i.e., the CK-15 expression level in thymus tissue or bodily fluids
from an individual not having the thymus disorder. Thus, the invention provides
30 a diagnostic method useful during diagnosis of a thymus disorder, which involves
(a) assaying chemokine (-15 gene expression level in cells or body fluid of that

individual; (b) comparing that chemokine -15 gene expression level with a



conpl ete am no acid sequence including the | eader encoded by the cDNA cl one
contained in ATCC Deposit No. 97519; and (d) the am no acid sequence of the
mat ure chenoki ne [err]-15 pol ypepti de having the am no acid sequence
encoded by - wod4gse7t he CDNA cl one contained in ATCC Deposi peplososdsstS The
pol ypepti des of the present invent i(agn al so incl ude pofypept | des
havi ng an am no acid sequence with t least 90% simlarity, nore
preferably at | eaststeSudshendkinefi-35 penctekpressiodevel, iwhertby an increase oridecréssy ,

(b), (c) or (d) aboy S |l as. epti des havi-ng an anj ng, acid ‘

sequence tine Sl chet 1S B SHBessi eyl pOIBpPSD 1 Sapasd o,
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- which has the &m nongeiddd FVElLsTEh 3 Lthvith Gt (b8 Bbdly ébmprisi s i on
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in (a), (b), (c) orto(snch amindivduabapeamposition coviprising an dstatédhohempkink p-28i no

acid 15 Sequengfvithti | -bearing portion of a chenpkine [err]-15

pol ypepti de of the Bﬂ%ﬁ&n@%&‘??@n I ncl ude portions of such

pol ypeptides with at | east six or seven, preferably at |east

nine, and nore preferably at |east about 30 am no acids to about

50 am no acids, although epitope-bearing pol ypeptides of any length up to

and ioncl udi ng t he RRIEFEDESCRIPTIONOF: rﬂf 5))&4 pepti de of
the invention 20 descri bed above al so are t.ncl:uded 1n the 'i!nvent i on.
I n anot her enbodi nent the i nvention provides an isolated anti body

t hat binds specifically tq.a chenokine [err]:-1o . | ypepti de

havi ng an ami no acid sequ%ﬁ%‘ée ﬂ@é’&'ﬂ'ﬁé‘&é‘ﬁﬁ“’% @R&‘O'@éﬁ“‘ 6&?’%&'&%%"

The presentfi RvenLqSEqmFEOcﬁ]ssems f:eed»ftﬂea:bnﬂﬂnb eeﬂkim_f oltife BI Seprote: d&ﬁﬁﬁnﬁ&ly

in tissue ofthe thynus. Figur Eor a nunber  of t S 3. orders,
significantly 259 ’%Pﬁﬁ@ﬂ °§Wﬁ%§ﬂ9¥m@ﬁ¢m@<’i‘€¥ﬁ@w 3% pThesi on
can be detectead in grbiiilhis 4 lefider Sequence of about 20 amiidiakid rédidties! unli&iifkd) afd &'M

pl asma, urine, synovial fluid or spinal fluid) taken from an

i ndi vi dual havi ng <leduced mpleglgraveightof aboutd 6 kDa, The amine acid sequenceraf the gene

expression |evel, ip&fioted MueEiG-13 protai SSh Q1L LE k4h 4 ue or
bodily fluids = | from an i%da‘t'VAtlléa‘EgP{oﬁg'?hE%eﬁl\éﬁ%shgbt%{%ﬁgé@é‘?)?der.
Thus, the inventi orin SEQADNO:2 (fiot aming acid eegidue 1 taresidudt2P)usef ul during

A L NN e —e
i.ndi vi dual ; (12 corspquences ofithe CR15 irotein] ardr the Irhouge maceophages iflaimhtone |
wWth a protein-related protein 2 (MMRP-2) {SEQ ID NO:3].
Figure 3 shows a Northern blot assay for expression of mRNA from the
CKf-15 gene in various human tissues. The panel labeled “HTSEX82” shows
hybridization to the CKB-15 cDNA probe which that labeled “ACTIN" shows
25  hybridization of a cDNA encoding actin wlncherves as a positive control
indicating the presence of mtact RNA in eachsample
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PCT/ US96/ 10561 standard chenokine [err]-15 gene expression |eve
whereby a i ncrease or decrease in the assayed chenokine [err]-15
gene expressi Gpobpyesy conpared to the standard expr aggnavenmye! LS
i ndi cative of a thynmus disorder. An addltlonalyaspect of the

invention is related to a nethod for treatnent’ of an _individual in need of
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conpri sing adm nistering to such an indivdual a conposition
conprising an isol ated chemokine [err]-15 pol ypepti de of the
i nventi on. 10 The present BiRlehtionDpfovidel Tisélte@rnutldic 64V nbletules

Figure 1 shows the nucleotjde [ SEQ ID NO 1] and deduced 3m no atg d .
[ SEQ-1D NO 2] sequen&empgging Hd”b@ﬂﬂmdé enpRding the 1$) protein

det er m ned INERhin wﬁmg?le W RABGSvhs NO-
97519. The 15 5 plrhg‘t"g?n has ggfieader sgsguence gbout 20 am]no acl
rkeDgl d_llj_ﬁs (under| i ngd)ﬂe&lﬂn@ by sequencing g cloned¢DNA| S&ﬂ-bﬁrlsmgﬁimeotemﬂlnﬁ-m
e am no aci [
S . | il eﬁ%ﬁﬁhﬁx@ﬁ@g) whose engs oﬁtlﬁtg:an”gﬁrgmgso% ng@

protein is shown in SMPHR aC|
NG 2 (from anmi no aci d:oucscln‘m«»shmedlr(dﬁlsdmes.nzgjal JExp Med. 171; 1301(1990Ftrﬂur e

e e o Y, o, WA s
protein-rel at edygr ot idrest %ME&&QM thh the mouse macrophfigedUur €

3 shows a Northern bllot assay for, expression of fromt

CK[err]-15 gene in v wwm%@s@éwma W'@M@) [mw 33hows
25 hyhri di zati on- At Susfde Jefishte Boin Miurc'L (S8 107ROLA v kifla 1101
control i ndisequencing ﬂhéﬂimrﬂm&ﬁommdeKﬁﬂ%adwmdp Iwhich
was deposited on April 25, 1996 at the American Type Culture Collection, 12301
15 Park Lawn Drive, Rockville,Maryland 20852, and given accession number 97519.
The deposited clone is contamedm the pBluescript SK(-) plasmid (Stratagene,
LaJolla, CA). -
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The present invention provides isolated nucleic acid nolecul es

conpri sing. ﬂle eoti de encodi ng the chenkine [err]-15( )
protein aw@QJuX aving the amno acid sequence shown in Fi i Q I D
NG 2] which was det erm ned by sedliencing a cl oned cDNA.
CK[err]-15 is a novel menipggelele MRRI MolEdu, chenoki ne subfam |y
(CC) whose genes are on human chr onmosone f?“a do nouse
chronmosone 11 (W1 son, et al., J Exp. Med 171 1301(1990) and

Modi, WS., et al., Hum 84:.185 990 5 pr.o n of
t he 10 present i nveﬁﬁ%ﬁﬂmf"e?ﬂé‘é‘ @ ‘h)c%“%gﬁ{’ﬁ 8%&"%% ﬁ ‘fﬁ'g ﬁﬁ%
macr ophage se uwaﬁnham“amlmeﬁdmwaﬁmm&wmm

(Figure 2) [SE IDNO he. nucl eqt i, de seque I,n
F:D%xrel 1[ SEQ | d “Wé%@fh%ﬁ'h%%?‘mﬁm‘* ?'edg ﬂ%ﬂ!ﬁﬂg%@

c cl one enco |n 2 of h@%@ lecules d Serein
deposited on April c %96 at Aner i can Type Cufntoure sOoI ectlon, 12301
15 Park Lawn u.wmmwmmmmﬂmgmgmmm

e TS0 g e 6P BRSSP g romass
97/ 48807 approach, any nucleotide sequence determined herein may contain a some etrors.
PCT/ US96/ 1056 %0 Nucleotide sequeneces dctmnjo\@lngcf %o:éftiog arl\ébtlygi ly a% feast about 90%
identical, more typically at least about 95% to at least about 99.9% identical to the
actual nucleotide sequence of the sequenced DNA molecule. The actual sequence
can be more precisely determined by other approaches including manual DNA
sequencing methods well known in the art. As is also known in the art, a single
15 insertion or deletion in a determined nucleotide sequence compared to the actual
sequence will cause a frame shift in translation of the nucleotide sequence such
that the predicted amino acid sequence encodedf By a determined nucleotide
sequence will be completely different from the amino acid sequence actually
encoded by the sequenced DNA molecule, beginning at the point of such an
20 insertion or deletion. o
Unless otherwise indicated, each “nucleotide sequence” set forth herein
is presented as a sequence of' deoxyribonucleotides (abbreviated A, G, C and T).
However, by “nucleotide sequence” of a nucleic acid molecule or polynucleotide
is intended, for a DNA molecule or polyﬁucleotide, a sequence of
25  deoxyribonucleotides, and for an RNA molecule or polynucleotide, the
corresponding sequence of ribonucleotides (A, G, C and U) where each thymidine
deoxynucleotide (T) in the specified deoxynucleoﬁﬂé_ sequence in is replaced by
the ribonucleotide uridine (U) For instance, referenoe to.an RNA molecule having
the sequence of SEQ ID NO:1 set forth using deoxy;ﬁbonucleotide abbreviations
30 is intended to indicate an RNA molecule having a sequence in which each
deoxynucleotide A, G or C of SEQ ID NO:1 has been replaced by the
corresponding ribonucleotide A, G or C, and each deoxynucleotide T has been



Unl ess otherw se indicated, all nucl eotide sequences determ ned by

sequenci ng a DNA nol ecul e herein were determ ned usi ng an autonmat ed DNA

5 sequencer (such as the Mddel 373 from Applied Biosystens, Inc.), and
all amno ~wo974s80nci d sequences of pol ypeptides encoded bycrRhdosmgakecul.-es
determ ned herein were predicted b)btransl ation of a DNA sequence
determ ned as above. Therefore, s known in the art for any
DNA sequence det er ni%@idced,byiatibonugleatide Ue approach any

nucl eoti de sequence deter m!ﬂﬂ%t&%@ﬁh&l 0 e

Nucl eoti de sequeneces deter au?ﬁﬁat I 'on %Pa'%? egﬁdﬁsgﬂgetmﬁbout
90% i dent |ln£igurcrhrﬂmlpmacdlrhgleale dfehspwahohﬁaﬁﬁﬂ’dmdmg alCkpa15
about 99.9% i denti cal act ual dn%cl eQti de seguence of the

(0]
sequenced DNA nol ect M‘g"w% potained vsing-standard cloning gnd PROCEUESS; sel y
det erm ned by otsher Wmmﬁ@wm&NM&m material. ﬁﬁmbﬁg

met hods wel | known ;#;ethe art |s .al so known_in the art a single

insertion or del et| esefibed infigyred [SEQﬂBr 1] was he

ﬁﬁcrglot | de sequence such Lmﬂﬁ%ﬂﬂ&?ﬁﬁpr%%ﬂmw acl g@teﬂalﬂéﬂce

. encoded by a determmeﬂoﬁdmmcﬂeftheCKﬁ-lScDMqﬂﬁgm Ivdohtairis an openresding v

different fromthe ctual | t he

sequenced DNA nol ecu ?egaﬁ&%g&?sﬁ] %?%f&%fesgﬂ?hw'ghm ‘“‘3‘6‘“’“"‘1%5@% i on

or del etion. 10 posmons 1-3dmenmhbmmmmme@Mt[anmb 1, and
"nucl eot i de sequence’ S t rth here| n |sagr esented as a sequence

of deoxyri bonucl eot i d@?&fﬁg Repicq of about 20 aming acid residues, and 3 dedpeed 1y
"nucl eoti de sequencmorwwmafsboaswml Th laffirfdf acROdeifiidc. éeeﬂlhﬁl?edicted

is intended, for a DNA npolecule or polynucleotide, a sequence o

deoxyr i bonucl eot i dedmataeCKB1S proteiris showadn Figues 1 [REQ H NQst} frore aminocacid

correspondi ng seque f o1 toPRRGH
t hym di ne Qfﬁd& 2nfu%:I eo?l&lblgm T?ﬁéd( mecr g’qu)'a%nuiﬁgt I'de
sequence in islPepl M) y,bout34%:dent|calhgd abdmﬁi%esnnﬂadmmmwngxtbz) RAar

| nst ance, reference hayi se uence of SEQ
ID NO 1 set forth u5| ng geox@rl Eonuc%pz’ ?m}a/eeg‘%%ﬂg\ﬂoﬁst"fdb'ffgo?
i ntended to indicat dmmsﬁlﬂovqimﬂlaﬂkea\anﬂghmosdqmgsﬁtes tbr\léida’euediﬂtrent

cor sepondi ng. 11 bon ARl e venys) CKb13 ihpsitie sacaioh BE feckpomis <D been
comprises about 149 amino acids, but may be anywhere in the range of 142-154
20 amino acids; and the actual leader sequence of this protein is about 20 amino acids,
but may be anywhere in the range of about 15 to about 25 amino acids
As indicated, nucleic acid molecules of the present invention may be in
the form of RNA, such as mRNA, or in the form of DNA, including, for instance,
c¢DNA and genomic DNA obtained by cloning or produced synthetically. The
25  DNA maybe double-stranded o single-stranded. Single-stranded DNA or RNA
may be the coding strand, also known as the sense strand, or it may be the non-
coding strand, also referred to as the anti-sense strand.
By “isolated” nucleic acid molecule(s) is intended a nucleic acid
molecule, DNA or RNA, which has been removed from its native environment
30 For example, recombinant DNA molecules contained in a vector are considered
isolated for the purposes of the. present invention. Further examples of isolated
DNA molecules include recombinant DNA molecules maintained in heterologous



WD 97/ 48807
PCT/ US96/ 10561 repl aced by a ribonucl eotide U.
Using the information provided herein, such as the nucl eotide sequence

in Flgure 1., ic acid nol ecul e of the present inventi ng a
CKlerr]-15 W oflkisr pol ypepti de may be obtained using starﬁ%@@ﬁ’gﬁ ng and

screeni ng procedures, 5 such as those #6 cloning cDNAs usi ng nRNA as
starting material . hobt cellsrart purified (partially or substﬁlhﬁllj")nnm indleculéd i sbhtoni C

aci d nol ecul e descri hed Fi gur Q.1D di scover ed
ina cDNA library d@q?%tﬁr% &Fﬂm é’aPT Wﬂﬁmﬁ‘?ﬁbﬂ NA
nucl eot i de sequenc gndlculelst ] imdéauie\RolR{ed Fhdlicack 68 SIBbs ASccting B

resi S WI th

readi ng frame encodi ng a prote| n of 149 am no ac

an initiation codoihejresent igvention firsther inglude snch moleculrs:prodused synithigicallyquence
shown in Figurg 1[SEQ ID Mté'dnucﬂﬂ !d'a%,am gfﬁleq;r&gﬁtcl}“?eﬂ“ !E%.%Pg?ﬁ%uence

of about 20 am no aci d residues, ght
of about 16 kDa. Thmlmﬁas@ompndngsqopencadhigﬁm iveithesh initiation codon Bt UT €

CKlerr]-15 protelnls sh n Fi relSE | D NO_1 mno acid
residue 21 to resi 808IRY g\m’f '?IF'SLEVH%ERW YUY BNA=o | D
15 NO 2] is abownioleddiés contpribing Fo? WiethatreTK QSF/MEgﬁsﬁoghgure
2). As one of orzlgsr}arg Skl |1 vvoul dE@p reciate,

possi bilities of s GF‘E‘OWdS)andS Qé?eﬁe%dm/blzﬁ)sambbmas t he
variability ofpcl emohiflesihifcdniphi f@@ggng g@@;m

proteins, the actual CK[err]-15 poI ydp pti d’iugenccggg ﬁm&posw
conpri ses about 1495%11“6”1&@1,@&6 fahmehe.tlcecode, sulhemodagle(mﬁ-

142-154 %téb? &co@&gth%%?nﬁétcg%exs @%ir se ofthl S rotein

i s about 20 am no ac about
15 to about 25 ani berostineifor one skilled mtheartto generaté’dxeldagbneateadnmﬁkldéseﬁb‘edaCi d

nol ecul es of the prgsent invention nay be in the form of RNA, such
as nRNA, or in the m of DNA, i ncl udi ng, for instance, cDNA and
genomi ¢ DNA ops ai ned by Clnunbther a8pect) B Gvemidn providesidiaad hutleicdefl meiecules DNA

may be doubl e-strandedq, or, s e- tranded Sl ngl e- stranded DNA or RNA
may be the coding E’H"g‘ﬂg Q’le idle having an-emino a¢id sequencs encadedrhy thee ¢ he

non- codi Mdée%mﬁh&qnﬂ?ef éﬁes&a ab AT CRNb oﬁn?ﬂ%%‘ﬁﬁb%ﬂd

By "isol ated" nucleic acid nol ecul e(s) I's 1ntended a nuc e| Cc acl
nol ecul e, DNA or RARrl &h 1996p Rreforably, thisseleie #crdmoles\de will engedetheimaseneent

ey oeea™ " © PSRN GRS 8 S Sl i o B
Further exanp2@s oinvéntioh firther provides an isoltéd noleie acil amlécolelhaving the anclbotidant DNA
ol ecul es mmai nt al nsee% by hs%oer % ﬁﬂﬁ’r‘ésn [SEQ ID NO:1] or the nucleotide sequence of the
CKp-15 cDNA contained in the above-described deposited clone, or nucleic acid |
molecule having a sequence complementary to one of the above sequences. Such
isolated molecules, particularly DNA molecules, are useful as probes for gene
25 mapping by in situ hybridization with chromosomes and for detecting expression
of the CKP-15 gene in human tissue, for instance, by Northern blot analysis. As
described in detail below below, detecting altered CKB-15 gene expression in
certain tissues or bodily fluids is indicative of thymus disorders.
In another aspect, the invention provides an isolated nucleic acid
30 molecule comprising a polynucleotide which hybridizes under stringent
hybridization conditions to a portion of the polynucleotide in a nucleic acid
molecule of the invention described above, for instance, the cDNA clone contained
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PCT/ US96/ 10561 host cells or purified (partially or
. substantially) DNA nolecules in solution. | sol at ed RNA nol ecul es
~include in Vi-vgoynsgdyvi tro RNA transcripts of the DNA PCT/USHhGSEY| es-

of the present invention. |solated Nucliec acid polecules according to
. the present invention further include such nol €Ul es pr oduced
. synthetically. 5 in ATCC Deposit 975190I3y§atnngent bybridizetioh condisions"cis insénded

Peading Trane. (o) sl henbationar 42°G. B sRRsS Soriprtbis! 509 fufnBRC ssc
of the nucl eoti de sequgscmM NaCl) 1$mMrigodisin &airﬁE}QSblaM@:dxﬁ:hph&ﬂaate(pH‘l 6), 5x

mol ecul es conpri sing fhe cqding. se ence fo the err].-15 proteln
shown in Fiéﬁ&'@“’ E‘?q&ﬂ" %Mﬂf%@é‘mw

(residues 1-129)s andsﬂMDNA,@oﬂowMﬁﬁ%ﬂ@tﬂ%lféi‘s ﬁWSﬁ?aﬁnb%ﬁﬂG?@CeB
substantially different fromthose describ s.. above but whi ch due

to the degeneracy of tprlyngsleotidewhiehlybridizes IIO ﬂeheﬁm" Dﬁtapml'@leﬂlde is intended a

Cwouta " BT oaple Rl IR RNV o Befifit o o'

degenerate variants ck@ptndandepreferablyatleﬁb&b@tmml&inmorepreferablyatleastﬁout

anot her aspect, the i ventl rovi de oI at cl acid nol.ecu
encodi ng the CK| err] 6'?‘6‘6’58 poant °§ J‘éﬁﬂ @4‘?

by the 0C DNATHebdt8 usefiid dsnb'ilrdbhﬁaﬂp?ﬁﬁ&ﬁsdmmd %v@-&mﬁﬁ%rc
Deposit No. 97519 on Apl’l 25, 1996. Preferably, this nucleic
acid nolecule will erdeailbelowe nat ure pol ypept i de encoded by the

above-descri bed deposited c )
provi des an isol ated nucl ei W@ogﬁbﬁ tﬁaw nd__: 1 nucﬁﬂg&“ﬁ&#ﬁﬁﬁ of the

sequence shown in Fi MM&Q,Md&phs&d@M@o&fe&mMﬂmmome
CK[err]-15 cDNA cont escr t
nucleic acid %% ecufeggﬁaw ng a g&é%@ﬁ%@ﬁ@%e% %"6' S?It'edebf

t he above sequeriées. MemlasprobesaccadinguedxermbseMmuomaSUemmmﬂwm

nol ecul es, are useful as bes for z§9]0 I t,u

hybri di zation with ch‘f"&fﬁ‘g tgﬁ'ef’sf EPﬂ'ﬁdm 54 Of the deposited ¢ o
CKlerr]-15 gene in hmwm&mmws@m{wm IDN@H')B}:S
As described in detail bel ow bel ow, detecting altered CKlerr]-15
gene expr ession in pomon°f8p°lynudeoudeo “atleastZOntlnl forexample, is intended .

20 or more contiguous nucleotides from the nucleoude sequence of the reference

20 polynucleotide, (e.g., the deposited cDNA or the nucleotide sequence as shown
in Figure 1 [SEQ ID NO:1]). As indicated, such- ppmons are useful diagnostically

either as a probe according to conventional DNA hybridization techniques or as
primers for amplification of a target sequence liy" the polymerase chain reaction

(PCR), as desnbed, for instance, in Molecular:_Clomng. A Laboratory Manual,

25 2nd. edition, edited by Sambrook, 1., Fritsch, E.‘"'" ;and Maniatis, T., (1989), Cold
Spring Harbor Laboratory Press, the entlre-.f dlsclosure of which is hereby
incorporated herein by reference.

Since a CKP-15 cDNA clone has been deposited and its determined

nucleotide sequence is provided in Figure ‘[SEQ ID NO:1], generating

30 polynucieotides which hybridize to a portion of the CKB-15 cDNA molecule
would be routine to the skilled artisan. For exs
cleavage or shearing by sonication of the CK 8-15 cDNA clone could easily be

ample, restriction endonuclease



certain tissues or bodily fluids is indicative of thynus disorders.

I n anot her aspect, the invention provides an isolated nucleic acid 30
nol ecul e conprising a polynucl eotide which hybridizes under stringent
hybri di zat i- ions to a portion of the polynucleotid elc
acid ngggﬁg%tle of the invention described above, f§¥ |nsP§nce t he
cDNA cl one cont ai ned WO 97/ 48807 ] &

PCT/ US96/ 10561 used to generate DNAGIOriia of whridus SizéOwhibly areiolyni@éntides that

hybri di zat i dit t end h bat t
L] i ol e K BPRGh ohothe SRR DN maleplé. Altenatively, e 50
mWNaCl , 15nM tri soybyid 10.%}@ H eéﬁhea%mﬂs \pResEiOmbEAioR Caulld -be) genetated

Denhardt’ s sol utlon tran sulfate and 20 [err]g/m dengtured
sheared sal nmon mm knoym techaig %mnmqmmleom@vg,!ucln 0. 1x

SS(?r ?lt oﬁbog} g§gol %’?f“‘&t [ de | s Q%%H%%@&%%MM%@% A@‘e

(ei ther DNA or RNAFﬂﬁylﬁrmAlsm:olele{SEQEmﬂ])ﬂtmumndm stretch

t d t bl
east apour - - of T8 nHeyde ibyu B3t be cladiein B oplymietign B i gavis
the reference pol yusel &Dhybﬁdnzetoapbﬁlon of B miteicdcid Uﬁﬂliliilveﬁﬁorglsﬁwmlac
probes and priners as di.scussed and in nore detai |l bel ow.
Of cour se, polynuclpgé'ﬂ“il %ﬁ MF%IWW&‘F‘Q@P‘“MW@MMWY()
ref erence pol YpUCI Rty (s Gomypididhe WRRGTICE S pRidN L WohblelsBloabd SBRACE,

portion -750 nt |n Iength or éven t ngt
t he reference polyﬁbﬁﬂbotlde al so useful as probes accordlng to

the present invention, aSAngdt%%d\é'ﬁHang%lhqﬁﬁe le?r?gthcfe% mfﬂgu%%gwmng to

nost, if not all, of the nuc e sequence 0
cDNA or the nucl eoencde theKfiateprateirspalypeptide mayriachideSh® ard ndtiGmitkd tdthose

Ptended o 0o Y™ dicoBl it imilo st sniRite s o et g biesde e e P e
sequence of th® rebeauemecior the ﬁﬂture pﬂyﬁe)sﬂd&hxﬁpidd&&mal(ﬁqﬁhnnes; BschCiaifiedet €d
NO 1], Ao i nd cat SEFOUDEEH PO B HHED A1 eade O CCHE FOReNEE G 85 8 re-, or
ei ther as a probe aﬁpgfﬁbﬂg.ﬁwéé; ﬂi&%d:%qh&%'o@ﬂé%dnﬁ@ pg,ﬁﬁéyﬁug,ues or
as with or without the aforementioned additional coding sequences, together with
additional, non-coding sequences, including for example, but not limited to introns
20 and non-coding 5’ and 3’ sequences, such as the transcribed, non-translated
sequences that play a role in transcription, mRNA processing - including splicing
and polyadenylation signals, for example - ribosome binding and stability of
mRNA; an additional coding sequence which codes for additional amino acids,
such as those which provide additional functionalities. Thus, the sequence
25 encoding the polypeptide may be fused to a marker sequence, such as a sequence
encoding a peptide which facilitates purification of the fused polypeptide. In
certain preferred embodimenfs of';fhis aspect of the invention, the marker amino
acid sequence is a hexa-histidine peﬁﬁde, such as the tag provided in a pQE vector
(Qiagen, Inc.), among others, many of which are commercially available. As
30 described in Gentz et al. (1989) Proc. Natl. Acad. Sci., USA 86:821-824, for
instance, hexa-histidine provides for convenient purification of the fusion protein.
The “HA” tag is another peptide useful for purification which corresponds to an



prinmers for anplification of a target sequence by the pol ynerase chain

reaction (PCR), as described, for instance, in Ml ecular
Cl oni ng, A Laboratory Manual, 25 2nd. edition, edited by Sanbrook,
J., Fritsch, -Ryobyssepe Maniatis, T., (1989), Cold PCPRIshfbsdiar bor

Laboratory Press, the entire disclosure of whi 9} I s hereby

i ncorporated herein by reference. .. Since a CK[err]-15
cDNA cl one has been dpiteps dexived fiorn tthe duflusnzai hemhgglutinin protein, which bax bepn

sequence i s provided 4 .E% ?yr 1 I ) nerating 30

pol ynucl eoti des whi cﬁle%';' cﬁ?gﬂ{"?g”pc’co)e}lltyi?bﬁﬁo@ggﬁe CK[err]-15 cDNA

mol ecul e woul d The presént tevehtion: faetherkrelates do ausidntsoot the aucleis avid| e,
restricti on endonucl ease cl eavage orm%hear.i n bé soni,cati.on of

the GK[err]-15 cDNA &%%‘%W@&%*M‘g?nww ch encodg\pproR or desivatives

PCT/ US96/ 10561 5 of the 83 fir6teS VRARitS mbNOcRP mhtufill§, SAth Y94 nBkifal AIARS
whi ch are pol ynucl eoti des t at oo hybridize to a portion of the
CK[ err]-15 cDNA nol e¥efaat. B:%Mvmty,lsmedoneofsmra!nl?matelfozmgfasene

pol ynucl eoti des of t . ' | .at e .
synthetically accord%wgﬁgumﬂ%g%%‘ggg%&%g%&% po'fe%{jw& F%Ie
whi ch 5 hybr i diNoesnatwndlly cecuréngredrignts nag e prodecedasing ansknbwe niditagemssisi nal
poly(A) tract of the . CK[err]-15 CDNA shown in Figure 1[SEQ ID
NO 1]), or to a conptElA¥ey stretch of T (or U resides, would

not be includedion a pol ynchaeh vatianefinéllide thowe piddaced by nucleotide $hbtinitions,
hybridi ze to a portiqgn of a nugleic_acid of  the inventiggn,, since such a
pol ynucl eoti de woul d 9eigHans of 09s. e syhstivutiqns, dejeHons Ar additiens dpayiinyalve.ongo| v

(A 10 stretch gf mbRAGmAesHIke e Varlahts hfa§ be Alferdd in cOEAESH :ﬁahlc‘édﬁgkgions
doubl e- st anded cDNA clone). . . As i ndi Cat'ed,
nucl ei ¢ aci d nol ecul €5 beth. t Alterptions it the coding regionsupaychroduce conservativeyetnn-t he

G 115,07 11 POMABSRN AR i, A6 e, B oo,
coding 15 1% que among these afeailent substitutipos, \addiicns eriel deletionschwhich do abt alter the
e e A RIE TR RN
preferred in this regard are conservative substitutions. Most highly preferred are
nucleic acid molecules encoding the mature CKf-15 protein having the amino acid
sequence shown in Figure 1 [SEQ ID NO:2] or the mature CKf}-15 amino acid
20 sequence encoded by the deposited cDNA clone.
Further embodiments of the invention include isolated nucleic acid
molecules comprising a polynucleotide having 2 nucleotide sequence at least 90%
identical, and more preferably at least 95%, 97%, 98% or 99% identical to (a) a
nucleotide sequence encoding the fuli-length chemokine B-15 polypeptide having
25 the complete amino acid sequence in SEQ ID NO:2 including the predicted leader
sequence; (b) a nucleotide sequence encoding the mature chemokine B-15
polypeptide (full-length polypeptide with the leader removed) having the amino
acid sequence at positions 1-129 in SEQ ID NO:2; (c) a nucleotide sequence
encoding the full-length chemokine §-15"polypeptide having the complete amino
30 acid sequence including the leader encoded by the cDNA clone contained in ATCC
Deposit No. 97519; (d) a nucleotide sequence encoding the mature chemokine B-
15 polypeptide having the amino acid sequence encoded by the cDNA clone



pro- or prepro- protein sequence; the coding sequence of the mature
pol ypepti de, with or without the aforenentioned additional coding
sequences, together with addi ti onal, non-codi ng sequences,

including t e, but not linmited to introns 20 a . codi ng. 5'
and 3' SeCIugk%e ',@%s))uch as the transcribedyq non-transl ated WerfiRBofRt

sequences that pl agotain@ Gni ATCC2ADRPSsitO NP N97STRND P(e) Cf Sibtlestide sélubatdi NJ
splicing and pol yadenyl atj on signals, for .exarT@I e - ribosone
bi ndi ng and st abi | Femplgmentary to any of thepuclegtide.seguances i ()c®i(@prddyuence which

codes for additional am ngyaGisffucleoti ing a Adddt se&l%%ﬂ%&tﬁ gﬁm e
addi tional functionaliti esyq“?ﬁus, q{oﬁ%e seqﬁgnce g% encodi g’rt e ﬂl&
pol ypepti de may be95%sidenticaltoracnefesence puplentide sequerce encndingachernokine §-15

P10 % BT 5 S A A REAR
thet Enrrer am npd giepﬁwmmem:?aue@amd&c@t?a;&emﬁdﬁ)&mnwcdm ﬁuch
as e la rovi de a vectgor . en, . ),. anon others,
many of wﬁi Eh are H‘B‘“ﬁér"(ﬁp‘gﬁ‘? %i%ﬁ?@s%“&% W@e@&saﬁdhq ngwh?z et
al . (1989) Proc. Najdeotids séduencs encodiigihShefelinSB4s golipeptide. In other wisti&NCe:

hexa- hi stidine provides for convenient purification of the fusion protein.
The "HA" tag is anttobssinpelysusleotidehavingagucigotidersequencant leasti 2586 identicaldponds
to an 9 /éfggg . ° ce

boT! Usos/ 105610 13 4 reteiinide nucleotifle sequence; UR.Ip 7% 9F, the, fucleotides in the reference
hermaggl uti ni n pr ot sequnencetmayltbeldeleted oz substituted with andéthee nadlentidé) yor Wihhmber oft al . |
Cell 37: 767 (1984 nvention further

. . The , t o
relates to variant é“%@"t‘lﬁ’e"mﬂ:?’éi"{ﬂ&tﬁ’ﬁ] ““clee""ﬁése"s‘%émgeqﬂ?“cfﬂﬁ‘yﬁesent _

i nvention, which eigaed i6 the refefenc@stqu@ds. Phesel fiistatiohd ofdhe referdnce seqlénckhe
CK[err]-15 protein. Variants pry occur naturall such as a nﬁtural allelic
variant. By an " al /8y peeugatthe, 3 ;or 3, W@@W@B“iﬂé‘ﬁeﬁé@\%ﬂ%ﬁ’% ¢ E9GHERCE f or s
of a gene 15 oPfyWhéle Betded R feRiihi poitionsC it EHRRRE Rithir iftiviihan’ sm
Genes 11, Lewi n, ed. .. Non-naturally occurring variants nmay be
produced usi ng ar t ¥RengAcletides)a thespisrence sequence Or i o Qi JROFe CONtigpous groups

Such variants incl Wﬂﬁnﬁﬁ@%ﬂfc@%@&epy nucl eoti de substitutions,
| As a practical matter, whether any particular nucleic acid molecule is at
least 90%, 95%, 97%, 98% or 99% identical to, for instance, the nucletide
20 sequence shown in Figure 1 or to the nucleotides sequence of the deposited cDNA
cldne can be determined conventionally using known computer programs such as
the Bestfit program (Wisconsin Sequence Analysis Package, Version 8 for Unix,
Genetics Computer Group, University Research Park, 575 Science Drive,
Madison, WI 53711. Bestfit uses the local homology algorithm of Smith and
25 Waterman (Advances in Applied Mathematics 2: 482-489, 1981) to find the best
segment of homology between two sequences. When using Bestfit or any other
sequence alignment program to determine whether a particular sequence is, for
instance, 95% identical to a reference sequence according to the present invention,
the parameters are set, of course, such that the percentage of identity is calculated
30 over the full length of the reference nucleotide sequence and that gaps in homology
of up to 5% of the total number of nucleotides in the reference sequence are
allowed. '



del etions or additions. The substitutions, deletions or additions may
I nvol ve one or nore nucl eotides. The variants nmay be altered in
codi ng or non-codi ng regions or both. Alterations in the coding

regi ons nmay Piyerysfagsesonservati ve or non- conservat i yE€resscnescaci d-
substitutions, deletions or additions. Especially preferred 15 anong

these are silent substitutions, additions and?del et ions, which do not alter
t he properties andhecresent applicatibn kscdirefed to pudéic peid mwlaculss atleast i ons

t hereof Al so especi o8P r ive
substitutions. Nbsta%dé’n?sy/“’pgm ég,f ?&nh&@lh%ﬁ&?l?@ﬁ%d}%&ﬁ%@%ﬁés
encodi ng the mature Egiren[ﬁQEMI]mrmﬂﬁvmclgchhdsa]netmddle(ﬂeposxtechNA,
sequence shown in F| ure 1 h rrat. re CK| am aci d
20q - sequence enco ‘[‘HE%@'SB&?%%P% %]‘5“’“ " This
Further embodi nent s i?fbewﬂ | Ve Whiefa bﬂﬁkﬁlﬂendcﬁw ﬁi@ﬁmlﬁéﬁlh%@s fict éhcode a

nol ecul es conprising a pol nucI eoti de having a nucleotide seg/uence at | east
90% i dent i cpal hawing Gfle} Soactivity; oavcfs!:dbmﬂwrswgwl stilbigsamohovy 9o/

identical to (a) a [ _ h
chenokine [err]-15 ptc?l '§%§B?Pga&hg\%n'gae&g%%ﬁﬁ§tﬁﬁ&t e am n(SJ'am‘c;Il‘gil
?E;:]uence : n tSE((jQ | D mlmtmgﬁnm:ﬂmp?lm éltedafﬂ:enclacam%::%ecabqtﬂhe:e
a nucl eoti de sequence enco e ur i.ne .

pol ypeptide (full -I ﬁﬁ &\ﬂ‘%%‘ L actiaty, ipgjudey,
ani no RCi d et ftiac C1)dsolating ithe OKP-15-gkndor- dllefiE-GhrlaRshéreof i @ )cDNA
nucl eoti de sequence encod| ng the fuII-Iength chenpokine [err]-15
pol ypepti de having tmwpé‘f’@‘yﬂﬁ#ﬁgm@% SH; 3 tomet mosomalpReds he
| eader encoded by thg frwﬁee Wc&%ﬂwﬂﬁ%daﬂoﬂﬁﬁe CKp-ls gkenJJEsO&%éﬁ bediEn

97519; (d) a nucleoti sequence encoding the mature chenokine [err]-
15 pol ypepti de havi nﬁemtahMMWmM@EaﬂvﬁW%mm

WO 97/ 48807 . . . _
PCT/ US96/ 10561 Press, New York (1988); and Northern Blot: -analysis for detecnnffl(p-ls mRNA

contai ned in ATIGC Degxpesstion\in.spé&ificitidsuesi(e.g.cthymustissbe)ot | de sequence
By B pol ynucl eot i de havi ng PR BBt ore ok o mlech@h v ing s )
95% "identical" to 290%:/9596 878, 98% Gro99% tdenticlifonthe naﬂaodmﬂge@endmwme
Lerr]- Figure 1 [SEQ ID NO:1] or to the nucleic acid sequence of the deposited cDNA
which do, in fact, encode a polypeptide having CKf-15 protein activity. By “a
20 polypeptide having CKP-15 activity” is intended polypeptides exhibiting activity
similar, but not necessarily identical, to an activity of the CKB-15 protein of the
invention (either the full-lenght protein or, preferably, the mature protein) as
measured in a particular biological assay. Like other CC cytokines, CKB-15
exhibits activity on monocytes, lymphocytes andneutrophnls However, unlike
25 other known CC cytokines, CKB 15 has béen‘ shown to be expressed only in the
thymus. Therefore, CKf-15 is particularly actnve m modulatmg activities of cells
in the thymus, particularly early thymocytes. For example, stimulation of early
thymocyte proliferation by CKf-15 is assayed u_;_g standard proliferation assay
(see, for instance, Spits et al. (1987) J. Immim"ol : 1391 142; Dalloul et al. (1989)
30 Eur. J. Immunol. 19:1985; Murphy et al., (1992). Ped Res. 32:269; Ruggiero et
al, (1996) J. Immunol. 156: 3737) Bneﬂy, the: assay invovles purification of
thymocytes from human thymus, plating them .m med:a with or without CKB-l 5,



5 pol ypeptide is intended that the nucl eotide sequence of the

pol ynucl eotide is I dentical to the reference sequence except that
t he pol ynucl eoti de sequence nay i nclude up to five point
mut ati ons pegoRAfabled00 nucl eotides of the reference pCT/OSbGhGN] | de.

sequence encodi ng the chenokine [err]-15 polépeptide. I n ot her words,
to obtain a pol ynucl eotide having a nucl eoti sequence at |east 95%
identical to 10 mddemhbhmﬁechmgdwhhbldpsed&mén&emmmfwﬁémidn darithe

nucl eotides in the re ere sequen b dee r
substituted with a u%oﬁwedorm %ﬁgeﬁ“mﬁ%" By “co '°ﬂ§cf“§fﬂsi des
up to 5% of the totwmwmuﬁalmumh&owﬁm@w@mw may be

inserted into the refereng equ Thes atipns of {he reference
sequence may occ@%ﬁsé mediatgs @emkwm\m n of mtrathyauco T celb

ref erence nucl 8ot GRedR G 4E mankS T.tyrhodil WAREIF R USECE Bi-er ghnal

positions, interspersed either i1ndivid anong nucl eotides in

the reference seqummm&sﬂeﬁmd@le@duﬂ%ﬁilm Med. 172439/)1 thin

the reference sequ C whet her
any particul ar nuclegir%guﬁacr mcbdl’%w“%atlﬁg(enﬁg&u%&i#gg@fmgg BWS' 7%
Qﬁ% or 99% i dent i caifspwﬁd;]mbsamlaﬁthmmytdshﬁﬂmmbﬁymis orb?@xrectly: d

shown in Figure 1 of.to.the nucleqti eguenc eposjted c

cl one can be det errﬁm"ﬁm\}’g F‘E’?" z'f m&%gﬂhg‘é&“ﬁ}‘ DNéuch
as tibe Bahé W&ﬁﬂﬁi&ﬁ%ﬁé@ﬂ&ﬂﬁmﬁﬁﬁ%ﬁﬂ%&%ﬁu&ﬁ&km

Version 8 for Unix |cs Co uter , G oup, .Uni yerS|ty Resear ch
Park, 575 Science m'wmdmonsmg %ﬂw? g'“'r"Fr%

| ocal honol ogy al 9Qyi fepfesélitatee] 15 aNétiRediRes plied
Mat hemat i cs 2: 482-489, " 1981) to f| nd the Dbest egrrent nol ogy

bet ween two sequenmuraﬁmwmﬂtm@mmltmmﬂmfobml& by PI'OVldeetqse-nce

"nstance. 55061 dentmaptoR) el a5hidRliof of irkeiulidh, o3 SENAY B nlifs bl

i nvention, 15 unyﬁ‘ophnmﬁwrwytepmhﬁmmn arfdiffecentiation (nuggremrmu {1996)

et or ence nucl eot | oL ARE 2T Hatpeen gl 1990 T Sy 172:408 Mogke a0,

5% of the total nuqpss0)dfindntlokQld:dexl)i n t he reference sequence ar e -

al l owed. The CKp-15 protein of the present invention also modulates colony
formation of bone marrow progenitor cells, as does the macrophage inflammatory

20 protein related protein-2 (MMRP-2). An in vitro colony forming assay for
measuring the extent of inhibition of myeloid progenitor cells is described in Youn
et al, The Journal of Immunology 155:2661-2667 (1995). Briefly, the assay
involves collecting human or mouse bone marrow cells and plating the same on
agar, adding one or more growth factors and either (1) transfected host cell-

25 supernatant containing CKp-15 protein (or a candidate polypeptide) or (2)
nontransfected host cell-supernatant control, and measuring the effect on colony
formation by murine and human CFU-granulocy'te-mecrophages (CFU-GM), by
human burst-forming unit-erythroid (BFU-E), or by human CFU granulocyte-
erythroid—macrophage—meg@karyocytc (CFU-GEMM).

30 CKf-15 protein modulates early thymocyte proliferation and
differentiation in a dose-dependent manner in the above-described assays. Thus,

“a polypeptide having CK[-15 protein activity” includes polypeptides that also



WO 97/ 48807

PCT/ US96/ 10561 15 The present application is directed
to nucleic acid nol ecul es at | east 90% 95% 97% 98% or 99%

i dentical to LRe.nueheic acid sequence shown in - Fi prcw/essbie6) | D
NO 1] or to the nucleic acid sequence of the dé?posmed CDNA,

i rrespective of \Ahetdxhlbxttdnypfdlecsadeﬂmommdulam mmgnﬂkgebm—df@ﬁbed

activity. This i s bcau r € lidpefdien

nol ecul e does not er?éﬁ‘a%"ba 03&&”“‘@{ épﬂtg%&ﬁe}‘\‘/% n%f&’%qg’ f
act:w ty, oge o:‘ Sk:dchvnt)nnéddenc&rlie idauiodl ﬁiﬂiatbokﬁmc Kpvi5 protein, prefeably Se t he
nucl ei ¢ acid nol ecul e nst as. a .

pol ymer ase chain reeRS‘b’I’Eml Mﬂ@emﬂ%ﬁ #“’F@"h@ﬁ%g@g ﬁBfl%s&JI es

of the 5. Pr &fepexidente’ BNd ?%an d@ cBﬂﬁ:a:eﬂQ@dl& exPoisymxde .ejakié ng

CK[err]-15 act|V|ty|ncIude er al 1 a, I SO atlng
CK[err]-15 gene or adandidatepolypeptider \uﬂmﬂubxémﬁemotmm qut genfald, .

(2) kn situ hybridi E&h

to provide precise é%é’o‘?‘?@sérm aql"'dcatl on g{aﬂt g%;err} E geie as §gscr| bed
in Ver ma atfeednceClﬂﬁFﬁrprﬁeinhrmsorres a Manual of Basic Techni ques,
Per ganon Press, 9 and her n,. BI 0 or
detecting CK[err]-15 nRNA fgurse,lﬁgéé:r éF&?H dé "t§s%“§%f¥’§d“§”’t

thynus tissue).jp skm.nmemwmmmedﬁre!yfﬁedgaﬁetmwmafeeofwemacmd
nol ecul es havi ng sequences at | east Oo §% 97% %2 aorgig%
i dentical to the nucnelpaulesdnvinga saauence atleas80%6,95%, 7%, 984’|9Fa ®1D

NO 1] or to the nu | §§ﬂﬂ§&p&f SN theClaitic acid

whi ch do, in fact, g‘ﬁgogdae“g& tldeﬁ%gﬁaﬁgﬂ |e}?‘3’]‘e 15 prgtagj ns:%:;nﬁl ty.
By "a 20 pol ypeshowddn Hmrmgﬁl&k & NO:1b Q%/P°YB°PF' de cheving

pol ypepti des exhi bit Inlyy

identical, to an actérgﬂg'f@&i‘#l&t he&&(fler rf gfgéht?g?@{l n &Hﬁesﬁ%cl&ﬁﬁ%?q%ﬁdey
invention (eithar thal éncole tkenginte puiypeptide, thls wilk b eleaxisbythe. skillednartisanceven
protein) as ured.in,a particul.ar b|o lcal a t her
CC cyt oki nes, CK[er r‘}"—‘ge ‘petformin, thee&ﬂ%f’?s@bfét lemaic hglz?;%ﬁes b lithe?

| ynphocyt es and neut%@mwwmrm|¢amcaaamonemhmaanmmm:e

cytokines, CK[err]-15 has been shown ex res ed 0 in.the
thynus. Therefore, Cyarigpts; a reaspnable pum E‘UY’ Pl§fP ?/é H°P¥P§E¥H@|"é¥‘f‘ﬁ§“‘“5

activities of cells protein activity. "THiE & Bebéﬁib'ﬂle ﬂﬂé& hﬁidirﬁ&'ﬁ)llywoﬁmwd es.
For exanple, stimulation of early rﬁ‘t e prol,] feraufon ré)icm
CKlerr]-15 is a@sayeﬂbﬂmﬁ@ﬂéma@rﬁ&hﬁr@sﬂ*@ﬂﬂFQ! ely 4o gignificantly effect p f or

SIS, Sk bl e ol gt 9

Ruggiero et ~acil), (1996) J. Immunol. 156:3737). Briefly, the assay
[ puovles purif1cation of e et BAIRGH SRRV IPhabd i
amino acid substitions is provided in Bowie, J U., et al., “Deciphering the
25 Message in Protein Sequences: Tolerance to AmmoAcld Substitutions,” Science
247:1306-1310 (1990), wherein the authors i 1cate that there are two main

approaches for studying the tolerance of anamm

first method relies on the process of evblptno_ in which mutations are either

accepted or rejected by natural selectiot_x_.':*- 'fl‘hgi’isécond approach uses genetic

30  engineering to introduce amino acid changes ats ecxﬁc positions of a cloned gene

and selections or screens to identify sequencesth ‘mai

authors state, these studies have révealed that proteins are surprisingly tolerant of
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and determ ning the change with elapsed tinme in the rate of proliferation
or the aw:;ber of cells conpared to control cultur ’éﬁ

convent i onal rreaﬁs Representative cell |ines cou?glr %66"’%6&

I npl oyed in such assays. @'([err] 15 al so nedi ates the

differentiation of immwmmmﬁomneauth&smwnmmlmmm

T-1 ymphocyt es which are,ei %Ber _errL‘ or [err el | recept or

| ynphocytes (as def MREEEYR m&m "(PPei}B'}Qf epfpteinsHor expmpleJpgst

This effect is nedlahﬁdmmwmue@&qﬁﬁemﬁxam@am\pﬂeﬁ o teabiféblor’ N
w thin

apopt osi s of specific subsets of cytes e thynmus or
by directly induci nﬂ"fﬂﬁ%ﬂ“ chains are ggnerally, mmoéﬂmwhmmnwqut In

addi tion CK[ errg - 158kt b i hyuwi,aﬁf,hgmg,gf ela SIP'?’ &,ﬁﬁhélﬁﬁén‘é&edted

| ynphocyt e precursor to t or proper et
activity is denonstthereiad by in vitro chenotaxis assays using prinmary

progenitors or representative cell lines. CK[err]-15 also
medi ates proper T-1|ynphocyte maturation via the thym c epitheli al
cells, for exanple, by provestorand Host Cells stinulatory signal for

prollferatlon or differentiation, as shown by various in vitro 15
assays for human thym)cyte prollferatlon or differentiation (Ruggiero et

al . (1996) . n 156:.37 rcena et p.
Med. 172: 439: G nger et alrmp%smm Mf %ﬂ? é‘%@ﬁf‘;’"”"‘ta(

The CK[err]-15 protBNA miolechies rmf&helpieseritvavémeﬂ lid»st(bem)dﬂiohtﬂ% genbidally

formati on of bone Marr ow oro tor [l's, as does, the nacropha ]
inflammatory 20 B‘PB Wﬁﬁé}‘ "@ Vefters, fndtbe prod AFF‘Q“nO&%I%oI ony

formng assay for o(ljypepﬂd&oﬁ?&ﬁﬂﬁdtﬂ&eéﬂﬁr@éﬂnﬁﬁim Hnftjaei ti on of nyel oid
es

progenitor cells is crib Youn et al., The Journal of
| mrunol ogy 155: 2661- 2667 (mgeymmmwwmytsmauéewgu'ycedmtohostcensmm

coll ecting hungn Org RS fackif mg?

agar, adding (r)ilr?l’e or nore gro‘&%ﬂ%%s aL'g elt ‘%#'6'5’1 rans“f q'llﬁ"gahé‘st
cell- 25 superelestroperatiomand tmm@ﬂﬁlqoar (The ¥ctpr may bey f()mampleaalqihm; e

pol ypeptide) or (2) ed rnat a ontrol,
and neasuring the eql?m? onalc‘t’)rlnﬁ'tf/’('ﬁltB tr R%W&f%gﬁ Perfgqéfﬁg" uman
CFU- gr anul ocyt e- nacnomphmgmr@ﬁ&ioﬂl&fecﬁw Inthelattercasﬂmrprbpwgiﬁoﬁg&ﬂhmg
unit-erythroid (BF%) npyym e Qmentmgﬂo&rc]éu ocyt e-

20 The polynucleotides may be joined to a vector containing a selectable
marker for propagation in a host. Generally, a plasnud vector is introduced in a
precipitate, such as a calcium phosphate preclpltate, or in a complex with a
charged lipid. If the vector is a virus, it may be packaged in vitro using an
appropriate packaging cell line and then transduced into host cells.

25 Preferred are vectors comprising cis-a;cting control regions to the
polynucleotide of interest. Appropriate trans-acting factors may be supplied by the
host, supplied by a complementing vector or supplied by the vector itself upon
introduction into the host.

In certain preferred embodiments in this regard, the vectors provide for

30 specific expression, which may be inducible and/or cell type-specific. Particularly
preferred among such vectors are those inducible by environmental factors that are
easy to manipulate, such as temperature and nutrient additives.



eryt hr oi d- macr ophage- negakar yocyte (CFU-GEMV). 30
CK[err]-15 protein nodul ates early thynocyte proliferation and
differentiation in a dose-dependent nmanner in the above-described assays.

Thus, - wo 9msgw! ypeptide having CKlerr]-15 protein act p¥pAnosbélg! Udes
pol ypeptides that al so WO 97/ 48807 Y, o6nusl
PCT/ US96/ 10561 exhi bit any of the 'game t hyntoyt e nodul ati ng

activities in the above- desExsiréssion vectors useful in thepseseny invention indindechiiemesothalit

manner. Al t hough the _0, - nden . actd vi need
not be identical to t%ﬁ“’g@ t%’g%ﬁf&igﬂﬁr&t &Bn VeRiPLk gﬂﬁ&ﬁm‘

pol ypepti de havi ng Cplasmidy,-tiabteriopliage, ryesst iepivorhes, ysnist ¢hrénibuoftial eleméfis, dirhies! | v
simlar dose- 5 dependence in a given activity as conpared to the
CK[err]-15 protein (7uchasbagloviruses, papova vVinysss, yacqiiacvisyses, penpyimises, fowl pox

exhibit greater scti vinisés,0pselidérabiey Qirlise3Nandd fitfovir®ies Ohdli vectors derived fréim S
and, preferably, not nore than about twofold less activity relative to the
ref er ence CK[ er r] - 15°qmbinations thereof, such as cosmids and phagemidsf course, due to the

degeneracy ofthe genetic coﬂﬁ,mi&gno ' . . 1l in the art
wi Il imediately recognize that a | argegh%lﬁgﬁe&r/og?mf%@ lrllﬁkc??é{loca%@%mpmw
nol ecul es havi ng a spromoteresuch asdhesphage Wémbds PL marbioted) hé £.ocoliTas)tipigid s al

to the n ' ' eqguen of the deposited c of ¢

nucl ei ¢ acid sequ_encégm{e_&’&gb@ﬁe&i’oﬂa%ﬁpﬁ'@gﬁ’%"@[@ﬂf’?ﬁ%mﬁ%
encode a pol ypei® i deto'niame a Rav. @thastilablkPromoters will be knowh & M Skiléd drifdahY The | N
fact, since degenerate variants of these nucl eotide sequences 15 all
encode the sane pol yEPFRSSIAR  qopstaucts | Wil further . coptainn esiteR |ford teansaription even

wi t hout perform ng tihmaabewmﬂkmmeﬁtﬁemaﬁﬁeame@aé%bowmyﬁh&m Siel gt ¢ e
recognized in the art that, for such nucleic acid Tnolecul es that are not
degener at e translation.; nfhe codingcportiom of thenmatiies: tradstipts iexpressed by dhey

pol ypepti de havi ng ?t?lic} . . L0 agtivit¥. (JThis.is hecause
the skilled arti san% u ﬁ)‘/"ﬁla\’\nlglrugeo‘f trgnn%laﬁugﬁ g%’ﬁi 8 Rbtjoh Mws"tf%‘s"ﬁ"ﬂﬁ"?&s
that are eitherl3l esdetmihation codomappropriatdly pasitioned)ati the emhéf the polypeptid@tobei n
function (e.g., repltaci ng one aliphatic amno acid with a second aliphatic
am no a [a&?l : For exanpl e, gui dance
concerni ng how to make phenatiniiiated) the/ expressidi vectors will preferably include at least one

selectable marker. Such markers include dihydrofolate reductase or neomycin
resistance for eukaryotic cell culture and tetracycline or ampicillin resistance genes
20 for culturing in E. coli and other bacteria. Representative examples of appropriate
hosts include bacterial cells, such as E. coli, Streptomyces and Salmonella
Hyphimurium cells; fongal cells, such as yeast cells; insect cells such as Drosophila
S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS and Bowes
melanoma cells; and plant cells. Appropriate culture media and conditions for the

25 above-described host cells are known in the art.
Among vectors preferred for use in bacteria include pA2, pQET0,
PQEG60 and pQE-9, available from Qiagen; pBS vectors, Phagescript vectors,
Bluescript vectors, pNH8A, pNH16a, pNH18A, pNH46A, available from
Stratagene; and ptrc99a, pKK223-3, pKK233-3, pDR540, pRITS available from
30 Pharmacia. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT,
pOG44, pXT1 and pSG available from Stratagene; and pSVK3, pBPV, pMSG and
PSVL available from Pharmacia. Other suitable vectors will be readily apparent



am no acid substations is provided in Bowe, J. U, et al., "Deciphering
t he 25 Message in Protein Sequences: Tol erance to Am no Acid
Substitutions,” Science 247:1306- 1310 (1990), wherein the
aut hors i ndi g8 t there are two main . appro

studyi ng the tollgéagﬁce of an am no acid sequence to changealg‘{;r)"l2689{5’%"’61
first nethod relies on the process of evdution, in which nutations are
ei t her to theskilled| axtisan: j ect ed by natural sel ection. The second

approach uses genetic ne ng to |ntro ce ampo.acid changes
at specific positions of ﬁgﬁ"ﬁdg’ﬁwae ral' promot ‘Qﬂ‘é ‘S&I"é'c!“i the pregen
screens to identi fmmmﬁmmhﬂtcm&dﬂzcﬂﬁ?&hb@ﬁ?ihbm andT7'p

authors state, these studies have reyealed that proteins are surprisingly

tol erant of theep#/prometer, the lambda PR and PL promoters and the #p promoter.
PCT/ US96/ 105615 18 Syitable eukarydiic Promdted intilias GM\D E»ﬁﬂ Wt her
i ndi cate which ami no acid chang Q;h gl’;efa ﬁﬁnedyﬂg [LJDerm Sdive at a

certain position ofiSVhahymidine; lmascmrommanphe eatlpsmd late SV40 promdtes, dhd no

o fave st de”chal el BERlya 0 B ook PSRl ol it (B,

si | ent 5 submmunﬂ-mmmommhbmemum:euotﬂmhhn-lgionﬂer supra,
and the references cited Vectors

and Host Cells 10  Inmtroduction o '$ﬁ«§°metem° thehost pelincan begeffestedibys ¢ o
vectors whi ch1o ncl gslei sﬁlﬁkﬁﬁ-ﬁﬁfecuom DEAE-%H%&E&H&&;Q&&A& ent
W t

I nvention, host cebls ch are geneti call - engineere t he
reconbi nant vect or 4pid ?ﬂ‘ﬁ!i‘% Eﬁ!@’(”l dnct@pommrwsdmm, infection 19g| atherpt i des
or portions thereofpeihids SuehRbmady

Reconbi nant constructs may be I nt roduce | nt 0 ardhbgraltjosrymdn%ﬁ, F“Ch

known techni ques s athavaseq ah{ BASIOMETHORS MMOIECULAEMYMB%)
tr an;vect i on, Transcription of the DNA encoding the ‘polypeptides of the present
15 invention by higher eukaryotes may be increased by inserting an enhancer sequence
into the vector. Enhancers are cis-acting elements of DNA, usually about from 10
to 300 bp that act to increase transcriptional activity of a promoter in a given host
cell-type. Examples of enhancers include the SV40. enhancer, which is located on
the late side of the replication origin at bp 100 to 270, the cytomegalovirus early
20 promoter enhancer, the polyoma enhancer on the late side of the replication origin,
and adenovirus enhancers.

For secretion of the translated protein into the lumen of the endoplasmic
reticulum, into the periplasmic space or into the extracellular environment,
appropriate secretion signals may be incorporated into the expressed polypeptide.

25 The signals may be endogenous to the polypeptide dr they may be heterologous
signals.

The polypeptide may be expressed in a modified form, such as a fusion
protein, and may include not only secretion. signals, but aiso additional
heterologous fimctional regions. Thus, for i mstance a reglon of additional amino

30 acids, particularly charged amino acids, may be added to the N-terminus of the
polypeptide to improve stability and persistence in the ‘host cell, during
purification, or during subsequent handling and :stmfage. Also, peptide moieties



el ectroporation and transformati on. The vector may be, for exanple, a

phage, plasmd, viral or retroviral vector. Retroviral vectors may
be replication conpetent or replication defective. In the latter

case, viral pwopagsser on general |y wi || occur only ircrosspheseEnt i-ng
host cells. 20 The pol ynucl eot igdes may be joined to a vector

containing a sel ectabl rker, . for, propagation in a host.
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supplied by the vect |nt,rodu t|on into t host .
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i nduci bl e by envi r off )15 employed fonpurifigation. POYEQP.&S'CQ ofthe (presente,

PCT USo6) 10861 ARk inchi36 nafiily puay producs, prbfibc of Bizhical syppeti
present inventil®n i mmmmducedbymombmmttqnhmmﬁomokmom

vi rus-derived vect ors Ve 'm hact I
pl asmi ds, bacteri ophage yeas&é‘%ﬁé@&s rexvgpjeg; #ﬁgr@ lanteinsect and

vi ruses smhmﬂimtmmllnapwdﬁ@ﬁpon mamvanpwyea&eﬁmmaﬁmpamuwdﬂs es,
adenovi ruses, fow ox %ﬁ VI ru Eseudorabl es viruses and
retroviruses, and v Presemmve'!fmaaréﬁsbﬁgsv!mrgwy such

as cosnids and phagﬁﬂhd&glycosylated Inaddmon, polypepnﬁ%?o%nﬂv%t%

operatively |ipked to, an appropri ate proonoter, such”as t e phage
| anbda PL promer, qﬁ@“\?‘o@@‘ﬂ“ﬂh’@mﬂ%dﬁ%mwcaﬂs“afes“ltpfb?medt he
SV40 early and | ate Rcesgd ers and pronoters of retroviral LTRs, 10 to

nane a few Qher suitable pronmoters will be known to the skilled artisan.
The

CKf3-15 Polypeptides and Peptides

20 The invention further provides an isolated CK-15 polypeptide having
the amino acid sequence encoded by the deposnted cDNA, or the amino acid
sequence in Figure 1 [SEQ ID NO:2}, or a peptide or polypeptide comprising a
portion of the above polypeptides. The terms ‘pept:de and “oligopeptide” are
considered synonymous (as is commonly recognmed) and each term can be used

25 interchangeably as the context requires to md:cate a chain of at least to amino
acids coupled by peptidyl linkages. The word "polypeptxd is used herein for
chains containing more than ten amino acid resldues All oligopeptide and
polypeptide formulas or sequences herein are wntten from left to right and in the
direction from amino terminus to carboxy tenmnus

30 It will be recognized in the art that mme amino acid sequence of the
CKp-15 polypeptide can be varied without sngmﬁcant effect of the structure or
function of the protein. If such differences in sequence' are contemplated, it should




expression constructs will further contain sites for transcription
initiation,termnation and, in the transcribed region, a ribosone binding
site for : transl ation. The coding portion of the nmature

transcri pt sy ed by the constructs wll inc ..
translation ini {4|§§)t§i ng AUG at the begi nning d a 15 ?gﬁgsﬁgtlon codon
appropriately positioned at the end of the 5 peptide to be

transl at ed. be remembered thatAheﬁndlbat:m@le«be pexein which dletersineii | |

f er abl | ude t abl. ker h, mar k
el uie.d hyor of of MRS CARBFRE i53s et epiacs Mobudd il foum e 1y

eukaryotic cell cmpmdmmmhesmm@mmwmmﬂmmmes 20
for culturing in E. coli and ot Bacter‘)a Represent ati ve _exanpl es of

appropri at e mstances, the type ¢, porppigtely unuppogtantiif the glteration

Streptonyces and W%hhﬁnmnwmgonwmﬁ&hum cells; fungal cells, such
as yeast cells; insect cells such Ila S2 and Spodoptera

Sf9 cells; ani mal cells <Thus, ahe @lﬂ@mmtﬂmj ifcjydes variations of thd LKfrdS5cel | s;
and plant cells. f
abovg- descri bed hw S ar%omﬁmﬁﬂﬁwﬁ%&%%@ﬁ&%&mﬂﬁyoﬂvﬁcﬂwg

vectors preferred fegionsiefCKf-15proteinisach sxcthe protehs\BortipAFdifussed below. SupﬁJEGO

and pQE-9, avail abI (A fraq BS vectors Phagescri Qt vectors,

Bl uescri pt vectors™ I@ﬁ M %A%W'Bémeé“ stitptions

St at agene; ang pt rw&aﬁn &Qﬁ,ar@pmﬁam,fomwér %uﬁﬁdt%%a}rom
“newt’ and

30 Phar maci a. Am)ng preferred eukaryotic vectors are pW.NEQ, pS

pOG44, pXT1l and pshx gaphlic for strongly hydsophobic s sdule), Senal] changes orpeh “newead
pSVL avail able fr Wﬁmﬁmﬁ gﬁiﬂrﬂ@@a@eﬁiﬁ&&f&?owe readily

appar ent WO 97
PCT/ US96/ 10561 Typically seen as conservative substitutions are the replagements, one to

Ui tabl e for use | it pther mong e aiphatic amino KGR, VIS ko F HE hilon igVER) " ©

| acl and | acASpr onthe hydroxyl inesidas Serdnd"rhg exciatgerof the acldlc res:dues Assp emgﬁtu

Ui tabl € eukaryot BB brtwse {8 u0e frodean AmHdcPs, EXDRmae of e boBe: | 1 he
residues Lys and Arg and replacements among the aromatic resndues Phe, Tyr.

As indicated in detail above, further guidance concerning which amino
acid changes are likely to be phenotypically silent (i.e., are not likely to have a

20 significant deleterious effect on a function) can be found in Bowie, JU,, et al,
“Deciphering the Message in Protein Sequences: Tolerance to Amino Acid
Substitutions,” Science 247:1306-1310 (1990).

The polypeptides of the present invention are preferably provided in an

isolated form, and preferably are substantially purified. A recombinantly produced
25  version of the CKP-15 polypeptide can be substantially purified by the one-step
method described in Smith and Johnson, Gene 67:31-40 (1988).

The polypeptides of the present invention include the polypeptide
encoded by the deposited cDNA including the leader, the mature polypeptide
encoded by the deposited the cDNA minus the leader (i.e., the mature protein), the

30 polypeptide of SEQ ID NO:2 including the leader, the polypeptide of SEQ ID
NO:2 minus the leader, as well as polypeptides which have at least 90% similarity,
more preferably at least 95% similarity, and still more preferably at least 97%, 98%



HSV t hym di ne ki nase pronoter, the early and |l ate Sv40 pronoters, the
pronmoters of retroviral LTRs, such as those ofthe Rous sarcoma virus (RSV),

and nmet al | ot hi onei n pronoters, such as the nouse
met al | ot hi ongyd oy4ggé0NOL er . | nt roduct i egrRisd/{ess1
construct into the host cell can be effected 10 cal ci um phosphat e

transfection, DEAE-dextran nedi ated transfection, cationic

| i pi d- medi at ed t r an9F 89%; similarity tothpsssiesasibpd sbove. Eusthex polynsntides of thewresentor

ot her rremgg,% inﬁ&ﬁ?p:ﬁﬁﬁﬂﬂﬂ? #0558 d‘"E{%

| abor at ory manual s, suc " asa%\g}l s et aPﬁZ m#&%%%?ﬁ%
MOLECULAR BI OLOGY, (t9%% jdentical, still more preferably at least D7%:;) 98%i qu98%identical e tHeNA
encodi ng t he pol ypept, des,of t esent., C o inventj.on ' g
eukaryotes may be i%@@ﬁﬁhﬁ@%@@iﬁh%@ﬁ”@ﬂh&%@é&ww&
into the vectors Enladaigs $achide peitions6f sutl pelyseptiodsswie atRbist 30.gmind holdsdnaut

from10 to 300 bp that act to I1ncrease transcriptional activity
of a promoter in a Goreprefesbly atleast 50-amino agids t ype. Exanpl es of enhancers

i nclude the SV40 enhancer, g 6%;’1‘5,%%{ Aves Sl ides is i eJPQirdiﬁfnﬁ' jde of
the replication origin at b%hloo.to 70, th.g gg/etpgrreésésélmctﬁ/nidrus ear ys'ébxqzo
pronot er enhancer, PMUMWMMGMMWOGMWQPOdemMaHon
origin, a Vi [ USxp2nhancers. . . .
secretion ofthe traﬂ%l%gsrﬁ eﬁvﬁw#m% W@"ngfpwe’e%%ﬁggﬁ%
reticulum intaotheGensticsl ComputersGaip, Whnivenity Reévearex asl; 575U 8sience Drive,
"o the. expr essed DBBRIR GxrTl) St e oEhyEsecfngd 3 ererpnins il e o
tT Ee po: ypept h de or Mh'ﬁllﬁﬁlg@ﬁfgﬁﬁﬁﬁﬁnﬁﬁfmdWatcmﬁhﬂﬂdﬂaﬁcefsim_&pplied

e pol yeptide may expr, ess | n a nodifi orm such,as ,a fusion
protein, and may in%&ﬂ@“ﬂ'ﬁﬁ@ 9581 Heffind, P%%@mmﬁwm%tﬂﬁal
het er ol ogous functiggg{m&@gi ons. Thus, for instance, a region of additional

am no 30 aci ds articularly charged am no acids, may be added to the
N-term nus of the kiving en amino@oid sequenge 4t lepstyfor example,

y ¢
per s o ence, 0 e 5ot hBhbar '), Mipers o o b Y o B9
PCT/ US96/ 10561 polypeptide is intended that the amino acid sequence of the polypeptide is identical
to the reference sequence except that the polypeptide sequence may include up to
five amino acid alterations per each 100 amino acids of the reference amino acid
20 of the chemokine B-15 polypeptide. In other words, to obtain a polypeptide
having an amino acid sequence at least 95% identical to a reference amino acid
sequence, up to 5% of the amino acid residues in the reference sequence may be
deleted or substituted with another amino acid, or a number of amino acids up to
5% of the total amino acid residues in the reference sequence may be inserted into
25 the reference sequence. These alterations of the reference sequence may occur at
the amino or carboxy terminal positions of the reference amino acid sequence or
anywhere between those terminal positions, interspersed either individually among
residues in the reference sequence or in one or more contiguous groups within the
reference sequence. o
30 As a practical matter, whether any particular polypeptide is at least
90%, 95%, 97%, 98% or 99% identical to, for instance, the amino acid sequence
shown in Figure 1 [SEQ ID NO:2] or to the amino acid sequence encoded by



may be added to the pol ypeptide to facilitate purification.
The CK[err]-15 protein can be recovered and purified from reconbi nant
cell cultures by well-known nethods includi ng anmoni um sul fate or et hanol

preci pi tati gryorfigsed €Xtraction, anion or cation exchange cCBepigBdeagsstPNY.-
5 phosphocel | ul ose chromat ography, hydrophgbic interaction
chr omat ogr aphy, affinity chronmat og"r phy, hydroxyl apatite

chr omat ogr aphy anddépesited cDNA clone can beﬂetmndgmamyonﬂlbsm;)mr@him hi gh

pur i 11 cat i on, | PRBTPHCHER SR Byt prompen, (Wigponsi Skavesoc” RRREHR PASKSRnc | ude

naturaly purified Vesidh® for Unjx mduaicscaﬁ;pﬁieemwﬂ, m%fshﬁ‘kleﬁarchmﬂc, 575

procedures, and prgduct r odu ed b eco i nant, tec i ques from a

prokaryotic ciencs ysingBesthit or any pther.sequance oy i al |
yeast, higher spl anjiigninefSsrbgrmdo detenmne whmﬁbhémarcs@&deﬁee ﬂﬂiaﬁ&: upon

the host enployed in a reconbi nant production procedure

pol ypepti des of t h%s%rlé@@nd mmmmwmmrwasqtmmMmmm, the

mcluge” 18" “arfarbleie fe Wecole MAPRC RS piicetulf orHeRl f dublieed 20

result of host-nmedovetreable full length ofptherefesense amino acid sequence and that gaps in

CK[err]-15 Pol ypepti des and P i nyention
further provides Q]FP“P‘SW '&@E&T%WﬁEWBWHéWWQ"“ ¢ he

am no aci d seguencfaiénes re@llowed. he deposited cDNA, or the amino acid
sequence in Figure [SE%dygapg peé)lt | gl(;geop[hé %{y ept i de, conpri sing
a portion of th pWethe p ¢ aRrpentiavention)

"ol i gopepti de” W v&@m@ l’*ﬁ"

recogni zed) and eguﬁ‘ term Ca&&ggbﬁ%gﬂa%%w erc g‘r’rgééa aé; e cont ext
req;u (rjels ][O |knd| cad?lastvhsaays%fdmctmg@!@ li)pratnmpresmonasdesqibedibelmopl ed by
pepti dy I nkages r

chai ns contai ni ng m#ng% ﬂdfggéy@ﬁédpgﬁfak %‘%@Q‘eﬁ‘ﬁr@’%%‘é’o B%“%'é and
pol ypepti de f¥5r mul fasction. Faqhwmhpbiypepndesa:mbmseﬂﬁmeymtnv&oeliwnd@ymht and

in the directio %ﬁ- amn mnu.s cara B‘ mnus f’ﬂ‘go
It will be recogni%e t g#!’mﬁ‘fh é&
CKk[err]-15 pol ypemmihbnmacdaﬁimgaw mdpmﬁhmmngmiel tweh;-wmtsyaﬁmtxhe

:gaﬂg;g;ea?; cont Wgﬁg‘l qn of tng,eNgtLp%tﬁorhs-z%%ﬁ%g) differences in
In another aspect, the invention provides a peptide or polypeptide
20 comprising an epitope-bearing portion of a polypeptide of the invention. The
epitope of this polypeptide portion is an immunogenic or antigenic epitope of a
polypeptide of the invention. An “immunogenic epitope” is defined as a part of a
protein that elicits an antibody response when the whole protein is the immunogen.
These immunogenic epitopes are believed to be confined to a few loci on the
25 molecule. On the other hand, a region of a protein molecule to which an antibody
can bind is defined as an “antigenic epitope.” The number of immunogenic
epitopes of a protein generally is less than the number of antigenic epitopes. See,
for instance, Geysen, H. M., Meloen, R. H. and Ba’ﬁeling, S. J. (1984) Use of
peptide synthesis to probe viral antigens for epitoﬁee‘to a resolution of a single

30 amino acid. Proc. Natl. Acad. Sci. USA 81:3998-4002.
As to the selection of peptides or polypeptides bearing an antigenic
epitope (i.c., that contain a region of a protein ‘md‘lecul.é to which an antibody can
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PCT/ US96/ 10161 22 be renenbered that there will be critical
areas on the protein which determ ne activity. In general, it is
possi bl e t o- wapsmsse7r esi dues which formthe tert iary PCT/USS6/1USEI UT €; -
provided that residues perfornmng a siml ar \P@EIOI’] are used. In other

I nst ances, the type of residue may be c uni rrportant I f the

al teration bind)y it is well knownyin \?@f@ﬁﬂd‘ﬂt @cmem@pphatmmxc

ggripe;{]led:an\\;ﬁ?iL%Mﬁﬁ?ﬂ%ﬁ?ﬁfﬁ%li@mo pep act|V|t or V\:hl ch
include r wigh thespaptfallgsgimicked rotein. Besj rmmeaSum be
nserti ons, i nver si bndbe GEgh Y. and Lepmer, T\ B Pioh aitbodicy 'Pe?%owth

exanpl e, substig uti mdaaﬁmhgdimam:i pmemsnsduﬁbefm womsberpeplﬁués ciphble tofongl y

hydrophi lic for str | hqQbi ¢ as Snal I nges or such
"neutral " M g‘fﬁ%‘!‘f"’gﬁ@%&”@ RTURALY peapence

effect on activity.of a rotem,canbe characterizdd/ By @3kt ¥f SMPR d\&nﬁﬂ%&wﬁﬂﬂﬁ
substitutions are the repI acenents, one for anot her, anong the

ali phatic am no aci wﬁmdamm ommomtr@gmnmfemmm@nbﬁe umsunoseme
hydr oxyl residues ﬂﬂgﬁ Xzﬁﬁﬂp ﬁ pﬁ ﬁiﬂl [

substitution bet vveeﬁ;} cliloemr%ey ues x&an Q ?gﬁﬁ%ﬁ:égi&ﬁﬁﬁﬁﬁa asi c
residues Lys ard Arlydmpﬂohepidahsaam:soﬁhmgesmmsmamymmﬁhmmﬁhﬂg Tyr.
201 d changes are I RiboRetatbind fo bt ket e Bper sph pepdes, pechllc
to have a 20 smawédnmigp}ewﬁﬁdws. Qfd effettive. Toufififfe ovnl., Sipha, b
found in Bow e, cip erlnathe I\/Essageln Protein

Sequences: Tol er anc@ﬂt oi’mmllﬁ of 20 PeP“d"" designef aggardipg; to thess gyidelines,
247:1306- 1310 (1990gontaining 8-39 residues covermg 7505 opme%&ﬁﬂhééj@ﬁhﬂnﬂhgﬁaﬂa‘iﬁ§em

invention are preferably provided in I Solated form and

preferably ar Ssubshmmbmwwwymdwhanedan@b@qsmmMt!lahe

oneostap o A e RS e ol AR M i Bl 1€

(1988). 18/18 from thEhmbiss |gyveprvteite indoted: intibpdiess that presipitated che
I ncl ude the pol ypepti %guveprotems

Antigenic epitope-bearing peptides and polypeptides of the invention are

20 therefore useful to raise antibodies, including monoclonal antibodies, that bind
specifically to a polypeptide of the invention. Thus, a high proportion of
hybridomas obtained by fusion of spleen cells from donors immunized with an

antigen epitope-bearing peptide generally secrete antibody reactive with the native

protein. Sutcliffe et al., supra, at 663. The antibodies raised by antigenic epitope-

25 bearing peptides or polypeptides are useful to detect the mimicked protein, and
antibodies to different peptides may be used for tracking the fate of various regions

of a protein precursor which undergoes posttranslation processing. The peptides

and anti-peptide antibodies may be used in a variety of qualitative or quantitative

assays for the mimicked protein, for instance in competition assays since it has

30 been shown that even short peptides (e.g., about 9 amino acids) can bind and
displace the larger peptides in immunoprecipitation assays. ~ See, for instance,
Wilson, 1. A, Niman, H. L., Houghten, R. A., Cherenson, A. R., Connolly, M. L.



encoded by the deposited cDNA including the | eader, the mature pol ypeptide
encoded by the deposited the cDNA mnus the | eader (i.e., the mature
pr ot ei n), the 30 poI ypeptide of SEQ ID NO 2 including the | eader, the

pol ypepti de . NO 2 minus the | eader, as wepdrgdenosst
pol ypepti des V\:hl C ave at least 90% simlarity, nore preferably
at least 95% simlarity, and still nore pref@(%bl y at | east 97% 98%
WD 97/ 48807 and Lemer, R. A. (1984) The structure of an anhgemc determinant in a protein.
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or 99%simlarity (GhILT-HE& Be&.hﬁﬁthﬁﬁr’mlé‘?d’?cﬂfﬂfe’ﬂl’mg ‘g? "f‘he
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nore preferably at | east 90% or 95% i dentical, still nore

preferably at | easﬁW@WGFmQM‘PG’eWF“ kngwnip the pat.
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??\It g?\ded a siml an%%'@ofe%ﬁﬂt%au ta%% 88[? Eﬁhﬁw d?i?w#s

acid sequences of mnammmaﬁﬂebﬁnwﬁaiwnmmemnoac:dsequedcbeprﬂyﬁephde
program (W sconsi néﬁguence A si s Package Vers 8 for
Genetics Conput er gpvegtian, tHowever, peptides %FR“ %WES@P‘& gﬁrﬂ"%""

Madi son, W 53g11) @&dﬂ.ﬂ@ﬂ&i@u&h%ﬁf)&mﬂ@atﬂ@m&ﬁm GMitafiing dbdbi 30/ -

Bestfit uses the_ |ocal honology al gorithm of Smith and Waterman
(Advances in Appl i deabout 50 amino acidg,orieaylen stpzoanmclu@mgths%m)eworwﬂd t he

best segment of sing '
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By a pol ypeptlde having an a ence
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The epitope-bearing peptxdes and polypeptides of the invention may be

20 produced by any conventional means for maki‘xjg peptides or polypeptides
including recombinant means using nucleic acid molecules of the invention. For
instance, a short epitope-bearing amino acid sequence may be fused to a larger
polypeptide which acts as a carrier during recombinant production and
purification, as well as during immunization to p:jq;iuce anti-peptide antibodies.

25 Epitope-bearing peptides also may be synthesized using known methods of
chemical synthesis. For instance, Houghten has described a simple method for
synthesis of large numbers of peptides, such as- 10-20 mg of 248 different 13

residue peptides representing single amino acid vanants of a segment of the HA1
polypeptide which were prepared and charactenzed (by ELISA-type binding

30 studies) in less than four weeks. Houghten, R. A. (1985) General method for
the rapid solid-phase synthesis of large humbers of bgpﬁdes: specificity of antigen-
antibody interaction at the level of individual anﬁnbfjadds. Proc. Natl. Acad. Sci.



del eted or substituted with another am no acid, or a nunber of am no acids
up to 5% of the total amno acid residues in the reference
sequence may be inserted into 25 t he reference sequence. These

al terati ons ofyotgngsspef er ence sequence may occur at PCTOSH6AE8610 OF
carboxy term nal positions of the reference amgyo acid sequence or

anywhere between thqse termnal positions spersed either individually
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cont i guous groups Wi grbieds i frther described in (F bl Moo AMEF 1o Houghith et al.

As a practical matter, whether any partic ebtl
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Sci ence Drive, Madison, W 53711 en usi ng It or any other sequence

5 al i gnment program to &eiteperbesringpeptidesand:polypentidesiofthe invention aee used tof or

nStance, ¢ i nvent ddueeniboliadStling B AehEIAANGEATUEIAC B B! Hlulitel |

t he present araneters ar
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| th of th f

ol ogy. of up to. sHuE A Bufite BEHIGE SRty S8 A3 1l o1 and ik

(r]I ef er elr)lcg dlto I FEEPBQnCemmovahﬂcﬁ,VDdL Browfn,lt’thle,J L, !tioughten, %QSA and

escribed in detail ,belo es 0 e present _invention

can be used to rai s&°Hsf: 1%@19%3%%‘&1 bﬁﬁ-@%ﬁocﬁ@%ﬁu Nudnieisamay bgsef ul
d

in | a0 ifiinifed With 346 pégiitie; ASWEVe!, 'aﬂﬂg%dg%{lit}sbt By R Riaf bEboosted

expression as described bel ow or tagoni sts
capabl e of enhdhci n8y spuplingiafithe pegtidsdocs macromolgeularsarsier, suchi & keyhale inpein.

o " capt ufEC&FEH]"“%“S@@%"E"T’% A i, o Bfiile, Rl S St

agoni st and be coupled to carrier using a linker such as m-maleimidobenzoyl-N-
hydroxyammnnde ester (MBS), while other peptides may be coupled to carrier
using a more general linking agent such as-glutaraldehyde. Animals such as
20 rabbits, rats and mice are immunized with either free or carrier-coupled peptides,
for instance, by intraperitoneal and/or intradermal injection of emulsions containing
about 100 pg peptide or carrier protein and Freund’s adjuvant. Several booster
injections may be needed, for instance, at intervals of about two weeks, to provide
a useful titer of anti-peptide antibody which can be detected, for example, by
25 ELISA assay using free peptide adsorbed to a solid surface. The titer of anti-
peptide antibodies in serum from an immuniz :E:apimal may be increased by
selection of anti-peptide antibodies, for mstance,by adsorption to the peptide on
a solid support and elution of the selected aniiﬁo}ijés according to methods well

known in the art. |
30 Immunogenic epltope-bearmg peptxdes of the invention, i.e., those parts
of a protein that elicit an antibody response' hen the whole protein is the
immunogen, are identified according to methods- Iq_\__o\'wn in the art. For instance,



ant agoni st according to the present invention. The yeast two hybrid system
S described in Fields and Song, Nature 340:245-246 (1989).

I n anot her aspect, the invention provides a peptide or pol ypeptide 20
conprising. ' e-bearing portion of a polypeptide of t 4 on..
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nunber of i mrunogeis then easily detected withgut sereavingsthem fiopy the supgerte inthisymangen oss

h h nb f
Goysen, H NS el SH4ptESind f i Gcn Gitone of p desird protkfimiy by iifed
pepti de synt hesi s troutixelydsy onierof lordindry gkitl in the arte (For apstance, shesimnemologicalyn of a
single 30 ani no. aci

As to the sel ect | om%maﬁ@ﬁgf?ﬁﬁﬁf*%&&ﬁ@%#%"g\?i’?‘f%ﬁéoong 4

epitope (i.e., thathyCGeyseh etal Vit 8 Fesdlution DfAeenaniiid acids By isgntlidsisCér @n
ant i body can V\D 97/ 488

PCT/ US96/ 10561 overlapping set ? gfall 208 W"IMPRMW the eptire 213 amjine acid
relatively shqpt syphiigtd & tﬂfﬂﬂo&éﬂ? S'I‘ﬂeﬂ,ai céﬂnﬁl%t@ replacement set of pBtides iafwiich

protein sequence are rout| nel y capabl e of eliciting an_antiserum that
reacts alli 20namine agids weee| substituited ipitam ab every pesitianowithin the epitepeance,

e e Do e Yo,y o psile i e Bl Bt e © A
proteins. Science QMBE%ﬁaﬁmdayMadMemﬂmAblﬁmfpepnde analogs of thetpitope+ ng
B & prot oi . can’ BesHEPeRIEY pLABtHypsER.sat b5 Al ey MRt Bebod ALS o
are 15 COIHardhipANGCUTOS V8T Qo | GeYeéO (IDE8T) Ritthef Qigidribes i mietidt of
A SOy T NI LT ENEE D
those of six or fewer resSiplifs s S Patehit Rb.S5,19%I9226 Geyn A(1990) desthibes a
antibodies that bind to the mm cked protein; |onger, soluble peptides,
especial ly general method of detecting or determining the sequence of monomers (amino
acids or other compounds) which is a topological equivalent of the epitope (i.e.,
20 a “mimotope”) which is complementary to a particular paratope (antigen binding
site) of an antibody of interest. More generally, U.S. Patent No. 4,433,092 to
Geysen (1989) describes a method of detecting or determining a sequence of
monomers which is a topographical equivalent of a ligand which is complementary
to the ligand binding site of a particular receptor of interest. Similarly, U.S. Patent
25 No. 5,480,971 to Houghten, R. A. et al. (1996) on Peralkylated Oligopeptide
Mixtures discloses linear C,-C,-alkyl peralkylated oligopeptides and sets and
libraries of such peptides, as well as methods for using such oligopeptide sets and
libraries for determining the sequence of a peralkylated oligopeptide that
preferentially binds to an acceptor molecule of imereé_t.f Thus, non-peptide analogs
30 of the epitope-bearing peptides of the invention also can be made routinely by
these methods. .
The entire disclosure of each document cited in this section on



those containing proline residues, usually are effective. Sutcliffe et al.,

supra, at 661. For instance, 18 of 20 peptides designed
according to these guidelines, cont ai ni ng 8-39 residues
covering 75% #fo ¢#masgyequence of the influenza virus 15  pchpEsagseyt i Ni-n

HA1 pol ypeptide chain, induced antibodies that,geacted wth the
HAl protein or intact virus; and 12/12 peptid fromthe MILV pol ynerase

and 18/ 18“F q‘ﬂ@%&nsldeqj’lwmﬁty@@mmmm bumfeiensti es that
precipitated the respective proteins.

Anti geni c epitope-bearing peptides and pol ypepti des of the invention are

20 therefore useful to rFhpmussRelatell Disordes Diggnasisonoc| onal
anti bodi es, that bind specifically to a pol ypeptide of the
i nvention. Thus, a high proportion of hybri domas obt ai ned by

fusion of spleergcells frorﬁw ‘qu _ r@{lﬂ

epi t ope- bearing peptide generally secrete ant%‘g rezgcctI?Bv%as'vsm% e ngtlve
protein. Sutcliffe emmﬂmp.rﬁwmumeofﬁmuhwddﬁomrs; mlmﬂdt:&llyaltered
antigeni c epitope- Lin | ol ypept i, des usefyl to
detect the mi nicked g?%?ﬁopgwﬁe‘%’ &‘aﬂﬁhg %B'%P’&Wf rd@tﬂctedm
peptides may be usedﬂ@msﬁs&mﬂtbﬁ&dellﬁorfba&@ﬂ&fds(@glseﬁ,s plagifh, Gife, syn_lgﬁnalﬂmd of

a protein precursor mhlch es posttranslatlon processi ng
pepti des tﬂ'l'dgé%@(f@"hm Biduakhaving syeh a liserder, rglative toca y of

qualitative or Want"‘WECKﬂ 15 gene expr&éﬁﬁﬂ%%l flﬂi is! {18 dﬁgﬂfﬁ%ﬁj ie%l'?n for

i nstance in conpetition assays since it has at even
short peptides (e.g. W@féﬁﬂﬂvoﬂ%ft@)a%mﬁlvidhﬂdlohmms‘hﬂhymmdlwﬂe'pl ace

the | arger peptides 4 |mgjm RM:!@{ Yisatl %E@ﬂ
Wlson, | A, N man, .s %ﬁ&m’en M]%gﬁ]éséﬁerer‘l’sdon l&ﬂ.{ﬂg ﬁ%‘?\ﬁgﬁqa
L. WO 97/ 488(b7mus dlsorder whxch involves measunng the expression level of the gene
PCT/ US96/ 10561 26 Lerner 8 tru re of an
anti geni ¢ determi nan?w?d"n'gaﬂ'f)cf‘gﬁ' grotan in ﬂ’y"'"s"ss“ fPé‘é’?"‘H%? bf’f'ﬂ%élté fg"ﬂ’a“ The
anti - pepti de ariSi bodidisidadl dnbeompmw;emea&tﬁéd £¢ne expression level withed standafd
purification of the jgm ked protein Lnst ance, by adsorption
chr omat ogr aphy usi ng'{*_g"t &@em'ﬁssa%lﬁrﬁ»w STERY %} increase or n}pcrease in the gene
Anti geni ¢ epi t ope- begptesfioP RN cotffacd 16 tHRAUMBER S iflicatiOf of Lyl &SSrHG"
By individual is intended mammalian individuals, preferably humans.
By “measuring the expression level of the gene encoding the CKp-15 protein” is

20 intended qualitatively or quantitatively measuring or estimating the level of the
CK-15 protein or the ievel of the mRNA encoding the CKp-15 protein in a first
biological sample either directly (e.g., by determining or estimating absolute
protein level or mRNA level) or relatively (e.g., by comparing to the CKB-15
protein level or mRNA level in a second biological sample). Preferably, the CKp-

25 15 protein level or mRNA level in the first biological sample is measured or
estimated and compared to a standard CKB-15 protein level or mRNA level, the
standard being taken from a second biological sample obtained from an individual
not having the disorder or bein_g-idetennined by averaging levels from a population
of individuals not having a disdrder of the thymus. As will be appreciated in the

30 art, once a standard CKp-15 protein level or mRNA level is known, it can be used
repeatedly as a standard for comparison. ‘

By “biological sample” is intended any biological sample obtained from



desi gned according to the above guidelines preferably contain a sequence of

at | east seven, nore preferably at |east nine and nost

preferably between about 15 to about 30 am no acids contained

within the. 3pdppseee d sequence of a pol ypeptide P%frmgﬂh%enti on.
of

However, peptides or polypeptides conprisi n?@ | arger portion

an am no acid sequ . pti.gde. of The invention. cont.ai ni ng about

30 to a O&%M%@% cé"g &%&%ﬁﬁ%ﬁg‘{r ﬁ%ﬁs?‘g“a%a?ﬁo I ng

the entire alrri no aﬁKﬁ-lSWgtehgrmkﬁﬂquﬁigﬁeﬂéd,hiow&mﬁﬂdm&bg@ﬂmd; )

I nvention, also are considered epitope- ring, . . peptides or

pol ypept i des of thMW;Mﬂ%M&"@%@WWhW&&WﬂW .

antibodi es that I egfsbundCKp-15'houdh ihfiilisRieO b diher st Bbaitoda founkd 16 cRpfesto aci d
e -

15 sequence_of the epitope-bearing peptide is selected to provi
substantial sof ubi GKfy15 or a CKB-15 receptarq Mathads oyl obtaining tissuecbiopsids and badyence

i ncl udes rel ativel ¥ ﬂ% ;am”h ! f .Iﬂ”% o i r.ophobi ¢
sequences are prefera ﬁéf’gavm e(ﬁe;eééan seg‘ﬁg%%'s%h%ﬁ%?h‘?@w”p‘x‘%‘%
proline residues ainchide niRNA atissye Fiopsydés the greferred source. The

epi t ope- beari ng pepti des d_pol ypeptides of the.invention my he , 20
produced by any conventioﬂgfp%ﬂﬂ%g”vgﬁmnrfﬁm%fge%?w&%%m fo{mie 1t
I ncl udi ng reconbi ngiyhmseaed disordees in HiainRial préfehblHufifans. SSuch disbferslinthsiat | on.

For i nstance, a short epitope- bear i ng ami no aci d sequence may be

fused to a | al@er the following tumops,candi eancemi dwpeastivityashyperagtivitye rateophy.ng
reconbi nant produc 'ﬂ@e:ﬂaﬂ kel 6ffeh inMidd : |

| mruni zation to prggu e anffshﬁmué’emg%%%dl es. 890"’%3 ES?‘E‘%%%%‘Q‘%H ng
peptides al so may Belymphodyts selestion oir ragtivityoand weultl docdudef but not be mitedtheni cal
synt hesis. For ins n . rib . Si npl th

synt hesi s of | argehﬁgﬁgr ?ﬁ%ﬁ%ngpt P%é’s @E‘X’n g&% ZW’ Zign%’l%Mrent
13 resi iineunpspppression;) sepsis saold hegling, aaitecardrchronicinflanmationpeells of a
segnent oft he, HA1 Ny pol ypepti de, whi ( repar d
charact er i zedl{@y a@%ﬁﬂﬂvﬁ'&m&hﬁ'ﬁﬁﬁm“ﬁ%ﬂ}ﬁme‘?@%mfﬂ@%han f our
weeks. Houghten, R A ( 195celiicRNA chiebdisslattd from a biological sanipl€udimiing

sol i d- phase synt heSi'tSag fol gr, e nunpbers, of, peptides:  specificity of aptigen-

anti body interacti 8 e, suchy ps jthe,singlersiep up-thjacyanite;phengly; | |
Acad. Sci. ¥hlofbfbA Gbfhod described in Chomczynski and Sacchi, Anal. Biochem.
PCT/ US96/ 10561 27

162:156-159 (1987). Levels of mRNA encoding the CKB-15 protein are then

20 assayed using any appropriate method. These include Northern blot analysis, S1

nuclease mapping, the polymerase chain reaction (PCR), reverse transcription in

combination with the polymerase chain reaction (RT-PCR), and reverse
transcription in combination with the ligase chain reaction (RT-LCR).

Northern blot analysis can be performed as described in Harada et al.,

25 Cell 63:303-312 (1990). Briefly, total RNA is prepared from a biological sample

as described above. For the Northern blot, the RNA is denatured in an appropriate

buffer (such as glyoxal/dimethyl sulfoxide/sodium phosphate buffer), subjected to

agarose gel electrophoresis, and transferred onto a nitrocellulose filter, After the

RNAs have been linked to the filter by a UV linker, the filter is prehybridized in a

30 solution containing formamide, SSC, Denhardt’s solution, denatured salmon

sperm, SDS, and sodium phosphate buffer. CKﬁ-]S protein cDNA labeled

according to any appropriate method (such as the 32p.multiprimed DNA labeling



USA 82:5131-5135. This "Sinul taneous Miultiple Peptide Synthesis (SMPS)"
process is further described in U S. Patent No. 4,631,211 to Houghten et

al . (1986). In this procedure the individual resins for the
sol i d- phase -swotbvessos of vari ous pept i des are C ONBCa/UBYE 10561
separate sol vent - perneabl e packets, enabling opti mal use of

the many identical repe I ve, st eps |nvolved | SO|Id hase met hods.
A conpl etel y manual “H&GE@%E‘F@"‘A?? veeaight, the filger is

conduct ed si mul t aneGyghdd asdP&d Eéﬂ”to%mgﬂlm Sd!ﬁﬁ&fo:aﬁse% beacco dngo the
Epi t ope- bearing peptides and pol é eg es of the i1nvention are us

i nduce anti bod| es adesemtiimgntion ingbe sectionsaboveandivdll preferatiheat ledSt)lS
|nstance Sb}tnﬁiénkﬁxe et al., supra; Wlson et al., supra; Chow, M,
Yabrov, R, Blttle Hogel, J. and Baltinore, D., Proc. Natl.
Acad. Sci . USA §2: 910- 914; Simuipfing tande performed as described id Fujitk eyial., Celll9:357-

Rowl and e hten. R .A and
Ler ner *r "a (1985)\9’?“4;833 it Fepite Rgbe A foribg | e%bﬁ@l’%ﬂ‘& n%?ﬂﬁféﬁ*@"ﬂ%y be

i mruni zed with free Wmmmmhwwtmnmbmwﬁ&ﬁwﬁmbe

boost ed 15 by ,coupling of the peptide to macr onol ecul ar carrier,
such as keyhol e | i njde antisense DNA enanthey bei ﬁsﬁqsiwm ap cappropsiateosesirigtion-or

i nstance, peptides GRidmRbdsEeh mlrgﬁ%ﬁ sendd 1 er
using a linker such as m mal ei'm dobenzo ]?Nﬁ-pmbe”f ﬂ“oxysucm nim de

ester (MBS), wiHPl e @rohes apepseful dor m;ahggg potgdtedibands carrespending to the target

20 0 rabbi L5 rat o T S0 Blootiebe TR sHOR). Stk bl s i’ °°

carrier-coupl ed peptperforined as described abo¥edr i nstance, by intraperitoneal

and/ or intradermal injectign,_of errul 5| ns cont ai,ni ng about 100
[err]g peptide or carrier &w pENencoding the £k B-15peatein preassavede

injections may be negkigdhe kqtmmsﬁeamedeséibeamwraxﬁabsem T HMiqu 1029% 58S, 1O

provi de useful _titer of anti-peptide anti bodx whi ch can be

detected, for é§arrp?b99°3y By shis mﬂm’gkeaﬁdwweﬁgoﬁﬂlse poplicons® ind ther bed
to a solid surface. p§ é&fbﬁﬂ%hrehneaﬂada(tjpdtﬁﬂéhﬂﬁl%ﬂckﬁ?ﬂ%bﬁ%ﬂﬂl

serum from an i nmuni zed ni mal e I ncr ct1on of

anti-peptide anti bodsrget mRHA. | nithis miﬂbOdamdvqstaddmgtmalthpmedjﬁomn
5! 9 SUPPOTt, e bVl e YA T, el "
epi t ope- beari ng pepbuffers Afteriiivabating dort primer annesling, tHe(miﬁtutwtfah:be supplemented of a

proteln et chbe !l o3 W SRR ol Rebl I i s ks

| nst ance, incubation to achieve reverse transcription of the RNA, the RT products are then

subject to PCR using labeled primers. Alternatively, rather than labeling the

primers, a labeled dNTP can be included in the PCR reaction mixture. PCR

amplification can be performed in a DNA thermal cycler according to conventional

25 techniques. After a suitable number of rounds to achieve amplification, the PCR

reaction mixture is electrophoresed on a polyaaylamnde gel. After drying the gel,

the radioactivity of the appropriate bands (correspondmg to the mRNA encoding

the CKp-15 protein) is quantified using an xmagmg analyzer. RT and PCR

reaction ingredients and conditions, reagent and gel concentrations, and labeling

30 methods are well known in the art. Vanatxons on the RT-PCR method will be

apparent to the skilled artisan.
Any set of oligomcleotide primers’ which will amplify reverse



WD 97/ 48807

PCT/ US96/ 10561 28 Geysen et al, 1984, supra, discloses a
procedure for rapid concurrent synthesis on _ solid supports of
hundr eds ofge8 s of sufficient purity to react in an epeyiSssnose

i nked i rrrrunoso ent assay. Interaction of }y thesi zed peptides wth

ant i bodi es Is then easily detecte t hout. renovi ng themfromthe
support. In this risanseribed target mRNAap e disedhand: ¢an beadesiznedi asigsonibed inthe ope of
a desired protein entified routinely by one of ordinary
skill in the art. @oﬁﬁgé\salnce t he i munol ogi cal | y. | mpor t ant

epitope in the coat prot e&ssayh{gfmm -1 Syroteimievels ifl ia bivdopicay sample sanHoburwsing d

by Geysen et al. with a resol ut of A se n am no Ws b synt hesjis of an
overl appi ng set of3M ?“'2‘98“’565‘% ’F@?ﬁ% ?ftf’%@g“& 4 teiR Jgyals o213
amno acid %0 bn&lSﬁHﬁ%ﬁpIQfaréﬁﬁbMyoﬂa‘é‘éﬂec r%%mél&t(ﬁ(f-‘i‘ﬁ FRtGREN!

set of peptides in 20 am no aC| d bstftuted in
turn at every p05|wmmwﬁsmesn@lb@m@gbwnthdassxcalmmohns@qambmme& and

th t I
Fogct ron with ant Bt s wRlt SobpRiby P fihided b the b Eibosy (oiveigue

epi t ope- mmmmmmmmammmmmmeml nel y

EALTREET e e e
i mmunogeni ¢ gpi t opfaifibg af dasuk s&tioR Foripathological examination is obtained. Tivsfds/eak

still, U S Patent 5,194,392 to ysen( 990) de rlbsa
ge_neral met hod of &0t Mﬂfﬁrﬁ ﬁ’eﬁ'ﬁﬂﬁ’ﬁ%p( ani no
acids or other commé&)fowmm-ao@oambpms&ﬁ{mmhw ePat, O EBE HmbL t ope

(i.e., 20 a "mnot 2 I s _conpl enen to a particular

par at ope (anti gen A %I6:985 (1985)); JﬂkmeslMeff@f J el 'P‘sé@ﬁﬁ -3096418I). More
enerally, US. Pgj, i bes a
grgnat hod 01}/ detecting orwgnﬂém ni ng a sg,é'uﬂe'%%seOffatm%ysgﬁ&p‘é%baamqaﬁ%h ch

is a topografdhi calofeQKp:al proteiméanche a@ammzshed asing isolatedpCKR=St protein as a

tUoSt hga![ gg?nd bi ndi ﬁ 3! gﬁi&shgqf%art %h i‘ﬁ‘f%&éaxﬂg{é!? g{.&r St . SI m larly,

(F;[er al ]kquat ed] OI : Emnﬂhndﬁm}monofmcﬁmmmmmga&mdﬂngmofcxms
err err]-al kyl pera at es and ‘sets an
libraries of such i éjﬁé Lg&)ﬁg‘ﬁﬁn Arosmeyisl ftide nt i de

sets and spinutirum; b@srﬁaﬁordﬁl@pmcsﬁfcm W&@m&ﬁswﬂk@b&yl at ed
ol i gopepti de t hat refer entlag@?/ bi nds to an acceptor no] ecul e of
interest. Thi#d, ndetysingvalyes &m%ly s, whiglf cap he campared je thase phtaiged

peptides of the i WE&&P&H&E can be nmade routinely by

Other antibody-based methods useful for detecting CKB-15 protein

levels include immunoassays, such as the enzyme Imked immunosorbent assay
(ELISA) and the radioimmunoassay (RIA). For example, CKf-15 protein-specific

25 nmxodmalanﬁbod:escanbeusedbothasanmnmmdadsorberﬂmdasmenzyme—
labeled probe to detect and quantify the CKB-15: protem The amount of CKB-15

protein present in the sample can be ealculated by reference to the amount present

in a standard preparation using a lmear regressxon computer algorithm. Such an

ELISA for detecting a tumor antigen'is descnbed in Iacobelh et al., Breast Cancer

30 Research and Treatment 11:19-30 (l 988) In another ELISA assay, two distinct
specific monoclonal antibodies can be used to detect CKB-IS protein in a body

fluid. In this assay, one of the antrbodres is used as 1 .

_ __iiunmunoadsorbent and the



t hese net hods. The entire disclosure of each docunent

cited in this section on WO 97/ 48807

PCT/ US96/ 10561 29 "Pol ypepti des and Peptides" is hereby

i ncor por at ed Ret Sidsdy ref erence Thy MuscBek#d19s61
Di sorder Di agnosis The pr:ﬁsent I nventors have

di scovered that CK[er §:E Sﬁ’ﬂ lﬂﬁgﬁ I n thynus tissue.
For a nunber of thyrméﬂ ré?ate I'sor eS’ substant ially altered
(i ncreased or decreased) IeNMWwﬂmﬁ&gmﬂmtﬂMsﬂmmmp“or

detected in mes_ti ue. or ot..h ceI s or., bodi f.loui
sera, plasm, urine, g‘é”ﬁ%ﬁﬂ S§1 "g“y ?%Wt#ﬁ)‘s ‘gﬁ‘ﬂ(\“ om

an individual havi ngxmbxhaedimibbd;eand,rvﬁmmwesm@,aoma&a the nibitare Aditllthe

CK[err]-15 gene gxpregsjon Level _that is, the err]- 1 expressmn | evel
in thygu i MMOﬁFyW'ﬁFﬂsﬂSWWP RSWM"& congacting then g

the thynus di sorder. ngxture with thJPHéled taﬂ@oddyvéﬂkt | Sorgél?dsdwqﬁgtﬂec

met hed useful during diagnosis o
i nvol ves neasuring t kwploygstassuitable. [Ttisaisually deStmblgtmmmoblllze one consponentiofithet he

T5 Lo vl dual anc UESTYEER o'« 3iiESrc e iowf ot Rrmaddtfn ot i beler

st andar d mbmwbtﬁﬁwmpﬂmssmmehﬂndlmdﬂhﬁxﬁhwﬂ&niﬁmﬁﬁﬁe or
decrease in the_gene ., EXpr essi | evel aed t st andard S
i ndi cative of al‘?hyrrus di SOFE'E&( fabels mc!%de, ng“‘B? ’t!?é e pxidase

i ntended manmmal i an i gbup, ShidhScatalyz8 tRE production drogen omdeﬁyredEEﬁéWithng
t he expression |evel of thceﬁgene encoding the CKlerr]-15 protein” 1s

i nt ended qualitativeByb PR*P’&@M@IP}“FPBH@II eéﬂsébﬂm%mdlﬂével
CC)::c<[ EaP(ra] -15 prot eic}rf[ ?%%ﬁ%?@{cﬁ&fk%ﬂyﬁ\ﬁfw* gé@%va ng‘er?p e elt er 9HI r ecﬂﬁ
(e.g., by deternini nhy seasuring the congeutiation wf dydrogen peroxide formed by the enzyme-
15 labeled antibody/substrate reaction. Besides enzymes, other suitable labels include
radioisotopes, such as iodine (***I, *'I), carbon (**C), sulfur (*’S), tritium CH),
indium (*'2In), and technetium (*Tc), and fluorescent labels, such as fluorescein
and rhodamine, and biotin.
In addition to assaying CKB-15 protein levels in a biological sample
20 obtained from an individual, CKf-15 protein can also be detected in vivo by
imaging. Antibody labels or markers for in vivo imaging of CKB-15 protein
include those detectable by X-radiography, NMR or ESR. For X-radiography,
suitable labels include radioisotopes such as barium or cesium, which emit
detectable radiation but are not overtly harmful to the subject. Suitable markers
25 for NMR and ESR include those with a detectable characteristic spin, such as
deuterium, which may be incorporated into the antibody by labeling of nutrients
for the relevant hybridoma.
A CKB-15 protein-specific antibody or antibody portion which has been
labeled with an appropriate detectable imaging moiety, such as a radioisotope (for
30 example, '*'1, **In, *"Tc), a radio-opaque substance, or a material detectable by
nuclear magnetic resonance, is introduced (for example, parenterally,
subcutaneously or intraperitoneally) into the mammal to be examined for a thymus



protein level or nRNA level) or relatively (e.g., by conparing to the

CKlerr]-15 protein level or nRNA | evel in a second biol ogi cal

sanpl e). Preferabl y, the CKlerr]- 25 15 protein level or nRNA level in
the first sanple is neasured or esti SHusdbthsgmPar.ed
to a standarﬁ %&| err]-15 protein level or | evel , thgBlt 3 standard

bei ng taken from a second bi ol ogi cal sanpl eJdbt ai ned from an indi vi dual

not having the di sdiscidér. Oht wiltibemnderitoodiinehé abe/thaehe aize o thecsubjest dndakie a
popul ation of indivi duallsl not having a, di sorder of the thynus. ‘As

wi || be appreci at Jmagingsytem ysed will determige the quantity qf maging,pQisties | Mt ein

llevel or nRNA | evelrodifcekdispiBstic imagdn ﬁ%&’&%ﬁofaradnonsotoﬁ’e@ﬂ& eﬂﬂhﬁﬁaﬁ
standard for conpariso

|
i nt ended any bi ol dgbje@;thsmqut'mqﬁ@utmmwdwﬂ IO%mmutsm
PCT/ US96/1056% 29 millicuri ﬁ%f'ﬁbv'%dép%bﬁh}’ bg'?f&tfdd}' ;Jfgﬂﬁ.r

culture, or other source ch conta e|n or
MRNA. As i ndi cat edyreferentiallyiacaimuatept welucmw@ellndlycli tnntain;CKB—lS protem (such

as sera, plasma, ine, synovial fluid a |nal il uid) cont
secret ed %ma‘? ex’@%er"?’fg“i% Hro‘?eé’?'ﬁ’p t s tw s%‘/&*“ancfo er :
tissue sources foupamufiophaphmdkineticsSof Radillabaléd Ahtibstiesdand<ITéir |Pokions"
receptor. Methods for Ob{ﬁ%}m ng tlssue W and ' body fluids

from mamal s are Frai 9?‘6‘340689'5'5{%1’&9@5: s to
| ncl ude MRNA 102 1 i &Sy epltcRBSN BSA. hﬁo&e%wﬂumgﬁ.c (1982)).

The present invention is useful di agnosi s or treatnment ‘of various
t hyrmus-rel at ed di sorders mmmstMMEPMIMMMS

nyperactivity, at rgged shafne iR Cdts ANGE e BERC bibebldcporien o

O her disorders i nh&mfgnﬁcl&nqurbmwdmgciherwnmacamerimtmmmm&ehmct | on

or activity and would include but

i nvol vi ng aut oi nmAi&"Am ﬁww?cglaﬁfﬁ%&tn%g‘wf'gﬁffﬂgﬁé%b“g enougg (atq

| MMunosuppr egsi on abaﬁms mﬂmﬂg ﬁaﬁﬁn{\eamacut e and chronic inflamation,
cel l 15 medi at ed i muni t hunor imunity. THL/ TH? inmbal ance, and the
i ke. Asused hersiny fgrtgem Faqibodys (AB) % monoslanal 2

bi ol ogi cal sanpl e WabyE ikl to include intact molecules as well as antibody portions (such as,
for example, Fab and F(ab'), portions) which are capable of specifically binding to
CKB-15 protein. Fab and F(ab"), portions lack the Fc portion of intact antibody,
20 clear more rapidly from the circulation, and may have less non-specific tissue
binding of an intact antibody (Wahl ef al., J: Nucl. Med. 24:316-325 (1983)).

Thus, these portions are pfeferred. '
The antibodies of the present invention may be prepared by any of a
variety of methods. For example, cells expressing the CKp-15 protein or an
25 antigenic portion thereof can be administered to an animal in order to induce the
production of sera containing polyclonal antibodies. In a preferred method, a
preparation of CKB-15 protein is prepared and purified as described above to
render it substantially free of natural contaminants. Such 2 preparation is then
introduced into an animal in order to produce polyclonal antisera of greater

30 specific activity.

In the most preferred method, the antibodies of the present invention are
monoclonal antibodies (or CKB-15 protein binding portions thereof). Such



sui tabl e techni que such as the single-step guanidiniumthiocyanat e-phenol -
chl or of orm net hod descri bed in Chonczynski and Sacchi, Anal. Bi ochem
162: 156- 159 (1987). Levels of nmRNA encoding the CK[err]-15 protein are then

20 assayedwei7aggonny appropriate nethod. These i'ncl ude Nopdinesosiésspt
anal ysis, S1 nucl ease mappi ng, the | ymer ase chain reaction
(PCR), reverse transcription in -ﬁatlon with the pol ynerase

chai n reaction (RT- P@M%ﬂﬂﬂmwbepmummtmhﬂehgyﬂ(mmﬂat i on
with the |igase chai L@l | ot

anal ysi s can be perf?)lra;r'rggﬁgs e((slcrl e r%ucriajé "T“" 6,51&g@9€)§@{;|?;9

63: 303-312 (1990). Bwl,&fu.\, Inmmral. 6M(I%G»Ihmm¢mhﬂnmwwgldm:baﬁupl e

Bopropr ate. oS @k Tt Abidaat Elsvios, N gpnatpr ot G DY ke,
phosphate buffer§, sphicedir@finvslve immunizing mame&ﬁblﬁmwe?mra@xmsand

transferred onto a nitracel |l ul ose fllter After t he - have
been | inked to the fProteip an{igen eny mare pesferably,cwith |a GKB;1§ mmmmeeun a

ggl rmnSOI ution COQ;?F%&%%DESQEand so"&‘.’?&“ﬁ%@%ﬁ?@' EHd' [erriﬁ}i’g&tag

protein cDNA | abel edantibody. Such gellsomay hgcnlturedwl mpﬂmhle tissue cuitiroanedivos; h as
the [err]P-mul tipri W 1& ?sbﬁllefep&le to culturevgllgylﬂﬁgz modified Eaglesﬂedmm

PCT/ US96/ 10561
system (Anershat ) i suppleanted withob@% fifal bovike serim i(inadtivated et absit 36°C), tahé

pr obe accor di ng t o t MePEmeted ot b ARG repaithia e A AbpE MO

sections above and Wofpenicltiaf sidabdut 100 pg/mb6f strkPtomycin. Thezplenobﬁeﬂéfshﬂﬂﬁicb
5 S1 mappl ng can _he perfornmed as described in Fu1|ta et al.

Cel | 49: 357- ang fised with g suitable-myelama sl lipgpAmysuitable myeloma
Tpping, (e sense it be cmployed insccoriby R GrdsB el howkiRE h 8° 2

tenplate to synt hesi ze | ense antlse’nse DNA
can then be di gt edprefirahje son employ dhe parens mystomai cellilina (SP,0), available from the

cndonuc ease 0 9ench gl felustb°EuRl CHRAGH, Koot bSO o o
correspondi ng t ot herekﬂng@hybridoma cells are selédhively maintainedRMLAT aediumg aidthen
lerr]-15 protein). cloNnOeEﬁ!yh it bhi?t}tiox?gsam%gd bCy%ar%géfaI. (Gastroenterology 80:225-
| 232 (1981)). The hybridoma cells cbtained through such a selection are then
20  assayed to identify clones which secrete antibodies capable of binding the CK8-15

antigen. _

Alternatively, additional antibodies capable of binding to the CKf-15
protein antigen may be produced in a two-step procedure through the use of anti-
idiotypic antibodies. Such a method makes usé of the fact that antibodies are

le to' obtain an antibody which binds
to a second antibody. In accordance w:ththls ethod, CK{-15 protein specific
antibodies are used to immunize an animal, pfef T :ﬁly amouse. The splenocytes
of such an animal are then used to produce. hyb”doma cells, and the hybridoma
cells are screened to identify clones which pro luce
30 bind to the CKB-ls protein-specific antl_qu' '
protein antigen. Such antibodies comprise antx-

be blocked by the CKp-15
pic antibodies to the CKB-15
protein-specific antibody and can be used_?.td_'iir'lzinunize an animal to induce




perfornmed as descri bed above. - Preferably, levels of

MRNA encoding the CK[err]-15 protein are assayed using the

RT- PCR net hod described in Makino et al., Technique 2:295-301 15
(1990). Bywwhivrassg®t hod, the radioactivities of the "anpl i geigsosmdiel Ne --
pol yacryl am de gel bands are linearly rel at to the initial concentration
of the target nRNA. Briefly, thi t hod i nvol ves addi ng total

RNA i sol at ed fromfammonofﬁxrtherﬁl(&légarmn-ssmﬁ;:@hbmg reaction mxture
contalnlngaRTprlrrer a | ating
for prinmer annealing, thg @Q?UM&‘D tslt:Ja}:l))p né@é%ﬁf&mﬁ&ﬁ&mw
buffer, dNTPs, DT antibbdies of e present imventioncmay de usedmeoording & the rvethods

i ncubation to achi erse nscri on, of t-he RNA, the RT products are

t hen _ dﬁ‘} g‘l’ﬁsxm %@MP’H@?@W@W ‘5@?’%8"" rat her -
than | abel i ngst he ysi ge:%msuaiwpdpam(ﬁo xﬁbﬂieﬁbmm&ﬁpbﬁm?s ptsiee i N the

PCR reaction m xture ﬁ:E:)lflcatlon can be per orrredlna

DNA t her mal cycl erF@Deputions) Altsmatively Wﬁ@éﬁ?ﬂﬂ@&d’@ er a

sui tabl e number ofgpp IQP’M
reaction m xture |s e ectr%‘%ﬁorese %‘%@in%{l) ?gséry aOfogg gFgu Y VT apryi ng
t he gel, chemistry.r adl oactivity of the appropriate bands

(corresponding to the nR odi n e errnl- ejn) is
quantified using an i magi rc‘fé Vggpw‘ﬁr”é‘ﬁﬁ“ﬂ&&t%]‘“ﬁgé’g?ﬁp
i?,(r)\gredi eandand cwwmﬁamwemmww'wgﬁw Ihng
nmet hods are we own in the art ariatio n.the RT- nmet ho
will be '“%('05‘29"2 Aibodjes, |Suchaibédind cap be Rraduced using Bencti constructs

g\gy4§ gg 7of ol i gonugekioed G RbHESHS i3 srBdutirg :h@mnb&undi QiflodRs described VO
PCT/ US96/ 10561 above. Methods for producing chimeric antibodies are known in the art. See, fop

transcribed targetrmg,esym ﬁgq&gilglm d%’erf%— c% e| 2 ﬂei n the

sections above. vel s
in a biologidal sdiP36; Cabillpersads Uik iPatpnt No. 4816 567, Tmrguchlraak.rﬁﬂvﬂﬂmﬁhod

Preferred For 2Rt Le Tl 3o Nl LSY S bebuEes; Roinom 1 o P O

sanpl e are anti bo ‘echni ques. xahple, protern
8702671 Boulianne ef al., Nature 312 :643 (1984); Neuberger ef al., Nature
314:268 (1985).

Further suitable labels for the CKp-15 protein-specific antibodies of the
20 present invention are provided below. Examples of suitable enzyme labels include
malate dehydrogenase, staphylococcal nuclease, deltass;steroid isomerase, yeast-
alcohol dehydrogenase, alpha-glycerol phosphate dehydrogenase, triose phosphate
isomerase, peroxidase, alkaline phosphatase, asparagmase, glucose oxidase, beta-
galactosidase, ribonuclease, urease, catalase, glucose—6éi§hosphate dehydrogenase,
25 ghicoamylase, and acetyicholine esterase.

Examples of suitable radioisotopic labels include 3H, Wyp, 137, 131, 3%p,

5, 4C, Cr, ®To, ®Co, ®Fe, "*Se, "Eu, ®Y, “Cu, ’"Ci, MWpy 2Py, G5 WPy
etc. ""In is a preferred isotope where in vivo imaging is.used since its avoids the

problem of dehalogenation of the '*I or 'I-fabeled: monoclonal antibody by the

30 liver. In addition, this radionucleotide has a more: favorable gamma emission
energy for imaging (Perkins ez al, Eur. J. Nucl Med. 10:296-301 (1985);
Carasquillo et al,, J. Nucl. Med, 28:281-287 (1987)). For example, 'In coupled



expression in tissues can be studied with classical inmunohistol ogical

nmet hods. In these, the specific recognition is provided by the
primary anti body (polyclonal or nonocl onal) but the secondary
detection sysi®eosssey utilize fluorescent, enzyne, PCTASP 08ar

conj ugated secondary antibodies. As a resul t gn i mmunohi st ol ogi cal 10
staining of tissue section for pat hol ogi cal é; m nation i s obtained

Ti ssues can to gﬂ&“@“@%‘?b@ﬂﬂk@?ﬁﬂd‘%mﬂ‘

detergent, for the LJ hﬁ'& J’f“
West ern- bl ot or dot tqgglggy anen pﬁmadty the hver1§n 6‘% oes
101: 976-985 (1985)) wﬁdm&mm@nlqmmw(ﬁﬁte&new UM&I@Med. 283868830 (1987).

f:il??z)m)c solid phasesI nqLQM@%%W"W”%W@? %@Wgtépm be

acconpl i shed ussng "Spy,RErpaddi¥frerr] - 15 prote| nas a st andar d.
This techni que can al so be_appl.ied_to, fluids, Wth these ”Eqb
a mbl ar concentration of CRramples of s ee porgiceat labels inslude; ans ! %}ﬂ .\l ues

of CKlerr]-15  fluoresceinthi tmm&a&m&:ﬁ&m:ﬂa&&&m&kﬂqﬂ%&%ﬁu | ke
serum plasma, urine, synovial fluid - spinal fluid,” etc. The

normal appear ance ofs mpegyagin lab dp%ﬂbﬂﬁym labean otpbthaliiehyde lald) and aset
using val ues from h% }ep%nlxxﬂsq dual s, which can be conpared to those

obt ai ned roma test subject. O her

anti body- based10et hods useEutmgles oftsnitabilé toxin lebdlsinclide diphthefzionin, ricin, and

| evel s include i mmgg?ssaﬁs; such as the enzyne |inked i nmunosorbent assay
(ELI'SA) and the radi ssay(RIA). For exanple, CKlerr]-15
protein-specific 25 Eﬁﬁﬂﬂﬁi O Zheriltintifa6knt JatieBNinBiAde! SCRInDAN NalRE ai"

| rmunoadsor bent and_ as an enz | abel ed probe to detect and
quantify the CK| err}3-°l'5“‘ﬂ¥lo‘f'¥ﬁ’nan ammatis Astidiniugy estedy labgly an dmidazole label, an

rotei n'present i n o Riab i Siilafdsi ABUE feri iR, Wi 2B, HEOUN!

present In a standard preparation using a |inear regression
conput er al gor 4% hm' asaesworin label. ELI SA for detecting a tunor antigen

is described in lacobelli . itﬁﬁ gnﬂ
Treatnment 11:19-30 (1988). 7 Th ano her L'P%Eg‘g;s‘eas?/? fg Bfeg %%B&qn

speci fi c nonocl onal heavyinketel nadeisach ds&5d, ¥yl asdFealet ect CK[ err]-15 protein in

a body fluid. I his, assay,,.one of the SIS d as
t he i nmunoadsor bent and th W‘Vﬁé‘?”@% abave- escn efﬁte toantlblocﬁ
PCT/ US96/ 10561 are provided by Kennedy et al. (Clin. Chim. Acta 70:1-31 (1976)), and Schurs et

20 al. (Clin. Chim. Acta 81:1-40 (1977)). Coupling techniques mentioned in the
latter are the glutaraldehyde method, the periodate method, the dimaleimide
method, the m-maleimidobenzyl-N-hydroxy-succinimide ester method, all of which

methods are incorporated by reference herein.

25
Chromosome Assays

The nucleic acid molecules of the present invention are also valuable for

chromosome idmtiﬂc_:ation. The sequence is specifically targeted to and can

30 hybridize with a particular location on an individual human chromosome.
Moreover, there is a current- need for identifying particular sites on the
chromosome. Few chromosome marking reagents based on actual sequence data



ot her as the enzyne-| abel ed probe. The above
techni ques nay be conducted essentially as a "one-step" or
"two-step” assay. The "one-step"” assay involves contacting CKlerr]-15

protein with i mobi |i zed anti body and, wi thout 'Qﬂu i
contacting twg%’ x% ure with the 5 | abel eyd ant i body. "‘?ﬁ@b t\/\oos-%tep"

assay i nvolves washi ng before conacting the 3 m xture with the

| abel ed anti body. ((rismeat polymorpliisns)are presdénkly silableformarking@hromosomal locatiom| oyed
as suitable. It is uaIIB( dg@@ ble.to i mobilizge one, conponent .of.the
ing o{DNAS -

assay systemon a suBpUApE to.ghrompsomes, pocarding 4 the pr “BYQ“_H%“W'Qtem
to be broﬁ%ﬂnﬂnﬂﬁ%%ﬁﬁﬁ%n&hhﬁtﬁ&@s@@iﬁ%%ﬁh. s A366atkd withoVed

ht
fromthe sanple. . Sui'tabl e enzynme | abel s include, for
exanpl e, those frondisease.oxi dase group, which catal yze the

producti on of drogen per é.t‘[iiﬁinb afraf tel A s bt ai e .

A ucose oxi das?/i S particu?gr y p?re erreegmgglmleftl@r%sﬂuao éttg%P?NAy and its
substrat e (gl ucose) disclosed iscised toeclatiel gaisdmic DNA bf/a CKpeliS proteinigentn SFhis cinde nay
be assayed b asurd ng the, copcentratiqn,of hydr.ogen.peroxjde
formed by the enzyr‘rﬁ"—""’)"pgélea “’ﬁ"ﬁﬁ’emﬁ%ﬂﬁ'ﬁﬁﬁ‘y?‘yﬁggﬁ"ﬂ%’yﬂ%ﬁ w&?bi des
enzynmes, other suit gdilefally abedvailabitcdortiiercially. The genoiridé DNIASHER @6ed for/Gxia S
iodine ([err]l, [err]l), carbon_ ([err]C), sulfur ([err]S), tritium

([errlH), RosAme wapRing ysns well known techuigyssfor this purpese. Typigally,

fluorescent |afiel s, inSidedkdaiice WithGbiie Prétedures for chrom8Sting MAPRE Sne tAChnd
bi oti n. In addition to assaylng{m?([err -15 protein

level s in a biol ogi emer s@bhednecessay to idgnifyjargenomic proberthat givesiaggead in situ

CK[err]-15 protein fi‘ﬁ‘(ﬂ’ etected in vivo by i magi ng.

Anti body | abel s or r erga?gémlﬂn vivo imaging of CK[lerr]-15 protein

i ncl ude those detect abl e bin sime exses) gr widition, selykences cafbbe mapped Xo cladimogpneeshy,
suitabl e I abel s include radigj.g0otopes, such as ' or cesj ich emt
det ect abl e radi at i o*'P’ B[ﬁp%gh P @‘?&f?ss’n“%ﬁ k’@%ﬂ@ ‘gﬁﬁ#&& .&%lﬂupeébl e
rrﬁr kers 25 1s5for m%s?ﬂdneﬁ%daﬂﬂhﬂd&gdﬂfbf ﬁye\/ﬂeh@iswﬁgdabefp‘i&l%kmct_ primers |
characteristic spin, such as euterium e jngorporated .
into the antibody b%iﬁawﬁmwﬂmp%ﬁwmtheseﬂm_"c%nﬂ?'%&%#%@e
hybridonma. amplification process/AThéSk Bfimbrs hfe thérPisell For PORC4chdefiing Of sdntiy Of
anti body portion which has been | abel ed with an _appropriate

det ect abl e i magi ng fell Bybrids coppining individaslchusmen sheomasgmes.  Qaly thogs hyksids
[err]l, [err]in, [eésdtﬁﬁ%c@ee hitAinOzeRe 256 ORE prisRér il Rl Ed &thplified

det ect abl e by ] ar nmagnetic resonance, Is introduced (for
exanpl e, paren2r al pgstion. . subcut aneously or intraperitoneally) into

the ‘manmal to be exam ned i&inﬁpﬁi@'&?ﬂgmatic cell hybrids is a rapid procedure for assigning
a particular DNA to a particular chromosome. Using the present invention with the
same oligonucleotide primers, sublocalization can be achieved with panels of
portions from specific chromosomes or pools -of large genomic clones in an
25 analogous manner. Other mapping strategies that can similarly be used to map to
its chromosome include in situ hybridization, prescreening with labeled flow-sorted
chromosomes and preselection by hybridization to construct chromosome specific-

c¢DNA libraries.
Fluorescence in situ hybridization (“FISH”) of a cDNA clone to a
30 metaphase chromosomal spread can be used to provide a precise chromosomal
location in one step. This technique can be used with probes from the cDNA as
short as 50 or 60 bp. For a review of this technique, see Verma et al., HUMAN



WD 97/ 48807

PCT/ US96/ 10561 disorder. It wll be understood in the art that
the size of the subject and the i mgi ng systemused w ||

det erm ne t hewgysaggoyy of i magi ng noieties needed to PCT/USB6/1056L €

di agnostic inmages. In the case of a radioi sot noiety, for a human
subject, the quantity of radioactivity inject w || nornal | range from
about 5 to 5 GHROMOSOMES.A OF BASIG TECHNIQLIES, Rerssmiy Pesss.
anti body portion w 'Neﬁr\ed} (1988). pr eferentially accunul ate at the

| ocation of cells which contain” CK[err]-15 protein. I n _vivo tunor

imaging i s described in S. ©OgceBgequencs|hagbeen mapped to-a precise chromosomal location,

(Craptar 13 T Tuor tF B BSHibn SE el AL BipABfont bo FolihBlay

10 S, W Burcfi el gaietic Buaprdaf@hoduch difas arenfolnd) fo@hmmple,n‘in V. 1NRick,

CK[err]-15-protein s ecrflc anti bodies_for _use.in nv i.on can
be raised agai nst th&mﬂ? ANCE; eMﬁNara l!f"?é! tide
portion %ﬁmﬁ% Waamm&agnhﬁéﬂ%ﬂm&m eflesGal | i er
protein, such as an umn % ni mal: system (suchrk as rabbit

or mouse) or, if it meﬂmmmwmnmdso the sarge ‘chromiosamal Tegiomriarsythen

aci ds), wi t hout a C A il nlrerrtéﬁce E@E@ﬁ%"&?@“é’ rm
"anti body" (Ab) or {rmnocefionav ant| °5 lysis (col lb? an

i ncl ude intact ol ecul es asNest] it msnemxargbtxd;letpmnne ﬂlealnﬂ'e‘umhs icthe cDNA or

Speci 1108l 1y bi nal ngBFpme seabelot blSlre ea 154 ighgiSa GRARath, Fautpionis,

]E)Ol‘ti OES | ack ][he Fcomﬁfdddoﬁ some O ial@tof&ﬁé |8Mbﬂ mfdw?dhals but |moa in any eormadi dl y
romthe circulation, and m e ess_non-specific tissue
bi ndi ng of an int act'"ﬂWﬂ“B@d% m“tvétpnaﬂ'& g?\ﬂ\?lca“%ﬁ“g&“@fg’%%”‘

(1983)). Thus, t{hecurreht 4 l‘@&ﬁuﬁf ef Bﬁy%fcﬁlrﬁl m%and genetlc mappmg
The anti bodi es of the pr esent i nvention pr epar ed
variety of nethbis. nprAmséybnqjmwr@mmomremp}wa%W@n or

or o noe Tho &e%&e%ulwﬁg gt%{r on o %ﬂ&rs&} g& g{ar‘ﬁﬁr ng poFé‘caf'onglfl "

order to induce the sera c _
antibodies. In a prehssumexl negdhsstmappmgresolutlonanqmmmnaperdﬂkb) CK[err]-15
protein is prepared and purified as descri bed above to render it
substantially free of natural contam nants. Such a preparation is then

i ntroduced into an aninmal in order to produce polyclonal antisera of
greater 30 specific activity. I n the nost
preferred nmethod, the antibodies of the present invention are



nonocl onal antibodies (or CK[err]-15 protein binding portions thereof).
Such WD 97/ 48807

PCT/ US96/ 10561 nonocl onal anti bodi es can be prepared using
hybri doma tegh gy (Kohler et al, Nat.ure 256: 4&51-,&51,9,1@1
Kohler et al., Eur. J. Inmmunol. 6: 511 (1976) ;, ,Kohl er et

Eur. J. Inmunol. 6:292 (1976); Hanerling et alf'/‘> I n: - Monocl onal Anti bod| es
and T-Cel | Hybridonas, El mwﬁrhym-ﬂaqum) I n general such

5 procedures involve inmmnizing an aninmal (preferably a nouse) with a
CK[err]-15 protein antigen or, nore preferably, with a

CKlerr]-15 protein-expres cell . cel

recogni zed by their capamw “ﬁ'r‘kﬁmtﬁi[k@f’wm (I;?B-lgias

ﬁntl body. tSuch cel :cg,owg?/tou? *Wwylﬂwmg 'mlﬁr&’oie, empfelazulﬁatﬁcﬁlnﬂydl um
owever, it is preferable to culture cells 1n Earle i, e

medi um 10 5 suppstizeinnedulating activitizs of menogytesiiy thed ??ﬂ’g?\llz'&g?’édﬁat
about 56[err]C), araﬂ'y thymogyt SO R Wﬁtﬁﬂue!"'de&ﬁﬁ&?%ovbom[ﬂ%ﬂlth thé

nonessenti al am no ac 1, 000 penicillin, and

about 100 [err]g/mdesen;ﬁms;ftao‘fmvpepudﬂhswag%wmmw’ Ginen the thymocyte

el omn o0 o e gl 8 GRS, Y ubfron bl E g B

i nvention; however (Meakaordect&sed)lemefammkxenbmﬁpmsayadmvhaﬂeampml onma

cel | Ilne(SP[err]O ava|I ro A n T ture
Col | ection, Rd®vi l °’K1‘Pé ef?fgfl'b"ﬁs pfth‘ébg‘gﬁ °°“dam°“s¥€§iﬂgj$

hybri doma cel I's ar ede%&hmtabmlmdmhﬂ&@anamsis@fh%umbmxmtttewm also
cloned by limti ng di I ution as descri bed by Wands et al. (Gastroent er ol ogy
80: 225- g0 agprecated by vneof igndinaryoakill thet, since the:CKBd Stpretsingef thech a

sel ection are then
ant i bodi es capabl e o?’g'gw d?ﬁg%q% if%ﬁp%gﬁﬁe%&%ﬁ%%ﬁﬁoﬁsmﬂﬁmm
Al ternatively, addiprotndfronnthe ctlls which expressTKS-45, \Mhmdiﬁﬁgli protéie (narticularly - 15

oot 1 ant S etk SRS sl B o Rl ARl il Wiy
t hat anti bodi es ar eofaniidividual, the protdinywill exattmgmwu!amghctmnesadm of its tagget
poocT e L0 O hu il S s RS Lo 00
a decrease in the standard or normal level of CK__[}-IS actmty in an individual,
particularly disorders of the thymus, can be treated be administration of CKp-15
20  protein. Thus, the invention also provides a method of treatment of an individual
in need of an increased level of CKB-15 activity comprising administering to such
an individual a pharmaceutical composition comprising an amount of an isolated
CKB-15 polypéptide of -the invention, pa.rti_culaﬂg a mature form of the CKf-15
protein of the invention, effective to increase the CKP-15 activity level in such an
25 individual. | :

In addition, since the CKf-15 protein 'su'ppresses myeloid cell growth
when administered to an mdlv:dual the mventmn provides methods for
suppressing myeloid cell proleeratlon inan mdnv:dual "{__wluch involve administering

a myelosuppressive amount of CKB 15 either alon 6r together with one or more
30 chemokines selected from the group conswtmg_;_o__f Macrophage Inflammatory
Protein-1e (MIP-1c), Macrophage Inﬂammatoij{-:_lftqtein-m (MIP-2¢), Platelet
Factor 4 (PF4), Interleukin-8 (IL-8), Macrophage Chemotactic and Activating




ant obodi es are used to i muni ze an aninmal, preferably a nmouse. The

spl enocyt es of such an animal are then used to produce hybri dona
cells, and the-hybridoma cells are screened to identify clones
whi ch producewvapr4ssei body whose ability to 30 bind to teoSkmser] - 15
protei n-specific anti body can be bl ocked by t CK[err]-15

protein antigen. Such antibodi es conprise antif-i diotypic antibodies to the

CKlerr]-15 FaglorMCAF); pnddviacrephage Inflasmetery Bratein-RelatedFreteinc2 (MRPm ze

an animal to induce » : . . .
PCT/ US96/ 10561 2). The myem:%éﬁg %mposxtxons of the present invention thus pr%%de

Torna”og of furtheﬂn)elopd mtethh 'Fﬁﬁﬂ'q:umdb ; Fiarebmﬁ:l:[ infdoujunetion bﬁiﬂlithaapiegthathav?an )

t wi e appreci at t hate Fab_and , E(Gab') [ e and ot her, portJjons of. the

anti bodi es of the pfgggﬁ? mem’i%elwgy% ' u?i‘i? 50@an’°t BYEIRBPRISBHYS s

g: Z;{/g;:d herel g Sm*:ipﬁﬁﬁ?;w?es such :gﬁbﬂ ain to'. cbngmuﬁalv: b klrs‘tiiteons)
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application of reconbinant DNA techggl ogy or througr‘{esynr: sFlestui C ” Wt

chﬁm' st(rjyl. I f ara[bmos:]deand'hydromp.e in vivo imaging is used to detect

enhance evels of CKlerr . Dr ' ' [Sa¢ S, It

The myclosdfbressivephhiadeutidh! buipaRaSls of fhe BALEA

may be preferable to use "huna nonoc
ant i bodi es. Sudf@ antisveotior sare aalsob esgfisl onu thed treatinent  gf rladkemiac ovidelr gaises a

derived from hybridoma cells.produci ng the ngcl ohal " ant.i bodi £s descri bed
above. Methods for MMWWE’H%H%B%&W@% Prr?vﬁﬁsemﬁt?' ¥ See,
for I evifemtreafiig! lefikeinia, SWhieh dsvoRSadhdhisteding) €5 h; letlentid patient a

Bi oTechni ques 4: 214 15 , (1986); Calﬁi |1y et al., US Patent No.
4,816, 567; Tani guchimyelosyppressivpamount 9f CKP-15 either alone oytogethsr with ong, pr moep
173494; Neuberger e . 1 ' s of o Rp-

8702671; Boul i anne tg%'ag . %ﬁ?ﬁéﬁghegg% 19@4‘)"???%euge} ger e%a’aPIF.“’, IL_I\%t ure
314: 268 (1985)15  MCAF, and MRP-2. Further suitable |abels for the
CK[err]-15 protei n-specifiﬁ

are provi ded bel ow. Exanpl ega‘gl*ﬁpgegg +§@Yg3igtﬁ§i§%rgliﬁ‘e§gg?”sisW%gmmeon

cell proliferation of myeloid cells and/or increasing the percentage of myeloid cells
in the slow-cycling phase. As above, by “individual” is intended mammalian
individuals, preferably humans. Preincubatio'r; of the myelosuppressive

20  compositions of the present invention with acetonitrite (ACN) significantly
enhances the specific activity of these chemokines for suppression of myeloid
progenitor cells. Thus, preferably, prior to administration, the myelosuppresive
compositions of the present invention are pretreated with ACN as described in
Broxmeyer H. E., ef al, Ann-Hematol. 71(5):235-46(1995) and PCT Publication

25 WO 94/13321, the entire disclosures of which are hereby incorporated herein by
reference. '

The myelosuppressive compositions of the present invention may be
used in combination with a variety of chernothmpmﬁc agents including alkylating
agents such as nitrogen mustards, ethylen‘in_'_ii_ﬁjes, methylmelamines, alkyl

30 sulfonates, nitrosuoureas, and triazenes; antimetaboli__t’gs such as folic acid analogs,
pyrimidine analogs, in particular fluorouracil and cytosine arabinoside, and purine
analogs; natural products such as vinca alkaloids, epipodophyllotoxins, antibiotics,



mal at e dehydr ogenase, staphyl ococcal nucl ease, delta-5-steroid isonerase,

yeast - al cohol dehydrogenase, al pha-glycerol phosphate

dehydr ogenase, triose phosphate i somer ase, peroxi dase, alkaline
phosphat asey, Gﬁﬁﬂﬁ@gglnase gl ucose oxi dase, beta- CT/US96/10561

gal act osi dase, ribonucl ease, urease, catal as gl ucose- 6- phosphat e

dehydr ogenase, gl ucoanyl ase, and ac | chol i ne esterase.
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em ssi olnver 51 2 energy for rngI ngezg ﬂﬁ’ﬁs et Eurp(l‘?mé

Med. 10: 296-301 (1wmmmwmmmm¢hemoﬁwwcakmwm
28: 281- 287 (1987))sepﬁgfelféimi>3breo? gﬁ?ag&éwadnums[n%@m??/ 48807
an

PCT/ US96/ 10561 0 rmnoc 'es W
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non-tunorous tiss at Jiver, and_therefore hances
specificity of tuﬁ’g?d |l§&ﬁiwm}ﬁé(%¥§%éﬁ PRIESSIYE & ‘1%&8 alpemel 870

(1987)). 10  compositions of the ﬁ?é?dﬁpluﬁénﬁﬁn SThis2 i & ﬁl&ﬁerraﬂﬂda
| sotopi c | abel s |nclude[err]Gd 5 [err]Dry, [err]Tr
and [err] Fe. vention provides me od rtpht@gns)mlmmsewm which devolves | abel s

| Sot h cyanate | 58’"1"“‘% g an ffcive amoupe o6 'y SRS o] Socted from

a phycocyani n | abethe grenmeonsisting-of M h and:GRO-g ke A matrena) preevioudly | | and

a fluo 5%%@

sui tabl e -toxin | abefs i ncpﬁdkeﬂgﬁmrﬁﬂevreiaﬁéggﬁﬁﬁls ?1$hcexl’a|;]loneor kﬁtﬁo%
chol era toxi niS or more of MIP-1a, MIP-2¢, PEK:IIHSL amhMRH-mm nescent | abel s
i nclude a | um nal | abel,

ol um, na an aro
acridi ni um ester | abel, a‘ﬁ“ﬁ MM“’P‘&%‘? apprrciate that &eecﬁve n%['bfh sal t
| abel , an oxal ate expers i»ahﬁbudeafbweahﬁgmﬂmuamumaeémaim@e@ed Rbélof and

15 an aequori n l 3 15 activity (including amounts of CKB-15 polypeptides effective for
myelosuppression with or without myelosuppressive agents or myelosuppressive

20 inhibitors) can be determined empirically for each condition where administration
of CKf-15 is indicated. The polypeptide having CKB-15 activity my be
administered in pharmaceutical compositions in combination with one or more
pharmaceutically acceptable excipients. It will be understood that, when
administered to a human patient, the total daily usage of the pharmaceutical

25 compositions of the present invention will be decided by the attending physician
within the scope of sound medical judgment. The specific therapeutically effective

dose level for any particular patient will depend upon a variety of factors including

‘the type and degree of the response to be achieved; the specific composition an

other agent, if any, employed; the age, body weight, general health, sex and diet

30 of the patient; the time of administration, route of administration, and rate of
excretion of the composition; the duration of the treatment; drugs (such as a
chemotherapeutic agent) used in combination or coincidental with the specific



Exanpl es of nucl ear nmagnetic resonance contrasting agents include
heavy netal nuclei such as Gd, M, and Fe. Typi cal
t echni ques for binding the above-described | abels to anti bodies

are provi ded-hyoknseedy et al. (din. Chim Acta 70:1-31 (19¢@nusedivds:

Schurs et 20 al. (din. Chim Acta 81:1- (1977)). Coupling
techni ques nentioned in the | atter e thecgl ut ar al dehyde
met hod, the peri odat eompesitien; andiiikefhotons syelliknewn in the medical artget hod, t he

m nal em dobenzyl - N-hydr oxy- §i¢ t hod.: . L& .
met hods are i ncor porat ed by refer ncsg&ﬁgﬁfﬁesma@g' e byPdrai fabilstration of

Chr onosone Assays a polypeptide having CKB—IS actmtiluedosugds@nahmdd' of dtoar®0®® 1 t he

present invention are val

enti i cat i on. The duef ity Bt 7.5 mpuiday. qure el o me/ke/dsy,
hybri di ze with aspar tadmbiistéred 6fcdiordn divided dosed 2 16 4ltimks ped Fay) OR adrBifkiafon
Moreover, there is a current need for identjfying.particular sites aon the

chromosome. Few chr orR3&a#erali for example by i wi driprdafision, dosagenen theqdes of framy o

WO 97/ 48807 001105 0.05 to 1.0 d
PCT/ US96/ 10561 mg/kg/day, preferably 0.05 to 1. mg/kg/ ayandmoreprefe?glyo lto

(repeat pol ynor phi snd)0 mgd:gddaymbd: 9sedv5uitdjlﬂdaﬂ?dosam&rpglentsrmbnlthe

| ocati on. Th t o_chr opas accordl n
present invention is %%W&"Q%t P%%S Tﬂ’e%“g "tglt%a 'éﬁgpﬁ@ﬁbﬂaose

1
sequences with genes tasmg@tde,Cbr\mhliborderofﬁ-omoﬁltﬁmﬁng pref&rablyzstolzs
In certain preferred enpodi nts | mls r}%ar t he cDNA herein

di scl osed is used to™8bh 2}to0MELN-r |- 15 protein gene. This

IC?Br ngi es, which accomplis h%sdﬁ:b&ﬂyilsﬁ(ﬁé Wz‘pﬁ’ a"ﬂh&rxt'ﬁﬁ&m 'E%Mbwnd
a predetermined concentration of an CKB-15 activity in the blood, as determined
by an RIA technique, for instance. Thusf.pa'tiet_it- dosaging may be adjusted to

15 achieve regular on-going trough blood levéls,.=a§:--measured by RIA, on the order
of from 50 to 1000 ng/ml, preferably 150 to 500 rig/ml.

Pharmaceutical compositions of the invention may be administered
orally, rectally, parenterally, intracistemally, intravaginally, intraperitoneally,
topically (as by powders, ointments, drops or transdermal patch), bucally, or as an

20 oral or nasal spray. By "pharmaceutically acce.pt‘aﬁle carrier" is meant a non-toxic
solid, semisolid or liquid filler, diluent, mpsulaﬁng material or formulation
auxiliary of any type. The term parenteral" as used herein refers to modes of
administration which include intravenous, intramuscular, intraperitoneal,
intrasternal, subcutaneous and mtraartlcular injection and infusion.

25 Pharmaceutical compositions of 5thq present invention for parenteral
injection can comprise pharmaceutically acceptab ¢ Mle aqueous or nonaqueous
solutions, dispersions, suspensions or em :;as well as sterile powders for
reconstitution into sterile injectable sqlix’ﬁf

‘dispersions just prior to use.
Examples of suitable aqueous and nonaq, eou camers, diluents, solvents or
30 vehicles include water, ethanol, polyols: (such as glycerol, propylene glycol,
polyethylene glycol, and the like), carboxymgthgl_ceuulose and suitable mixtures
thereof, vegetable oils (such as olive oi:l),ﬁg-f_:a':x_'id': mjectable organic esters such as




generally are available commercially. The genom c DNA then is used for in

situ chronmosome mapping using well known techniques for this

pur pose. Typically, 10 i n accordance with routine procedures for
chronosone 1yigiyjaghe; SOME trial and error may be

i dentify a genom c probe that gives a good in situ nﬁéﬁﬁ%’?h#gatlon
si gnal . I n sone cases, ir{’é(dditlon sequences can be
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bp) fromthe cDNA sis of t tehB yntransl at ed regi on
ofthe gene is used é@ﬂ"ﬁ'&t"y ¢ fpaintenance of the r partigle size inthe

nore than one exon daaeéfmspe&iuas;\ W&eds@ﬁﬁaﬁﬁ%thcat' ng the
anplification process. These priners are then used for PCR screening of

somati c cel | hyhegampesitions f thg present inventon mayalse contaisradjuyants .
Only th hybsi d t to th
o e i L1y el d et as progervai! @i dol /S g ghits B0 URBARNE iy 2 "

mappi ng o:‘ somat i ¢ Ryevdntion lof theaction dmoctqnmmaﬂyrbeeﬁmedagshghbhﬁon of
apartlcu ar DNA t t he presen. i nvention
with the q's ane o *%MP@&'WE‘B PFﬂ‘éﬁ»Ui ‘%ﬂm’nﬁc&‘gﬁ'& grpbutanoly, o
ach: eve](ctl }M'th panelphenﬂsclarbxcwd,andﬂlﬂﬁké.Ilﬂmﬁyﬂmld&ﬁﬁﬁieftoﬁ\cﬁhémq h'i@&nPr ,
pool s of |arge genomc cl ones i gous . manner er  mappi ng
strategies that carfiglfAF Sugars, s B&“ﬁ‘s@’&’ ﬂ%ﬂ)aheg’ke Prolonged PQSQTR?RFMBQ)WE
include in sing hyhijestaBle phéittacediiesd RrRemay Sk bibigh tk@&ﬁk}fﬁwo

chronosones and preselectlon by hybrldlzatlon t0 construct c ronDs i
speci fic- which\gelay absarptianssuch as aluminum monostearate antFthmes cence in

situ hybridization ("FI SHy %HW : o hase
chronmosomal spread can be %Jsg'%e oVl gqutf)oﬁoe% 0% dccutical

| ocation in one st @pmpfmmm,tcdmhbeodawtmmmmotmemmmm cDNA
as short 0. b Fo revi ew of chnl

Verma et al .. HUNA@?%%%I! may be mx:omplxsnedS by ¢ use of & liqui de
PCT/ US96/ 105615  suspension oﬁrmm(awﬁorpﬁoﬁmwm Gith%& watétdollbili Efhe

Pergamon Press, rate of absorption of the drug then depends upon its.rate of dissolution which, in

turn, may depend upon crystal size and crystalline form. Alternatively, delayed

absorption of a parenterally administered drug form is accomplished by dissolving

or suspending the drug in an oil vehicle. | |

20 Injectable depot forms are made by forming microencapsuled matrices
of the drug in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of drug to polymer and_';the nature of the particular
polymer employed, the rate of drug release can be controlled Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot

25 injectable formulations are also prepared by entrappmg the drug in liposomes or
microemulsions which are compatible with body tissues.

The injectable formulations can be sterili:qjéﬂ, for example, by filtration
through a bacterial-retaining filter, or by incorpofoﬁng sterilizing agents in the
form of sterile solid compositions which can be dissolved or dispersed in sterile

30 water or other sterile injectable medium just prior to.use.

Solid dosage forms for oral adnumstratlon include capsules, tablets,

pills, powders, and granules. In such solid dosage fo_nns, the active compounds



New York (1988). - _ Once a sequence has been nmapped to a
preci se chronosonal |ocation, t he physical position of the
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and genetic mappi ng as agas-ggar, calqiym Gaonate, RQ‘%‘DRNQPFRS&@&W%W@@B“&B a
chronosonal region a | ' b ReARE AetesGae] &b of
bet ween 50 and 500 p%ﬁ%ﬁ%ﬁ%ﬁ’%&%‘fb gga&eeagglpu%%{ s'.'.-f"'E ssurre_g)-l
megabase mappi ng r esabsotption aecelerators sycines quater@0y kimmonium compounds, gY weBBg 7

PCT/ US96/ 10561 Treat,nent, of T - Rel

Di sorders mm““%ﬁ%@%@@%?ﬂ%@%@ Qroents
cKtokihnes, C'_ISLGIG%'lﬁncHWBﬂCK[ mdleent_oniteclay,_andPhﬁbﬂtaﬁtﬂstbhagmedeiat_ﬁmi‘aye,_ in

t he t hynus. erefore, Jerr]- \ articular . active in
nodul a%/i ng activiti ewwﬁmk%?m?gwmwwy’ qod Juigturss
early thynocytes, suglrég, tlh&h@&&&&&&ﬁleﬁ,mahwpmmwdbﬁgequ imay also t he
description of a "polypeptide having [err]-15 activity." Gven the

t hynocyte comprise byffering agentiul at ed by CKlerr]-15, it is readily

PRSI 5,7 AL o Sy o e gy b AR i)
15 . soft and hard filled gelatin capsules using such excipients as lactose or milk sugar
as well as high molecular weight polyethylene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells such as enteric coatings and other
coatings well known in the pharmaceutical formulating art. They may optionally

20 contain opacifying agents and can also be of a composition that they release the
active ingredient(s) only, or preferentially, in a certam part of the intestinal tract,
optionally, in a delayed manner. Examples of embedding compositions which can
be used include polymeric substances and waxes.

The active compounds can also be m micro-encapsulated form, if

25  appropriate, with one or more of the abov&men éned excipients.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrupsand elixirs. In addition to the

2y ntain inert diluents commonly

active compounds, the liquid dosage forms may cc
used in the art such as, for example, wateror other solvents, solubilizing agents
30 and emulsifiers such as :etliyl alcohol, 1soptopy ;_icohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl.henzoate,_:_p_r,_jc_ipyl_gt'_:e glycol, 1,3-butylene glycol,
dimethyl formamide, oils (in 'particular, coitSr:lseeQ:}groundnut, com, germ, olive,
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thymus-rel ated disorders. It will also be appreciated by one
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CK[err]-15 20 protSaspnnsiiﬂmsn dddition noethiei muvalcamppﬁm,l tag contalxi hod

of treatnent of an indivi dual ne f an.increased IeveI of
CK[ err]-15 acti vit y 't Sﬂ%'stﬁﬂmadfﬁ’mfgrteﬁaﬂ‘Bg e@'ﬂ’@ﬂ“@ stearyl ‘S

i ndi vi dual a phar m@ummmmmusamtwmmmc@ammmoﬁ aﬁﬂnﬂu&P' at ed
CKlerr]-15 polypept| S ft e |nvent|on particular|y a mature form of the

CK[err]-15 bentagte, agar-saay, apd tragacanth.rand migtures thereobr ease t he
CK[err]-15 act ty level
[err]- 1pvity |evel Tng S46d pdiypeptide can also bé‘%?ﬁinﬁﬁfi‘éd g\ ceﬁ form m, of

In addition, since the CKlerr]-15 prote| n suppresses nyel ol
when adni ni stered tiposamesndisiiskapwn tinghe atte liposomep race, genseallyraderivett fibor

unpr e9si 9. 1Vel 0f bbbl b B ibdnls™ b ot il e o GRS

adm ni stering Fece] Ve anount [0 581t her
al one or together dﬁmﬁlaohgdmdﬁwnécrystalstmaredt:;iesnd)klmumkmeﬂada fAnym t he

I st f [.nfd .
M PEalert]), Nacr ASAGHS TS nsets AoeplaBleip motehotzabi fpig chrabfé offoriing, o o
Zacf[ or 4 (PFARS | niiposomies can i sed. - Phie prédent copipogitionsGin iposbme form caf Gontain,
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VA
PCT/ US96/ 10561 Yt addfd “‘%ga"g?m@m}b}m gtabilizacs, PERSETNafives, eReipignisand the

Protein-Rel at ed Pr gikgi "Fhé driffted lipids are the ph%ﬁpho];piﬂs HNPIHe PHODhAR Midlates
conposi tions of the present invention

nyel oprotective ef MW“AMW’M#HY““F*%%N form lipesamenare kpownint hat
have an WV, e Aof BMpRIPRYMOES., Slilods in'CeIEBibR) SFMIREXTV

nyel osuppr essi ve
20 Academic Press, New York, N.Y. (1976), p. 33 ef seq.
Having generally described the invention, the same will be more readily
understood by reference to the following examples, which are provided by way of

illustration and are not intended as limiting.

25
EXAMPLES
Example 1:  Expression and Purification of CKB-15 in E. coli
30 The DNA sequence encoding the mature CKB-15 protein in the

deposited cDNA clone was amplified using PCR oligonucleotide primers specific
to the amino terminal sequences of the CKf-15 protein and to vector sequences



5 conpositions of the present invention place nyeloid cells in a

sl owcycling state t hereby providing protection agai nst cel
damage caused by, for exanple, radiation t her apy or chenot her apy
usi ng cel | - cywbe7/as807 ve drugs, such as cytosine arxiTwssiese and
hydr oxur ea. The nyelosupp22§ i ve pharmaceuti cal
conpositions of the present I nvention e al so useful in the

treatment of |eukeni ¥ towthe WCM@M nucleotides contgining pastsiction sites ity Sacilijate oi d

cell state. Thus, Sﬂ"ﬁw § for
treating | eukem a, V\ﬁll CIt I nvtgpt\i/)égté etgin:ié ie)rs? eﬂ%g;%ﬁ%ﬁ@égm a patient a
myel osuppr essi ve amount of me[iélollgomﬁleeﬁddmnﬂtllmddlmqnmgeﬂmcm or

W Pooferr], pra. 1L GrCCAGACE AR BORTGICE, BER D RO ldalhgthe indecipgd '

'suppressi ng nyal oi dsaliaestrigtionsité, svhivhi encodes 38 nmwude@bmmassrpgamh@odmg

cell proliferation of nyelqid, cell and/ of creasj.ng th r cent age of
rryel oid cells sequenc in Kigues ), EQJP NQQ "ﬂé‘"ﬂ’&;&@ﬁ

"individual" is int gde. MRl i an i ndi VI dual s, pr ef er abl y
humans. Prei ncubation of the nyel osuppr essi ve conpositifgys of the

present invention with acet®Bwei¥ PWM@@MHWﬂG@GMAGAGGA CRAhces
the specific aCt'V'tXAﬂf bfﬁqf '
progenitor cells. Thus, pyelr er égl y, prior ﬂlggirjfnﬁﬁl :‘siir'ahﬁé]on, “'E%gi“%%ﬂ
nyel osuppr esi va0 restnctnomcntpd‘eldweﬂnhy@‘l inkcleotidess eorhplementary i tonther last 21
pretreated with ACNasd cr,i be r oxpe al .

e Hot ol - 15y aeleaiies sompslael Besthe 5P Lprpish cooig sequeinn 8 Higptssh 1
the entire disclosures of W%&Q&&Weédﬁ@&ﬁ&ﬂ@ieﬁﬁoﬁﬁfﬁhﬁn@mesmthe

r ef er ence. % Iosg&presm ve .conpositions of the

present invention mﬂﬁ%ﬂ express:on dBREP wvhich, Were rpsed $ofy bastenial;

i trogen mistar ds. e by m“ﬁ‘e"s% (Rlaiff Inc. 5259 Bipn ARGRAL Guubbicea,
sul fonat es, ni tiSos ucﬁlﬁéb)s [PBAQI]PQBPa . ampicillicantibiotic tre%stm K'é@P’f’b and;
oo 005 et accomi Y i b G5 LPIRY bdl gieLy 1
as vinca al kal oi ds, tilqmqmdbm&yg bite (URBR'Y, a 6:His fagahd restriction enzymﬂite@?/ 48807
PCT/ US96/ 10561 The amplified CKP-15 protein DNA and the vector pQE both were
digested with Sall and Xbal and the digested DNAs were then ligated together.
20 Insertion of the CKp-15 protein DNA into the restncted pQE9 vector placed the
CKp-15 protein coding region downstream of and opembly linked to the vector's
IPTG-inducible promoter and in-frame with an initiating AUG appropriately
positioned for translation of CKf-15 protein.
The ligation mixture was transformed into competent E. coli cells using
25 standard procedures. Such proeedures are descnbed in Sambrook et al,
MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed.; Cold Spring
Harbor Laboratory Press, Cold Spring Harborﬁf N Y. (1989). E. coli strain
M15/repd, containing multiple copies of the plasnud pREP4, which expresses lac
repressor and confers kanamycin resistance (“Kanf.'f),-, was used in carrying out the
30 illustrative example described here. This strain, whicli is only one of many that are
suitable for expressing CKp-15 protem, is avaxlable commercially from Qiagen.
Transformants were identified by theu' abxhty to grow on LB plates in



enzynmes and bi ol ogi cal response nodifiers; and m scel | aneous products such
as pl ati num coor di nati on conpl exes, anthracenedi one,
substituted urea such as hydr oxyur es, nethyl hydrazine
derivati ves,wabtlaggy €nocorticoi d suppressant.

W upI .
Chenot herapeut1 ¢ agents can be adm ni stered at known concet AP YIpss! 5
according to known techniques. The nyelosupp?@%sive conpositions of the

pLesen':1 _ the pmnnoeomfd ampicillin mgmyainstm_ idVBDXA \easl isolated ﬁ-ﬁm
chenot her apeuti c agen or, adm pj.stere  ‘separately, either
before or after chgﬁé’ﬁé?ﬁ thy afthe ¢lpasd DNA was confirmed by restriction
Certai n chenoki nes anglygif) as MP-1[err], MP-2[err]. and GRO-[err], inhibit
(at | east partially block) the nyel oid suppressive affects of

t he nyel osuppr esi ve 1 €lones eantaining;the desiced ghnstrirets pese grown ovemnight (N hus,
[ f h dis : . ' | ' h f
7t e i . oty A S TR

i nhi bi ting nyel osuppression,
ef fective amount ofkapamein @S ygfmikssi ve i nhibitor selected from

t he group consi sting of - r pP-2[eLr nd GRO-[err] to,a.m I

previ ousl y eyg‘ggcgéﬁt%rﬁg@‘fﬁfél[t% a‘@?i%"&é@ﬁf' %R[qéﬁ*‘?“gga

ei ther al one or togpproximatel ytlhloomel:zso.'mﬁodlsaﬂ!grmmﬁhﬂmﬂﬂ&ﬁﬁgralsoonm
and MRP-2 ' e of

MP-2[err], PF4, J* F, . . . i
ordinary skill will Mﬁt‘éﬂ‘m&t 0.81 31d. 0.6y e Isoprrpyt-B-Rythiegalactopyranoside
CKlerr]-15 pohupepx*mag'j R'thdn’ dd8d 0% Hidl Lontindlafbifbe | AMRSRNRE @ggt. cased

| evel of [err]-15 activity (including anmounts o rr]-15
pol ypept i des ef f eciioprlag sepressor sensitive promgtessoby inpativatingshe Jact tepressori Celtsut

| : : i b
nyel osuppr essi ve ag@ﬁﬁ?ﬁu%a@gﬁgmﬁ to 4 Hodrs. CellsHdrCird Rirvdsel) P

determ ned enpiric Itron ere adm nrstrati on

of CKlerr]-15 is i ceittifugasivn ani dismpted plypstandardimethods. Bichsion]bodies dre purifiedy ny

be admgni I 0 .phar maceut i cal  conposi ti ons i n.conpination
with one -or nore "elont v Sﬂmp%ﬂa&%é‘é’ﬂgi'8'étmey°°§5g§8t‘§ﬂ?"éq“8§(cﬂnﬂi en s ¢

wi || be under 8§ ood solobilized\rem the inclusion bodies dfor8Mtwe£d The SM uresolititni ent
the total daily usage.af the r pgaceuyt.i cal 25 - conpositions of the
present invention \ﬁg}"?’“‘ﬂ%mﬁ _ _B?W%Pﬁfepé’ﬁﬂiarﬂ)’mﬂpwmxmm?m
within the scope obufferddalRqrrEs"), oVifig thieREd, lekchahgifig e Dbt Cald! Y
effective dose level for any particular patient- wll depend
upon a variety of fefelding thejprotein,Theprotein’is purified by a futher/step offchrateatography t he
response to be achifV&hove GRoREC! Then f e d1fRPed® : r
agent, if any, enployed; the age, 'E'(')eg’y wel g f,ﬂlgenéme ﬁ%‘gftﬂp{,eregé’g&gﬁd di et
30 of the Pt i eprepasation isistasedin 2XRBSatatconcentrationaf S q/ml. adni ni stration,

and rate of emmsi Lid.O0s [ O f, the
treatment; drugs (such as a O?QR%EPME% no %é‘ﬁdéﬁ%ﬁ?"f’@?ggﬁﬁ'&ﬁ@g li n
conbi nati on or coi eleétobphoresis seveals thahthe prrparationcontains about 95% monomer CKB-15

protein having the expected molecular weight of a_ppi_'oximately 16.7 kDa.

25 e
Example 2: Cloning and Expression of CK-13 protein in a Baculovirus
Expression System -

The cDNA sequence encoding the full length CKf-15 protein in the

30  deposited clone is amplified using PCR oligonucledﬁa;s primers corresponding to
the 5' and 3' sequences of the gene: :

The 5' primer has the sequence 5' GCC ICT AGA GCC ATC ATG



WD 97/ 48807

PCT/ US96/ 10561 conposition; and like factors well known in the
medi cal arts. For exanple, satisfactory results are
obt ai ned by - §¥gby4ggH Ni stration of a pol ypept i dechrsdérése

CK[err]-15 activity in dosages on the order of,from0.05 to 10
ng/ kg/ day, preferably 0.1 to 7.5 ny/kg/day, mS{re preferably 0.1 to 2
ng/ kg/ day, 5 AAGAETG T66 CTC TG GEC 3'([SEQIDINQ:S] dordaining thetunderlinéde s

per day. On adm nis Lon. . . renteral,l v, f exanpl e PRYA
drip or infusion, dﬁ@%ﬂqwﬁpf@féﬁ?%ﬁb#sof%em : o{‘@k&-ls

mg/ kg/ ;:Iz;y} dpr ef er aglpmtﬂngﬁ-'iglm 1. Elsei&éingf dﬁ%xpﬁassiomva;cmtmm&i bel&iw,lthis’

1.0 ng/ kg/ day can be ys Sui ai ly dosages, for patients_are thus on
the - ordéf#&? the ewpit!la fwsebewdﬁsgﬁﬁﬁﬂ? ‘é‘f‘é?&l’y effigient siggal .y
p.-0., nore preferablpgptRie. An bfficient iignaiQQmaﬁbeoﬁtrQ{shﬁéh i@y cdlls, ds" OM
0.5to 250 ng i.v., preferably 2.5 125 - and nore

. (0] o . V.
preferably 2.5 to 5(dewgb¢d by I&:zak, M., J. Mol. Biol. 196: 9474m%8%ismrqpﬁﬂglme

arranged in a pati eﬁl%:aﬁ? hf gyg - a

predet erm ned concentra ?‘g*ﬁ'%#“g?ﬁ%%{"ﬁfgﬁ ac%'l vity in the blood, as
det er mi ned by The R phintee hisswhe sequedcers’ GO BOT AGA BGA GOC CAG
dosagi ng may be adj ysgt , i egul ar. pn- goi ng t.rou bl ood
| evel s, as neasur edwg‘l‘é@ %‘F\Ct(fjﬂ'écosr c@&a B N ”ngﬁﬁrﬂ"gﬂ}’?% 0
ng/m, preferabdy 1edtrictionsits folldwdd by nucleotides complementary to the If3h21 ARfdHYésC 2l

conpositions of the i nv%rﬁd on nmpy be adm nistered - orally,
rectal |y, parenter aPfthe GKi-13eoditgseauange sat qutinFigyreshl |y, intraperitoneal |y,

t opi cal | by powders, i , ; Iy,
opically (as by powders ?]ﬁ@?\gﬁiﬁeﬁr%{#ﬂmﬂsﬁéﬂhﬁéﬁ%ﬁmr?ﬁ&%@elug gy

or as an 20 oral or A\l spr. By armaceutica ccegta l'e
carrier" is nmeant acemmercislly @available kit ("Geneclesh,” BIOs 804 Insi,iler Inlla] Cani dFhe

filler, diluent, enﬁ‘gﬁﬁ% ' 'F{QEFHII?*EI [ 8%“‘“‘ g“a ° .

auxi liary -of any type: g%‘el?' paren ea?ﬁn{ S use 8ﬂ’e"raellﬁh"F"é.?se“r%ﬂ‘tT(l)nsrmdes
of 15dm fragmentts designated berein®2ude i ntravenous, intranuscul ar,

I ntraperitoneal, i ntrasternal , subcut anequs. jntraactijcul ar

i nj ection and infusion. The yector p‘kf'd}a‘s "se&l?‘bﬁ’éﬂrﬁé%%p@gﬁ B%*Fb'bg} ons
of the present i nveBidulNirksdipie@ion syRém) using standard metholds)ja déscibed R Summeir | Se
pharmaceutically acceglt abl e _steril e aﬁueous or. nonagueous

sol utions, dispersi&h g%m&% FORBAGL ; U§s"§?§9¥§é“ﬁ9vxders

for I eCISECTWRIANCULTOURE PROCEDURESS rekis A griehittiral

ental
di spersions just prior to use. E>.<arrpfes_'i-'j‘of sui t abl e” aqueous and
nonaqueous car 2@ er s Stagion Rulletin Noo 1 §55(1987r This expgession yeatorcioptains the sithag

vater, ethanol, polyghRedrfi!iitbmbtir gi‘ifn‘éﬁu%gmﬂaoc%ﬁ%féb fhefé polyhedrosis virus
(AcMNPV) followed by convenient restriction’ si_t_es. The signal peptide of
AcMNPV gp67, including the N-terminal methlomnc, is located just upstream of
a BamHl site. The polyadenylation site of the simian virus 40 (“SV40") is used for
25 efficient polyadenylation. For an easy se!eciioh ofrecombmant virus the beta-
galactosidase gene from E. coli is inserted mthe same orientation as the
polyhedrin promoter and is followed by the polyadenylat:on signal of the
polyhedrin gene. The polyhedrin sequences are:flanked at both sides by viral
sequences for cell-mediated homologous recomibination with wild-type viral DNA

30 to generate viable virus that express the cloned:p @ucleotide.
Many other baculovirus vectors could be . 1in place of pA2-GP, such
as pAc373, pVL941 and pAcIMI provide:'ﬂ: as ‘those of skill readily will




pol yet hyl ene glycol, and the |ike), carboxynethyl ceuul ose and suitable

m Xt ures t hereof, vegetable oils (such as olive oil), and
i nj ectabl e organic esters such as WO 97/ 48807
PCT/ US96/ 10384 o7 ethyl oleate. Proper fluidity

i nt ai erosel -
mai nt ai ned, tor exanple, by the use of coat |£g materralrs such
as lecithin, by the mai nt_enance of the requir®® particle size in the

case of -dispersi onsppnmltebyﬂxhha:onsmcﬁén sprotidest appx@pnateiy located agnals for

The conpositions of the sent .iny on ont ai, n ad 5
such as preservati ﬁ"?ﬂif r‘l't‘gcl"@ﬁﬂ’r@%f’j}‘*‘ rﬂ'é"'ﬁa‘ﬂ fﬂgr%i ng

agents. sighdd g@@@h@%@%@&&éd&ﬁw% LackoW & allPWirdlogy
ensured by the i ncI usi on of various antibacterial and antl fungal
agents, for exanpl d70:3Hr3;amongptheisobut anol | phenol sorbic acid,

and the like. &t may al so ﬁﬁﬁid équ,ilﬂE %%%1@9%9%’1,&

such as sugars, sodium chIT(i)]?P an?k&ﬁ onge bsorg{’&on osf t he
10 i nj ectabl e pﬂaphmpmmhwdlushurodfnupm ﬂl.plyitﬁse,amgrdnm procedurésusi on
and gel at i . ko i o 6t 2 EPGA BB bl Fom % 18 488050 BHORORS ¢ e
effect of the phar Waﬂﬁivaﬂableht(“GenedﬁﬁﬂBmllblBi&;,tholla?Cﬂ?SW%&oﬂ0

sl ow t he absorption o% t he, drug from subcut aneous

i ntramuscul ar inj eN P?‘Pﬁ‘ﬂ“s“‘%"% ‘v%'ccorrpl i shed by the use of aliquid

15 suspenshgn of crystg],b,,aﬁpg lai’&ug ﬁg.%d
solubility. The rate of absorptlon of ? rug th degengs upon
its rate of dissol mithckt NAdigass. E. coli HB101 cellsiara transfopmediwith lightiop o andy st al

size and crystalli gﬁ‘;f&m‘!ﬁ 32 Kely of
a parenterally ad Irstere Tgkﬁng%lgﬁﬁccorrpﬁ% %53"%’;’/’“(‘1’%“?‘? ?’5‘8“

or suspending the tnmgn CKpets gmé by/dabmthNAfr&ﬁmdmdual colonies using bahdride
depot fornms are nm ces of the

e by far m n croe sul
drug in biodegrada ‘éﬂ Qfggﬁj@P gie%{l}leaﬂua@eoﬂhe

Dependi ng upomst he cloakd ﬁagﬁudruemiﬁﬁnmﬁyynm ? This\plmilf isdesignated
parti cul ar wb' esrrpl oyed, the rate of drug rel ease can be
control | ed. Exanpl bereisP bi odegr adabl e pol yners incl ude

pol y(orthoesters) and pol 3(anéptdé pranilil pBRERE-15 is éitransfdctbd 8GHALO Gig of a
formilations are & merctaly avaiabl RpT TR (BaculoGolin baculovinus
DNAY, Pharmingen, San Diego, CA.), using the lipofection method described by
20 Felgner et al, Proc. Natl. Acad. Sci. USA 84: 7413-7417 (1987). 1pg of
BaculoGold™ virus DNA and 5 pg of the plasmid pBacCKp-15 are mixed in a
sterile well of a microtiter plate containing 50 ul of serum-free Grace's medium
(Life Technologies Inc., Gaithersburg, MD). Afterwards 10 ul Lipofectin plus 90
nl Grace's medium are added, mixed and incubated for 15 minutes at room
25 temperature. Then the transfection mixture is added drop-wise to Sf9 insect cells
(ATCC CRL 1711) seeded in a 35 mm tissue culture plate with 1 ml Grace's
medium without serum. The plate is rocked back and forth to mix the newly added
solution. The plate is then incubated for 5 hours at 27°C. After 5 hours the
transfection solution is removed from the plate and 1 ml of Grace's insect medium
30 supplemented with 10% fetal calf serum is added. The plate is put back into an
incubator and cultivation is continued at 27°C for four days.

After four days the supernatant is collected and a plaque assay is



m cr oemnul si ons which are conpatible with body tissues.

The injectable formul ations can be sterilized, for exanple, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing
agents in thewo 9748807 formof sterile solid conpositions pdrwusoeneser be -
di ssolved or dispersed in sterile 30 watJe-r or other sterile

I njectable nmedium just_prior to use. ( Solid dosage

forms for oral adm riresformed asfescibed hySummessand Smith, gitedbabove. An agarose gel with | s,

powders. and granul gud Raai! {fies Yebihoflghe Koo, Cdbershitf) H Lboked UIBG 85

PCT/ US96/ 10561 identificationrapd isolation of galrexpressing slones) which produce blue-stained

pharmaceutical ly accegpt abl i pjent .or carrier ek sucgh as,sodi um
citrate or dical ci un@%‘fﬁ's a@é%%’?%"fl%i Plpgyeasgay %mm&"@ﬁ%ﬁ‘fm

as starches, | adt osen the/ased's guidé R Gisect cdh Gilturébnd butolovirdiogy distAhited byLife

bi nders such as, . for Ex,arrp! e, carhoxynet hyl cerul ose, al gi nates,
gel atin, polyvinyl py??"_B!“_PI%FPeIP"--_ rgspagedstd)- and acacia, c) humectants
such as gl ycerol, d) di Si niFQF Ghjs/MhoR G4l Ejutidh the virus is sdded tBShe\GeRk ARRS

cal ci um carbonate, potato or_ tapioca starch, alginic acl certain
silicates, and sodi LAPPEQPristenincebation, blug sained plagues atenpickedewith theitip ofSan

paraffin, f)- e} Caiﬂl : qﬁ:ga- r

anmoni um conpounds, %p%@?ﬁﬁ%&ﬁ he %élgé%g @gc as,‘ﬁklgr\'ﬁg%gn%l%,m
cetyl al cohol a@0d glresspentedinanEgpeadorftebe doptainingr200d of GracdOmedium L Tike dpar
kaol in and bentonite cla d 1), lybricants suc s talc, calcium

st ear at e, 18 rﬁﬁ%@g‘?h'gtwaﬁ%‘f‘gﬂﬁ‘ﬂ aﬁ‘gl@%twtmgg, th&,di um
lauryl sulfate, and reéonibiiaRtbaculovirus is used folife® S cdllb sded6d MAS MR ishAD FOUES . :
tablets and pills, the dost%ge formma compri se buffering

al so .

agent s ~ daysiater W‘eeﬁmwhm@swaaebweéranﬂweme S0
be enpl oyed as fill Gisreitht 4°C1oA clone Uohtafiilis pdy' ntered nESSBE I EAtP B liS
using such excipients as |actose or mlk sugar . as well as_high
nol ecul ar wei gHf polijestified tyrINA analysis dncluding: restri¢tion snapping and sequencing. This is
The solid dosage for . _(¥@gges, capsules, pills, and granules
can be prepared wth@%{tﬁg%é@h%vsq{eﬁ?g such as enteric coatings and ot her
coatings well known in the Siheslisamcgrown il Gfacesmedikm sgpplententediwith Y084 heat-
optionally inactivated FBS. The cells are infected with the recombinant baculovirus V-CKp-

15 at a multiplicity of infection ("MOI") of about 2 (about 1 to about 3). Six

20 hours later the medium is removed and is replaced with SF900 II medium minus

methionine and cysteine (available from Life Technologies Inc., Gaithersburg). 42

hours later, 5 pCi of **S-methionine and 5 pCi **S-cysteine (available from

Amersham) are added. The cells are further incubated for 16 hours and then they

are harvested by centrifugation, lysed and the labeled proteins are visualized by

25 SDS-PAGE and autoradiography.
Example 3: Expression in Mammalian Cells (COS)
30  The expression plasmid, pCKf-15 HA, is made by cloning a cDNA

encoding CKp-15 into the expression vector pcDNAI/Amp (which can be obtained
from Invitrogen, Inc.).



20 contain opacifying agents and can al so be of a conposition that they

rel ease the active ingredient(s) only, or preferentially, in a
certain part of the intestinal tract, optionally, in a del ayed
manner. Exan@lsnepdor €beddi ng conposi tions which can PCT ;%ﬁ

I ncl ude pol yneric substances and waxes. e | ve
conpounds can al so be in mcro-encapsul ated {@?-m | f 25 approprl at e,
W th gng or m)][e of the abThecexprassion vetorepcDINAT it pScontagns (l)anE.coIzolnFmof

Li qui osage formns r.or n| strat,op arnpceuti ca

accept abl e enul si on ?B?’h%ﬁﬁ%’ E@PBHEIZ ‘%’k’ R‘ShEP é

addition to the amplcillln \@,@fapmf t#"@‘:ﬁ?ﬁﬁﬁfﬂﬁ&
contain inert diluents conmonly ghgﬁln t he such as, Fgay

exanpl e, water or o!'h§V4Q(ﬂn8§h?%mpmhubfdrlm¢matagmtmkmyomeﬂs (@nal CMV

thyl oS S JomBhk, ol am SRR a8 £ BB sgh bRy o

gl ycol, 1,3-butyl en&agayDNA conveniently can belpiweddutider expressionlcontrol bfSthe OMV

ggrt i cul ar, cottons&gé%oﬁgg%# Egéﬁihﬁceh?éth%?\ﬁ&gﬁ%&nvﬁgm Fwygp&;‘/ﬁﬁ]&%?

gl ycerol, tet rahydrwmmw}mmu“méwwne gl ycol s and
fatty acid esters of sorbitan, and m xtures ther eof

Besi des inert diluents, tHsDbAdrmgmsntrseodingtheentica CKB-35 presursardad anHtagt s
such as wetting ageﬂﬁe&mﬁiﬂﬂﬁ'ﬁs!‘&ﬂmﬂmﬁlﬁﬂk&%ﬂmo{tﬁx\g&gpen%ns

flavoring, and perfum ng agents
in addition to the rgeom ®rfein expressionyis dimtn%ilbuthe CMYV promoteus fheiHiAtag

f )
ol yoxyet hyl one. sor Brigrona b, SENeH Hom 1fs BARA hemppghuiin, proiF o

al um num dmmbh#&ymmetdheﬁelbm t767 (m;a; 'Hgﬂbsxorﬁdiﬁihémﬁmlb and
m xt ures t her eof 10 act|v etldecna o be
admi ni stered in the%ﬁﬁ"bel‘“‘m’ws“sydaﬂ %’f}h‘é "B'ﬂé'zg‘é% ody

| i posones are lgenertahdmc@tzeydequope phosphol i pi ds or ~other lipid
subst ances. Liposones are rrewgp nong- or nulti-_-- | anel | ar
hydrated liquid crystals t ometgiction gtrategyimasfollewtis nedi um  Any

ngﬁ: cr)]g ic, physiological | yriRaeemi 8 ebRAGIhEBRRNG dHe iCarhplifbd uGRPpithés Of
that contain convenient restriction sites, much as described above regarding the
construction of expression vectors for expression of CKB-15 in E. coli. To
20 facilitate detection, purification and characterization of the expressed CKB-15, one
of the primers contains a hemagglutinin tag ("HA tag") as described above.
Suitable primers include that following, which are used in this example.
The 5' primer, containing the underfined HindIII site, an AUG start codon and 6
codons of the 5’ coding region has the following s@quence:
25 5'GCG AAG CTT ATG AAC CTG TGG CTC CTG GCC 3' [SEQ ID NO:8).
The 3' primer, containing the underlinéd Xhol site, a stop codon, 9
codons thereafter forming the hemagglutinin HAtag, and 22 bp of 3’ coding
sequence (at the 3' end) has the following sequence: .
§'GCG CTC GAG TCA AGC GTA GTC TGG GAC GTC GTA TGG GTA
30 CAG TCC TGA ATT AGC TGA TAT C 3’ [SEQ ID NO:9].

The PCR amplified DNA fragment and the vector, pcDNAI/Amp, are



15 | i posonmes can be used. The present conpositions in |iposonme form can

cont ai n, In addition to the agent or inhibitor, stabilizers,

preservatives, excipients, and the | i ke. The preferred |lipids are
t he phosphol 1 pioda/4gged t he phosphati dyl chol ates (| perbdvsiigss bot h
natural and synthetic. Methods to formliposo are known in t he

art. See; for exanple, Prescott, Ed., Mthods~i#4 Cell Biology, Volune XV,
20 Acadeni ¢ Pressdigested with EHindlIXvand Xhob pnd then3ligatad. s@he ligation mixture is

riaving general |y despiiResdils a Db el GRISAFolshlaule B Got SALLY

way of i | | 14999 North TorreylPinesRoud La Jolla)0A $2037) ithedransfogmed culturfis

EXAMPLES anple.1: ressiqn.and Pur,fication of CKlerr]-15

0 E coli 3o Mated on Supiitis med oS siicicihen s iy to of

CKlerr]-15 prote n igngidillin resistant colonies] Mfiid DNACPISOlatddTrum resistantBoldnids 8Ad

usi ng PCR ol i gonucl eotide priners, specific .. - to the am no term nal

sequences of the CK[®samined by sestriction apalysisiagd gelsizing for theqsesence of the CBfybS-

97/ 48807 : e

PCT/ US96/ 10561 encoding gg %n(t) t he gene. Additional nucleotides

contai ning restriction sit dorexpréssion éfirecambinant CKB-15, COS cziis ave transfectabisitid t o
I

e o0t 40y SRR edsbops i PEAB-DEXTRAR, S st
ACC CAA GGT GTQ03' [ JokinitahcdiGh Samisrookt éiall] MOLUBCULLARI ELONING: A LABORATORY
rospriction site, Wil ARGREESE Spring Laboratory Press, Cold Spring Harbor, New York |
codi ng , pring ry Press, Cold Spring .
(1989). Cells are incubated under conditions for expression of CKf-15 by the
vector.
Expression of the CKB-15 HA fusion protein is detected by
15 radiolabelling and immunoprecipitation, using methods described in, for example
Harlow et al, ANTIBODIES: A LABORATORY MANUAL, 2nd Ed.; Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1988). To this
end, two days after transfection, the cells are labeled by incubation in media
containing **S-cysteine for 8 hours. The cells andthe media are collected, and the
20 cells are washed and the lysed with detergent-containing RIPA buffer: 150 mM
NaCl, 1% NP-40, 0.1% SDS, 1% NP-40, 0.5% DOC, 50 mM TRIS, pH 7.5, as
described by Wilson et al. cited above. Proteins are precipitated from the cell
lysate and from the culture media using an HA-specific monoclonal antibody. The
precipitated proteins then are analyzed by SDS-PAGE gels and autoradiography.
25 An expression product of the expected size is seenm the cell lysate, which is not

seen in negative controls.



sequence in Figure 1 [SEQ ID NO 1] beginning imedi ately after the signal
pepti de. The 3' prinmer had the sequence 5 GCC TCT AGA
GGA GCC CAG AAA TGA GCC GCC 3' [SEQ ID NO 5] containing the

under | i ned - g 410 restriction site foll owed: by 21 n%{ﬁ‘gé' .
conpl enent ar yatbg“ta%e | ast 21 nucl gPi{),des I medi at'el’y #Iﬂ'g?l t he

CK[err]-15 protein codi ng sequence in Figur The
restriction sites werxovplefrilise distibutionof OKIfols proteimexpeessies i n t he
bacterial expression vector pD10 (pQE9), which were used for bacterial
expression in these exanples. (Q agen, Inc. 9259 Eton Avenue, Chatsworth,

CA, 15 91311) . [ pDlNdiHekh Bl AIYsis Wk Catried "ot o' BiamiinieCthe A&veld 8f1CE
("Anmp") and contains a bacterial origin of replication ("ori"),

an | PTG i nduci bl e (sxprestian of £KB-15 protein i hupazpoinsues; winggethpdscdescritRd by, a
6-H s tag and §est lghighl %g@’%nﬁﬁ?ocﬁi : TAY hased lof 1 ed
CK[err]-15 protein DNA an e vept%?’s%‘&ﬁbog%t%d%r“é”m E}ﬁd‘?‘ges ed
with Sall and Xbal (4020 EastMgadnwe Cizcle, RalosAlie,(CGA 943903).1 i gat ed t oget her. 20
Insertion of the CKlerr]- te mﬁi%ﬂ e festri d vect or
pl aced t he G([erri|:-E{lg "%réx el Aco ménrgé”_fgz‘gcg%&%\a}m t@%ﬁ?‘b‘?’%d
Ope][ abl'y IinEed tOthtbﬁglt/EM@gir&egelunderstmnglﬂEﬁmm@lml paturiig ,hdiﬁaxspm{veﬂgmf
e i t Cnitiati AUG o 1
translation of CK] PR e gel pioiasya Hicer, and the Site then was prepakes for BbFRIBASHN xt ur o
was transformgg i n&@aﬂ@i@ﬁ&l?%eﬁdp@l%ﬂdé&ﬁb&_ﬁmuéi ng 25 standard
procedures. Such procedures are described in Sanbrook et al.,

MOLECULAR CLONING A LABOASR@rebe kdatest mRDiAthat encodes fFIRP-3p proteip, the antisense
VESI T epd cont ai i et thetofing Riof e 1 cBA inpirtin e diciied Diond Bd PSS (1
| ac . r epr 4e& bigh apediific ectivity s TheicRNAovas Iabelsd by primer dxtessiof,jusingale used
L0, S0 20, i 8 R SR 5 0
expressing CKI&r r ] -of thepDNA] following shecstaralderesotion'pratocal by rebommnerided Yy the
Transfor mants wer e . denti fied, byt it ABLL L LRl oM SNaLE BhatSSuds"
PCT/ US96/ 10561 reaction components by column chromatography using a Select-G-50 column,
obtained from 5-Prime - 3-Prime, Inc. of 5603 Arapahoe Road, Boulder, CO
80303.
20 The labeled probe was hybridized to the filter, at a concentration of
1,000,000 cpnml, as described in Kreider et al., Molecular and Cellular Biology,
Sept. 1990, pp. 4846-4853. Thereafter the probe solution was drained and the
filter was washed twice at room temperature and twice at 65°C with 0.1 x SSC,
0.1% SDS. The filter then was then dried and exposed to film st -70°C overnight
25 with an intensifying screen. The results of a typical Nothern blot using the CKp-
15 cDNA probe are shown in Figure 3. '

Example 5:  Gene therapeutic expression: oflmman CKp-15 protein
30 Fibroblasts are obtamed from a subject by skin biopsy. The resulting

tissue is placed in tissue-culture medmm and separated into small pieces. Small
chunks of the tissue are placed ‘on a wet surface of a tissue culture flask,



the presence of anpicillin and kananycin. Plasm d DNA was isolated from
resi stant colonies and the identity of the cloned DNA was confirnmed by
restriction : anal ysi s. Cl ones contai ni ng

t he desired-cwo9tgssi s were grown overnight ("Q'N') 5 porrosebiodes d -
culture in LB nmedia suppl enented with both ar_‘gaj-c‘rllin (100 [err]g/ M) and
kanamycin (25 [err]g/m). he O N culture is used to
i nocul ate a | arge cmﬂ@amﬁf[%ﬁ%ﬂfp’éwdéﬂmn”k Theﬂas&m;p wagide|dpwn; 100

to 1:250. The cells g y\g%yt
("OD600") of between OsEdQ{gﬁ %ﬁ%pl sopro y |oga act%%h(r’uglgtsf
10 ("I PTG') is t tempesatare the faskisfiriveriéd nksefmsm resmain tptshﬁlmﬁsme

transcription om eSS NSit iy er.s,

i nactivating the | af ﬂ?"e%%é%’* Mﬁa 8 3dded (615 ﬁﬂfﬁ@@dﬂ%lv aer%YFBS,

i ncuba]E ed furt hsrdf gfenianmm aﬂthepﬁonlyGﬁd)| ghé heissue lie t?w;imbaeu lay 37°c for
centrifugation an i sr standard et nclu es are
purified P &Wéﬁ?ﬁ'ﬁe@@@l%&‘gh F@ESGJ

techni ques, and prOtchirged Mmm&smlwammrw%nbwrwﬂme es

into 8Murea. The 8M urea solution containing the solubilrzed

protein is passed owfFomblpstx eneprges) Wﬂlﬁﬂm@d&ﬂdmtO‘"gﬁMered

saline ("PBS"), thereby re i3 Qﬁ:%
refol ding the protein. ThemgwwtIe Gég’“irourlpf y a urt er s{'ep 0 for
chr omat ogr aphy 10 cloning a portion mhnmpmsdd)ﬂhxd:gstéﬂhector is treatsd wltlecdlmﬂtestmal

filtered. The sterile filtered ei ar at storedln 2X
PBS at a concentr at iP §ﬂ ? '%P'T"} -lxgatxon The dephosp oryﬁa?er?l Rﬂ S EHe t he

preparation by stamtﬁeﬁbxﬁwdmachagimmgd/aﬂmﬁﬁm de gel
el ectrphoreus veals that th reparatlon contgns about QS%ﬂorrer
CK[err] - pr ot Q?WE of gxprssing aeuye (ieh-4 A protein,

appr oxi matel y 16.7 are mo ”i?h&e?saryqd?%lomEX%che

Expr essi on of CK[ err rote| n | n Bacu ovi rus ressi on

System Vectof or instanige, %’Mhswaebﬁam withDNA pglvmenamgt h
(c)::<|[ S{)Fltcllgo!tolr gtee:opl Irrcgerag Zor &% pbndlo(r}g&?@";geg"& "%}ebe' feﬁf&@ h%gyﬁ sequences
of the gene: Linkers may be ligated Thblu@® ends wite T4 3N tigase.sequence 5' GCC TCT
AGA GCC ATC ATG Equal quantities of the Moloney murine leukemia virus linear backbone

and the CKf-15 protein portion are mixed together and joined using T4 DNA

20 ligase. The ligation mixture is used to transform E. coli and the bacteria are then
plated onto agar-containing kanamycin. Kanamycin phenotype and restriction
analysis confirm that the vector has the properly inserted gene.

Packaging cells are grown in tissue culture to confluent density in
Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum (CS),

25 penicillin and streptomycin. The vector containing the CKB-15 protein gene is
introduced into the packaging cells by standard techniques. Infectious viral
particles containing the CKp-15 protein gene are collected from the packaging
cells, which now are called producer cells.

Fresh media is added to the producer cells, and after an appropriate

30 incubation period media is harvested from the plates of confluent producer cells.
The media, containing the infectious viral particles, is filtered through a Millipore
filter to remove detached producer cells. The filtered media then is used to infect



WD 97/ 48807

PCT/ US96/ 10561 AAC CTG TGG CTC CTG GCC 3' [SEQ I D NG 6]
cont ai ni ng the underlined Xbal restriction enzyne site foll owed
by 21 bases- @b obhigao$eauence of CKlerr]-15 pr ot efﬁmgyﬁﬂgpre 1.

I nsert'ed into an expression vector, as descrjbed below, the 5
end of the anplified fragnent encodi ng CK[erT[-15 provides an efficient
si gnal 5 pdibroblast cells. Mediads eamoved froml a subrconfhient plate of fibfoblastaaad at i on

196; 047" 950 ( 1057y HI<EY s vt s SRR hEti PRbur R T lay it

portion of the conghé media to facilitate transduction. After apprepridite incubation, tires niedia is

sequence 5 GCC TCT AGAGGAGCC SEQ ID
NO 7] contai ni ng t HEmeyrdand Xﬁ‘glﬁ‘”hm% Hm?%?ﬁ?ﬁcgg“ﬁ@“ d by
nucl eotides cogpl ermmbﬁbmwﬂemmﬂ%o@a%ﬁ%&w Ifthe titer is 16W, ﬁh&?

CKlerr]-15 coding sequence set out in Figure 1.
anpl i fied fragnent msnmuamtemmmwdmwm g selectablemarker, suchasneo

conmercial ly avail g 4c.. La Jolla, Ca.). The
fragnment then |s di gesteﬁé&&%ﬁ E&Q e%%l n°rs pur|f| ed on a 1% agar ose
gel. This fragnerﬁmsﬁ)m«bﬁhgdammbemctedummmherﬂoneor

The vector pA2 GP used t xpr.e err.]-15 ot

bacul ovi rus expressﬁﬁﬁﬁw@t g{)?gm %‘?@ﬁ'&cgr mgbﬁs’ﬂg q@@ﬁe"i:’n
Sunmer s 10 behdsa| Thé Wﬁb@h&ﬁﬁiﬂ&iﬁe FCXP-35Gubteld prdBust-Gad ke AND

| NSECT CELL CULTURE, K PRQCEDURES,  Texas _Agri cul tural peri nment al 20
Station Bul | etin NPiolagica agtions of the pratein asecopveyedite thehast, cont ai ns t he
strong pol yhedrin pronoter of the Autographa californica nucl ear
pol yhedrosis virus (AcM\PV) fol l-owed by convenient restriction

~ sites. The signal pepti de Iowill be clear that the ipvengion %WPW@GF‘\Q@”‘M@“”

- N-term nal et hioni a BanH site.
- The pol yadenyl ati oM@%F%ﬁ%&gm&ﬁ"gﬁ@%‘%&%“ S 'S used for 25
ef ficient pol yadenyl at i on Nuaerousrmedifications andtvadatians ofehncprbsemamvennonme t he
bet a- gal 0Si.das e fro i.nse inth
orientation as the hgﬁ ?ﬁ%’gﬂ'&}ﬁcﬁ}"ﬁﬂﬁb{h&d (f?l S @nﬁﬁ o ?he

pol yadenyl ati on si gippénded clainss. pol yhedrin gene. The pol yhedr| n

sequences are flanked at bﬂw oere b¥al\{patems, patent applications, and publications

referred to herein are hereby incorporated by reference.



sequences for cell-nedi ated honol ogous reconbination with wild-type viral

DNA 30 to generate viable virus that express the cloned

pol ynucl eot i de. Many ot her bacul ovirus vectors could
be used in plwo®assepA2- GP, such as pAc373, pVL94dcHishbeidset ML -
provided, as those of skill readily wl 57 WO 97/ 48807

PCT/ US96/ 10561 appr eci FERENCRAISTB¥st ructi on provi des
appropriately located signals for - transcription, translation,
trafficking,prgntde hifcRmasiegh as an in-frame AUG and a si gnal
peptide, as required. Such vectors are described in Luckow et al., Virol ogy
170: 31-39, amngrrrtweNTs. 5 The plasm d is digested
With the restricti dn eRTBiuGEa Cesnd $dieficdsS Inc. dephosphoryl at ed

using calf intesti A& STREEPHhatiAsKey Hest@versuet | ne procedur es
known in the art. TRb 95K iReckwidte i solated froma 1% agarose gel using a

comercially avai l %B STRTE: (“"’G’éﬂ%‘(’:l ean" BIO 101 Inc., La Jolla, Ca.). This
vect or r V2", 10

Fragnment F2 and tth q@ﬁ o 8,rE g%% grﬁr}aBVZ are |igated together

with T4 DNA |igase.yf.retfdx: s are transfornmed with [igation mxXx
and spread on cul ture pI ates. Bacteria are identified that
contai n the pl asmagemidalitt he human CK[err]-15 gene by digesting
DNA from i ndi vi dualtacolaeei esi usingrFxbal and t hen anal yzi ng the
di gestion product B% GEREEN:etiseeitoredaie Lhkhe sequence of the 15

cloned fragment is ‘EbﬁFW’rr@a tPMA sequencing. This plasnmd is designated
herein pBacCK[err] BSTATE Mary and 5 [err]g of the plasmd
pBacCK[err]-15 is E P gdﬁgthzo%O[err]g of a

commercially availa | &°F1 near| z BaciiféVirus DNA ("Bacul oGol d[ err]

bacul ovi rus (1) apprrcanENA', Pharm ngen, San Diego, CA'), using the

| i pof ecti on net hod (et Dedefér, Bremd Fel gner et al, Proc. Natl. Acad.
Sci. USA 84: 7413- {él6TREEA87)3014 analfe @holl court Bacul oGol d[err] virus .
DNA and 5 [err] g oftck legTpd germadtpBacCK[err]-15 are mxed in a

sterile well of a rbets&TEFeMagim% containing 50 [err]|l of serumfree

Grace's nmedi um (E) COUNTRY:
(F) POSTAL CODE (ZIP): 20874

(i) APPLICANT:
(A) NAME: Rosen, Craig
(B) STREET: 22400 Rolling Hill Road
{C) CITY: Laytonsville
(D) STATE: Maryland
(E} COUNTRY: USA
(F) POSTAL CODE (2IP): 20882

(ii) TITLE OF INVENTION: CHEMOKINE BETA 15
(iii) NUMBER OF SEQUENCES: 9

(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS :
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

(v} CURRENT APPLICATION DATA:
{(A) APPLICATION NUMBER: (To Be Advised)
{B) FILING DATE: 17-JUN-1936



(Life Technologies Inc., Gaithersburg, MD). Afterwards 10 [err]| Lipofectin

pl us 90 [err]] Grace's nedium are added, m xed and i ncubated
for 15 m nutes at room 25 tenperature. Then the transfection m xture
i s added dro o Sf9 insect cells - (ATCC CRpciriddehosigeded
ina 35 mmti &V\%Z‘ﬁ%ulture plate with 1 m s@é&ce's g%‘l)um

w t hout serum The gl ate is rocked back and forth to m x the, neV\Ay added

sol ution. The {ptHt € mﬁﬁuﬁ%@ﬂm £SL§ haus..at ?&nfo ?f <5 hours the
transfection sol utioff; §T§E§gp\ﬁgo eR Y @11211:8 ﬁo ace's i nsect
medi um 30 sup dron 0% f et aI cal f serumis added. The plate
is put back into an (D) s-m-pg pe |ncubator and cultivation is continued at
27[err] C for four dags. counNTrRY: USA After four days the
supernatant is col |l elegimndoasp3ssgue assay i s WO 97/ 48807

PCT/ US96/ 10561 perfor med, as described by Summers and Smth,
cited above. AWi¥dal PGRYT; FNFORMATION: "Blue Gal" (Life Technol ogi es

I nc., Gaithersburg) (% T‘t"t}rdaﬁlﬁw‘@ég - identification and

i sol ation of gal -exp ﬁﬁf s? ‘BEhduse hbye- st ai ned
pl aques. (A detailed desriptio P aqu?‘%ssgz;}>la of this type can also
be found 5 in the user's QUIde for insect cell culture and

bacul ovi rol ogy distributed by Life Technol ogi es Inc.,

Gai t her sbur gy2) pAg@RMATION . FOR SEQ ID NO:1: Four days after serial
dilution, the virus is added to the cells. After appropriate

i ncubati on, bl ue(igt SEQVENCE [CHRRPEEERLSEIGH:cked with the tip of an

Eppendorf pipette. THe a mecﬂ?ﬁa?aﬁie iffe renbinant viruses is then 10
resuspended in an Ep “'céﬁf ining 200 [err]l of Gace's nedium

The agar %ﬁﬁ f),yea@ i ef centrifugation and the
super nat ant cont ai ni ng 'fr reconbi nant baculovirus is used to

infect Sf9 cell ¢;Sepsatduil Tebe THNAl (GBRSwicOUr days later the
super nat ants of these culture dishes are harvested and then they are
stored at 4[err]C. A clone containing properly inserted hESSB I, Il and I
i's 15 i dei)i FEAYRBY DNA anal ysis including restriction mappl ng and
sequencing. This is (A) NAME/KEY: CRsjgnated herein as V-CK[err]-15.

Sf9 cells are grown B &PHTEE: fRai’dh suppl enented with 10% heat -

{(ix) FEATURE:
(A) NAMB/KEY: sig_peptide
{B) LOCATION: 88..147

(ix) FEATURE:
(A) NAME/KEY: mat_peptide
(B) LOCATION: 148..534

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

CCGGCGGGECA TCAGCTCCCT TGACCCAGTG GATATCGGTG GCCCCGTTAT TCGTCCAGGT 60

GCCCAGGGAG GAGGACCCGC CTGCAGC ATG AAC CTG TGG CTC CTG GCC TGC 111
Met Asn Leu Trp Leu Leu Ala Cys
-20 i'-lS

CTG GTG GCC GGC TTC CTG GGA GCC TGG GCC CCC GCT.GTC CAC ACC CAA

159 .
Leu Val Ala Gly Phe Leu Gly Ala Trp Ala Pro Ala Val His Thr Gln
-10 -5 -

GGT GTC TTT GAG GAC TGC TGC CTG GCC TAC CAC TAC CCC ATT GGG TGG
207



i nactivated FBS. The cells are infected with the reconbi nant bacul ovirus
V-CK[err] - 15 at a multiplicity of infection ("MJ") of about 2
(about 1 to about 3). Six 20 hours later the nmediumis renoved and
is replaced Wywhoriggep || nedi um m nus - et hi oni nepcAingkIgYEBEE! Ne
(available from Life Technol ogies Inc., Gaiufgrsburg). 42 hour s
later, 5 [err}k{ rd1hon B bl ek ne L Bl f el ne
(avai l abl e fr%% vil e dik Agiﬁngﬁ Sk%an) uzjf!l(e!l g’é’{jgiﬁ ]T%le cell%e?a%{ezfurt her

i ncubated for 16 hours and t'hen they are harvested by
centrifugati oseT by eadcagrd Cém GELalrPet ' TPTAS! €63 3TE 0BG \AAS URHIG] 2 GEBY/ 25
SDS- PAGE and &%k or adi ogr aphy. Exanpl e 3: Expression in
Mammal i an Cel fka V&OGpu Arg Arggpla Trp Thr Tyr Arg I/ @la)@pd&di #ar Fhasni d,
pCKlerr]-15 HA, is made by ¥ioning a cDNA 39 encodt*g CK[err]-15
into the expr i ct.ar Qb\l&l%c (o qht ai.n

fromlnvit roggff&?ﬁ&‘?.éﬁ cf é%ﬁs%gﬁ B0 cBE 298" RB"ER ace

PCT/ US96/ 10564er cys asn Leu Pro Ala Ala THREPHRXPHES&I @Po MFEIAG RGONY / anp
contains: (1) an E. coliagorigin of 45 replicatiorseeffective for
propagation in E. coli and other prokaryotic cells; (2) an

anpi ci |l I n r eBAG GBG XST (FRGCAAD CCS ARR GC ABGOEAG BTG ICAE -AGB ricai aicnBA®Qr okar yoti ¢
cells; (3) 351 an SV40 origin of replication for propagation in
eukaryoti c ceb¥ssVaX fFys Llg\Ren Pro Lys Ssrdingt @u Val & WP fderMetahysSv40 intron,
and a pol yadenyl ati on®si gnal arranged®so at a cDNA conveniently

t
can be pl aced S5L.0 r erg\%r ter and
operably Ii nkg'g]fq’gé taﬁae‘%éﬁmgéﬁ E%f%ﬁ&acﬁg fgﬁe&%o ya e%ycﬁgt?ASnAAsﬁoéﬁ‘g{)
by neans of rgstib€lakpmsi ARS AN LyD&aR0ng! ANMKEFs Leu His His Asn Thr A DNA
fragment encodi ng7d he entire CK[ens]-15 precursorsand an HA tag 10

fused in frame to its 3' end is cloned into the polylinker region ofthe
vect or so t ha€AG ACC TTC CAA GGC CCT CAT GCT GTA AAG ARG TTG AGT TCT GGA AAC

447
Gln Thr Phe Gln Gly Pro His Ala Val Lys Lys Leu Ser Sex Gly Asn
85 90 95 100

TCC ARG TTA TCA TCG TCC AAG TTT AGC AAT CCC ATC AGC AGC AGC AAG

495

Ser Lys Leu Ser Ser Ser Lys Phe Ser Asn Pro Ile Ser Ser Ser Lys
105 110 115

AGG AAT GTC TCC CTC CTG ATA TCA GCT AAT TCA GGA CTG TGAGCCGGCT

2:; Asn Val Ser Leu Leu Ile Ser Ala Asn Ser Gly Leu
120 125

CATTTCTGGG CTCCATCGGC ACAGGAGGGC CGGATCTTTC TCCGATAAAA CCGTCGCCCT 604
ACAGACCCAG CTGTCCCCAC GCCTCTGTCT TTTGGGTCAA GT¢fTAAch CTGCACCTGA 664
GTTGGTCCTC CCTCTGCACC CCCACCACCT CCTGCCCGTC TGGCAACTGG AAAGAGGGAG 724
TTGGCCTGAT TTTAAGCCTT TTGCCGCTCC GGGGACCAGC AGéA?TCCTG GGCAGCCAGT 784
GGCTCTTGTA GAGAAGACTT AGGATACCTC TCTCACTTTC'TGifTCTTGC CGTCCACCCC 844
GGGCCATGCC AGTGTGTCCC TCTGGGTCCC TCCAAAACTC TGéTCAGTTC AAGGATGCCC 904
CTCCCAGGCT ATGCTTTTCT ATAACTTTTA AATAAACCTT GGéGGGTGAT GGAGTCAAAA 964

AAAAAARARA AAAAAAAAAA AAAAA ’ 289



reconbi nant protein expression is directed by the CW pronoter. The HA tag
corresponds to an epitope derived fromthe influenza hemaggl utinin protein
described by Wlson et al, Cell 37: 767 (1984). The fusion of the HAtag to

t he - protein allows easy detection of the r
protein wt hwé}n@’a I body 15 that recgpsi zes the HA epi ?ope sﬁﬁﬂﬁ
The plasm d construction strate is as follows. The

CKl err]-15 cBNATEPHTEONERBT ety EPtfie is anplified using primers
that contain convel eRbushes tduhgidi@Risyib€sS, much as described above

regardi ng the (n)C SBdTE Y Glalo OdiniQ E@gggesm on vectors for expression
of CKler]r-15in E. coks). T¥eE: ard@o acikacilitate detection, purification and
characterization of thevexprassediGdaerr]-15, one ofthe prinmers

contains a hemagglutinin tag ("HA tag") as descri bed above.
Sui t abl e pri mers (¢HcMELRCULRAYPEOlpFekding, which are used in this exanple.

The 5' prinmer, containing the underlined Hndlll site, an AUG start codon
and 6 dBHo fEQ é’Eg‘:RI(?b"B‘?’Hgs'f’%gPdT?'ﬁas the foll ovvi ng sequence:
25 S'me SR I AL T 4D NO 8.
The 3' pri rre5 cgﬁ?g:%-l g ?hﬁ%‘éunlg-rgfl %;%I ?E S ks Lev{'op co on, 9

codons thereafter form ng the henmaggl utinin HA tag and 22 bp of 3' coding
sequence (atrrpha3prceAth) VARl 61d GV V@1 SRRUERCRsp Cys Cys Leu 5" CCG
CTC GAG TCA AGC GTA GIC TGG GAC GIC GTATGG GTA 30 10 CAG TCC TGA ATT AGC

TGA TAT C 3' [SEQ ID NO 9]. The PCR anplified DNA
fragnent andlsyr\is Byr Ppe DNAl$1XnFrp Ate Val Leu AjgOroy AL83gRF Thr

PCT/ US96/ 10561 15 di gested?i t h Hi nd and %¥hol and then |igated.
The ligatio xtu nsfor nt i Strain SURE
(avail abl e f.}.?, %t{rat %%‘er‘fé“ Poniaig G)tg' 8 Bro Ma.L%B@ Rorth Torrey

Pi nes Road, La jol | a, CA 92037) the transformed 4coul ture is

p:c ated on anmpk Giyklidh BRSiLgs pqlr_a,t;ﬁs; Ry ehs tvherbyer@tyl A& bas @gstsrral | ow growt h
o} . 45 60

Axrg Glu Val GlIn Arg Ala Met Lys Leu Leu Asp Ala Arg Asn Lys Val
65 70 75

Phe Ala Lys Leu His His Asn Thr Gln Thr Phe Gln Gly Pro His Ala
80 as 90

Val Lys Lys Leu Sexr Ser Gly Asn Ser Lys Leu Sex Ser Ser Lys Phe
95 100 105

Ser Asn Pro Ile Ser Ser Ser Lys Arg Asn Val Ser Leu Leu Ile Ser
110 115 120

Ala Asn Ser Gly Leu
125

{(2) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 95 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein



5 anpicillin resistant colonies. Plasmd DNA is isolated fromresistant
col oni es and exam ned by restriction analysis and gel sizing for
the presence of the CB[err]-15- encodi ng fragment.

For expressi oRy@bydsgeonbi nant CK[err]- 15, g? cell s are transcegaiseghosdit h -
an expression vect or as descri bed above, '/ng DEAE- DEXTRAN, as descri bed,

10 for instangg; dsdudebhRRkrfittoR! seo MpLIRYLAR CLONING A LABORATORY
MANUAL, Col d Spring Laboratory Press, Cold Spring Harbor, New York

(1989). Cells ar es.lhrmubeluedhﬂm.dersmmadlmroaer ker L@KpIy@SElaOGlxﬂblﬂﬁlﬁr r]- 15
by the 1 vector. 5 10 Expression of uhe CKlerr]-15
HA fusion protein is detected by 15 radi ol abel I i ng and

i mrunopr eci pi t at i%6A GleF]r?gGh‘Ef‘H'o(i’§ed§§c'F‘1tbﬁh' Phe Gflbr-"s@x%ﬁ?pﬁer Asp Cys

Harl ew et al ., ANTIBODI ES: A LABORATORY MARRIAL, 2nd Ed.; C3Pd

Spring Harbor La tory Pres I pyJin rbqr YO

this Qﬁ' T é’er Ji‘ ig tc';grd;t’r hefglc'lt_@o % he \(,:\L 9 éi(ea%% ﬁ?;( el ed by
i ncubation in nedia cont ai ni ng [err] S—cystel ne for 8 hours. The
cells and the nedna mberrobéceiedryand fHiearg p2d cly el 112 fie 1y@shed and
the lysed with detersgent-contai ni ng g8l PA buffer: 15GomM NaCl , 1%
NP- 40, 0.1% SDS, 1% NP-40, 0.5% DOC, 50 M TRI'S, pH 7.5, as

descri bed by W/ dun a0 Glly. Phe Ginl Vab®re. Alay dtre Pras SaF érsprixgi pra dekedlhrom t he
cel | I‘?sat e and from t'Re cul ture nedi d3usi ng an HA-spéific
nonocl onal antib ep,are anal yzed

{
by SDS- PAGE gel sga%ocyﬁu’t S Bt §b‘% Ehhy o eC|rp§1 fbs %AB%xpr esym %’h [bduct of the

expected size is seen in the cel l Iysate, whi &h is not seen in
negative contbpliiwormarion FUi0sEd/HORELE: _ _ _
PCT/ US96/ 10561 Exanpl e 4: Tissue distribution of CKlerr]-15

protein expressi dn) SEQUENCE CHARACTERISTICS: Northern bl ot analysis was carried
out to examine the | dbb|LENGH: 27 base paimsxpression of CK[err]-15 protein in

human tissues, using ‘ﬁetTPFBBS g%m’sﬁzﬁzg‘gleby,

(D) TOPOLOGY linear

{ii) MOLECULE TYPE: DNA {(genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:
GCCGTCBACG TCCACACCCA AGGTGTC 27
{2} INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 30 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA {genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

GCCTCTAGAG GAGCCCAGAA ATGAGCCGGC 30



5 anong ot hers, Sanbrook et al, cited above, PolyAlerr] was purchased
form Cl ontech (1020 East Meadow Circle, Palo Alto, CA 94303).
About 1 [err]g of PolyAlerr] RNA was size resolved by el ectrophoresis

t hrough a 1%293, gel under strongly denaturing conditio s
bl ot t ed k%reomthe gel onto a nylon filter, and thepﬁmgﬂgﬁ“‘%ﬁen was
prepared for hybridization 10 to a #@tectably |abel ed pol ynucl eoti de

pr obe. (2) "INFORMATION FOR MEQ IDNBHE to detect mRNA that encodes
CK[err]-15 protei.n, j . . strand of the coding region of
the cDNA insert (ilg % gﬁéﬁ%; Egﬁéﬁiﬁgrg\as | abel ed to a high
specific activity. Tie SNA Waseiaheiecd by priner extension, using the
Prime-I1t kit, avail afeh esiranpeobEssHt agene. The reaction was carried out using

50 ng 15 of t hetneDivRoLbaY:| ninleas t he standard reaction protocol as

recommended by the supplier. The | abel ed pol ynucl eoti de was
purified away f{iédmNLRESYLE FYRE: cPNA (genmomic) reaction conponents by col um
chromat ogr aphy using a Sel ect-G50 col um, obtained from5-Prine -
3-Prime, Inc. of 5603 Arapahoe Road, Boul der, CO 80303. 20

The | abel ed probe was hybridized to the filter, at a concentration of
1, 000, 000 cpn N,y aseotBRE bRRHs1ol! @=d6p fb:63! -, Ml ecul ar and Cel | ul ar

Bi ol ogy, Sept. 1990, pp. 4846-4853. Thereafter the probe sol ution
was drai ned ceosbrhl®s ccatcaTean cétdreetrarefedsshed tw ce at room tenperagure
and twice at 65 Cwith 0.1 x SSC, 0.1% SDS. The filter then was

then dried dat mwprRegdon FoRiSEm T NoyOC over ni ght 25 with an
intensifying screen. The results of a typical Nothern blot using the

CK[err]- 1) %W%W‘S%FE%FIOM in Figure 3.

Exanpl e 5: Gene ther%‘ﬁ)e;tﬁgc. ;%%k:%?g‘i:‘;@ﬁr%f human CK[err]-15 protein 30
Fi brobl asts are obt a(icgleéimtmss_u@,%gg by skin biopsy.-The resulting
tissue is placed in {phSidpRrédy:t 1iRa€dl um and separated into small pieces.
Smal | chunks of the tissue are placed on a wet surface of a
tissue cul ture (iliaOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
GCCTCTAGAG GAGCCCAGAA ATGACCCGGC 30
(2) INFORMATION FOR SEQ ID NO:8:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 base pairs
{(B) TYPE: nucleic acid
{(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:
GCGAAGCTTA TGAACCTGTG GCTCCTGGCC 30
(2) INFORMATION FOR SEQ ID NO:9:

(i) SEQUENCE CHARACTERISTICS:



WD 97/ 48807

PCT/ US96/ 10561 approximately ten pieces are placed in each
flask. The fask is turned upside down, closed tight and left at
room t enper af WoiggNi ght . After 24 hours at room PCE/OSROSEL UT e,

the flask is inverted - the chunks of tissue remain fixed to the bottom
of the flask - and fr(grmgggﬂ}:asigagggggrs_(e.@’., Ham s F12 nedia, with 10%

FBS, 5 peni ci(e} irpBNGusidiepdc@ayci n). The tissue is then incubated.
at 37[err]C for (C) STRANIEPRESSX | simgeé Y one week. At this tinme, fresh
media i s added and subysexp@erAGYyY linear changed every several days
After an additional two weeks in culture, a nonol ayer of
fibrobl asts ener'dés MOFR@LEGREEAYWR (gsnepirhsi ni zed and scal ed into |arger

fl asks. A vector for gene therapy is digested with
restriction enzynes for 10 cloning a portion to be expressed. The

di gested vector is treated with calf intestinal phosphat ase to

prevent self-1igaij Qkouaite SIRBRASPHR ¥batiBtvwo.bi near vector is
fracti onated on an agarose gel and purified.

CKlerr]-15 pootericeaciDisinaramedyl eraabacrprasecuraa Gicrvercild anedrehTaipr ot eka,
is isolated. The ends of the portion are nodified, if necessary, for

cloning intoC€the 15 vector. For instance, 5" overhanging may bé
treated with DNA pol ynerase to create blunt ends. 3

over hangi ng ends may be renoved using S1 nucl ease. Li nkers may
be ligated to blunt ends with T4 DNA |igase. Equal

guantifies of the Mol oney nurine | eukemia virus |inear backbone
and the CK[err]-15 protein portion are m xed together and joined using T4

DNA 20 | i gase. The ligation m xture is used to transformE. coli and
the bacteria are then pl at ed ont o agar-contai ni ng kananycin
Kanamyci n phenotype and restriction anal ysis confirmthat the
vector has -the properly inserted gene. Packagi ng
cells are grown in tissue culture to confluent density in

Dul becco's Modified Eagl es Medium (DVEM with 10% cal f serum (CS), 25
penicillin and streptomycin. The vector containing the CK[err]-15 protein
gene is i ntroduced into the packaging cells by standard

techni ques. Infectious viral particles containing the
CK[err]-15 protein gene are collected fromthe packagi ng cells,
whi ch now are call ed producer cells. Fresh nmedia is
added to the producer cells, and after an appropriate 30 i ncubati on

period nedia is harvested fromthe plates of confluent producer cells.

The nmedia, containing the infectious viral particles, is filtered through a
M I1ipore filter to renove detached producer cells. The
filtered nmedia then is used to infect



WD 97/ 48807
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fibroblast cells. Media is renoved froma sub-confluent plate of

fibrobl astsy, qui ckly replaced with the filtergq
Pol ybr ene (A?drlcﬁ) may be included in t he nmedi a tgﬁ?aﬁltate

transduction. After appropriate incub gﬁ the nedia is r enoved
and replaced with fresh nedia. If the titer of virus is high, then
virtually 3 1dblcAHoNtkBSA - Fn%* 'i‘bAbBLi>6§ﬁ‘i§lﬁﬂuéﬁ6d?£b&ﬁis%t ion is
required. If the titer is low, the It IS necessary to use a
retroviral vector that has a sel ect&hﬂraumu@r, such as neo or
his, to.select out transduced cells for expansion.

Transforned fibroblasts then nay be injected into rats, either al one or
after NAVNRGHIRAIGK mdde BB lekte 6@ lddSrpmem RRAISih BEREiRIon Deads, such as cytodex
3 10} odye@ds. The3inj ect ed f| hikobl asig produce CKlerr]- 15 protein

pr oduc F=am—tHe FForOgF Car =t FONS Ot e Prot e - orc—comv-ey-ed
t o t he} BotRENTIFICATION OF DEPOSIT |t wi | |Fopher depositspre jdppifiediom s sidifipmisbico

be pra&;&eggeg;;,gey ,\gq,@gnt han as mrt icararl’y descripbed rmtte
forego esCrl on and exanpl es. Numer ous

modi fi ,agiMBWsCAQ '-E‘We present i nvention are

pOSSib fdgos( i ;J}J L,U | g o and—trerefore—are—wthin—the
scope qrs]so epositary mss u lOI\FSulC ﬁpo:da co can The

di sclo Furlgggpfpaﬁklaw,qurepés pat ent appl I cations, and publications
ref err ¢d RoekViQNne] Madfi@nBer2efss | ncor porated by reference.
United States of America

Date of deposit Accession Number
April 25, 1996 ATCC 97519
C. ADDITIONAL INDICATIONS {lcave blank if not epplicablsy  This information is continued on an additional sheet D

HTSEX82 cDNA

In respect of those designations in which a Buropean Patent is sought a sample
of the deposited microorganism will be made available until the publication of
the mention of the grant of the European patent or until the date on which the
application has been refused or withdrawn or is deemed to be withdrawn, only by
the issue of such a sanple to an expert nominated by the person requesting the
| sample (Rule 28(4) EPC).

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications ore not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS {lcave blank if not applicable)

The indications listed below will be submitied to the International Burcaulater (specify the general nature of theindications e.g., "Accession

Number of Deposit”)

.

For receiving Office use only " For Iniernationa) Bureau use only

mis sheet was received with the imternational application] . D This sheet was received by the International Bureau on:

Aulhon'zw _ - 1 | Avthorized officer

Form PCTRO/ 34 (July 1992)



\é\lE)Q\gJE{\IéEBErSTI NG (1) GENERAL | NF57 : -t LI CAI\I'I'PCN!H"PMI!_F“H;HMI " I!II

NAVE: Human Genone Sciences, |nc. THIS SHEE(I'BMAS‘EEEE : 9410 Key Viest

Avenue - W0 9%48307C! TY: Rockville REPLACEDD) STATE: MapiaRsbriose

(E) COUNTRY: USA (F) POSTA ZPy—20850- 3338 (G
TELEPHONE: 301- 309- 8504 (H TEgEFAX: 301-309- 8512 (i)

APPL| CANT: WHATNS CLABIEDAS: . i ng- Fei (B) STREET: 13524
Straw Bal e Lane (© CATY: Darnestown (D) STATE:

Mar yl and (E) COUNTRY: USA F) POSTAL CODE (ZIP): 20878
(i) APPLI CANT: 1. ( Afnjigoleted nuglei¢ abid mol mprising a polyngdijotide Rinking
13014 Prai ne Knoll Co X7 4Lk mnt own D

STATE: Maryl and 4 hcle?gewwm&%& %aﬁj‘“ﬁﬁéﬁ‘ﬁ?ﬁéﬁ)ﬂt"m P):
20874 (i) S\PPLI Cgidlp consisting of:

(a) a nucleotide sequence encoding the chemokine -15 polypeptide
having the complete amino acid sequence in SEQ ID NO:2;
(b) a nucleotide sequﬁace encoding - the mature chemokine f-15
polypeptide having the amino acid sequence at positions 1-129 in SEQ ID
10 NO:2;
(c) a nucleotide sequence encoding the chemokine B-15 polypeptide
having the complete amino acid sequence -encoded by the cDNA clone
contained in ATCC Deposit No. 97519;
(d) a nucleotide sequence encoding ‘the mature chemokine B-15
15 polypeptide having the amino acid sequence -encoded by the cDNA clone
contained in ATCC Deposit No. 97519; and
®© a nucleotide sequence complementary to any of the nucleotide

sequences in (a), (b), (c) or (d).

20 2.  The nucleic acid molecule of claim 1 wherein said polynucleotide has
the complete nucleotide sequence in SEQ ID NO:1.

3.  Thenucleic acid molecule of claim 1 wherein said polynucleotide has
the nucleotide sequence in' SEQ ID NO:1 encoding the chemokine B-15
25 polypeptide having the complete amino acid sequence in SEQ ID NO:2.

4.  The nucleic acid molecule of claim 1 wherein said polynucleotide has
the nucleotide sequence in SEQ ID NO:1 encoding the mature chemokine $-15
polypeptide having the amino acid sequence in SEQ ID NO:2,

30 |
5.  The nucleic acid mol_géul_e-of claim 1 wherein said polynucleotide has

the complete nucleotide sequence of the cDNA clone contained in ATCC

¢ Sheet Has Been Replaced
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(A) NAME: Rosen, Craig (B) STREET. _22400_Rolli g |_”'|l l”“l
(© CATY: Laytonsville (D S ﬁmfs SMEEY IHASABEEN
gaél\/d(l \E (5) POST,(AL CCDE) (ZIP); 204688 WCE@ TI TL OF I NVENTI ON:
138807 111) NUMBER OF e v @ﬂ,@ﬁ
READABLE F%ﬁ (A) MEDI UM TYPE: Floppy di sk Eﬁl
COWPUTER: | BM PC conpati bl e (C) éFERATI NG SYSTEM PC- DOS/ MS- DOS
(D) SOFTWARE: Pat ent Depdati N 9d5¥1. 0, Versi on #1.30 (EPO (v) CURRENT
APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER: (To Be Advi sed)
(B) FILING DATE: 17-JUN- 1996 . WD 97/ 48807
58A 6PCTThBﬁﬂéﬂ:@E6ixolecule of claiin) 1 GHEERSaHOEDENGIcotiDDRESS:
ADDRESSEE: STERN

(A :EmmFlSSJaE ls?equgn%e[gg tl(%e c'::hce»n(mEmIE ﬂl:ISC polypeptide having the

5 complete amino acid sequence encoded by the cDNA. clone contained in ATCC

Deposit No. 97519.

7.  The nucleic acid molecule of claim 1 wherein said polynucleotide has

the nucleotide sequence encoding the mature chemokine -15 polypeptide

10 having the amino acid sequence encoded by the cDNA clone contained in
ATCC Deposit No. 97519.

8.  Anisolated nucleic acid molecule comprising a polynucleotide which
hybridizes under stringent hybridization conditions to 2 polynucieotide having
15 -a nucleotide sequence identical to a nucleotide sequence in (@), (b), (c), (d) or
() of claim 1 wherein said polynucleotide which liybrizes does not hybridize
under stringent hybridization conditions to a polynucleotide having a nucleotide
sequence consisting of only A residues or of only T residues.

20 9.  Anisolated nucleic acid molecule comprising a polynucleotide which
encodes the amino acid sequence of an epitope-bearing portion of a chemokine
B-15 polypeptide having an amino acid sequence in (a), (b), (c) or (d) of claim
1.

25 10. The isolated nucleic acid molecule of claim 1, wherein said

polynucleotide is DNA.

11. The isolated nucleic acid molecu_le qf claim 1, wherein said
polynucleotide is RNA.
30
12. A method for making a fecombinant vector comprising inserting an

isolated nucleic acid molecule of claim 1 into a vector.

Sheet Has Been Re laced
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(g -0 rewvers Aeve e s v eeey K AN N IIIII Il l

(F) zIP: 20005-3934 (viii) ATTORNEY/A ALAEERA AT
NAME: Col dst ewp.9o7ds808e A (B) REG STRATI ON NUI\/BER:Tst)s@&h
(C) REFERENCE/ DOCKET NUVBER: 1488. 042PCRy (2) 1 NFORMATION FOR SEQ I D
NO 1: (i) SEQUENCE CHARACTERI STI CS: ' (A) LENGTH: 989 base
pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:
single (D) T@%%mﬂndaﬂ?@&tor producec(ﬂy‘ the Melbb@ok Blaib' T  DNA
(genom c) (i x) FEATU NAMVE/ KEY: CDS
(B) LOCAleO\I: 88..534 (| x) FEATURE: (A) NAME/ KEY:
si g_peptide B T, ) - . | :
(A) NAME/ KEY: mat_pept | Aé ) ALI%J oq}‘lakﬁ%ar&ﬂnbmant host ééﬂ&nﬁﬁé}xyﬁ't:mdumn

5 the recombinant vector of claim 15 into a host cell.

15. A recombinant host cell produced by the method of claim 14.

16. A recombinant method for producing a chemokine f8-15 polypeptide,
10 comprising culturing the recombinant host cell of claim 15 under conditions

such that said polypeptide is expressed and recovering said polypeptide.

17. An isolated chemokine B-15 polypeptide having an amino acid
sequence at least 95% identical to a sequence selected from the group

15 consisting of:

(a) the amino acid sequence of the chemokine -15 polypeptide
having the complete amino acid sequence in SEQ ID NO:2;

(b) theamino acid sequence of the mature chemokine B-15 polypeptide
having the amino acid sequence at positions 1-129 in SEQ ID NO:2;

20 © the amino acid sequence of the chemokine f8-15 polypeptide
having the complete amino acid sequence encoded by the cDNA clone
contained in ATCC Deposit No. 97519; and

(d) theamino acid sequence of the mature chemokine -15 polypeptide
having the amino acid sequence encoded by the cDNA clone contained in

25 ATCC Deposit No. 97519.

18. An isolated antibody that binds specifically to a chemokine f-15
polypeptide of claim 17.

30 19. A method for treatment of an individual in need of an increased level
of chemokine B-15 activity ‘comprising administering to said individual a
composition comprising an isolated polypeptide of claim 17.

- -This. Sheet: Has Been Reilaced




GCCCAGGGAG GAGGACCCGC CTGCAGC ATG AAC CF “11%

Met Asn Leu. eu Ala Cys - _
-15  CTG GTE'%& TTC CTG GGA GCC TGG GCC CCC GCT GTC CRET’A‘&Z’%RQ 159
Leu Val Ala Gy Phe Leu Gy Ala Trp Alaggro Ala Val H's Thr dn

M@d&?@%?ﬂmmqg&i%%%%&%@ SE%IIMHHIII IIIJ|HIJI II IIIl

- 10 -5 1 GGT GIC TTT GAG GAC TGC TGC
CTG GCC TAC CAC TAC ATT WD 97/ 48807

PCT/ US96/ 10561 Gy Val "Phé"G%jl Eﬁ%@"&ﬁé”i"éﬁ@ﬂf@ﬁ%ﬂ%&r of ghe wauq irRe @y
Trp 5 an indivilllal comprising GCT

GIG CTC CGG CGC GCC TGG ACT TACCGGATC CAG GAG GIG AGC GGG 255 AIa Val
Leu Arg Arg Ala Trp Thr®ryr /Apegsyring chemokine B-}4 gemsexpressjon level in cells or body

5 fluid of said individual;

)] comparing the chemokine B-15 gene expression level of said
individual with a standard chemokine B-15 gene expression level, whereby an
increase or decrease in the chemokine B-15 gene expression level of said
individual compared to said standard expression level is indicative of a thymus

10 disorder.

- Sheet Has Been Reilaced
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25
ATA
Phe
50
Val
60
CAC
Hi s

Ay
95
AGC
Ser
AGG
Val
125
604
664

TTC
Tyr

AAG
Cys

CAC
Asn
GcC
Pro

AGC
Ser
AAT
Ser

30 35 AGC TGC AAT CTG CCT GCT GCG
TAC CTC CCC AAG AGA CAC AGG 303 Ser Cys Asn Leu Pro Ala Ala lle
Leu Pro Lys Arg His Arg 40 45
GIG TQJo Pz AC CCC AAA AGC AGG GAG GTG CAG AGA CCC AEgrusdénosal Lys
dy Asn Pro Lys Ser Arg Gu Val Gn Apg Ala Met Lys 55
éQF:CTG GAT CCT q@@ AAT AAG GIT TTF GCA AAG CTC
AAC ACG 399 Leu eu Asp Al a Arg n Lys Val Phe g Lys Leu HIS
Thr
CCT CAT GCT @ﬁﬁ%ﬁﬁﬁ%@ﬁéﬁﬁﬁ%@%@@%ﬁﬁ@%ﬁﬁ&@EET%TrCGEEGAQﬁTn
H s Ala Val Lys-tys--eu-Sert-Set--GytAsn--85+-----~-=--t----coeoo B0--
ZUGGCCGOEGGTAGIEGHBGGAKDWGEGIEALEHA¥WEECIEUGGBGCAA¢ﬁmGEﬁGGYCUﬁ
AGC AAG 495 Serpgys Leu Ser Ser Spr Lys Phe Ser Asg Pro Ile Ser
Lys 105 110 115

Ceu Leu I1s %&@@@&@C@W@@%ﬁﬁ%@%ﬁﬁ%ﬁ”

CATTTCTGGG CTCCATORAC "ACAGCAGEEC t@@ATCTTTC TCCGATARAAT OOGTCEOCCT -

ACAGACCCAG CTGLGGRTZIETECTITLERACACE

GIACTABGAEACTRAGGACCGRATRGACCACEEG
M.N L W L L ACHL VA
40 60 80

GGCTTCéTGGGAGCCTéGGCCCCCGCfGTCCACAC’C&AAGGTGTCTi’TGAGGACTGéTGC

[, [ TR TR L RPN, [ + --------- [ TR b

CCGAAGGACCCTCAGACCCAGEEGCAACAGRTRTERGTTCCACAGAMCTCCTEACGACE

G F LGAWAPAVHTQGVFEDTCSC
100 120 | 140

CTGGCCTACCACTACCCCATTGGGTGGGCTGTGCTCCGGCGCGCCTGGACTTACCGGATC

—————— Foecrmmnneea [ TR L LAt L B et L

GACCGGATGGTGATGGGGTAACCCACCCGACACGAGGCCGCGCGGACCTGAATGGCCTAG
L AYHYPIGWAVLRRAWTYRI
160 180 200

CAGGAGGTGAGCGEGAGCTECAATCTGCCTACTGCGATATTCTACCTCCCCAAGAGACAC

- Fommmmem—n Fomccmm—ma Focammnm— X S -

GTCCTCCACTCGCCCTCRACGTTAGACGGACGACGCTATAAGATGGAGGGGTTCTCTGTG
QFEVSGSCNLPAATIFYLPKTE REH
220 240 260

AGGAAGGTGTGTGGGAACCCCAAAAGéAGGGAGGTG(EAGAGAGCCA%GAAGCTCCTéGAT

c————— R Y W docemm e O S Fomemmm——n Feonn

TCCTTCCACACACCCTTGGGGTTTTCGTCCCTCCACGTCTCTCGGTACTTCGAGGACCTA
RKVCGNPIKSREVQRAMKLTLTD
280 300 ) 320

GCTCRAAATAAGGTTTTTGCAAAGCTCCACCACAACACGCAGACC TTCCAAGGCCCTCAT

—————— AR Fevmmcaa-- teomcncnnma R Foecemenaa +e-

CGAGCTTTATTCCAAAAACGTTTCGAGGTGGTGTTGTGCuTCTGGAAGGTTCCGGGAGTA
ARNKVYVYFAKLHHNTQTFOQGTPH

FIG. 1A

SUBSTITUTE SHEET (RULE 26)



GITGGTCCTC CCTCTGCACC CCCACCACCT CCTGCCCGIC TGGCAACTGG AAAGAGGGAG 724

TTGEOCTGAT TTTAAGCCTT TTGOOGCTCC GGGGACCAGC AGCAATCCTG GGCAGCCAGT 784
GGCTCTTGTA GAGAAGACTT AGGATACCTC TCTCACTTTC TGITTCTTGC CGTCCACCCC 844
GGGCCATGCC AGTgh@Hadger TCTCGGTCCC TOCAAAACTC TGGTCAGTTC AAGGA T¥eabuss/tossf 04 -
CTCOCAGGCT ATGCTITICT ATAACTTTTA AATAAACCTT, (GOGGGTGAT GGAGTCAAAA 964
AARAAAAAAA AAAAAAAAAA ANAAA 989
WO 97/ 48807 360 380 per/ Usees 10561

"~ (2) | NFORVATI ON FOR SE&LD NO. 2: - (TI ) S(iE’ngENCE CHARACTERI STI CS:
(A) LENGTH 149 anfGieTAAMGRAGTTGAGTTCTGGAAACTCEBAMGNAECATHATREAGTTAAGCAATCCC
(D TOPOLOGY: lineaf--=--+----- ~FiYy- -MEEEGUHE -TYRE - -pF ot ei-A~ - 4=~ - = - - - (-}~
SEQUENCE DESCRI PTI GRACATET TTZANCT CRAGARETT TSABG T FCAATAGTAGDAGL ETCAARTCEITAGREY Val
AlaGdyPheleu Ay Alag xk | S S G NS KLSSSKTFSNSEP
400 420 440 -

ATCAGCAGCAGCAAGAGGAATGTCTCCCTCCTRATATCAGCTAATTCAGGACTATGAGCE

—————- Femmmanaaa R L Fowmcnnnna Rl +e--

TAGTCGTCGTCGTTCTCCTTACAGAGGGAGGACTATAGTCGATTAAGTCCTGACACTCGG
I SSSKRNVSLLISANSGL *
460 480 500

GGCTCATTTCTGGRCTCCATCBGCACAGRAGGRRCCAGATCTTTCTCCGATAMACCGTC

-———— L T b L O Frrmmacnaa o tevocmcnaa oo

CCGAGTAAAGACCCGAGGTAGCCGTGTCCTCCCCGGCCTAGAAAGAGGCTATTTTGGCAG
520 540 560

GCCCTACAGACCCAGCTGTCCCCACGCCTCTRTCTTTTGEGTCAAGTCTTAATCCCTGCA

—————— B it e B L Femrcmmea= e

CGGGATGTCTGGATCGACAGGGGTGCGGAGACAGAAAACCCAGT TCAGAATTAGGGACGT
580 600 620

CCTGAGTTGRTCCTCOCTCTRCACCCCCACCACCTCCTGCCCATTTGRCAACTGRAAAGA

————— S . S S . Focmmeeenn PR

GGACTCAACCAGGAGGGAGACGTGGGGGTGGTGGAGGACGGGCAAACCGTTGACCTTTCT
640 660 680

GGGAGTTGGCCTGATTTTAAGCCTTTTGCCRCTCCRGRRACCAGCAGCAATCCTGAGCAG

—m———a . Fovmmmconn Fomamemm—- . P +emm

CCCTCAACCGGACTAAAATTCGGAAAACGGCGAGGCCCCTGGTCGTCGTTAGGACCCGTC
700 720 - 740

CCAGTGGCTCTTGTAGAGAAGACTTAGGATACCTCTCTCACTTTCTGTTTCTTGCCGTCE

———ea- Frmmm e R L Focmncnm- R e -

GGTCACCGAGAACATCTCTTCTGAATCCTATGGAGAGAGTGAAAGACAAAGAACGGCAGG
760 780 y 800

ACCCCGEGCCATRCCAGTRTETCCCTCTGEGTCCCTCCAMACTCTGGTCAGTTCAAGGA

c—m—-- Fommmm———— Fomemm———a Fmmmmem—ue S N S oo

TEGGGCCCGETACGGTCACACAGGGAGACCCAGGGAGGTTTTGAGACCAGTCAAGTTCCT

FIG. 1B
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-20
Pro
1
Val
25
35
Asn
60
65
Adn
90
95
Lys
120

(B)

-15 -10 -5 Trp Ala

Al a Val HisThrGInGIyVaI Phe A u Asp Cys Cys Leu
10 Ala Tyr His Tyr Prolle Gy Trp Ala
Leu Arg o3P Thr 15 20 PCT/US96/10561
Tyr Arg | nGIuVaI Ser Gy Ser Cys Asn Leu Pro Ala Ala lle 30
40 Phe Tyr Leu Pro Lys Arg H's Arg Lys Val Cys Ay
Pro Lys Ser 45 - 50
Arg Gu Val dn Arg Ala Met Lys Lé/?eu Asp Ala Ar Asn Lys Val

829 075 Phe Ala Ly§6 &eu Hs Hs Asn Thr

Thr Phe An Ay Pro Hs Al a. 80. 85

Val Lys Lys L’%‘.CCEQJT CS@AGGGT&TWTAMWHAAS@M@TTGW GATGGAGT
.................. H4Q5__Ser.4+Asn. Pr.o-4le _Ser.Ser..Ser

ALdg Asn Val sge %&%@?QWWMAEE@%C%C%‘,l\éTACCTCA 0

SEQUENCE CHARACTERI S LENGTH. 95 anmi no acids
TYPE: am no aC|d
—————— S . S +-=-
GTTTTITITTIITTIN NIRRT TR i

SUBSTITUTE SHEET (RULE 26)



(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i) MOLECULE

TYPE: protein WO 97/ 48807 41
PCT/ US96/ 10561 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 3: Al a Thr
GI u Thr Lys Gwoddegsod N Ser Ser Leu Lys Ala Gn Gn Ay r&TIUS96/10561
10 15 Leu du lle Gu Mt Phe
HIS Met Ay Phe An Asp Ser Ser Asp Cys 20
- 25 30 Cys Leu %&r Tyr Asn Ser Arg Ile @n Cys Ser .
Arg Phe Ile Ay Tyr 40
45 Phe Pro Ile Ser Ay Gy Q/s Thr Arg Pro Ay Ile Ile Phe Ile Ser
- 50 55 60 Lys Arg Ay Phe dn Val
~ Cys Ala Asn Pro Ser Asp Arg.Arg Val dn .65 . 70
75 - CKB-15 11 BAGFLGAWAPAMHTQGYRE Ar.g. Leu GH:GHIWH)PBIGM&LRREWT Bgo Arg
- Thr Tyr Lys G@n | coio .z 85 e o). 99
95 MMRP2 5 ATETKEVOSSLKAQOGLEIEMFHMGFQDSSDCCLSYNSRIQUSRFIGYFP 54

CKB-15 49 YRIQEVSGSCNLPAATFYLPKRHRKVCGNPKSREVQRAMKLLDARNKVFA 98
IR E IR

JIRE L
MMRPZ 55 ..... ISGGCTRP .GI IFISKRGFQVCANPSDRRVQRC .......... IE 88
CkB-15 99 KLHHNTQTFOGPHAVKK 115

J I3 {:. 1.
MMRP2 89 RLEQNSQ....PRTYKG 101

FIG. 2
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(2) | NFORMATI ON FOR SEQ | D NO 4: (i) SEQUENCE CHARACTER! STI CS;

(A) LENGTH. 27 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e - (D) TOPOLOGY: Iinear (1i) MOLECULE
TYPE: DNA (gm (xi) SEQUENCE DESCRI PTI ON: SEQ PDTNSY6110561
GCCGTCGACG T AGGTGTC ' 27
(2) | NFORVATI ON FOR SEQ | D NQ 5: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 30 base pairs . (B) TYPE: nucleic acid (O.
STRANDEDNESS: si ngl e (D) TOBYOGY: linear (i) MOLECULE
TYPE: DNA (genomic) (xi) SEQUENCE DESCRI PTION: SEQ I D NG 5:
GCCTCTAGAG GAGCCCAGAA ATGAGCCGEEC 30
o
a
Fetal 3 2
E ©
[+ ot
: ‘ c 3 = 2 c B
[, [} E o - (1] 2
2 2 > c 8 389
S & E 8 ¢ a &
7L HTSEX82

ACTIN

1 2 3 4 5 6 7 8 9 1011 12 13 14

FIG.3
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B L

(A LENGTH" 36 base
STRANDEDNESS: si ngl e
TYPE: DNA (genonic)

GCCTCTAGAG CCATCATGAA CCTGTGGCTC CTGGECC
(2) | NFORVATI ON FOR SEQ I D NO 7: (i) SEQU
(A) LENGTH: 30 base pairs

FSEPAe R, () (SEAGRIE, -;_»7

B) TYPE:
REPLAGED ) TI(‘ )O_OGY: ||

(xi) SEGENCE DESCRI T%WM SEQ ] D ‘

(B) TYPE: nletert™a

WHAT IS CLAIMED IS :

L. An isolated nucleic acid molecule selected from the group consisting of:

(a)
®)
(©)

(d)

O

®
®

a polynucleotide encoding a polypeptide comprising amino acids from
about -20 to about 129 in SEQ ID NO:2; |
apolynucleotide encoding a polypeptide comprising amino acids from
about -19 to about 129 in SEQ ID NO:2;

apolynucleotide encoding a polypeptide comprising amino acids from
about 1 to about 129 in SEQ ID NO:2; |

a polynucleotide encoding a polypeptide having the amino acid
sequence encoded by the cDNA clone contained in ATCC Deposit
No. 97519;

a polynucleotide encoding the mature chemokine B-15 polypeptide
having the amino acid sequence encoded by the cDNA clone
contained in ATCC Deposit No. 97519;

the complement of (a), (b), (c), (d), or (e);

a first polynucleotide which hybridizes under the condit_ions of42°C
in 50 % formamide, 5xSSC, 50 mM sodium phosphate (pH7.6), 5x
Denhardt's solutions, 10% dextran sulfate, and 20 pg/ml denatured,
sheared salmon sperm DNA, followed by a wash at 65 °C in a solution
coﬁsisting of 0.1x SSC, to a second polynucleotide having the
nucleotide sequence of the coding region of SEQ ID NO:1 or the
complement thereof; wherein said first polynucleotide encodes a
polypeptide which retains substantially the same activity as a
polypeptide having the amino acid sequence of SEQ ID NO:2; and

This Sheet Has Been Replaced
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(D) TOPOLOGY;

Linear (i)

vl DUFARFRRETARR MR, o2

NO 7 © CCTCTACAG GAGCCHAS, SHFER,

30 (2) | NFORMATI ON FOR

SEQUE

(A) LENGTH: 30 base pairs
STRANDEDNESS: si ngl e
TYPE: DNA (genonic)

GCGAAGCTTA TGAACCTGTG GCTCCTGECC

REPLACENERT' SHEETEC ! D

(2) I'NFORMATI ON FOR (?SQ ! zE) po ym?élcotide havin(gi_g nu%E'%{Ee':\I %u%%%ﬁgnglallﬁihe

polynucleotide of (a), (b), (©), (d), or (e).

2. The isolated nucleic acid molecule of claim 1, wherein said polynucleotide is (a).

3. The isolated nucleic acid molecule of claim 1, wherein said polynucleotide is (b)..
4. ‘The isolated nucleic acid molecule of claim 1, wherein said polynucleotide is (c).
5. The isolated nucleic acid moleculve of claim 1, wherein said po-I.ynucleotide is (d).
6. The isolated nucieic acid molecule of claim 1, wherein said polynucleotide is (e).
7. The isolated nucleic acid molecule of claim 1, wherein said polynucleotide is (f).
8. The isolated nucleic acid molecule of claim 1, wherein said polynucleotide is (g).
9. The isolated nucleic acid molecule of claim 1, wherein said polynucleotide is (h).

10.  Anisolated nucleic acid molecule comprising nucleotides selected from the group

consisting of:

500 contiguous nucleotides from the coding region of SEQ ID NO:1; and

@
(b)  the complement of (a).
11.  The isolated nucleic acid molecule of claim 10, which is (a).

12.  The isolated nucleic acid molecule of claim 10, which is (b).

This Sheet Has Been Re
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30



meamml "III "tlme pai r s| THR3SHEET HA BEF%I]:B) .'96/ 10561

STRANDEDNESS! si ngl e REPLAC _
I\/O_ECULE TYPE: DNA (genonte) (xi)) SEQUENCE DEMAR 5h ?EngA?

NO 9: GCGCTCGAGT CAAGCGTAGT CT%ACGTCG'?TATGGGT
60 C

61 WO 97/ 48807

PCT/ US96/ 10561

13.  The isolated nucleic acid molecule of claim 11, which comprises at least 750

contiguous nucleotides from the coding region of SEQ ID NO:1.

14.  Anisolated nucleic acid molecule selected from the group consisting of:

(@)  apolynucleotide encoding a polypeptide consisting of amino acids
from -20 to 129 in SEQ ID NO:2; '

(b)  apolynucleotide encoding a polypeptide consisting of amino acids
from -19 to 129 in SEQ ID NO:2;

(c) a polynucleotide encoding a polypeptide consisting of amino acids
from 1 to 129 in SEQ ID NO:2; .

(d)  apolynucleotide having a nucleotide sequence 95% identical to the
polynucleotide of (a), (b) or (c); and

(e)  the complement of (a), (b), or (c).

15.  The isolated nucleic acid molecule of claim 14, wherein said polynucleotide is (a).
16.  The isolated nucleic aciq molecule of claim 14, wherein said polynucleotide is (b).
17.  The isolated nucleic acid molecule of claim 14, wherein said polynucleotide is (c).
18.  The iéolated nucleic acid molecule of claim 14, wherein said polynucleotide is (d).
19.  The isolated nucleic acid molecule of claim 14, wherein said polynucleotide is (e).

20. The isolated nucleic acid molecule of claim 2, wherein said polynucleotide comprises
nucleotides 88 to 534 in SEQ ID NO:1.
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depositary institution -CA L TYRE COLLECTI Adfir ess of
. depositary institution (including post #8 cod el 2301

Parkl awn Drive Rockville, Maryland 20852 United States of Anerica

_ i . A i N \pri |
Sgt elgngepozsllit The isolated nucleic acid molecule of clw@@gﬁ%&%l?&a&gﬁbd&g@pn ersI

- | NDI CATI ONS( | eav I d 40§34 ' .1 This information is continued
f on an additional ergﬁie%?hféeérlr‘]r&q3 %g% In respect of those
- desi-gnations in which a European Patent is sought a sanmple of the
- deposited m croorgani smw |l be nade avail able until the publication qf
the nention % t hEhegpolpied Bycleinaci Hwivei%?fﬁ@{r%ﬁtw eipysaid polymcieptide compiipasch
. the ~ appli CatiO%J&?e%ﬁﬁé‘seihsrtﬁfs‘s‘ﬁ‘?ﬁsﬁmﬁﬁbqf.am or is deened to be

y by

- wi t hdrawn, onl

23. The isolated nucleic acid molécule of claim 1, which is DNA.
24.  The isolated nucleic acid molecule of claim 14, which is DNA.
25. The isolated nucleic acid molecule of claim 1, which is RNA.
26.  The isolated nucleic acid molecule of claim 14, which is RNA.

27.  Thepolynucleotide of claim 1, wherein said polynucleotide is fused to a heterologous

polynucleotide.

28.  The polynucleotide of claim 27, wherein said heterologous polynucleotide encodes

a heterologbus polypeptide.

29.  The polynucleotide of claim 14, wherein said polynucleotide is fused to a

heterologous polynucleotide.

30. The polynucleotide of claim 29, wherein said heterologous polynucleotide encodes

a heterologous polypeptide.
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DE i f"the i'ndicat

tll:mllnﬁmfl Hﬂlﬁmg sanpl e to an expert nominated by the person requesting
(4) EPC). D. DESI GNATED STAT

[ [l desi
SEPARATE FURNI SHI NG OF | Wl&w&? %EER dl ank i
i ndi cations |isted belovlil_mJ ﬂrteftoth

(specify the general nature of the indications ejg

Deposit")

For receP9ing OFfi

For Inter national Bureau use only This sheet was]received Wi th th ]

i nt er nati onal
Internatiogal

lé]gg t | Cl)ll?lcle c@prd] m&ecule wﬁﬁh hV\@r?dlge%Cgrlld\ére the s&/mgent conditions of

Aut horyh 28008 B{/éiﬁfght at 42°C in a solution consisting of 50% formamide, 5x SSC, 50 mM sodium
phosphate (pH 7.6), 5x Denhardt's solution, 10% dextran sulfate, and 20 pg/ml denatured, sheared

salmon sperm DNA; and washing at 65 °C in a solution consisting of 0.1x SSC, to a member selected

from the group consisting of:

(a)  apolynucleotide encoding a polypeptide comprising amino acids from
-20 to 129 in SEQ ID NO:2;

(b)  apolynucleotide encoding a polypeptide comprising amino acids_ from
-19 to 129 in SEQ ID NO:2;

(¢)  apolynucleotide encoding a polypeptide comprising amino acids from
1 to 129 in SEQ ID NO:2; and |

(d) the complement of (a), (b) or (c);

wherein said isolated nucleic acid molecule encodes a polypeptide having substantially

the same activity as a polypeptide consisting of amino acids 1 to 129 of SEQ ID NO:2.

32.

34,
35,

36.

The isolated nucleic acid molecule of claim 31, wherein said member is (a).
The isolated nucleic acid molecule of claim 31, wherein said member is (b).
The isolaﬁed nucleic acid molecule of claim 31, wherein said member is (c).
The isolated nucleic acid molecule of claim 31, wherein said member is (d).

An isolated nucleic acid molecule comprising a first polynucleotide which hybridizes

to the cDNA contained in ATCC Deposit No. 97519, under conditions comprising:
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D LS 1. An isol ated rMuEEst | e

3}“"%"‘&"““ cI eot i de sel ect ed from t heAdioa of :

(a)* a pelynhud eatid NEOR (G ; out 129 in
SEQID NO 2; ) Vil citae BEEN ilng2&MAR 999 dd fir om about
19 to about 129 in SEQ ; plol ynucl eoti de jefqcodi ng am no
acids fromabout 1 to about 129 In SEQTD NOR; ar a pdl ynucl eot i-de
encodi ng the am no aci d sequence encoded by t e cDNA el one.. ATCC Deposi t
No. 97519; (e) a polynucleotidae encoding the mat ure chenokine

b-15 pol ypeptide encoded by the cDNA clone in ATCC Deposit No. 97519; (f)
the conpl enent &) (a)incubating ¢eernightyt 42°C(im)a saltjon ccms!stme of pBYofotm

I o S8 S EasORGE nbeABhsiS ol i SRl BRI b SRR ‘2&5

(pH7 Hgf*nﬁﬁwﬁﬂ&fé‘ﬁ%"“* As DNAYgext ran sul fate, and 20 ng/m
denatg%/ sheare | mon sperm DNA, fol | owed by vvashlng at 65[err]Cin a
sol ution consi stbng GvasﬁmgmtS'S’(C}nta)scdutyummdlsmvﬁ‘ﬂJngS lde havi ng the

nucl eoti de enge_of the Od.l n of S e co nt
t her eof ; wﬁé&e “saéiﬁﬁt P‘PIV’%‘E" gg)egthcgggggg%gﬂnﬁ

retai ed iPAITTEEDED daﬁvam t he ami no
aci d ggqﬁﬁgﬁ%a@é‘gdg}%ﬂé@mu&bw%ﬁ%ol ilnucl eoti de at |l east 95%
identical to the polynucleotide of (a), (b), (c), (d) or (e) 2. The

I I
I(Z? ated n%% el %?e%lor%bgloalns \(r:e%lto? cgznp(r:xlsl?llg%e 1sblatve\:'g poFyn clséghcfje cﬁ%laﬁ fl eotide is

38. A genetically engineered host cell comprising the isolated polynucleotide of claim 1

operatively associated with a heterologous regulatory sequence that controls gene expression.

39. A recombinant method for producing a polypeptide that comprises culturing the
genetically engineered host cell of claim 37 under conditions such that said polypeptide is expressed

and recovering said polypeptide.
40. | A polypeptide produced according to the method of claim 39.
41. A composition comprising the polypeptide of claim 40.
42. A composition comprising the polynucleotide of claim 1.
44. A recombinant vector comprising the isolated polynucleotide of claim 14.

45.  Agenetically engineered host cell comprising the isolated polynucleotide of claim 14

operatively associated with a heterologous regulatory sequence that controls gene expression.
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[ sol ated. nucleic acid nolecule oficlaing
The isolated nucleic acid :
sai d polynucleotide is (f)-. 8. The iisol at ed nucI eic ELCI d nolecule of
claim 1, wherein

-

Is (e). 7.

46.

A e-e1-6—-act-0 0Dl petH-eme
THIS SHEEReHAS: BEEN efRERLA
cl eot REELAC‘ED( c).

‘wher erm—sad pun Y Al

sai d pol ynucl eoti de is™(g):

A recombinant method for producing a polypeptide that comprises culturing the

genetically engineered host cell of ciaim 45 under conditions such that said pbiypeptide is expressed

and recovering said polypeptide.

47.

48.

49.

50.

A polypeptide produced according to the method of claim 46.

A composition comprising the polypeptide of claim 47.

A composition comprising the polynucleotide of claim 14.

An isolated polypeptide selected from the group consisting of:

(2)

(®)

©

@

(e)

®

(2

a polypeptide comprising amino acids from about -20 to about 129 in
SEQ ID NO:2;

. apolypeptide comprising amino acids from about -19 to about 129 in

SEQ ID NO:2;

a polypeptide comprising amino acids from about 1 to about 129 in
SEQ ID NO:2;

a polypeptide having the amino acid sequence encoded by the cDNA
clone contained in ATCC Deposit No. 97519;

amature chemokine 3-15 polypeptide having the amino acid sequence
encoded by the cDNA clone contained in ATCC Deposit No. 97519;
a ﬁolypeptide having an amino acid sequence 95% identical to the
polypeptide of (a), (b), (c), (d). or (¢); and

a polypeptide encoded by a first polynucleotide which hybridizes
under the conditions of 42°C'in 50 % formanﬁde, 5xSSC, 50 mM
sodium phosphate (pH7.6), 5x Denhardt's solutions, 10% dextran
sulfate, and 20 pg/ml denatured, sheared salmon sperm DNA,

A

nucl ei ¢ aci d
.1 6. The

' } pol ynucl eot i de
Clllaiim 1, " wherein

SRt SRR 7 L

Lo -m:?:mw:‘:m-mh LS LN
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nucl e| c eld ol ecul e of g sai d
poll)l"[lmwumﬂn'ﬂml] Tihis SHEﬂTaHgsTEFEW i onpri si ng
30 cont‘i gliou8 nlicl’eoti des fr m t hey Q)%Erlp regi O+ 11. The-
i sol at ed nucl eic acid nol ecureof—etai cg

nucl eoti'des fromthe coding regi on of §I%) I D

[ 0 cont Q ous
i %ng spl at ed _
nucl ei ¢ acid nol ecul e conprising a polynucleotfd ,u:lg_,,_30 ‘c nti guous -
am no acids of SEQ I D NG 2.

67 13. An isolated nucleic acid rml ecul e co'ﬁ“T‘?r'h'rg-ef- -a.-pal ynucl eot i de

.selected fromthe group congsisting o a pol ynucl eqti de
encodi ng am no acids from QW§4)anya§Ihat§éd3|1@aﬁ@u§on comprisipg ().1x SC, to a

() ™5 Bl ynuct coti de - encemapoarelco 8 arbing e hgclodity Srtenth o .

region of SEQ ID NO:1 or the complement thereof; wherein said

polypeptide which retains substantially the same activity as a
polypeptide having the amino acid sequence of SEQ ID NO:2.

50.  The isolated polypeptide of claim 50, wherein said polypeptide is (a).
51.  The isolated polypeptide of ciaim 50, wherein said polypeptide is (b).
52.  The isolated polypeptide of claim 56, wherein said polypeptidé is (c).
53.  The isolated polypéptide of claim 50, wherein said polypeptide is (d).
54.  The isolated polypeptide of claim 50, wherein said polypeptide is (e).
55.  The isolated polypeptide of claim 50, wherein said polypeptide is (f).
56.  The isolated polypeptide of claim 50, wherein said polypeptide is (g).

57.  Anisolated polypeptide selected from the group consisting of:
(a)  apolypeptide consisting of amino acids from -20 to 129 in SEQ ID

NO:2;

b) a polypepticie consisting of amino acids from -19 to 129 in SEQ ID
NO:2;

(c) a polypeptide consisting of amino acids lfrom 1 to 129 in SEQ ID
NO:2; and '

This Sheet Has Been Relilac

(AR O




(d)
(b)

~

”!llm mm‘m HHH“ de(g; iy /E;I ﬂﬁgtBE‘EE to the r%cl (.E.Ot i 2e Ofl'h(ea)

1E

i sol at ed nucl'ei ¢ acid nol ecll e of dYd LM 1) OF | eotide is
(a). 15. The isolated nucleic acid nol ecul e bof] ¢l ai m 13, wijerdein said
pol ynucl eotide is (b). i6. The isol at ed7ducl i 2@ pARDeGUlje fof claim
13, wherein said polynucleotide is (c). 17. i solated nuql dic acid -~
nol ecul e of claim 13, wherein said pol ynucl eoty de~1Ts U 18. § The

i sol ated nucleic acid nolecule of claim 13, ferei n sai d _pol ynudl eotide is
(e). 19. The isolated nucleic acid nolecule of claim2, conprising

nucl eotides 88 to 534 {d) SERQpbIppbi@ide. having an amino acid sequence 95% identical to the

58.

59.

60.

61.

62.

63.

64.

65.

comprising;:

N

polypeptide of (a), (b) or (c).
The isolated nucleic acid molecule of claim 57, wherein said polynucleotide is (a).
The isolated nucleic acid molecule of claim 57, wherein said polynucleotide is (b).
The isolated nucleic acid molecule of claim 57, wherein said polynucleotide is (c).
The isolated nucleic acid molecule of claim 57, wherein éaid polynugleotide ié @@).

The polypeptide of claim 50, wherein said polypeptide is fused to a heterologous
polypeptide. |

The polypeptide of claim 57, wherein said polypeptide is fused to a heterologous
polypeptide.

A composition comprising the polypeptide of claim 50 or 57.
A method useful in the diagnosis of a disorder of the thymus in an.individua'l

(a) measuring chemokine $-15 gene expression level in cells or body fluid of said
individual;

(b)  comparing the chemokine B-15 gene expression level of said individual with
a standard chemokine B-15 gene expression level, whereby an increase or
decrease in the .chemokine B-15 gene expression level of said individual

. compared to said standard expression level is indicative of a thymus disorder.
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68 20. The isolated nucleic acid nolecule of claim3, conprising

nucl eotides 91 to 534 in SEQ I D NO 1. 21. The isolated nucleic acﬂ$069‘79'6
. ol ecul 2 of..tlaim4, conprising nucleotides 148 to 534 in SEQ | E Y Lo

22. " The isolated nucleic acid molecule of claim1, which is D@ gt 5

The isol ated nuclRTaci d nol worberaiembal RLIPROBRIETY ORIANZATIONS DNA =
i sol'at ed nucl eic acid nol ecul e of cl al‘f‘ﬁ'“f“’“'\mm Ch i s RNA The

i sol at ed _nISTERNATIGNAL ABPIHEATIONGFURLISHER @EDEWEWAWPER@EON TREATY (PCT)

| ol -at edl¢nusérpiiearrated camiaea ¢ Of Cl gl M LonitMihaleG Paslidtbd Minb: 2 WO 97/48807

het er ol )go&zﬂqlsngu&glmmcomgz,sz’ Tihgr | sol ated nucleic acid nol ecgl e of

claim 26, mlurel n sai d heferol ogous |pol (42 dsteruptional Pullication Rate: o 198 eA15.97)
pol ypep{ide.” The 1solated nuclerc gcrd nolecule of claim 13,
wher ei n .gawwnylmnmm Negeber; 5 f (REBEFS6(1056] [HER eqﬂﬁl s ﬁé@u’q&@ é@ & f;’NM%Z EE,

’ 22)-_l_l_ltemational Filing Date: 17 June 1 17.06.96) MX;1 0 NZ. PL, RO, RU, SI, SK, TJ ™, TR, UA
BRI : US, UZ;.VN, Evrasian patent (AM, AZ, BY, KG, KZ, MD,
- RU TM). European patent (AT BE, CH, DE, DK, ES,

(71) Applicant (for all designated States except US): HUMAN FI, FR GB ‘GR, IE, IT, LU, MC, NL, PT, SE).
GBNOM‘E(SCIENCBS, INC. [US/US]; 9410 Key West
. Avenue, Rockville, MD }08’50-3338(
Published :
- (72) Inventors; and With interngtional search report.
kR InventordAppllcmts {for US only): WEI, Ying-Fei [CN/US];
<+ 13524 8 Bale ydﬁe Damestowny MD 20878 (US).
- KREID! Brent, L. [US/US]; 13014 Praine Kndll Court,
~* Germantown, 20874 (US), EN, Craig, S/USY; |
- 22400 Rolling Hill Ryd’!.a nlle ws).

';(‘74) Agents. GOLDSTEIN, Jorge, A. et al; Sterne, Kessler,
3 ‘Goldstein & Fox P.L.L.C.,, Suite 600, 1100 New York
" - Avenue, N.W., Washington, DC 20005-3934 (Us).

| (59 Tite: CHBMO}H(E B-15
| 75 Aveent

1. The present invention concerns a member of the human chemokine CC protein famuy In particutar, isolated nucleic acid molecules are
- |:provided enceding the chemokine 8-15 protein. Chemokine 8-15 polypeptides are also provided. The inveation further concems diagnostic
|:methods for detecting thymus disorders and therapeutic methods for modulating bone marrow cell proliferation and differentiation,
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ic acid nolecule of claim 28, wherein said PO
:;:het erlmﬂmﬂ"mﬂwmﬂlﬁt i de encodes a heterol ogous poI ypepti de. '
69 CAnti sl at ed nucleic acid nol ecul e conpr.i si ng a pol ynucl eoti de

whi ch hybr| di zes under the stringent condition BV s erni ght at
42[err]Cin a solution con5|st|ng of 50% f or my¥: ; 'C§. _J‘ sodi um
phosphate (pH 7.6), 5x Denhardt's solution, 1(4% dextran guftate] and 20
ng/ M denatured, sheared sal non sperm ©B%A, folfl vveqléjgg y ng ft 65[err]C
in a solution consisting.of 0.1x SSC, to a nernbgr select frpnjthe group
consi sting of: (a) a nucleic acid encqdi =S from-20 to
129 in SE@VI-D\'N@S%LAIMED I§b) a nucleic acid am no acfds from-19
to 129 in SEQ I D NO (c) a nucl ei c aci d encodi ng airo aci ds from

1to 129 in SEQID NO 2; and (d) the conpl erren_t of (a), (b) or (c);
e o, PoAN MR heRefoAad TRl FBIE & Bt AR gledbay. L
NG 2. 31fromTthe gregp abasistigbi c aci d nol ecul e of claim 30, wherein said
nenber 1s (a). (a) a polynucleotide encoding amino acids from about -20 to about
129 in SEQ ID NO:2;

(b) a polynucleotide encoding amino acids from about -19 to about
129 in SEQ ID NO:2;

(c) a polynucleotide encoding amino acids from about 1 to about 129
in SEQ ID NO:2;

(d) a polynucleotide encoding the amino acid sequence encoded by
the cDNA clone in ATCC Deposit No. 97519;

(¢) a polynucleotide encoding the mature chemokine b-15
polypeptide encoded by the cDNA clone in ATCC Deposit No. 97519;
()  the complement of (a), (b), (), (d) or (e);
() - a first polynucleotide which hybridizes under the conditions of incubating
overnight at 42°C in a solution consisting of 50% formamide, 5x SSC, 50 mM
sodium phosphate (pH7.6j, 5x Denhardt's solutions, 10% dextran sulfate, and
20 mg/ml denatured, sheared salmon sperm DNA, followed by washing at 65°C
in a solution consisting of 0.1x SSC, to a second polynucleotide having the
nucleotide sequence of the coding region of SEQ ID NO:1 or the complement
thereof; wheréin said first polynucleotide encodes a polypeptide which retains
substantially the same activity as a polypeptide having the amino acid
sequence of SEQ ID NO:2; and
(h) a polynucleotide at least 95% identical to the pélynucleotide of (a), (b),

(c), (d) or (e).

2. The isolated nucleic acid molecule of claim 1, wherein said

polynucleotide is (a).



d nenber is
ein said"
m 30,

34

32. mw”ﬂ |+ H!IIeic aci d ol ecul e of cl aj-m
s(b) . FIRGEL TR ed nucl ei ¢ aci d nol ecul &tttk

menber is (c). 34. The isol ated nucl ei c acild

wherein said nenber is (d). : MNeHTTECISY

35. An isolated nucleic acid nolecule conprigjmg a polynucl egt}lde which
hybri di zes to the codi ng region of the cDNA caht-et-pee=trr<i Dgposit No.
97519, under conditions conprising: (af8 incullati ng overnight at| 42[err]C
in a solution consisting of 50% formam de, 5x SSC~ 50 nM sodi um phosphat e
(pH 7.6), 5x Denhardt's solution, 10% dextran sul fate, and 20 ng/mn

denat ured,3shearipsl fstiqea splelc Diddid ansblédule \Bis oldit a2, 6oherdihC daid a
sol ution consisting of 0.1x SSC, wherein said polynucl eotide encodes a
pol ypept i cRolynucleetidauis{bhntially the same activity as the pol ypeptide
encoded by the cDNA clone contained in ATCC Deposit No. 97519.
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4, The isolated nucleic acid molecule of claim 1, wherein said
polynucleotide is (c).

5. The isolated nucleic acid molecule of claim 1, wherein said
polynucleotide is (d).

6. The isolated nucleic acid molecule of claim 1, wherein said
polynucleotide is (e).

7. The isolated nucleic acid molecule of claim 1, wherein said
polynucleotide is (f).

8. The isolated nucleic acid molecule of claim 1, wherein said
polynucleotide is (g).

9. The isolated nucleic acid molecule of claim 1, wherein said
polynucleotide is (h).

10. An isolated nucleic acid molecule comprising 30 contiguous nucleotides
from the coding region of SEQ ID NO:1.

11.  The isolated nucleic acid molecule of claim 10, comprising 70 contiguous
nucleotides from the coding region of SEQ ID NO:1.

12.  An isolated nucleic acid molecule comprising a polynucleotide encoding
30 contiguous amino acids of SEQ ID NO:2.



ﬂm" ﬂum a reconbi nant vector conprising inserting the
q soI ate H I'llc" )l ecule of claiml into ‘fw‘(.vj.w. T e
reconbi nant® vect &r pro’duced by the nmet hod of cl =“-‘-, o ”“- ;
maki ng a genetically engi neered host cell conpr]

reconbi nant vector of claim37 into a host cell A% DY I gal |y
engi neered host cell produced by the nethod of im 2

genetically engi neered host cell conpri6ding the i sor tercjlaci d
nol ecul e of claim1 operably associated with athelerglogous regulflatory

sequence. 41. A reconbi nant nethod for producing a chenokine b-15

pol ypept i deg. CORRfisSafed wudiéic rdci&nfd&lwaeﬁsusﬁﬁd of 8pplyreiestidecsdlested |  of
cl ai m 40 under conditions such that said pol ypeptide i's expressed and

recover i ngfreai thegsoyp eposigling of:

7142 A pol ypgati dg 15 ot ia8 Sriblindfarmthd 4848 ol L@k T28i sk ID

NO:2;

(b) a polynucleotide encoding amino acids from -19 to 129 in SEQ ID
NO:2; o .

(¢) a polynucleotide encoding amino acids from 1 to 129 in SEQ ID
NO:2;

(d) a polynucleotide at least 95% identical to the polynucleotide of (a),
(b) or (c); and
. (e) the complement of (a), (b) or (c).

14. The isolated nucleic acid molecule of claim 13, wherein said

polynucleotide is (a).

15. The isolated nucleic acid molecule of claim 13, wherein said

polynucleotide is (b).

16. The isolated nucleic acid molecule of claim 13, wherein said

polynucleotide is (c).

17. The isolated nucleic acid molecule of claim 13, wherein said

polynucleotide is (d).

18. The isolated nucleic acid molecule of claim 13, wherein said
polynucleotide is (e).

19. The isolated nucleic acid molecule of claim 2, comprising nucleotides 88
to 534 in SEQ ID NO:1.



H!I (ﬂ r“!‘ mtl sing the pol ypeptide of cI aim42. 44. A
'scorrp05| he isol ated nucl ei ¢ aqEHeITFErT-—e alm 1. 45.
i *-sgvv ‘ ﬂh""gu N IS

A reconbi nant vector conprising the isolated frid @l e of claim

13. 46. A genetically engineered host cell : )| at ed
nucl eic acid nol ecul e of .claim 13 operably as .io er ol ogous
regul atory sequence. 47. A reconbi nant net fo g §

pol ypeptide, conprising culturing the @@neticll TUteet- ot cell of

cl ai m 46 under conditions such that said pol yeptl de i s expr ess ,d and
recovering said pol ypepti de. 48. A pol ypeptide pi C ot ding to the
nmet hod of 20.ai n"THE isolatéd.nucleic acikdandlecale obapim S, conipnsingohygleptidase bf

cl ai m 48. ion conprising the isolated nucleic acid
mol ecul e o@%‘ﬁi“ﬂgﬁé Bpﬁél'} An isol ated pol ypeptide sel ected fromthe
group consisting of: (a) a polypeptide conprising amno acids from

about -20 to about 129 in SEQ I D NO 2; (b) a polypeptide conprising
am no aci d21.f r ofin@lisolatedl Bucleicabeidt mbkulen obE@IMD4NCORprising nutleptides

pol'ypeptid,ﬁlé:{)on&g)'t gg erN% ?m ds fromabout 1 to about 129

22. The isolated nucleic acid molecule of claim 1, which is DNA.
23.  The isolated nucleic acid molecule of claim 13, whiéh is DNA.
24. The isolated nucleic acid molecule of claim 1, which is RNA.
25. The isolated nucleic acid molecule of claim 13, which is RNA.

26. The isolated nucleic acid molecule of claim 1, further comprising a
heterologous polynucleotide.

27. The isolated nucleic acid molecule of claim 26, wherein said
heterologous polynucleoﬁde encodes a heterologous polypeptide.

28. The isolated nucleic acid molecule of claim 13, wherein said
polynucleotide is fused to a heterologous polynucleotide.

29. The isolated nucleic acid molecule of claim 28, wherein said
heterologous polynucleotide encodes a heterologous polypeptide.



I( 3) SEQIMIMH"IM"”““LQ the amno acid sequeree~EHCededatmET ZZCDNA cl ohe

containéd in ATCE Deposit No. 97519; (& Yeriey Eheqofki ne b- 15

e
contained in ATCC Deposit No. 97519; (fh - WI de fat | east 95%
I dentical to the polypeptide of (a), (b), (c) X ! (g a
pol ypepti de encoded by a first pol ynucl@bti de Linder the
conditions of incubating overnight at 42[err]({ )] oRr—eohsi sting of
50% f or mam de, 5xSSC, 50 nmM sodi um phosphat e , 5x Denhardt's

sol uti ons, 33.0% AaxisbRited Uuoksi€  acihtnadleculy &bnmshiguaeﬂolyabdeoadb awhiobn
sperm DNA, foll owed by washing at 65] err%Cln sol ution ng of 0. 1x
SSC, to a b%&ﬂ@qaynglﬁumaaémrasnh&om@oa ©f ey mo@v%re@ﬁﬁ@ié%b ﬁh

codi ng re%&ﬂtt h cgﬁgshﬁg'tﬂfr#)%ﬂf?@ﬁ‘%nm%’@@t 50 Weﬁdlum‘%ghpt | QSH havi ng

pol ypepti dé retains su e sane actrvity as
the am no A®G)d Sxenanlmelt'sfscﬁlﬁibri DI 0% aextrarBSulfaﬂ;heancbaoanglmlpderyqtap&d de of

clai m51, which I
is (b). shearedI galmgn sperm Dl\]r efcl)lﬁ)(\)/ve% PbcI s%%e Itd&% A %I 4 Iﬁ‘ anhI ch
consisting of 0.1x SSC, to a member selected from the group consisting of:
(a) a nucleic acid encoding amino acids from -20 to 129 in SEQ ID

NO:2;

(b) a nucleic acid encoding amino acids from -19 to 129 in SEQ ID
NO:2;

(c) a nucleic acid encoding amino acids from 1 to 129 in SEQ ID
NO:2; and

(d) the complement of (a), (b) or (c);
wherein said polynucleotide encodes a polypeptide having substantially the
same activity as a polypeptide consisting of amino acids 1 to 129 of SEQ ID
NO:2.

31. The isolated nucleic acid molecule of claim 30, wherein said member is

(a).

32. The isolated nucleic acid molecule of claim 30, wherein said member is

(b).

33. The isolated nucleic acid molecule of claim 30, wherein said member is

().

34. The isolated nucleic acid molecule of claim 30, wherein said member is

(d).



A % 1 e

pol ypept i*de °of tcl 4i ni 517, Whl chis (e). 57. r*if&%‘.ﬁﬂ{“j% H‘““‘"‘: i de of
_clai(m)51, which is (f). 58. The isol ated pol yf i SiL, which
is (9).

| sol at ed pol ypepti de selected fromthe group congi : a) a
pol ypepti de consisting of anmino acids fflbm-20 tp IZ29 11 d 2;

(b) a pol ypeptide consisting of amno acids fr 129 in §EQ ID
NC: 2; (c) a pol ypeptide consisting of. am no aci ds from1 to 129 in

" gEIQy:ogp{\P de- O?nﬂn) lsozab?& dﬂucgelé A4 YPRRIculte cdimprfify ad plyndeRritide! whieht he
hybridizes to the coding region of the cDNA contained in ATCC Deposit No.
97519, under conditions comprising:
(@) incubating overnight at 42°C in a solution consisting of 50% formamide,
5x SSC, 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, 10%
dextran sulfate, and 20 mg/ml denatured, sheared salmon sperm DNA; and
(b) washing at 65°C in a solution consisting of 0.1x SSC;
wherein said polynucleotide encodes a polypeptide having substantially the
same activity as the polypeptide encoded by the cDNA cione contained in

ATCC Deposit No. 97519.

36. A method of making a recombinant vector comprising inserting the
isolated nucleic acid molecule of claim 1 into a vector.

37. A recombinant vector produced by the method of claim 36.

38. A method of making a genetically engineered host cell comprising
introducing the recombinant vector of claim 37 into a host cell.

39. A genetically engineered host cell produced by the method of claim 38.

40. A genetically engineered host cell comprising the isolated nucleic acid
molecule of claim 1 operably associated with a heterologous regulatory
sequence.

41. A recombinant method for produéing a chemokine b-15 polypeptide,
comprising culturing the genetically engineered host cell of claim 40 under
conditions such that said polypeptide is expressed and recovering said

polypeptide.



in an i ndi

tide of claim59, which_ is_(3 he
,l soI at eﬁl“ﬂlﬂlﬂﬂm‘mm}im | aim 59, which is (b). '“" AT SHEETed
pol ypept i*de “of “cl & ni 59, which is (c). 63. THeGLEE srEd-—petypept i de of
claimb59, which is (d) 64. The isol ated pol ypé b1,
further conprising a heterol ogous pol ypepti de.
pol ypepti de of claim59, V\/nerel n said-polypeptidefis fused
. het erol ogous pol ypepti de. A cor‘rp'b‘b| tion orrprl SI ng the poI pepti de
" of claimb si nd, a_.di. 3 f—0f-tHe t hynus

é?dua% qumqtger@'ogg (? accordlngal%r}Re e

43. A composition comprising the polypeptide of claim 42.
44. A composition comprising the isolated nucleic acid molecule of claim 1.

45. A recombinant vector comprising the isolated nucleic acid molecule of
claim 13.

46. A genetically engineered host cell comprising the isolated nucleic acid
molecule of claim 13 operably associated with a heterologous regulatory

sequence.

47. A recombinant method for .producing a polypeptide, comprising culturing
the genetically engineered host cell of claim 46 under conditions such.that said
polypeptide is expressed and recovering said polypeptide. '

48. A polypeptide produced according to the method of claim 47.
49. A composition comprising the polypeptide of claim 48.
50. A composition comprising the isolated nucleic acid molecule of claim 13.

51.  An isolated polypeptide selected from the group consisting of:

(a) a polypeptide comprising amino acids from about -20 to about 129
in SEQ ID NO:2;

(b)  a polypeptide comprising amino acids from about -19 to about 129
in SEQ ID NO:2; |

(¢) a polypeptide comprising amino acids from about 1 to about 129
in SEQ ID NO:2;



|n cells or

. ..body . u““lmmlui'ﬂ"ﬂ ltli“lmdﬁgfrmk' ne b-15 gene e re55| o D e
Yt LN 3

expression | ével sai d i ndi vi dual “C BN NI gene
expression | evel, whereby an increase or decreapefin the CHenoRi e b- 15
gene expression Ievel of said individual conpargd tdbggt@ggnard
expression level is indicative of a thynus disqrder An {i ol at ed

pol ypeptide conprising 30 contiguous amzo aci -‘ of SET B 69. The
i sol at ed pol ypeptide of claim68, conprising 5@ J.guous ami noj aci ds of
SEQ I D NO 2. 69. An isolated antibody that bi nds spem"ﬁ‘ﬁ‘l‘ﬁ to the

pol ypeptide of @)y oaepslypaptiichavig the, amthooacid9sequence encoded by the

cDNA clone contained in ATCC Deposit No. 97519;

(e) a mature chemokine b-15 polypeptide having the amino acid
sequence encoded by the cDNA clone contained in ATCC Deposit No. 97519;

) a polypeptide at least 95% identical to the polypeptide of (a), (b),
(c), (d) or (e); and

(@) a polypeptide encoded by a first polynucleotide which hybridizes
under the conditions of incubating overnight at 42°C in a solution consisting of
50% formamide, 5xSSC, 50 mM sodium phosphate (pH7.6), 5x Denhardt's
solutions, 10% dextran sulfate, and 20 mg/ml denatured, sheared salmon
sperm DNA, followed by washing at 65°C in a solution consisting of 0.1x SSC,
to a second polynucleotide having the nucleotide sequence of the coding region
of SEQ ID NO:1 or the complement thereof, wherein said polypeptide retains
substantially the same activity as a polypeptide having the amino acid
sequence of SEQ ID NO:2.

52. The isolated polypeptide of claim 51, which is (a).
53. The isolated polypeptide of claim”51, which is (b).
54. The isolated polypeptide of claim 51, which is (c).
55. The isolated polypeptide of claim 51, which is (d).
56. The isolated polypeptide of claim 51, which is (e).
57. The isolated polypeptide of claim 51, which is (f).

58.  The isolated polypeptide of claim 51, which is (g).



U D WA T T

1166TIFEC999

73

59. Anisolated polypeptide selected from the group consisting of:

@ a polypéptide consisting of amino acids from -20 to 129 in SEQ ID
NO:2; _
() a polypeptide consisting of amino acids from -19 to 129 in SEQ ID
NO:2; |

(c) a polypeptide coﬁsisting of amino acids from 1 to 12.9 in SEQ ID
NO:2; and '

(d) a polypeptide at least 95% identical to the polypeptide of (a), (b)
or (c).

60. The isolated polypeptide of claim 59, which is (a).
61. The isolated polypeptide of claim 59, which is (b).
62. The isolated polypeptide of claim 59, which is (c).
63. The isolated pg‘lypeptide of claim 59, which is (d).

64. The isolated polypeptide of claim 51, further comprising a heterologous
polypeptide.

65. The isolated polypeptide of claim 59, wherein said polypeptide is fused to
a heterologous polypeptide.

66. A composition comprising the polypeptide of claim 51 or 59.

67. A method of diagnosing a disorder of the thymus in an individual
comprising:
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(a) measuring chemokine b-15 gene expreséion level in celis or body
fluid of said individual,

(b)  comparing the chemokine b-15 gene expression level of said
individual with a standard chemokine b-15 gene expreSsion level, whereby an
increase or decrease in the chemokine b-15 gene expression level of said
individual compared to said standard expression level is indicative of a thymus

disorder.

68. An isolated polypeptide comprising 30 contiguous amino acids of SEQ ID
NO:2. o

69. The isolated polypeptide of claim 68, comprising 50 contiguous amino
acids of SEQ ID NO:2.

69. Anisolated antibody that binds specifically to the polypeptide of any one
of claims 51, 69, 68 or 69. :



