WO 00/ 02912 PCT/ US99/ 15638
Description 5 Di si ntegrin Honol ogs BACKGROUND OF THE
I'NVENTI ON Di si ntegrins have been shown to bind cell surface nol ecul es,

i ncl udi ng i wegee28E, on the surface of 10 various cells, PCEUSH/1568
platelets, fibroblasts, tunor, endot.hekial, nuscle, neuronal, bone, and
spermcells. Disintegrins are unique and potentially useful tools for
investigating cell-matrix and cell-cell interactions. Additionally, they
have been useful in the devel opnent of 15 antithronbotic and
antinetastatic agents due to their anti-adhesive, anti-mgration of
certain tunor cells, and antiangi ogenesis activities. Famlies of proteins
whi ch have disintegrin donains include ADAMs (A Metall oprotease and
Disintegrin), 20 NMDCs (Metall oprot E2R3MBPEEREegri n/ Cystei ne-rich) and
SVMPs (Snake Venom Met al | opr ot easglintEgfim HeNdsOf ADAMS, see Wl fsberg
and Wiite, Devel opnental Biology, 180:389-401, 1996. ADANs have been
shown to exist as independent functional units or in 25 conjunction wth
ot her nmenmber BACKGROUND OF fTaifi INVENTIOMRt er odi meri ¢ conpl exes. Sone menbers
of the famly exist In&%}”ﬁg{t@ hsof R%% Leh XoQﬁvetéesﬂﬂgd LLem
alternative splicing e|ns ave Dbeén omn t o have hesive as
wel | as anti -auhéswemcpmlems irgdmdidg lmméwsof onhthapamsfa¢anPfy have

Very specis Cka§éH§ CEe'Sltlfé buti,en V\Q%' E‘pl%tt*éq %sar ef%f’@éﬂas@ss”'tﬁhl&?d Not
al | menbers of this fam |y ‘are_capabl e of manifésting a ‘t he gotentlal

functions repfBYeRR@tBYy t HEISFSRmi NREEERATN t HOPRei raﬁ‘éne‘{ﬂeéf“bt Faétare

WO 00/ 02912 DﬁSlntegrlnsdar% unhque and potentlallffﬁéﬁﬁﬂﬁ/ﬂééﬁﬁ 2ofhe
ADAMs are characterlze avin ro t omal n a
netalloprotea%ﬁ ?Fkﬁgaﬁﬁﬁﬁln zilégatrl ané) £§¥i—ce interactions.

Additionally, they have been useful in the development of
15 antithrombotic and antimetastatic agents due to their
anti-adhesive, anti-migration of certain tumor cells, and
antiangiogenesis activities.
Families of proteins which have disintegrin
domains include ADAMs (A Metalloprotease and Disintegrin),
20 MDCs (Metalloprotease/Disintegrin/Cysteine-rich) and SVMPs
(Snake Venom Metalloprotease). '
For a reviéw of ADAMs, see Wolfsberg and White,
Developmental Biology, 180:389-401, 1996. ADAMs have

been shown to exist as independent functional units or in

25 conjunction with other members of this family in
heterodimeric complexes. Some members of the family exist
in multiple isoforms which may have resulted from
alternative splicing. ADAMs proteins have been shown to
have adhesive as well as anti-adhesive functions. Some

30 members of the ADAMs family have very specific tissue
distribution while others are widely distributed. Not all
members of this family_are_capable of manifesting all of
the potential funétions represented by the domains common

to their genetic structure.



disintegrin-like domain, a cysteine-rich domain, an EG- |ike domain, and a

cytoplasm c domain. 5 A prototypical exanple of this famly is
ADAM 12. ADAM 12, also known as neltrin [err], has a truncated isoform as
wel | as a fwdoolzmgth i soform and is involved in nuscle BETUSPIEBEN and
differentiation (Glpin et al., J. Biol D Chem 273:157-166, 1998). 10

Anot her prototypical exanple of this famly is ADAM 1 which fornms a

het er odi mer wi th ADAM and |nvoI ved i.n r e} l.f sherg and
VWhite, supra). The SV llI)y S ?5|%r esehr?trég%sﬂ?%r ee ?I asr}!s':"(e‘)sgl?1 P-b§ P-11,

and P-111). propéptide hréemam,asses n@@ntléppro;ﬁeaiﬂ'dpéﬁt i d@lﬁﬂdl a
met al | opr ot egig 1 H00BE 15 2L tlhkeTrE?on{:a)ulnl andc g?téiﬁe-cﬂlﬁse&nﬂl%o Nt agR- a

di si ntegrin domal n, l'ass™ further contains a cysteine-rich
domai n. ThesdidendPmaing @ng @ FXFOPha%'E’cﬁJéFR?@lPo those found in the ADAMs.

Some menbeys of the SWPpiatdiypitame axsmpiser yed tils "ﬂaamyarmsmAWd
sequence. This tri peptlde has been shown to forma hairpin | oo

conf or mat i on 1an ARAY ub2- t RESHi KACHE oFS f PBEERRyeR-t d"aéct?vé'FBBngF%‘?el ets.

This RGD Seqq%%srmayapewéubsatsl tautf%dlbxeﬁ?é&, M/&o%E,anandsK@@vmeedl |
SVWPs, and by MSEC aI ong

t ep
with a carbodty- f‘&sﬁf\lﬁaFeHrsF%Fh%“r%%‘? dﬁ%ﬁf?l??qillaltl(mgvﬁ/ﬁ%i g’h hese
sequences nmay, bQﬁESp@lﬁ&ﬁblZﬂﬁ Q57I-msegr1919ml.nd| ng in the P-11 and P—I W

SVMPs. A pr ot otypi cal | e of a SVMP _is jararhadi | C
pl atel et T%ggregati on %TP i r%ﬁch YR c‘"‘llheéxfﬁl P15 g’t el e}\flﬂ [gr i Ve un| t
(GPla) via npaM 1 swhierifiormgonai hetekbdimelr bylphot@ﬂWSZS a@fd th% [err]

igggyitTgGP"%%o&UQQ“EhE%BLJﬂ/égg ful?éﬁpr?ﬂggﬂé}gRgﬁheW§1@és shipralfl,

Met al | opr ot ease/ Di si nt'Beg i $YMB stanider righreprasgmteg by dhgee chgspef 02912
PCT/ US99/ 1563%.3,i npof¥ed add miptanse tagks, thré@ngingssds’ odontales in

15 propeptide and metalloprotease domains. The P-II and P-

ITT classes also contain a disintegrin domain, and the P-
TII class further contains a cysteine-rich domain. These
domains are similar in sequence to "those found in the
" ADAMs. Some members of the SVMP family have a conserved
20 “RGD” amino acid sequence. This tripeptide has been shown
to form a hairpin loop whose conformation can disrupt the
binding of fibrinogen to activated platelets. This RGD
sequence may be substituted by RSE, MVD, MSE, and KGD in
P-II SVMPs, and by MSEC, RSEC, 1IDDC, and RDDC (a
25 tripeptide along with a carboxy-terminal cysteéine residue)
in P-III SVMPs. Thus, these sequences may be responsible

- for integrin binding in the P-II and P-III SVMPs.
A prototypical example of a SVMP is jararhagin,
which mediates 'platelet aggregation by binding to the

30 platelet a2 subunit (GPIa) via the disintegrin domain

followed by proteolysis of the fB: subunit (GPiIA)(Huang
and Liu, J. Toxicol-Toxin Reviews 16 135-161, 1997).

The proteins of the

Metalloprotease/Disintegrin/Cysteine-rich family are

-



fertilization and nmuscle fusion, TNF[err] rel ease from plasma nenbranes,
intracel lular protein cleavage, and essenti al functlons I n neuronal

devel opnent (Bl obel, Cell 90:589- 5 592, 1997) - This fanmly is al so
characteri zemwozsne met al | oprot ease, disintegrin and cystREHESP13438

domai ns, as descri bed above. The present I nvention provi des a
novel disintegrin honolog and rel ated conpositions whose uses 10 shoul d be

apparent to th@@ﬁé&‘ I I%q [ Qﬁ@?sé‘” b ?E] t h%asgilﬁﬁl NgS-her 6idy e SUMERY OF

THE | NVENTI ON* one i'nvention 15
provi des an i §@rmb¢m%m etelsmleecﬁyﬂseoeanﬁNFgl ngleasenfrghonsaswuence

of 14 am no aﬁéﬂérﬁieéEQiABmlaulwrt *be@élnen@pga‘r@g{et tQﬁdPQE%BﬁEiéﬂe

nol ecul e conprises residues to 450 of Hﬁ%@@& .

anot her enbodifﬁeﬁtl,oamelbolwﬁpﬁae dRIpment s 8@2%@_235 %0
amno acids sbp, l1@gYh. This Watxdliw islrbmeb sHEediterRedpAypeRéi de
nol ecul e is reS|dues 164 to 382 0 %; N?‘ resi.dues 3%3 to 464 of SEQ
ID NO 2; and/ BT ELPRARSAFE t‘i&sé%eg ESSe] [fY\ijieZne\ﬁftlﬁf‘n ShBther &Bpect,

t he inventlondpsoyihbn;abbﬁﬁi I sol at ed- pol ypepti de nol ecul e sel ected from

t he group consisting of;, .a) ept Jecul ri.sing regidues 164
to 382 of SEQ ID NO 2: B) %r%% he &ﬁ%ﬂ% e ?Poﬁ&’cq@ﬁg CO%prl gl géf

resi dues 383 ticbszilﬁﬁe@tlrSE@ollt@l@@ 2ndc)realapmldjpe<p1tlpmﬂmn@cu¥1€0%empses| ng
residues 3% gﬂoggg BIF %%8§§91£Dtuot:%os® sacﬁ%&p%t'tgre n@i@CEL&nceﬂer' sing
e

resi dues 8 to pol ypepti nol ecul e

conpri si ng r e$rdabingshexpissa of SEQ ID NO 2; f) a pol ypeptide nol ecul e
conprising residues 164 to 696 of SEQ ID NO 2; g) a pol ypeptide nol ecul e
conprising resjdues 383 t 96 _of SEQ ID NO 2; h) a polypeptide nol ecul e
WO 00/ 02912 SUMMARY OF ik 'Rvent8h PCT/ US99/ 15638 4

Within one aspect, the present invention
15 provides an isolated polypeptide molecule comprising a
contiguous sequence of 14 amino acids of SEQ ID NO:2.
Within an embodiment the polypeptide molecule comprises
residues 437 to 450 of SEQ ID NO:2. Within another
embodiment, the polypeptide molecule is between 82 and 232
20 amino acids in length. Within further embodiments
polypeptide molecule is residues 164 to 382 of SEQ ID
NO:2; residues 383 to 464 of SEQ ID NO:2; and/or residues

465 to 696 of SEQ ID NO:2.
Within another aspect, the invention proVides an
25 1isolated polypeptide molecule selected from the group
consisting of: a) a polypeptide molecule comprising
residues 164 to 382 of SEQ ID NO:2; b) a polypeptide
molecule comprising residues 383 to 464 of SEQ ID NO:2; c¢)
a polypeptide molecule comprising residues 465 to 696 of
30 SEQ ID NO:2; d) a polypeptide molecule comprising residues
438 to 449 of SEQ ID NO:2; e) a polypeptide molecule
comprising residues 164 to 464 of SEQ ID NO:2; £f) a
polypeptide molecule comprising residues 164 to 696 of SEQ
ID NO:2; g) a polypeptide molecule comprising residues 383
35 to 6% of SEQ ID NO:2; h) a polypeptide molecule



conprising residues 164 to 449 of SEQID NO2; i) a polypeptide

nol ecul e conprising residues 438 to 696 of SEQID NO 2; and j) a

pol ypepti de nol ecul e conprising residues 1 to 696 of SEQID NO 2. 5

W thi n anot Mereogepsact is provided an isolated pol ynucl eofFEESHIFERuI e
encodi ng a pol ypeptide nol ecul e, wherein,the pol ypeptide nol ecul e conprises,
a contiguous sequence of 14 am no acids of SEQ I D NO 2. Wthin an

enbodi nent, the. t I 1 37 st 50 of
SEO I D NG 5. HipRRe LRGP e dCLEE, RATPEAG be ChkD 3D (o: 43P 450 ©

pﬁ%{ I de ecul e is
bet ween 82 amblypepsifiaomatecisls romprdshng yeskaves f434% Her 698nBédPEBNt s,

t he pol ypept Iﬁﬁ:d@lzecuha LepbIYSSothlrt 12138418f cafgsd 1d2nyOre aassdues
383 to 464 of SEQ | h;;and? reS| dues 465 to %96 oJf {igorsgé | D NO 2.

W t hi n anot hér t&sﬁ@ét° tﬁ%le &¥2on provi des an isol ated polynucl eotide
nol ecul e eqicoding a powyglR i dﬁoﬁﬂéﬁcws@ecuharsel prévidgad| ape;itsuodataul ecul e

cormri o ng. anpegeStEsE RRTSERLe "Apshusid B RYURRRYAE TRheeihg IO

rm: ecu: e corrpmie:xieug rtdss gpesyﬁaﬂ:ztde 4ﬁdle¢u]%chﬁpi\K}€§ 8) centdloppupt i de

nol ecul e co r| re t I d d
rrp e ge osf f?saﬂéﬁgs%cﬁ.gg 2{1?9% QgN(ﬁon ) ﬁlpﬁ’iﬁ/?gﬂt' e

nol ecul e conpr |q3| n resi dues
pol ypept i de resibecidmentonpiliesi Rglypeptidss mehe@elele&oestprs&ﬁl yegddpesy ) a

pO' ypepti ?@ npfR oy %W@f'ﬁd‘gm egdb dues {bénid a 688rtfr SHMEHIdikentNO 2;
a po ypepti de_ nol ecul e conprising. residue to 696 of SEQ | D

_NQ 2: a s podpPratids| Bels @SS |b§|tH§ePe§$ dﬁ’é‘g 430 Y PR4§°HASSEQ 30
D NO 2 I ) aupowﬁg'@m davlrﬂhllacumrmmr Ieﬁibadltﬁéi‘susiueShé3&odl(ype@9.6def SEQ

ID NO 2; and pal ypept.i de l.ec nm es 26 of

SEQ I D NO 2. ’Wlﬁﬁ“ﬁ €anést & l&?ﬁgggsﬁ 'tlﬁ’r g%l%e [f%{djé li]eynuc eoti de
encodi ng a f D rEQradeiot BEG NEP al\lchzlstarsﬂosregqmmiuaﬁd4é5séeoﬁ§659§ment :
wherein the féE{QstIDsglnggnt

Within another aspect, the invention provides an
isolatéd polynucleotide molecule encoding a polypeptide’
.molecuie, wherein the polypeptide molecule is selected
from the group consisting of: a) a polypeptide molecule

20 .comp:isingj_residues 164 to 382 of SEQ ID NO:2; b) a

' §olypeptidé molecule comprising residues 383 to 464 of SEQ

ID NO:2; c) a polypeptide molecule comprising residues 465

to 696 of SEQ ID NO:2; d)  a polypeptide molecule

comprising residues 438 to 449 of SEQ ID NO:2; e) a

25 polypeptide molecule comprising residues 164 to 464 of SEQ

'ID NO:2; f) a polypeptide molecule comprising residues 164

td 696 of SEQ 1ID NO:2; g) a polypeptide molecule

comprising residues 383 to 696 ‘of'-SEQ ID NO:2; h) a

polypeptide molecule comprising residues 164 to 449.0f SEQ

30 ID NO:2; i)”a.polypeptidé molecule comprising residues 438

| to 696 of SEQ ID NO:2; and j) a polypeptide molecule
comprising residues 1 to 696 of SEQ ID NO:2.

Within another aspect is provided an isolated
polynuclebtidé encoding a fusion protein having a first

35 segment and a second segment, wherein the first segment
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conprises a first pol ypeptide encoding a polypeptide having a protease
domai n and the second segnment conprises a second’ polynucleotlde encodi ng a
pol ypept i de woeoz¥diads a conti guous sequence .of 14 ami no aci

residues 383 5 and 464 of SEQ ID NO 2, and wherein the first segnent is
posi ti oned am no- terninally to the second segnent. Wthin an enbodi nent,

the protease doffilesS 3¢ 8¢L8d fé@%ﬁéﬁ;@e‘”%n‘é‘&ﬁihﬁ“gg 1851 yPdp@ d Ot ease

domain that IS er of n Proteases a protease
domai n 10 t Heviing at pmassoﬁprnaent redl the aﬁpﬁ@daépam%"sumrﬂiw to 382

of SEQ ID NG 2. dNddy rb&«.%tula:%o@w@canéa&m@vgnﬁbwp@g@i\w%a&n Ha30lat ed
pol ynucl eoti de nol ecul’'e éncodi ng df4153me pt1de nolecul e wherein th%af:i

pol ynucl eot i dePHTIREYISe SFQ“%F%C‘P% MRS FrbHEeRoRSFEIYT

IOO' ynucl eosi é@ﬂm@f%ﬂ shat éennodz,s @rx@%lj@ﬁfin den¢rot £esd &séd‘lﬁinbﬂ siat
east 80 %identjcal to residues 3 to 46 SE IDNOZ an
pol ynucl eot i dROHOI %8 GCe A HAPFES 'E’o’h%llé'netrﬁ 4 GPERFRt and%n%hlcf’ nent ,

t he pol ynucl et i dabodiment e tle 2protedsst ddm&xmmlshesegi,remtpdccﬁmrstthﬂg of :

a) a pol ynucl Leat en ol cul I s at
I Zaast IOSOy%ul dgg‘%l caﬁ&g&%ﬁgégdu? ?‘,ESQ?%P%Q%% %R%DQ%EDEQ 4 Iﬁ%’m%; | a
pol ynucl eoti def thel dtidimtegrhnt Protseasempl anshthly a cprgteaseyy domain

further eggodippnt;s égeléggtF%H%”Eﬂéﬂ%ybhqetonghgﬁglﬁc1asre§§é@§§eﬂ64fr0”1
the group consisting of é a pol ynucl eotide nolecule that encodes a

pol ypepti de nbPetdd O ($5R 18 NP:¥east 80 %identical to residues 1 to 696

0; Sggé ID NG 2; and b) vatpahyauekaeti depaateeubeéhbahtwn CoppYEI@Nt iy to
a). n.anot her_.aspect rovi ded.an exp sion ctor
ey si ng  HESPHRYe RGLERETaErs e rtbhe S B iR, 3 T RRITP R 16

pronoter; b) moMmgmmemcoﬂengonhnu@Déqmﬂm|1delexiulad alsn %elantled) a

Al pt15°“f£§‘r¥. ”%1!?% ygo{cugpwéoms'ls@@nS”PQd' TP SORNA 3R9RE R HELDET

encodes an 35
that encodes a polypeptide molecule that is at least 80 %

identical to residues 383 to 464 of SEQ ID NO:2; and b)
polynucleotide molecule that is complementary to a).
Within an embodiment, the polynucleotide molecule is

20 selected from the group consisting of: a) a polynucleotide
molecule that encodes a polypeptide molecule that is at
least 80 % identical to residues 383 to 696 of SEQ ID
NO:2; and b) a polynucleotide molecule that is
complementary to a). Within a further embodiment, the

25 polynucleotide molecule is selected from the group
consisting of: a) a polynucleotide molecule that encodes a
polypeptide molecule that is at least 80 % identical to
residues 1 to 696 of SEQ ID NO:2; and b) a polynucleotide
molecule that is complementary to a).

30 Within another aspect is provided an expression
vector comprising the following operably linked elements:
a) a transcription promoter; b) a DNA segment encoding the
polypeptide of claim 1; and c) a transcription terminator.
Within an embodiment the DNA -segment further encodes an

35 affinity tag.
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anot her aspect, the invention provides a cultured cell into which has been .
i ntroduced said expression vect or, wherein the cell expresses t he
pol ypept i dewersoozdezl by t he DNA segnment. 5 W t hPET/HSRAHE8 aspect,

the invention provides a nethod of prodycing a polypeptide conprising
culturing the cell expressing the polypeptide encoded by the DNA segnent;

and recovering the polvy eigtnl %%ot\%gma ggggt h%ﬁeagﬂ%ﬂtiﬁ%p%i)%ﬂ?& a, met hod

for 10 nodul ating nt eracti bns
pol ypepti de cgﬂx‘pursd ngcehla ségtencwhig¢h 14hagnt bgan’us laﬁifﬂ@u%d dssal% th

cells in ¥Bre80fbn | nve¥{:$f0 whe}%ﬂf“ Ntn@n &HAdi NBgiresdeie COAd s are

derived fromt ssues sel ected fromthe bggoup consisting of: a) tissues from
heart; b) 15polyBepkekds rirogesi Ry the tPN& #€9™ePEm spinal cord; and d)

ti Ssuels Irsgm skfl et al Wﬂiﬂﬁ'nelad%}h@rn a@pethpr taspeaventhén i pyevidedn Provi ges

an isolated po]ypeptide . nolecule ising a.conti us, sequence o

ani no aci ds, mﬁ/ﬁ8¥8 gé e ‘b‘ﬁﬂggl?o@?lgggggﬁ‘i% PI3S 128 ﬁg'iggf’d% q"Sunsel ected

}‘\Iz_)osr)n ttd1)e %E%ulp%)mone?gtemm tehe S:ii@ﬂylpeisl@iae_ bgnSeded th) 8the) BEY | D
QLN anot her aspect is

provide an i sSﬁm?Neq(::I' p @rfﬂec ?% B’%S’J%Jy@ glc | ng an isol at ed

pol ypeptide 25 nol eCLWJetthmearmthetrheaS}nﬁlo)tpem |Rile0‘t:1(ﬁ¢@r iasasethahnfefuous

sequence +6f I r
0 1 D NS fb ﬁb%hﬂg %1? N%@qlLéeff eqtnfe@ Leem,ﬁ;;e g oupc&N%ﬁ?Oﬁ,tggzgugé Sgg .
P

NO: 11. TheseP&ﬂrMPé afécﬁ'éﬂﬁléléﬂ Fhe Pﬁ%?ﬁ%rpﬂmli o tiguepieaBiRent
upon referengglgg t hei fipl lcewi B ghet aiihved gegcrimpt vasref t haikRYRNta®n and

attached draw ngs, BRI EF DESCRI PTI ON OF ure 1 a
Hopp/ Whods h;‘?ﬂ‘Pg FRERti ¢ $Ppr GRS Sasr%fd??feve%A#‘?m pf’bfg\’?\s sga{']%ﬁ‘é%dshom
in SEQ | D NOfZomThthe group consisting of: a) tissues from heart; b)
15 tissues from brain; c) tissues from spinall cord; and d)
| tissues from skeletal muscle.
Within another aspect, the invention provides an
~ isolated polypeptide molecule comprising a .contiguous
sequence of amino acids, wherein the contiguous seguence
20 of amino acids is selected from the group consisting of:
a) SEQ ID NO:7; b) SEQ ID NO:8; c) SEQ ID NO:9; d) SEQ ‘ID
NO:10; and e) SEQ ID NO:11l. ' '
Within another aspect is provide an isolated
polynucleotide___x.nolecu-le encoding an isolated polypeptide
25 molé_cule, wherein the polypeptide comprises a contiguous
sequence of amino acids and is selected from the group
consisting of: a) SEQ ID NO:7; b) SEQ ID NO:8; c) SEQ ID
NO:9; d) SEQ ID NO:10; and e) SEQ ID NO:11.
These and other aspects of the invention will
30 become evident upon reference to the following detailed

description of the invention and attached drawings.

_BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a Hopp/Woods hydrophilicity profile
35 of the zdintl protein sequence shown in SEQ ID NO:2. The
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is based on a sliding six-residue w ndow. Buried G S, and T residues and
exposed H, Y, and Wresidues were ignored. These' resi dues are indicated
in the figurwoloyedomrer case letters. 5 __Figure PCT/UEM4A@8i cally
shows a donmain |evel alignnment r;enbers #gf - ADAMS, MDCs, and
SVWPs. DI SATRI GA is a SVIVP. M52 HUMAN i s an ADAM HSUTSP1 (TACE) is
a MDC. And HSU5237 fer ilin-[ g ote

secretory si Bﬁ g P "onro eseil%d’g asenotré%ssmﬁh m?(%ggpt [ ée iggrrai n;

"Met al - pr ot eage"S, dmrbt'lbs:etsn@uesrrenell espeaedaie Y, dndhifh residypsi nere
denotes the ghéfgéegrﬁﬂesgoqg% duesC¥Se IRAMEEd LR tHY/ SELHEEs IbEh

domai n; enotes a tripepti Ar gi ni ne-d yci ne- Asparagine; and "TM"
denotes the tulawsmﬂﬁ%riét&@#ﬁu n. 15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Prior to setting forth g denvent seRemdk defiaid | s'hbwgaya beidmelipf uhetr@1rt he
under st andi ng thereof to define the fol |l ow n%yterm; The term

"affinity tag®lt8PMERY hefei MePeFEnot @ a Bept |1\1Pé353egn%r|’ﬂ t R{MFEan be
attached to apssROTRIGII| ypeptd dsvim. pr oisi2d gUMBN QAsr idn CADAMN OHSUESELti on
of the second ;%ol égeptlde or prow de_sites for attachrrent o the se ond

pol ypeptide td bdtsr & eMPC- | Angr iHRYIFA 7 0dnyi 5T peht fn for

which an anti bed)g"ord@w@és spafd f isedvietdrhy 896R4L I Sp@p@deabl e“p@:@pebe used
TR s o Wl 30 it abaBeiddCuRRs R DB LR A leneB81 ol A
198: 3, 1991) thel ut méhab:n@zf‘oﬂqazsr&sfeHaBﬁlﬁ@ (Stigintahd MQB Ghae
67:31, 1988), af tag (G us r al . _

Acad. Sci . glggn%% %’%X subss'égnce%%gfggg[g:ﬁlr %e %pp et

al ., Biot echn@loavgynr 6" RER/A- ldenoter)88) , tripepépdevi di\mlrblfmqig'cme-

Asparagine; and “TMD” denotes the transmembrane domain.

15
DETAILED DESCRIPTION OF THE INVENTION
Prior to setting forth the invention in detail,
it may be helpful to the understanding thereof to define
the following terms:
20 The term “affinity tag” is used hérein to denote

a polypeptide segment that can be attached to a second
polypeptide to provide for purification or detection of
the second polypeptide or provide sites for attachment of
the second polypeptide to a substrate. In principal, any
25 peptide or protein for which an antibody or other specific
binding agent is available can be used as an affinity tag.
Affinity tags include a poly-histidine tract, protein A
(Nilsson et al., EMBO J. 4:1075, 1985; Nilsson et al.,
Methods Enzymol. 198:3,-1991), glutathione S transferase
30 (Smith and Johnson, Gene 67:31, 1988), Glu-Glu affinity

tag (Grussenmeyer et al., Proc. Natl. Acad. Sci. USA

82:7952-4, 1985), substance P, Flag™ peptide (Hopp et al.,
Biotechnology 6:1204-10, 1988), = streptavidin binding

peptide, or other antigénic. epitope or binding domain.




pepti de, or other antigenic epitope or binding donmain. WO 00/ 02912
PCT/ US99/ 15638 8 See, 1in general, Ford et al., Protein Expression and
Purification 2: 95-107, 1991. DNAs encoding affinity tags are avail able )
f rom comer wicedosomappl i ers (e.g., Pharnmaci a Bi otech, PiscaPaWt§?¥1563% 5
The term"allelic variant™ is used herggin to denote any of two or nore
alternative forns of a gene occupying the sane chronosonmal | ocus. Allelic”
vari ation arises naturall hr atjpn, r be als h typic
Pol yrmor phi amSSesi (H n SenSERLY at s, St af o, RSN 5Bl dseBnl A VP
silent (no Pumafijeation 2:heP5-40dedd89%bel ypiids i engodimg mbfinhkydeads
pol ypepti des , haviyag18bi 8" 44 oA MnRTbia $CRUBRE Sers gaegtﬁr@hakhséi&
variant is also used herein to denote a protein encoded by an allelic
vari ant of aBjekechjsPiscataway, Nfhe terms "amino-terminal”  and
"carboxyl -g terminal" afige Uusedmheraileltie denglamtiosisi a8edwiHddein to
pol ypepti des. Where the_context allows, these ter are used with
reference to9PBEFt i3 0F s&EYfefFe BOTHorL FORRDTLE gg?%%pf’?dea t 8°denot e
proxi ni tydor orcglupyimg phei siame. ch@omosomaxhnpbeusa c@lflalhcseguéateon
posi tioned carhoxyl -_term.nal f . sequ e W hi ol ypepti de
Is | ocated pra&hs I ?%tlﬁlaeﬂ ar %gfgvék?eﬁﬂnﬁr%ﬁtgogfqt ﬁggre rer%gﬁ%gquﬁﬁcg, but
i S not necesglenbyypict heodamosphismer mifisinof pPRRutdBIARR-e pol yPEPEi de. 25
The teryy mGQURLAFENEAANths COMDI GIENt (no PAUHangdeNakes then- kdesheqal
nmoi eties that forma non-coval ently associ ated, stable pair under
appropri ate @ESAIPEPBRES) FOX | MAY aifdecde ppRYREPHNGS RITHN agﬁ?red
streptavi di N)amindl GOt ShyiRinerl. Merher $e@h ala@IileMeiaatt | t€£oapsenent
pair. 30 O her exe Iarry conp] ement / anti - conpl enent, pairs incl

e{%r @n

. C e..
receptor/|igdf8d BEFE" HRt 558V Farft | BERT engafedy PYor 2% A58  pai r s,
sense/ anti sensaipakyafca epénale pairs, and :

15 The terms “amino-terminal” and “carboxyl-
terminal” are used herein to denote positions within
polypeptides. Where the context allows, these terms are
used with'reference to a particular sequence or portion of
a. polypeptidé “to dénote proximity or relative position.

20 For example, a  certain sequence positioned carboxyl-

_terﬁinal to a reference seqﬁence_within a polypeptide is
located proximal to the carboxyl terminus of the reference
sequence, butfis nof_necessarily at the carboxyl terminus
of the compiete polypeptide. _

25 ' The term  “complement/anti-complement  pair”

 denotes hon-idgntical moieties that form a non-covalently
associated, stable pair under appropriate conditions. For
instance, biotin énd_ avidin (or streptavidin) are
prototypical members of a complement/anti-complement pair.

30 Other exemplary complement/anti—complement pairs include
receptor/ligand pairs, antibody/antigen (or hapten or
epitope) pairs, SenSe/antisense polynucleotide pairs, and
the 1like. Where subsequent diséociation of the

complement/anti-complement pair is desirable, the



the 1ike. Where subsequent dissociation of the

conpl enent/anti -conpl enent . pair is . desirable., t he WO 00/ 02912
PCT/ US99/ 15638 9 conpl enent’/*ant i - conpl enent pair “preferably has a bi ndi ng
affinity of wo@pezn? Merr]. The term "conplenents of ZXCI{SIYIES eotide
nmol ecul e” S a pol ynucl eot i de nol gcul e havi ng a 5 conplenentary
base sequence and reverse orientation as conpared to a reference

SIS, oo S s L UBIEMBRC 8, SISASRER,S e £omLEL

to 5 CCCGr erm™con notes a po cl eot t 10 has
a contiguous stEehcbyodrsiceof imdl. or conpl enentary sequence to anot her
pol ynucl eoti de. Cont i uousaggﬂuemce

s are said to "averlap" a.qgiye
stretch of polynucl eoti t® se ce 8??ﬁg?m?rht? hePr efti r¥? nélrcj‘%lo\éﬁgea

partial stretablecole” this pol ypotyeotleletide molecuFeor hawiagpl ea 15
represent atd v | t ol {i se 5! - T.3' are
5' - AGCT Tgagét - %oglg%hgﬁ?%%éa%% i %&k{f#ﬁ% t grg% "%éokr?%%%poﬁéll% to%,qrvﬁgn
appl i ed to posiompsnedoft@aniano refedenesi deraudneesequefets, exaRmse, the

correspondi g AskhiaNg i AracREGER! 31 Vi of cSREVGRAGRS D A decaemaences
are optimally aligned. The term "degenerate nucl eoti de sequence"
denotes a s’eq@ence of nucleotides that includes one or nore degenerate

codogs (as I conpar Sd TRe '8erhefesRbLE” p@éxécmg‘é %)tbdﬁyﬂﬁﬂl%ﬂi?fet haat
encodes a po eptide). 25 Degenerat odgns, . cpontain i fferent
triplets P%f cI%ot"’l)°(5i‘§§?uSH? @&E@%@gt h%fs&aﬁnﬁﬁfﬁ & SRR A e |
GAU and GAC t rdepjuehseecdoh anotbede pspynudheotien " ekpnebpicrs esfusricess used
to denote a no, I i b Gir r, t .compr j t 30
polbaniile oroIERall ' WU, oo R AT b3S RENTRR

encoding a ypep ' Intere opera I nked )
segment s that spawenge fefthes tpantheiptiemyirety or along a partial

stretch of the polynucleotide. ~ For example,
15 representative contigs to the polynucleotide sequence 5’-~
ATGGAGCTT-3’ are 5’-AGCTTgagt-3’ and 3’-tcgacTACC-5’.

The term “corresponding to”, when applied to
positions of amino acid residues in sequences, means
corresponding positions in a plurality of sequences when

20 the sequences are optimally alighed.

The term  “degenerate nucleotide sequence”
denotes a sequence of nucleotides that includes one or
more degenerate codons (as compared to a reference
polynucleotide molecule that encodes a polypeptide).

25 Degenerate  codons contain different triplets of
nucleotides, but encode the same amino acid residue (i.e.,
GAU and GAC triplets each encode Asp)."
The term "expression vector" is used to denote a
DNA molecule, linear or circular, that comprises a segment
30 encoding a polypeptide of interest operably linked to
additional segments that provide for its transcription.
Such additional segments include promoter and terminator
sequences, and may also include one or more origins of

replication, one or more selectable markers, an enhancer,



Such additional segnents include pronoter and term nator sequences, and may
al so include one or nore origins of replication, one or nore selectable

mar kers, an enhancer, WO 00/ 02912

PCT/ US99/ 158&m088912 pol yadenyl ati on signal, etc. ExpPETABWS638Ct Or S
are generally derived from plasmd 36 viral DNA, or nmay contain
el emrents of both. The term "isolated”, when applied to ab

pol ynucl eoti de, nojes.that the polynucl eotide has heen removed fromits
nat ural genefi cpo(rjnle aidteetﬂlyéﬁgl?g tHER3 eSS 'ot'gp‘grpreefts‘r:L ﬁeo‘ﬁ%cmgo Sunent ed
codi ng sequegevsrakblyl idexriived f 6romsplasnic f or uskral t HINA,genet inay | y

engi neered prgh ek, PL [ OB £SKSEEIS. Such isol ated nol ecules are 10
those that are separated fromthelir natural environnment and include cDNA
and genomic. clones. The termg| gtigplaprA” npl éthfires 8PPEiRd pr &Sentd

i nventi on sar ol yREcDéotdREN P M R WNERS bbfgn@éﬁe&fﬂi@%dé Yoeen
associ ated, but may include natural]ly occurring 5 and, 3! ugttl&sanglat ed

regi ons sucht§8°Y8d AFSMptEFsRaturgyl " geperifiiBikien and isy, ree
identificati ef otherasxeehateds beguawantéd!| coblEng esédqeesrices,0 armaheis of

ordinary skill in the art. for exampl.e, .Dynan and _Tijan, | re
Si6i 774 73, 1885 Lkp WanssPIR. B T Rl Y ieat Aot R E Sy
pol ypepti de eropeitepnothetiors $ystring.n aSuvohdispdated hmelednkes taraati ve

envir oNMaRY , (HHCH 2haBPA ftg%agoﬁ%%e% AhOPL nbkasLE. lep;ifon‘n@en

preferr form the isola ptide I's substantia ree of other
pol ypept i des anfar ipelwds | \CRB¥heRngol gpepT+desCinedni mal Irlgrad D¥A s 25
preferred topgie¥hes téde i HirRkhdesnioneidd MYy fWd biredthet yehes:
greater than 95% pure, nore preferabl ¥gr eater than g’le% Elgr e. %\hen
used in thidthcBhiektthey iFe RFAPRELLY sp 8PS n YudBeHiee
presence of haeusabky pedoineiiingds'i andl Ber oAt fars pitesi eelgibos nsyuclsush as
dimers 3Q..or alteroali vehy 9lnqsnhabed. or. deplyatizede [P dRion  of

associated regions will be evident to one of ordinary

skill in the art (see for example, Dynan and Tijan, Nature

316:774-78, 1985). '
_ ' An “isolated” polypeptide or protein is a
20 polypeptide or protein that is found in a condition other
than its-native;environment, such as apart from blood and
animal - tissué. In a p:eferred form, the isolated
polypeptide ié substantiaily free of other polypeptides,
particularly othér polypeptides of animal origin. It is
25 preferred to provide the polypeptides in a highly purified
forﬁ, i.e. greater than 95% pure, more preferably greater
than 99% pure; When used in this context, the term
“isolated” does not exclude the presence of the same
polypeptidé in alternative physical forms, such as dimers

30 or alternatively glycosylaﬁed or derivatized forms.

The term “operably linked"; when referring to
DNA segments, indicates that the segments are arranged so
that they function in concert for their intended purposes,
e.g}, transcription initiates in the promoter and proceeds

35 through the'coding segment to the terminator.



The term"operably linked", when referring to DNA segnents, indicates
that the segnents are arranged so that they function in concert for their
i'nt ended purposes, e.g., transcriptioninitiatesin the pronoter and
proceeds 35 woheazagh t he codi ng segnent to the term nator. PCT/USS18G8 02912
PCT/ US99/ 15638 11 The term "orthol og" ,.denotes a polypeptide or protein
obt ai ned from one species that is the functional counterpart of a

pol ypeptide or protein_from a different.specjes, ;. Se n LLferences
anong orthol ogs are tﬁﬁe"ES té?%%ul torq(%go%% Ci aeln(‘)’rtl-‘.‘és""'Fgr %%gggﬁpgfdtggdié I nct
but structur aptoteial avlethipegt dfinom made $peciresorgmti shs th@afuhogsorak
believed to | g 511’:&!. 1| F : =0 ' -

gl obin, and ﬁéy%‘gﬁ({)%(}gr %%g%l:?ogs.éorf?ﬂéﬂa_egrr})rot e?t%%gpf&maa hg?f%\re&

"pol ynucl eot i 8recigs. g Sequegice- dbfferpngsise-amenun@sg§hebPyFrersi the
deoxyri bonygcl gotihtie &¥ Spelk@AYEbROt i de bases read fromthe 5 to the 3' end.
Pol ynucl eoti des include RNA_a DNA, and rg_sg be isol ated Stgom n

nd, and, tural
sour ces, synt hesi zed ERX2LQPET 0T of 1S HINGTa i SHEOntRE245Y EBmBFRAt i on
of natural angrsyeimetmsdervbgcahesrganlisies @apjxllogsucd ot belbewsd® to
expressed as base pairs. (abbrevi,ated "bp"), cleotides ("nt-),.or ,
G T obases (- KBETSe "oty RBn8, HibE o bhod i, ¥ HaniE | a1 pRE® 07 e
may descri begpobimudrebmydgdobinhate mamlagisngifeesch agicheak. or doubl e- 20
st r anded. When the tegf mi | @ slouh] e-str _nol.ecu it is
used to dénote overal| ené’t%ﬁ@g%ivg\ngﬁg%e uu%derazt.osgggtqg b_ebgqu%i\glg Jé%\t to
the term "basétpanded polymeny¢f @eoxweifriucdgobidehese woonuedephidpe art

that the two phsabdsegh & dpultiR- sivapdednRolynughot i de1PRclebt ehedS
slightly in Iength and that the _ends thereof. may be staggered as a result

of enzymatic &PELUSGeRNPhARY aPNRnuARSLtPMesPe hEdtiated afroRyofBfFBLaL r anded
pol ynucl eot i dectiBtesyl espiyhexiizdRe P I €ditro,SUChr UNPépefkEndsrawh | | ai n

15 combination of natural and synthetic molecules. Sizes of
polynucleotides are expressed as base pairs (abbreviated
“bp”), nucleotides (“nt”), or kilobases (“kb”). Where the
context allows, the latter +two terms may deSéribe
polynucleotides ‘that” are single-stranded or double-

20 stranded. When the term is applied to double-stranded
molecules, it is used to denote overall length and will be
understood to be equivalent to the term “base pairs”. It
will be recognized by those skilled in the art that the
two strands of a double-stranded polynucleotide may differ

25 slightly in 1length and that the ends thereof may be
staggered as a result of enzymatic cleavage; thus,: all
nucleotides within a double-stranded polynucleotide
molecule may not be paired. Such unpaired ends will in

general not exceed 20 nt in length.

30 A '"polypeptide" is a polymer of amino acid
residues Jjoined by ©peptide bohds, whether produced
naturally or synthetically. Polypeptides of less than

about 10 amino acid residues are commonly referred to as

"peptides".



general not exceed 20 nt in length. 30 A "polypeptide" is a

polymer of amno acid residues joined by peptide bonds, whet her
produced naturally or synthetically. Pol ypepti des of |ess than about
10 ami no acwoene®iziues are commonly referred to as "pept i PEHUSINIS6I{\D

00/ 02912 12 PCT/ US99/ 15638 12 The term
"pronoter"” is used herei n for its art- recognized neaning to denote a
portion of a gene GQ wenge a f t he bi ndi ng
of RNA pol yner ase and | n| t| %O?rggnsggl % %gnﬁepé%yognﬁ e}r'){sS ;ftequences

are corrrmnl y Febegnimsad alm@atsmq ol -idenate 5'a narridditng afegi®bnsIVie genes.

A "protein® i3y am&&nﬁhﬁcyé&u&may | &0 S L el mnimd;e &ﬁ’]al ns.
A protein m¥N§ so_conprise non- peptidic onponent s, such
s

car bohydrat e Pebmerq%ﬁ C%"Fcboﬁffﬁfrlétté?namf d‘t‘ﬁ@rscﬁbﬂtb‘é‘bt i dFEmg?fb%’T ituents

may be addedsbguénddHt &+8 BymhbRlEe! but Nnvki @lwhke, preuadn ins yeodirced, and
will vary with the type of cell Proteins are defined herein in terns of
their am no QEPHC%%EK%&?@J'?PFUBFU?%%%'Subst|tuents such as carbohydrate

groups are 15 gener al 1y 'rpa:totepacl fised, mbutonm@edxﬂepmpmtsnmmed:mlcass The
term "receptor, f éepetslde c‘ﬁ% lq assﬂcb%dl arF 'ari toh Pki‘%’é Aéh &

bi oacti ve mofecal Bty ) and he ef the Iigand
on the cell. phetbddme- mymnﬁécemor%uc&re @sar a@@@?qﬂm&faﬁﬁ a BuP¥Rs- 20

domein  1f caPHbhiaPRild dfna SLAYE! HbR-peSOIBNd Shiddstitiien®s! makelball ar
| i gand- bi ndi ngpldomal n and an intracellular_effector domain that, is,

typical |y i n@8fedd ten &ikRFrliekn RxdiRei 611 BPndiME orthe RIRFES ritept or
results in ap%eaﬁ@édirﬁtamahmhafm iwlithheneeegptobft ball causem'amr%
3= IR [ S I T e N
of the cell. skkhabotés; substituents such as carbohydrate groups are
15 generally not specifiéd, but may be present nonetheless.
The term "receptor" denotes a cell-associated
proteln that binds to a biocactive molecule (i.e., a
. ligand) and medlates the effect of the ligand on the cell.
Membrane-bound receptors are characterized by a multi-
20 domain or | multi-peptide structure comprising- an
extracellular ligand-binding domain and an intracellular
effector domain that is typically involved in signal
tiansductién. Binding of ligand to receptor results in a
coﬂformational change in the receptor that causes an
25 iﬁteraction between the . effector domain and other
- molecule(s) in the cell. This interaction in turn leads
to an alteration in the metabolism of the cell. Metabolic
events that ‘afe linked to receptor-ligand interactions
include gene _ transcription, . phosphorylation,
30 dephosphorylation, increases in cyclic. AMP production, .
mobilization of:cellﬁlar calcium, mobilization of membrane
lipids, cell adhesion, hydrolysis of inositol 1lipids and
hydrolysis of phospholipids. In general, receptors can be
membrane bound, cytosolic or nuclear; monomeric (e.g.,

35 thyroid stimulating hermone receptor, beta-adrenergic



events that are linked to receptor-ligand interactions include gene
transcription, phosphoryl ation, 30 dephosphorylation, increases in
¢yclic AMP production, nobilization '0f cel lul ar ‘cal ci um nobilization of
menbr ane | i pvolego2erl | adhesi on, hydrolysis of inositol |ipPEEUSHASE3s

hydrol ysis of phospholipids. In generaléggeceptors can be menbrane bound,
cytosolic or nuclear; nononeric (e.g thyroid stinmulating hornone

receptor, 3% %j{rg:ger % C muly\gn%)tl 02902 PDGlg' receptor, growth

PCT/U899/156 e tor) |rrer|c €. 9. receptor, growh
hor mone r eceprRone IEeQeF‘év’ept &k73 GWGBFOFecéiM‘&SF B ATec ePrEHE

erythropoi et pedGHQ Ogﬁgﬁﬁrbbo:@eiﬁp%)tor-rﬁﬁdt L% ;s&ferp&to&r)y si gnal
sequence" denotes a sequence that encodes .a oﬂépe%tnl de (a "secretory
peptide") that, as a cgﬁﬁorfé*rﬂ“ ofsef1EPgdr HTFRATe p%)‘? n Hé?',et’%otter?e ? ar ger
pol ypepti ds thmmu@@qaeaeéreﬁmw patbuay of p@ly@@btlden (anvhirgebcrétory s
synt hesi zed. pol ypeptide is,co nly cleaved.to renpye t he
secretory 10 B%?)'ﬁ‘ﬁee’ {}19 t?angl CFRPER t%oieﬁﬁéggfypﬁéyﬁ 9e term
"splice vari aditectss used ngelrnpbmyplepbitﬁe athworugdt ey esefcgetnprpf prMWay
transcri bed fg pM 2 gen q] §RI 'Qﬁlch ve!,Lre at_Ll onsy @ﬂééf?e% gaENk@I I Xar Lhrough
e

use of alternative splicing sites vmthlnatranscrl ecule
or |ess connonb%rym‘wﬂ@n s%papameml,m carsvedbde RMIMS cthe e§ecaﬁ’élo¥m1y

result in 1%9V5634;1&@%&1%93"&%8{15?@%}{:5&{% the seePBtoffMSathway. SPlice
variants encode pol ypeptldes having altered am no ‘acid sequence. The

term spli ce varl ant i s HSotBERd Haldics t baubt e &Sprbf%‘?nh?@eéﬁco'ﬂ‘éd by a
splice vari anfefbt@napBdndtianscioded df oRNA geaescMBRrutrom seyghés  and

g o o BE LR, > o aREbCC Ao lP) A Y B BhudE L (oo 0°
such a val ue k3texpatieed mslicipgut 'siXesr within a transcribed RNA
' 15 molecule, or less commonly between separately transcribed
RNA molecules, and may result in several mRNAs transcribed
from . the same gene. Splice variants may encode
polypeptides having altered amino acid sequence. The term
splice variant is also used herein to denote a protein

20 encoded by a splice variant of an mRNA transcribed from a
gene.

Molecular weights and lengths of polymers
determined by imprecise analytical methods (e.g., gel
electrophoresis) will be 'understood to be approximate

25 values. When such a value is expressed as “about” X or
“approximately” X, the stated value of X will be
understood to be accurate to +10%.

All references cited herein are incorporated by
reference in their entirety.

30 The present invention 1s Dbased upon the
discovery of a novel cDNA sequence (SEQ ID NO:1) and
corresponding polypeptide (SEQ ID NO:2) having homology to
disintegrin-like family members (ADAMs, SVMPs and MDCs;
referred to herein as Disintegrin Proteases, or “DPs”).

35 See, for example, Blobel, Cell 90:589-592, 1997, and



"approxi mtely" X, the stated value of X wll be understood to be
accurate to 10% Al references cited herein are incorporated by reference
in their entirety. 30 The present i nvention is based upon
t he di scovwowoa®r novel cDNA sequence (SEQ ID NO 1) andP@WsoRdishdi ng

pol ypeptide (SEQ I D NG 2) having hormlf)gy to disintegrin-like famly
menbers (ADAMs, SVMPs and MDCs; referred to herein as Disintegrin

Togy o0, Ro1658erd 1383, widte, (BluefXRIMG, - BlOPS]y 1684899589592,

and
PCT/ US99/ 156986 14 Mid fretegmgnandcihi tee -Dexadiwgghednal Bpsl oggamalso: 389- 401,
1996. D sintegri s, 0ani8e, | tualeied bl of O nBXRIP! SusfBit] COBMMALIAN.
fertilization, AUSTT & TUS) on, connective tissue disorders,
chondr ogenetissue ardinondess, - nghepdregenesisan@Heliddeneshetastasisecret or y-
signal (al sgninouAseredi@ader sequence, prepro sequence or pre sequence)
domai n of these pol ypeptides directs, the pal ypept.ide through a3 cretory

%ﬁgﬁgsi%&n- .as %he ?ﬁf?

pathway of a cell THen SGRFEPTY (sigmalg Secretory

Si gniallt ~and peguendéd deprbprni Beanence eay epird rosquenee) udbmhbngeh tscule,
resulting in

he- nmature,formof _the i 0ol | de._ The- -

domai n may 88353??%&0% g 5%%Esve1.:ﬁe Sgérgygr%grﬁolg%syoﬁ tdr?faliledéli s?%ﬁa&g}é&n}??za ly

have "activeathvag odff abytéellities which ridty - be reyathesi¢edy “a 1Hhe

‘cystel pgy S\,’s\"ez:%gtm};_);l Eggngysgghggirrd et 4g8BIgdma X agHee Sc dafediM £ orebET S

whi ch have "activer profease domal ne -are ADAM 1 and ADAM 10, which are

i nvol ved i ntbpefrlbgderash orolemnle dageadairanin bhe maLere ntOTTh Q% ¢

sheath — prehei BaiheEPEEL vadtide. @rRepreRaEgES dohaii Siaf abé | yotiverot have
famly

.20 such a catalyti¢c site _and are "inactiye". . An _exanple_of.a
nmember whi cR¥céArSFRESan ?ﬂ’ﬁ%t?‘?f&ep‘?sot%‘tas%‘edcﬂﬁlﬁltlegrgﬁDiﬁﬁ‘ilﬂ YYeh may be

i nvol ved i nvhefRvesUppiessatalytAichesi tpisowhiinhf may |- besrepulated eokrown t o
have Ina!l.(_:f;“\(‘%‘:yste:i.ne—swi.tc'lrx”- in the .cysteine-rich domain. Examples of
~ family membe:?ss: which have -“aétive” protease domains .are
ADAM 1 and ADAM 10, which are involvéed .in sperm/egg fusion
and degrada,t_io.n of ~myelin.  basic sheath protein,
respectively. - Other members of this family do not have

20 such a cataljtic site and are “ina‘cti-vé". An example of a
family member which- contains an inactive protease domain
is ADAM 11, which may be involved in tumor suppression.
Other protein families which are known to have inactive
protease domains are the serine proteases.

25 The adhesion (disinte'grin) domain of this -
protein binds integrin domains on the surface a multitude '
of cells, depending on the specificity of the disintegrin. -

The predicted binding site within this disintegrin domain --
is often an amino acid loop comprising about -13 amino

30 acids. The conformation of this sequence upon folding
results in a hairpin 1loop presenting an amino acid
sequence at its tip. This sequence is often -“RGD”, but
rhay be substituted by a variety of other amino -acid
residues (Wolfsberg and. White, ggp_z_:';a-;---and Jia, J. Biol.

35 Chem. 272:13094-13102 _-1997). The diversity of these



protease donmmins are the serine proteases. 25 The adhesion
(di sintegrin) domain of this protein binds integrin domains on the
surface a nultitude of cells, dependlng on the speC|f|C|ty of the

di si nt egri n.wokeo39edi ct ed bi ndi ng site within this disint BGFUSI95RRI n i s
often an amino acid |oop conprising aboujg13 amino 30 acids. The
conformati on of this sequence upon folding results in a hairpin |oop

present’ ng- _80qudfedld &agc'x%figggeesstat 1) U0t 1243 0illnt §24HCERaL 55 OF LN

"RGD', but may tute variety amno -acid
resi dues (WBesHer @santiggmdse, fogupwretegmsméomothpél 063151 eHsfnce

272:13094- 13102.d98d0s) ; The) di yessite, nCH‘ bbRsens WA/ 049 2erent
PCT/ US99/ 15638 15 sequences nay ref Iecg{ that: 1) not all djsint egrl n

domai ns ser vessgu?‘i‘@%r’ndsbﬂﬁ ® egPiAESTRRT ot RPeR el PEsuFPhte PBEERTRrS):

2) di si ntsegkkBeptsos@i 88 3)wi tihe ifkpbkeagpt psequem:e'ahbi mistmtdgf:iﬂrent
types of cellts?urfgce S5.receptors; rta part of th

di sintegrin sCFOETLPE® | 88BPi &5 t1*%¢ Fﬁfpﬁ%greho ° ts SeqUeh encednda{l%us
that the recephboss ftdratt hehespameddproxsasses dfthali spetéficn cldacsrmlsnsofcan

recogni ze of . gli si |:n, bi ndi gquenges
Disintegrin donaillégéq]glen domadbeen Q{sho%&%ﬂﬁ% ¥ p‘g‘&)%%cgﬁ §
cell-cell intediaéntessini héndinag Jask beeeeneds pl Risiateqyin egléztnﬁéﬁsby

binding G I bbbl @ pedd | DERRRET I Bo T 8GEPL REApondIHOT EBFa/ Idea el agen
receptor) as well as cell fusion. Many disi ntegr| n famly nenbers have a

fusion 15 dofRtRragtiensy iAnalrdipgr dphdbitiennaf npk?t%ta%egﬁ\t%nam ds.
This domain i %ypreﬁemmw t mnwﬂmxef t(fﬁb&Bﬁ%tam | yerepbot s,  and/bas been

shonn 10,0 | AR YS! NS0l LSk Prag S PALY La ALyl sperTTend
the DP fam |y nenbers amwhy Sdbeimee@dm otbﬁlmvaiemedrsn haiviel C4 UrEailsh yn

15 domain, a relatively hydrophobic domain of about 23 amino
acids. This domain is present within some of the ADAM
family members, and has been shown to be involved in cell-
cell fusion, and particularly in sperm/egg fusion, and
muscle fusion.

20 The cysteine-rich domain varies in the DP family
members and is believed to be involved in structurally
presenting the integrin-binding region to integrins.

Many DP family members have a transmembrane
domain, which acts to anchor the polypeptide to the cell

25 membrane.

The signaling domain of- disintegrin family
members tends to be conserved in length and sites for
phosphorylation. However, beyond that they tend to be
unique in amino acid composition. Some disintegrin family

30 members may signal by binding to the SH3 domain of Abl,
Src, and/or Src-related SH3 domains. '

The zdintl polypeptides of the present invention
are a novel member of the DP family. The presence of

isoforms of zdintl which also comprise a transmembrane



presenting the integrin-binding region to integrins. Many DP fam |y nenbers
have a transnenbrane domain, which acts to anchor the pol ypeptide to the
cell 25 nenbrane. The signaling domain of disintegrin famly nenbers tends
to be consemosozmz | ength and sites for phosphoryl ati on. PCHUSRI648 peyond
that they tend to be unique in am no ac&g conposition. Sone disintegrin
famly 30 nenbers may signal by binding to the SH3 domain of Abl, Src,

and/ or Src-re] ated SH3 dopmins. The zdi,nt! pal ti of pr esent
i nvention ar &°52#Bvel YAbrber SBPg?ﬁg D%r?aa{:rri I gfﬁ?ﬁg pﬂg%"elncetnggei so rgr nms of
zdi nt1 whi ch adlteonsbipel s esrd icedr ashambrwitd a siE@Nebiogodgnain.

PCT/ US99/ 15638 16 domefyl, Woulge1 SUJGRSIne1 thatpol AslidHilde-eWebling have
an alternatively spliced variant with a signaling domain. The novel

zdintl  poilypepieeeidar off ndhsol BFRRITE0t HRIERATGHON hBeF? edBAt1RM®nt i on
were initigl ljyenriicdeat bl @B rRer§oanisist Bliasiladifyl afdalyehsearah.  An
expressed sequence tag correspondi ngzpto nucl eot i des 1OQZ tojrﬁ}415 %7 SEQ I D
NO 1 was us&FPEESEBEaiSRIReRFONE3PnEPTREEPBREHPY shP aPEG PP %N ?’ﬁ ant

brain plasm dd ilw1ar yof SEMIAINGL of wasleuged ntd detatedaaniome athat 10
seauence | (Saad BehF. Elo) A A bRTs LAY 3503 pSLehB, [y no dorm o
prot ease sequence, reBxauigmtib®d of 0 1382 wdiEE) dpdNCed Zaminog @fddnt egrin
Sequence, , 4 esé.e %§c§'83%4§22 464 @%'§EQ-ﬂQuHQtea; Aahid £heartyst feehéch
sequence, residues 4 to 6 of "SEQ 1D NO 2. Wthin, the
disintegrin feddewang tdemeings & "RFRIREGAS n JHF"C8equeREENI r e’F dues
438 to 449 of 35Q@ukD N3 2.0r TBBganimonaei d2 pequancerotédie Weglenoe) esponds
EMERERC ST e SRR ege M b CREAD RO
sequence, residues 383 to 464 of SEQ ID NO: 2; and a
15 cysteine-rich sequence, residues 465 to 696 of SEQ ID
NO:2. Within the disintegrin domain, there is a
“disintegrin loop” . sequence, residues 438 to 449 of ‘SEQ ID
NO:2. The amino acid sequence, ECD, which corresponds to
- residues 443 to 445 of SEQ ID.NO:,Z,.is analogous to the
20 “RGD binding loop” of some other members of the DPs.
_ ‘Analysis of tissue distribution  of zdintl was
performed by the Northern blotting technique using -Human
Multiple Tissue, Master Dot, and human vascular blots.
Strong signals of three transcript sizes, approximately
25 3.0 kb, 4.4 kb, and 7.5 kb, were observed in heart on the
multiple tissue Northern blots. Faint signals of the same
transcript sizes were observed in brain and spinal cozxd.
Fainter signals of the three transcript sizes were
observed in skeletal muscle. The Master Dot Blot showed
30 strong signals in brain, heart, fetal brain, and fetal
heart. The human vascular blot showed a strong signal at
3-3.5kb in human aortic endothelial <cells and weaker
signals in aortic smooth muscle cells -and normal human

lung fibroblast cells.



Analysis of tissue distribution of zdintl was perfornmed by the
Northern blotting technique using Human Multiple Tissue, Master Dot, and
human vascul ar blots. Strorig signals of three trafnscript sizes,

appr oxi mat elwo d#0292. 0 kb, 4.4 kb, and 7.5 kb, were, obser veRCT/USIBEBE on t he
multiple tissue Northern btots. Faint sug,@:paIS of “t/he sane transcript sizes
were observed in brain and spinal cord ainter signals of the three

transcript sizes were (}plg_erve ro@.eg gl e%igﬁ?{f%z Lgra?g&%stf ial E’g%)t

showed 30 strong signal's’in brain, héar and eart.
The human vasitdgndrity otOSrtdxﬁedpaomaimngmgnal oft 8he. Sldaresthubamibortic

endot hel i al C,Féi Ghid V‘ﬁﬁkﬁr Bl gnalts tﬁ\eag&%egme&h eiRale aghl ssand
nor mal human fiBroblast cél 2912 o i
PCT/ US99/ 1563%qun?"-rﬂi’e at sy ea%ynmmdeoflew nt| Thfasdigdntegrirentity

to the proteagémaidPmBEN zdaht1t Nead1ess e4 ihem:hyynetioghaoé dl@\%@gﬁ-ﬂn at
the polypeptide |evel and 58% I dent i t})/ at . the lé]}l\.ld t| de |.evel.
66

The di si nt egr FoR&n (Bfmitheo AR nebgh he &F sFht egrin
domai n of thepokgseastideam |devedi,ghband ADRNM 3k, aidédtaq@ol ypapt i dehe

level | and, . o4, 3boc JOTLLLY b Jibeopol ypuct epbige | exel .o Ihe

expr essi on of as béeen Shown to crease i ™ breast cancerb?l ssues
and, thus, issiownstggdeceeas® drtbasast cameer stbpressernd,n Pramstis cancer

(Em et aho, Dag &e%er\:o Aokl dawd su;!?q‘@'sglegniihl }Sreépé'\/' ddnbas been

shown to have 1E)elsoforms as a resul Iternative splicin
:he

Anot her proK%‘P whi ch Nagure Ggp. 3dahplle?. 39983 aﬁdé#ﬁapn%gxm i ci ng

in the DPs isapfidMii2 ndel bekR @nhowhe Hd URsH edwfieiplof ikBiesri®! eeul £,
whi ch | acks the 181 peﬁptlde an mat%laio ot ease domains; is associated with

ect opi ¢ muscl &F G 5SFRGi 99n vitro, indicating that cells
expressing this gene prrogihera protein which is an example of

15 alternative splicing in the DPs is ADAM 12, meltrin o.
The truncated form of this molecule, which lacks the
propeptide and metalloprotease domains, is associated with
‘ectopic muscle formation in vivo, but not in vitro,
indicating - that cells expressing this gene produce a

20 growth factor that acts on neighboring progenitor cells.

Other ADAMs have been considered for treating
angioplasty, acute coronary eyndrome, prevention of
restenosis on stents, and prevention of excess adhesion
following surgical procedures, prevention of metastasis,

25 as well as for degradation of specific proteins, such as,

for example, amyloid precursor protein.

POLYNUCLEOTIDES:
The highly conserved amino acids in the
30 disintegrin domain of zdintl can be used as a tool to
identify new family members. For instance, reverse
transcription-polymerase chain reaction (RT~PCR}) can be
used to amplify sequences encoding the conserved

disintegrin domain from RNA obtained from a variety of



20 growth factor that acts on nei ghboring progenitor cells. Oher ADAMs
have been considered for treating angi opl asty, acute coronary syndrone,.
prevention of restenosis on stents, and prevention of excess adhesion
fol | om ng swogiozsh2 pr ocedures, prevention of netastasis, PEIUSMNH3E| as for
degradati on of specific proteins, such , for exanple, anyloid precursor
protein. POLYNUCLEOTI DES: The highly ‘conserved am no aci ds in t he

30 disintegrin. domai f tI cap, be used.as i fof new
famly nenbé%%?ue %rceg §%§ngb 11 rgﬁgrse trgﬁéc§%%ﬁ¥%g%%goly kh?ﬁ chain
reaction (RTdéﬁﬁﬁexﬂnetR;nm§a§ de@egn8dnﬁrpmythesééHEh%eeequ%ﬂﬂﬁﬁmQﬁf t he
conserved di §508€0"#d} TR Bukpose RNA obtained froma variety of VO

00/ 02912 PCT/ US99/ 15638 18 ti ssue
sources or cell |irfds BEesepsy t | cPEPRLEIPR ghl yabRYener B¥V IS Ser s

desi gned fsr Oﬁbipﬁ;@mdﬁlldesmueaﬁsss ;'Jlr:Encbl_ﬁﬁfllﬂg fomn talmds RRAT posecullds
present |nvent|on oti.de Hnlecules
y

i ncl udi ng DNARahd S8R0l Egﬁl eédiorfﬁ;t pé’ﬁré’Bﬁg %% ARALO58Fy PR T ks
di scl osed herrbse 3hb££e$kiﬁleﬂe|arthwlaltraadilyeadc¢gnrzaxnyatzeJuhat in

f the d th - d | t
s Chossi bl e Theng SFncbe” SshURelrar bE.BR6° uehBREL 'EbaR, CRRARERNAY 2 1 On
degener at e Ehhqsem@@nt%rxatﬂomﬂﬂﬁnﬂnﬁﬁmkdeaBMODNA§h@ﬁ3tP@A&BH@l??ﬁ%éﬁhrnl
pol ypept ihge @) eEQ d P N%”Q ﬂ&%ﬂssl&é |aeqiégrénte|}‘3t@r bN)M gl:.. AEFQONI t hat

t he degenerate sequence 0 NG'3 al so provides al se uences
encodi ng SEQePEPRRESEas, asli}bﬁNlAFuFPﬂE ?P‘F‘Eﬁe [the ‘FdlntlTlﬁ’GéypeQB’r

pol ypept i de- gggodb ngo: 0l Wee@khgigégicmpm@a}g: niidlleaecdgnizé Otrmml eoti de
prosent | nvePPoReISATETE JOTHVES gtk 1iHhot BoGo AT RFS cBHRL. (R A thi n
SEQ ID NO BNAt GeqUencé® emlegdivey 3RO INCN@NR idp substituting U for
15 T; Thus, zdintl polypeptide-encoding polynucleotides
comprising nucleotide 1° to nucleotide 2088 of SEQ ID NO:3
_and their RNA équivalents_are contemplated by the present
.invention. Table 1 sets forth the one-letter codes used
-within SEQ ID NO:3 to denote degeneréte nucleotide
20 positions. ™“Resolutions” are the nucleotides denoted by a
code letter. “Complement” indicates the code for the
complementéry nucleotide (s). For example, the code Y
denotes.eitherzc or T, and its complement R.denotes A or
G, A being complementary to T, and G being complementary
25 to C.



20 positions. "Resolutions" are the nucl eotides denoted by a code

®

letter. "Conplenent” indicates the code for the conplenentary
nucl eoti de(s). For exanple, the code Y denotes either Cor T, and
i ts conpl ememo oddzeiznot es A or G A being conplenmentary to FCT/ES¥183%ei ng
conplementary 25 to C. WO 00/ 02912 9 o
PCT/ US99/ 15638 19 TABLE 1 Nucl eotide Resolution Nucleotide Conplenent A
A T TC e G GG
G C CT % B A A R
Al G Y aTY arT R AIG M
Al C K — G~ T G- Ay ACS
G S CQGW AT w A TH
AICT D Nucleotfdg T Besolution Ji@leotide Complement Al C
Vv Al Cl G DB G T D T AT H
AICIT N ACQgT N Al C| G T The degenerate codons
used in SEQ ID NO 3, 5 enfonpassing afl possible &odons for aCgiven am no
acid, are set forth in Tagle 2. WOg00/ 02912 C c
PCT/ US99/ 15638 20 TABLE 2,(One

T T A A

R AlG Y cit

Y CIT "R AlG

M AlC K GIT

K GIT M A|C

S ClG 5 CclG

W AlT W A|T

H AlCIT D A|G|T

B CIGIT v A|C|G

\ Alc|G B CIGIT

D AIGIT H A|C|T

N AlCIG]T N A[CIGIT

The degenerate codons used in SEQ ID NO:3,
5 encompassing all possible codons for a given amino acid,
are set forth in Table 2. '



Am no Letter Codons Degenerate Acid Code

Codon Cys C TGC TGT TGY Ser S ACGC .
AGT TCA TCC TCG TCT WSN Thr T ACA ACC ACG ACT

ACN Pro WOr0/029122CA CCC CCG CCT CCN Al BCT/US99/15638 A
GCC GCG GCT N Ay 59 G GGA GGC GGG GGT

GGN Asn N AAC AAT AAY Asp D GAC
GAT GAY Qu GAA GAG

GAR dn Q CAA CAG Eégégig CAR Hi s H CAC
CAT One CAY Arg R AGA AGG CGA CGC CGG car

MGN Lys KminoAMALENGr Codons AAR DéyenerateM ATG
ATG Il e I ATA ATC ATT ATH Le CTA CTC
CTG CTT TTA THsid  Codery val V  GTA GIC GG Gryed

GIN Phe Fcys 11C TEI - TGC TGT . TTY Tyrecy Y TAC
TAT AY Trp

TGS Ter Ser TaA FAG TGEC A‘IJI" TCA TCC}NTCG %gﬁ TRR %nf%p B

RAY du|dn TAr T ACA ACC ACG ACT SAR Al X

NNN One of ordlnary sk|II in E% céklc ldo@PPreci ate that oggme ambiguity is
i ntroduced in &&Per ni ni ng a § egenerat e codon representative of all

possi bl e codon#lencodi n@ eaclﬁ?CénGﬁ'é @e¢ BCT For exanpl e,

GENe degenerate

codon for serinpg,(WSN) @an, idkaSeEE &&¢ Cedmt ances, encodegen WO 00/ 02912
PCT/ US99/ 15638 Zf argi ni ne (AR AAand the degenerate codo%Af or arginine

(MaEN) can,

in &6 ci rcﬁl'm;ta

Encode serine (AGY)

Asp D AT GAY
Glu E GAA GAG . GAR
Gln Q  CAA CAG , CAR
His H CAC CAT SR CAY
Arg R AGA AGG CGA CGC CGG CGT MGN
Lys K ARA ARG _ - AAR
Met M ATG. L ATG
Ile I ATA ATC ATT ATH
. Leu L _CTA CTC CTG CTT TTA TTG YTN
val v GTA GTC GTG GTT - GTN
Phe F TTC TTT . TTY
Tyr. Y TAC TAT ' TAY
Trp W TGG TGG
Ter . TAA TAG TGA TRR
Asn|Asp B RAY
Glu|Gln pA : SAR
Any X " NNN

One of ordinary skill in the art will appreciate
that some ambiguity is introduced in determining a
degenerate codon, representative of all possible codons
encoding each amino acid. For example, the degene;ate

codon for serine (WSN) can, in some circumstances, encode



simlar rel ationship exists between codons encodi ng phenyl al ani ne
and | eucine. Thus, some polynucleotides 5 enconpassed by the
degenerat e sequence may encode variant am no acid sequences but one of
ordinary skiW@oW9he art can easily identify such variant PEEUSAE6R 1y
reference to the am no acid sequence of SEQ ID NO 2. Variant sequences can
be readily tested for functionality as described 10 herein. One of ordinary

skill in the ' apReCl phe gtel;@r difd st el SPECH RS
can exhi bl%élﬁr@dg‘eerg%§$gl cél?ilgn usa dee r?tSener al , seg ?Brant ham et

al ., Nuc. Aci ¥ENe<camy: igoEAe) cirgyns Pﬁﬁésr epngpde gpEine 5(AGY)g| |

A g NS L P A
iers, ne 2; m Nu ci ds Res, X
| kemura, J. hﬁ’)l?ené%amf% aHA4_dpucipgs %g‘uSSeds%? ePRLYPREIEREHes
"preferentbal emmstwme:y tthe' plegfeaeentealkseqodnts " mag anteden vdrbant 20
referring to RLALSINA] ANahieg, coonshd ¥ AR LIRS fs FUBR! Lo USEE. I 1

cells of a certain speC| e us’ favoring EW representa
of the possibaw Qﬁﬁkﬁﬁs1d@m@e§¥nguCEaE¢m1&nnrﬂﬁqugnqss bSesefquphes

For exanpl e, the AP Rl SERAERNE Nee (5 )T 22 e%%%qtbxeééefé‘e% ACC

ACG or ACT,. but 1 n nmamali an “cel st commmonl ed codon; in
ot her speci esCa® orPex £PaPa LY n%%%"tecbelfl% foastionakifes agr BaéFé%lP%d

di fferent 1ghrnepspns nmay be pref erential. Pr ef erentlal codons for a
particul ar speci es can I ntroduced. into

pol ynucl eoti des of the G]S‘r‘*es@ﬁt ‘?’?ﬂz‘é\‘i‘trlyonsﬁirl]a Vit i &h§ o?rfrref"’l’r&&s &h8dn in
the art. | napprecidtan of tpaef er entfifakenddon spegiesces d¢d4i 0 r eghdbivant

DA can. T or KaNPLean GUNNGERY RUYSLI PN A SNERNOT S DLARKLDG, PEOT e

transl ation no ent wt part i <l ‘spem es.
Ther ef or e, thb dégencheids Remlorf:1883w@Ace 19800 H@h@ZQQQ al. Curr.
PCT/ US99/ 33638382, 6:315-24, 1996; Wain-Hobson, et al., Gene 13:355-64,

1981; Grosjean and Fiers, .Gene 18:199-209, 1982; Holm,
Nuc. Acids Res. l£:3075f87, 1986; Ikemura, J. Mol. Biol.
158:573-97, 1982. As used herein, the term “preferential

codon usage” ox “preferential codons” is a term of art

20 referring to protein translation codons that are most
frequently used in cells of a certain species, thus
favoring one or a few representatives of the possible
codons encoding each amino acid (See Table 2). For
example, the amino acid Threonine (Thr) may be encoded by

25 ACA, ACC, ACG, or ACT, but in mammalian cells ACC is the
most commonly used codon; in other species, for example,
insect cells, yeast, viruses or bacteria, different Thr
codons may be preferential. Preferential codons for a
particular species can be introduced into the

30 polynucleotides of the present invention by a variety of
methods known in the art. Introduction of preferential
codon sequences into recombinant DNA can, for example,
enhance production of the protein by making protein
translation more efficient within a'particular cell type

35 or species. Therefore, the degenerate codon sequence



disclosed in SEQ ID NO 3 serves as a tenplate for optim zing expression of
pol ynucl eotides in various cell types and species commonly used in the art -
and di scl osed herein. Sequences containing preferential codons can be 5
tested and oyoeweued for expression in various species, akGTUERYIENSf or
functionality as disclosed herein. Wt hli% preferred enbodi ments of the

I nventi onfthe | sol at ed pol ynucl eoti des hybridi ze to simlar sized

regi ons of SE r eq ta 1 ) nder
stringent |°osr<1adl i §E§ Hﬁener a?nms?rq;%%ge%t}é c%nd?tt&ﬁ%%s&aref Eel ected
to be about 5{>1etxn}1czurmveexnnmloph@f tpekyraiclepbigdpfg inpariovsT[G®] ) for
the specificg gﬁ-@y She & dlef LaRmbi19nids et rienaine anwt Pé‘hd affwcHearr] is
t he tenperatur under defl ned ionic strength and H}_ 15 which 50% of
the target selam hyﬁ?ﬂ‘d?‘i‘é%st6°%t?fé?lf"é’ct9€ﬁfr?a‘te8ﬁéa pr°88‘8“s $)pial
erl?ggngsggpgfgﬁffiaﬁaeobbeﬁeZé& whrcmﬁ®hessabh dencendircais ospdcsiasp to
abou . at p eratur e I s .,at ast .aho 60[err] C. The

i solated pol ?,ﬁglct}eeqﬁq%gggr Fncﬁ 4 é’s@ﬁt diﬁci nvéenkfe Ollzlitnl ncl ude’ DNA and
RNA.  Methods for pr epmrthganxeﬁuirENA emtmdmmtelntlsnomﬁ ithet hinegnition | n
general, RNA i sql g from I o I ghount s
of zdintl {:Ee é’ué’h 'Ee'lggs es an(fl%g:dﬁgggér g'ﬁ'll ent ?1%1;33%39%1 Elgrtﬁran%%

bl ot ti ng (Thsmd regioms QftSEQ IR AW:1,Ser. a @SA“EBC‘??‘FOBEbimeI!L@S’(X) and
| nclude hegrt cnbESid) Skf4sE 2l sRUSAbEnt SPLBAUIECHL, T et alrheagdnesng fet al
brain. Total RNA can be prepared using Jg_;uanl di ne HC extrac Jon followed
by isol ati on Byriegant feerdiwiPns arecsae 7R ch? Pem 2]10

B ochem stry f.p2-db clQA ndlehh (A TIIRIA 6 3 th prweaarom
total RNA usi ngathe met hod of A\ﬂv éng L‘g%ler (é’rg(b;m © Acald Sci .
USiA (A?[g l4?8sé@uencél.9512)a Gefiphedentaiy sDhEngilc Dhitg PHs plTéBar'I‘ed s om
poly err] RNA using known the .alt rnatl e e can
be isol ated. thg §ﬁﬂ€1g’é ’f‘f’i?es“é’h‘%)’al?l%f’i’cﬁdntlionﬁ(ﬁ VEERIEEs and WO@E 12

PCT/ US99/ 1563&hich 50% of the target sequence hybridizes to a perfectly

. matched probe, Typical stringent conditions are those in

. which the salt concentration is up to about 0.03 M at pH 7
and the temperature is at least about 60°C.

- The isolated pél&nucleotides of the present

20 invention include DNA and RNA. Methods for preparing DNA

" and RNA are well known in the art. In general, RNA is

isolated from a tissue or cell that produces large'amounts

of zdintl RNA. Such tissues and cells are identified by

Northern blotting (Thomas, Proc. Natl. Acad. Sci. USA

25 77:5201, 1980), and include heart, brain, skeletal mascle,

spinal cord, fetal héart, and fetal brain. Total RNA can
be prepared Iusing 'guanidiné HC1 extraction followed by
isolation by centrifugation in a CsCl gradient (Chirgwin
et al., Biochemistry 18:52-94, 1979). Poly (A)t RNA is
30 prepared-from_total RNA using the method of Aviv and Leder
(Proc. Natl. Acad. Sci. USA  69:1408-12, 1972).

Complementary DNA (cDNA) is prepared from poly(A)* RNA
using known methods. In the alternative, genomic DNA can

be isolated. Polynucleotides encoding zdintl polypeptides



23 are then identified and isolated by, for exanple, hybridization or PCR
A full-length cl one encodi ng, zdintl can be obtained by conventi onal
cl oni ng procedures. 5 Conpl enent ary DNA (CDNA) clones are preferred,
al t hough f orweosmesmppl i cations (e.g., expression in t r ansgREH/ESINSaIRI s) it
may be preferable to use a:genomic cloné,,or to nodify a cDNA clone to

include at | east one genom c intron. %ods for preparlng cDNA and genom c
clones are 10__wel | knomn ang t hin_the Iev o} glna ski t he
art, and incl 888 t f8%fse t6F" ﬁgﬁgequ%ﬁge |sc osed é fe %Xr QEmFTe

t hereof, for pybbidizariqriori B§Ra |ibrary. Expression | |brar| es can be
probed with antibodies 4o gdijnt gghot BebnePe&idd by ndécﬁgt@ar AR Spe 15

le
Zdi nt1 pol ynucl eoti de sequences gl scl osed ﬁerel n can al so be used as probes
or priners tooktahred’ noRY codidfgvea§iondlof aA@PARE gend®TOoceARr@few of

the tissues spemplire®PFESBNAN @DNRN Vel dis zdiat bhrRyedoed Nermn thbaghi ng,
this gene region is expected to, provide for 20 heart-, prain-, spinal

cord-, and ské&P&t aPoTus ARRISFALEPPE el@rEysi SHFPreSpighpt é:lré‘ﬁéﬁﬁglf;rom a
zdint | gene cemliflalBysibemdgedet prdifeesblé heot hssua- gpaenicc cespeessiron of

het er ol ogoust%enes%ﬁ for ﬁﬁ%ngﬁg?et%%ns eqfuldgnkalftﬂgis ore atlegréltnsémg:reat ed

with gene Ceés
facilitates priadgoonk onMethqd:B rﬁdr prepairnsgbyDNY eard a@eeriqmtq alongs direcl osed

in US. Patent hg. wﬁ4£n?t78rr1§3135’th8f '1léarele>6@r %%ﬁhﬂgﬁzoéglﬂ‘ ifingggenous

zdi nt| gene in a ce IS a Introducing into t ntl. locus a
DNA constr uctart@oﬁﬁﬁll inapudetthy é’é@t ofy the Sﬁalﬂgé@? nglsekprask diergin,

regul atory segienggrtan @a%ofandfae UpRR{Rfl SRl | peifPAgr $i 8 prarfhe
‘targeting sequence is a zdintl 5 non-coding sequence that permts

honol ogous r e CEREEASEPBN debrLaI‘Téeéon%‘i“P ud® wWPERPeHe WitdlogBRBHROFA Tt IE9 ocus,
wher eby the semi@mrtesrwhthen dgaeidaasbitiéindpesrgheds. operably |inked

W th the 1§ﬂdogenous Zé1n€¥|polfﬁ%§lg%tlde sequences disclosed herein
can also be used as probes or primers to clone 5' non-
coding regions of a zdintl gene. In view of the tissue-
specific expressiqn' observed for zdintl by Northern
blotting, this gene region is expected to provide for

20 heart-, brain-, spinal cord-, and skeletél muscle~specific
expression. Promoter elements from a 2zdintl gene could
thus be used to direct the tissue-specific expression of
heterologous genes in, for example, transgenic animals or
patients treated with gene therapy. Cloning of 5’

25 flanking sequences also facilitates production of zdiﬁtl
proteins by “gene activation” as disclosed in U.S. Patent
No. 5,641,670. Briefly, expression of an endogenous
zdintl gene in a cell is altered by introducing into the
zdintl 1locus a DNA construct comprising at least a

30 targeting sequence, a regulatory sequence, an exon, and an
unpaired splice donor site. The targeting sequence is a
zdintl 5’ non-coding  sequence that permité homologous
recombination of the construct with the endogenous zdintl
locus, whereby the sequences within the construcf become

35 operably 1linked with:- the endogenous zdintl coding
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sequence. In this way, an endogenous zdintl pronoter can be replaced or.
suppl emented with other regulatory sequences to provide enhanced,

ti ssue-specwome29120r ot herw se regul ated expression. 5 ECI/US15638The

pol ynucl eotides of the present inventioncan also be synthesized using DNA
synt hesi zers. Currently the nmethod of choice is the phosphoram dite nethod.

ror 1 ont o LSl 2ok A S8l 300 8AaBbEnbEs | SN BidodD can

application SUTH Es the synthesi's or a gene ragnent, t hen
each  conpl épent aeplaced r apd ﬂ@leGétG@paM&ttél y.othex prErAREtOF Yof

short genes (%9 I biko S phBehabcaldrhaticed), ot Gisir dpantiscan ber
acconpl i shed ynt hesi zi ng the conpl enentary strands and then anneal i ng

t hem For theoﬁ’fh%ﬂ(ﬁei FRIYE AR PRIPEFHTION>300 bp), 15 however, speci al
strategi essnmust be | nvqlﬁedpowﬁauﬁ@ﬁmsf:@ﬂolﬂmgpeéééﬁ't eimertﬁloe:aedancycl e

during chem cal si.,s is seldo 00% .JTo oyerco r Qhl.em

synt hetic gen%%s%%b%/ &?%@d) SiPd e PERSP R Fhtiul B ’%o%lef %glm

|S| ngl ﬁ stSr an?dtﬁdcagmt schdiate aris f roive 2@hiospROrd@ddine| guttindds | Ff
engt ee I ck. a r. B h ogy, Lsngd Pl and

Appl i cati ons ge ecocriﬂ %%E%ze%%%ssséa&g%ﬁl Eﬁ%\ogg{ rg@ﬂ%@ f%%
Itakura et al ag mmcmn Blusbhad 8@ B23hesds( 99584) 9gne OFi @/ I al .

Proc. Af Ubfefl 7: 331637¢ ién%?ﬁ)a Thestrazﬁreseat made
|nvent|on provi des counterlﬁart gygeg ges and
e

pol ynucl eot i déépﬁéﬁﬁ]d’t hé"ﬂlesﬁéepégtl?rbr? ot @ QY &) 8 ude,
but are not | {gtherkd0 yTaEeRA gL foruiadid, aﬂwhudunanberemaomphénsdn B30
i nsect and ot her vertebrat and i ertgbrate s%}él S, 4 th paLLd o
interest are SUPRRTSYOINAEM g PhREr SHERANET | 207 sPact e ng i ng
nurine, porci 8RemOViFty hbei nproducdimmepct lLehgee, genegui rﬁé300 & » ot her
primate pqlypgplides. < Q{10! 905 QgUBRATIBE | i FHkRE BRe the
coupling efficiency of each cycle during chemical DNA
synthesis is seldom 100%. To overcome this problém,
synthetic genes (double—stranded) are assembled in modular
form from single—stranded fragments that are from 20 to
20 100 nucleotides in 1length. See Glick and Pasternak,
Molecular Biotechnology., Prinéiples .and Applications of
Recombinant DNA, . (ASM Press, - Washington, D.C. 1994);
Itakura et al., Annu. Rev. Biochem. 53: 323-356 (1984) and
Climie et al., Proc. Natl. Acad. Sci. USA 87:633-637
25 (1990).

The present invention further provides
counterpart polypeptides and polynucleotides from other
spécies (orthologs) . These species include, but are not
limited to mammalian, avian, amphibian, reptile, £fish,

30 insect and other vertebrate and invertebrate species. Of
particular interest are zdintl polypeptides from other
mammalian species, including murine, porcine, ovine,
bovine, canine, feline, equine, and  other primate

polypeptides. Orthologs of human zdintl can be cloned
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information and conpositions provided by the present invention I n
conbi nati on W th convent’ onal cl oni ng techniques. For exar‘rpl e, a
cDNA can be woowmeaizusi ng nRNA obtai ned froma tissue or cePFTHSHIASPY ot

expresses zdintl 5 as disclosed herei "r"i'fzs Such®*#issue or cell type
woul d include, for exanple, heart, brain, spinal cord, and skel etal

nuscl e. Sui I ¢ gﬁg@s L Fefdd Y pRESBHRY
Nort hern bl ot gg\%\ngghf%fr%ggs&%ésia%ﬁeg _ omlteﬁ‘gh%te)%ﬂ%nces g?iygglhgsgd her ei n.
A library is thesntion pr dpar eePririatiRRA ofith posenveatierabie GLOBARE || ne.

A zdint| - encogdipgn £ Canrdhed i liesolAt Qs WY iclneal uBBhgoARNASUCh
as by probing wwth a_conplete or partial human cDNA or with one 8[ re
sets of degen@PER&N$R obE SEIP YL (He RSk ORAY TrfusTPESSSespZ bﬁlggcan

al so be 155 chenedisdidse@ héeeipol ynBicise tighaen or eaelllontyper woRCR
(Mul'lis, US, at.en

t .No. 4,683,202 ' . ' ' df th
represent at | vePREHER” zdfHt | eé‘@g‘ﬁgﬁ(:eola%%ﬁ’gzg%%ﬁ&erez %ﬁgigag\?ts%q‘%?anaham ©
addi tional nethkedetahe @bl brarjuicablse usBdces t PdnsMBNM ocanr abef ect
host cells, ZQd%Qgig@:?eé?' gPoQ{né ﬂ@o&%n"fbic{%‘” $h GRS dRiAghed with

zdintl “ polypeptide. I m

an antibody °to ; lar “techni ques "can al so
be applied to firlem ithel srganensesgalicrlosedomereithose® skibramy i #st kBeart

Wil recogny g ehaketiNerdn mRRAUSECE Posek@s8drh s SEQE DD 11156DT eaent s
a single allel'e of human zdintl and that alleljc variation and.,alternative
splicing arezdpbdceraoding JiA can then &g dsplatedt &Yoot (Rrdes¥qRénce
can be cl oned ratnpaehi RGichDNAs Oby g@ReBl gl iWditdr | £S chbmpretk f ber guairtial

i ndi vi dual s accordin o 30 jjftn‘e;ndard procedures. d Al | g:l i C ariants
of the DNA Bn E@N8n &fn WAFISEDS INAES i U h ot T HBEE 3EEn AR Ry

sil ent nut ati aaseandort hobe idiswliibshd mudegfuenrsesk esuht aDNAamaro atsd deguence

changes, afe Widled tR8iRGOPEnE" bBE/REFSELT LAWAM | Alkcddnd" @ Jif ORENS
{Mullis, U.s. Patent No. 4,683,202), using primers
designed from the representative human zdintl sequence
disclosed herein. ~ Within an additional method, the cDNA
library can be used to transform or transfect host cells,
20 and expression of the cDNA of interest can be detected
with. = an . antibody to zdintl polypeptide. Similar
techniques can also be applied to the isolation of genomic
clones.
Those skilled in the art will recognize that the
25 sequence disclosed in SEQ ID NO:1 represents a single
allele of human zdintl and that allelic wvariation and
alternative splicing are expected to occur. Allelic
variants of this sequence can be cloned by probing cDNA or
genomic libraries from different individuals according to
30 standard procedures. Allelic variants of the DNA
sequence shown in SEQ ID NO:1, including those containing
silent mutations and those in which mutations result in
amino acid sequence changes, are within the scope of the
present invention, as are proteins which are allelic

35 wvariants of SEQ ID .- NO:2. cDNAs generated from



35 wvariants of SEQ ID NO 2. . CDNAs generated from WO

00/ 02912 PCT/ US99/ 15638 26
alternatively spliced nRNAs, which retain the properties of the zdintl

pol ypept i de vem e/@2912| uded within the scope of the present PEFERIVIERE as are
pol ypepti des encoded by such cDNAs and . Allelic variants and splice
variants of 5 these sequences can be cl oned by probing cDNA or genom c

e s Kol RATRg ! AU * LASNES ARSI L Gl

pr ocedur es KnoWh H ehe esenf invention a es Isol ated
zdi ntl pol ypept i thes thﬂfattlapel}zlamtm iaHd ym@%eéguyghm ‘ELfGa saepe of

pol ypepti des gie %ﬁ% JeRtNPngenbfod held ﬂret iye,llggapma@@ &fEdRe s WiS kb al |y

honol ogous” is used herein to denot e poly havi ng about 50%
preferably - 6EBNASGANE HRAWPS-apbiAlledic I"ééé?ntsi'o%d S G SR TIGNE SpPf er abl y
80% sequenge {klest | 4 dgqdendelze o%@qwm&nﬂaowy l;fro‘iﬁ@gl [RDNR 2>rorge1ﬁ3mlfchel r

ort hol ogs. Such pol ypeptid ab e at | east %

i dentical, an L&?ﬁ?s‘f eff('e':g’f“atﬂel%fﬁg‘?n& H’gf'g ‘?‘ﬁ%‘:ﬁ i T4l 1’% 1D 1?gor
orthologs.) to standarlaepreuédusmmemm dentheé yarts. determ ned by
conventional nethods. g Bi o
48: 20 603-16, 1986 Ry 'Ir’]%oe'ﬁa g‘%ﬁé {Zoff r oé’%r\éd?y Aca‘J(\riﬂad SCi .

89: 10915- 9 4901 poByrperftiges thhat aﬁﬂmosukﬁﬁ@té@ddé'nd’WOd-Pgoaﬁl éjﬁed to

opti ni ze e+ ep%qa §S OQSks@g @Dgﬁa SPERE NEnPeNabithdfogkQ. an@ap
ext ensi on penal t the "blosum 2": scori ng mat ri x of Heni koff and
25 Heni kof f t¢mj HS‘}bStﬁl@fﬁM inerpdppeus” L8niUF6dadicdeiny &9 RO ed by

the standard Eyﬂe%;tttl@résCOdﬁSr)lng Tf&bomrcesu% qumefte)tabsyt hescalmiteat ed
?gnglﬁt Slaquene’gerﬁo{?glg’ﬁggﬁﬁﬁﬁ?g% Jp(g%:{psaf’atr Sfcel°th greﬁer%gng%}bég;utegge
in order to akéguerdee ildsmtiegueonctls¢ sequences shown in SEQ ID NO:2 or
15 their orthologs. Such polypeptides will more preferably
be at leést 90% identical, 'and most preferably 95% or more
~ identical to. SEQ ID NO:2 or its orthologs.) Percent
sequence identity is determined by conventional methods.
See, for example, Altschul et “al., Bull. Math. Bio. 48:
20 603-1e, 1986 and Henikoff and Henikoff, Proc. Natl. Acad.
Sci. USA 89:10915-9, 1992.  Briefly, two amino acid

sequences are aligned to optimize the alignment scores
using a gap opening penalty of 10, a gap extension penalty
of 1, and the "blosum 62" scoring matrix .of Henikoff and

25 Henikoff (ibid.) as shown in Table 3 (amino acids are
indicated by the standard one-letter codes). The percent
identity is then calculated as:

Total number of identical matches

: X 100
30 [length of the longer sequence plus the
number of gaps introduced into the longer

sequence in order to align the two sequences]
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PCT/ US99/ 15638 28 Sequence identity of polynucleétlde nol ecul es i s

det er ni ned PYO8MEPIZar net hods using a ratio as disclosed aPEVES9$id%e
skilled in the art appreciate that tiggre 5 are nﬁhy established al gorithns
available to align two amno acid sequences. The "FASTA'" simlarity
search al gorithm of Pearson and Lipman is a suitable protein alignnent

met hod for examning the level of identity shared by an am no acid sequence
di scl osed herein and the 10 am no acid sequence of a putative variant
zdintl. The FASTA algorithmis described by Pearson and Lipman, Proc.
Nat'| Acad. Sci. USA 85:2444 (1988), and by Pearson, Meth. Enzynol. 183:63
(1990). Briefly, FASTA first characterizes sequence 15 simlarity by
identifying regions shared by the query sequence (e.g., SEQID NO 2) and a
test sequence that have either the highest density of identities (if the
ktup variable is 1) or pairs of identities (if ktup=2), w thout considering
conservative am no acid substitutions, 20 insertions, or

del etions. The ten regions wth the highest density of identities
are then rescored by conparing the similarity of all paired anino acids
using an amno aci#& substitution matrix, and the ends of the regigns are
"trimed" to inclugde only those residues that 25 contribute tg_the highest

score. If there are several regions with scores greater than the "cutoff”
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(calculated by a predetermined formula based wupon the length of the
sequence and the ktup value), then the trimred initial regions are exam ned.
to determ ne whether 30 the regions can be joined to form an approxi mate

al i gnment  WMoI0g290% . Finally, the highest scoring regi BREUSPI¥ER  wo

am no acid sequences are aligned using ggnodification of the

Needl eman- Winsch- Sel l ers al gorithm (Needl eman and Winsch, J. Ml . Biol.

48: 444 (1970); Sellers J.; I - A gkl [ al | ows
for amino ach 4 Vm)(ﬁﬁéﬂﬁﬂgf 1dRRt4PP ofN@$I&n&¥aéG%lég %%ié%ul&@ £

PCT/ US99/ 1563@t2gminedr by ossdmahar deekrodmsusimg eperpEdopaFafdfetesedr FASTA
anal ysi s al@ove. Kt UP=1, gap opening penalty=10, gap extension

penal ty=1, and substitution matrix=BLOSUM62. These paraneters_ c be

i ntroduced into a FAEH?b?ﬁ?mﬁ%ﬁﬂ%ﬂPE?nrﬁﬁﬁf9FﬁgapPﬁg°l§E%rF t ﬁQFF?x

file ("SVARReX'Rany @st8¥DishdiEdalgolpfiandi ¥vaidibReatsonglidt htw&nzynol .

183: 63 (1990). FASTA can al so _be used j.0 deterpmpe the se nce | tity of
nucl ei ¢ acid al‘f’&l“@cu?‘é%gusﬁet%leélcfifi 0 a']tshelo tf‘gﬁsgél osBtu a&%& ES%QSQ
nucl eoti de sequetrtehmonyfar Peanson t hedktlupmaal uéscan sahtblbet BEehedhe to
six, preferably fhofl! M&hdp $b¥ IRk CLARl YILPLES ot LlcRLhEY

S deraul't- I ud I

par anet ers s & The "present 1nvention inc es nucleic acid 15
mol ecul es t hathagrdody anpemipeperie pewierromtlsslasste hesrier 38t YR ani no
aci d changes ,,GoRPaad WdduddiR 258 N §itdt398USHAA 20k S@nkD.NO 2he The
BLOSUMB2 table Is an ami no acid substitution nmatri x derived fro agout

2,000 | ocal MEASTRpad 9RFiE EAMeh? sOBFCHIRAGI MY RERFSTe a0y fdRrens o5LC
represent i ng nadtrghlka@0Nse1 Veubn egf:0a24 qiloesy £ ahdiasy 58 mgroaupBebh. r el at ed
proteins (HeniKoff _ an 85@€%k8éi? Proc. Nat'l Acad. Sci. USA 89:10915
(1992)). AdEEQ@ﬁQg#ir—‘ e B3uMB2 substi tuti on frequenci es can be used
to define conservativeBriafiyno BASTA S£imst i tchaxanteriiziggt segpenge

15 similarity by identifying regions -shared by the query

sequence (e.g., SEQ ID NO:2) and a test sequence that have
either the highest density of identities (if the ktup
variable is 1) or pairs of identities (if ktup=2), without
considering -conservative - amino acid substitutions,
20 insertions, or .deletions.- The ten regions with the
highest density of identities are then rescored by
comparing the similarity of all paired amino acids using
an amino acid.substitutign matrix, and the ends of the
regions are “trimmed” to include only those residues that
25 contribute to: the highest score. If there are several
regions with scores greater than the “cutoff” value
(calculated by a predetermined formula' based upon the
length of the sequence and the ktup value), then the
trimmed initial regions are examined to determine whether
30 the regions can be joined to form an approximate alignment
with gaps. Finally, the highest scoring regions of the
two amino acid sequences are aligned using a modification
of the Needleman-Wunsch-Sellers algorithm (Needleman and
Wunsch, J. Mol. Biol. 48:444 (1970); Sellers, SIAM J.
35 Appl. Math. 26:787 (1974)), which allows for amino acid




25 introduced into the am no aci d sequences of the present invention. As
used herein, the |anguage "conservatiyve amno .acid substitution”

refers to a substitution represent ed by a BLOSUMB2 val ue of greater
than -1. PyOowe2arepl e, an amino acid substitution is consBEVHSINES3E{ t he
30 substitution is characterized by a Uv62 value of 0, 1, 2, or 3.
Preferred conservative am no acid substitutions are characterl zed by a
BLOSUMG2 val u : e

preferred gﬁ%rot]ajocigslgaﬁ-}d élele(tqogs *]Pref%rrgﬁ pgzrame‘l\f\@fé foF'OFASTA

PCT/ US99/ 15638na8lysighseavat i v&tanrhe adap supreening i openaterhiar acd@Pi zed

by a BLOSUMB2 ¥bti@i S dernaQ3512 (ene , sébStidltiofRr In?dttn;;dsﬂbbuusz
pol ypeptides or substantially horl ogous zdintl, pol ypeptides are

char act eri zedTReShaRAFRPeFergr&anpbe ApFECAUFRG I NERiad WBSPFPGF?’BH%Y

del etions s50rmadgiyirfs. the ThRSeinghangasixar efiyy ef @Psm'mna'f) , @ agi nor
nature, that is copservatiyve am.no Aci substltu#4 ps Gsee Tabl 6élnd

ot her substit BEPORE That™ fPRRR léﬁgmc? RSP

activity of theepo}ypeptide; small 10 del etions, typically of one to about
30 am no acids; and s m c b t @S h as
an am no-term naI nmet H?blo%ﬁ%e crlalg’s Bé 8§¥+ {‘? %&%@)&t&% gfgaueﬁ?% about
20- 25 resi dueddentitn «fff i mucyeiag. a01d‘hertqd4ee$1én§ i wYEmd i én trh@sm ngbudes
pol ypept i dgs 9531‘:19&&8&&& to 4 rﬁ.@laetegf; dsésééﬁe@scantﬁtngeﬁpr | gRea
sequence that 1Is | east 50% refera [east = 60% and nore
preferably 80% 8P NBF-Bel gaht ir@apet BeFHéeBoPPésﬁén@Pﬁg Pegiterably SEEPTD

NO 2.  Pol ypepkkbdeso Corp) imddtd pdfictabl yt 8H8e€AN S tH 1418 e 1C YHREINSCes
proteol ytic cleavag s%ﬂ)eJSZO bet ween K zdintl polypeptide and the
affinity tag ¢ fuch sites i ncI ude thronbin cl eavage sites and
factor Xa cl eavage sitemhe present invention includes nucleic acid

C'

15 molecules that encode a polypeptide having one or more
conservative amino acid changes, compared with the ‘amino
acid seguence of SEQ ID NO:2. The BLOSUM62 table is an
amino acid substitution matrix derived from about 2',000
local multiple alignments of protein sequence segments,

20 representing highly conserved regions of more than 500
groups of related proteins (Henikoff and Henikoff, Proc.
Nat’l Acad. Sci. USA 89:10915 (1992)). Accordingly, the

BLOSUM62 substitution frequencies can be used to define

conservative amino acid substitutions that may be
25 introduced into the amino acid sequences of the present
invention. As used herein, the language “conservative
amino acid substitution” refers to a substitution
represented by a BLOSUM62 value of greater than -1. For
example, an amino acid substitution is conservative if the
30 substitution is characterized by a BLOSUM62 value of 0,
1, 2, or 3. Preferred conservative amino acid
substitutions are characterized by a BLOSUM62 value of at

least 1 (e.g., 1, 2 or 3), while more preferred
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4 Conservative amno acid substitutions 5 Basi c:

argi nine lysine histidine Acidic:

Pol ar :
val i ne 15
Snal | :

threoni ne met il NG T0e BREFEM I dVEMdRukBhDC- 0 Ol RSt dti vl gy 25 of

pol ypepti de fusions and re

wosongheait ani ne aspar agi ne Hydr ophobi c:
Aromati c: phepyl al ani ne tryptophan tyrosine

gl yci ne al ani ne 20 serine

I meri ¢ proteins conprising one or

glutam c acid aspartic acid 10

| euci RETAUSHNIEEEi ne

nor e

pol ypepti de faIBIOSEME2 Fatuesainfite leasti 2i heegri 2 981 Ppept i de dommi n can be
prepared as a fusion tga?igﬁ@ﬁréﬁiful p&gh@g@ptgaegisg{osg&bgﬁgﬂdisllpatents

Nos. 5,155,027 and 5, 567
i rhomaligigeus  zd4Rf

pr ot ei ns

referred 30 . di

gglmai nst _O(rjs dij&w_t ecgaffi Hd@ ymwgde adadri gubksagoeticns D delferdonn or
ypeptide domain fusions, or-disintegrin pol ti dopmpin fr nt

fusions, can Tﬂgﬁﬁhﬁqéssed TQF%ﬁNNQﬁaEgng 3ﬁ§iﬁé%ggﬁaggylsg?oqbrglggg a 35
variety of nuhdduie,i chdisiint egnservatiovearmalings acAdxshbatitutions (see

10

15

.20

Table 4) and other substitutions that do not significantly
affect the folding or activity of the polypeptide; small
deletions, typically of one to about 30 amino acids; and
small amino- or carboxyl-te;minal extensions, such as an
amino-terminal methionine residﬁe, a small linker peptide

of up to about 20-25 residues, or an affinity tag. The

~ present invention thus includes. polypeptides of from 383

to 464 amino acid residues that comprise a sequence that

is at least .50%, preferably at least 60%, and more

preferably 80% or more identical to the corresponding

region of SEQ ID NO:2. Polypeptides comprising affinity
tags can further comprise a proteolytic cleavage site

between the zdintl polypeptide .and the affinity tag.

Preferred such sites include thrombin cleavage sites and

factor Xa cleavage sites.

\aFH PoJ¥ReRIddes GEROLPAFRPHEESh FolRIaBsi de
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pol ypeptides can be fused to disintegrin domain polypeptldes to target them
to specific cells, tissues, or nmacronolecules (e.g., heart, brain, spinal
cord, skel et woommaz e, pl at el ets). For exanple, a prot eaé’STﬂ’é’?W@ﬁtl de 5
donain, or protease pol ypeptide fragnenf3gr proteln could be targeted to a
predeterm ned cell type by fusing it to a disintegrin pol ypepti de

domai n or f ragnent that specific nds to an integrin polypeptide
or integrin- like polypeptide on the sgéégéxgcﬁ the target cell. In 10
this way, polypeptides, polypeptide fragnments and proteins can be targeted
for therapeutic or di agh9idd.SaR4VEOSRSno MM HubsHi@EELBAs OF prot ease

pol ypepti de domai ns or fTagments cam De fused 1o two or nore noieties, such
as an affinity tag for purification and a targeting-disintegrin 15 domai n.
Pol ypepti des f usi ons canpaks®: conpri sea@gendhie NOre cl eavage sites,

particul arly between domains. See Tuan et _al., Connective Tissue Research
34:1-9, 1996. Polypeptide fusions ofYtHE present invention will
generally contain not mnore than about hisb8imei no 20 acid residues,
preferably not nore h about i due nore preferably not
nore than about 1,006 ?gé?dues ngg%gfﬁf?ngﬁﬂﬁy cases be considerably
smal l er. For exanpl e, residues of zdi mispapbigpapidde can be fused to E

coli [err]jgal actosidasgs§l,021 residygsiapShie Casadaban 25 et al. J.
Bacteriol. 143:971-980, 1980) a 10-residue spacer, and a 4- re5|due
factor Xa cleavage site. In a secon®@SP@XafdPe, residues of  zdintl

pol ypeptide can be fusgdrbphs®lidose 1wadnag protein (approxi mately 370
residues), a 4-residue cleavage site, .and a 6-resi due 30 pol yhistidine tag.
The proteins of the present i nvent i on i9teirine conprise non-naturally
occurring amno acid residues. Non-natwwldhley occurring am no acids include,

without ligitation,  GLrapg:3zmet nyl REQliAG: aning: 4- Met hanoproline,
' tryptophan
tyrosine
Small: glycine
alanine
20 : serine
threonine

methionine

The present invention further provides'a variety

25 of polypeptide fusions and related multimeric proteins
comprising one or more polypeptide fusions. For example,

a disintegrin polypeptide. domain can be prepared as a
fusion to a dimerizing protein, as disclosed in U.S.
Patents Nos. 5,155,027 and 5,567,584. Preferred

30 dimerizing proteins in this regard include other
disintegrin polypeptide domains or disintegrin polypeptide
domain fragments. Disintegrin polypeptide domain fusions,

or disintegrin polypeptide domain fragment fusions, can be
expressed in genetically engineered cells to produce a

35 variety of multimeric disintegrin-like analogs. Auxiliary
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- hydr oxypr oli ne, trans-4 -hydroxyproline, N- net hyl gl yci ne,

al | o-t hr eoni ne, met hyl t hr eoni ne, hydr oxyet hyl cyst ei ne,

hydr oxyet hyWoemep9ast ei ne, nitrogl utam ne, honogl ut ankCEAJS99/15638

pi pecolic acid, 5 thiazolidine §€rboxylic acid, dehydroproline,

3- ‘and 4- nethyl proline, - 3, 3-di nethyl proline, tert-1| eucine,
norval i ne, mglzgphgaél gl nlense ca 3- aza hen% 6{:' ancljlnei c

azaphenyl al afPRa " PRAYPERT YT r SBReri af4RPAe 0 d1Sin e§é\}é‘r at°Pthods are

known in thepalvpémndeﬁ:d:tpmaﬁmthem td Ospewtficaldey 1spctussuesy @i no
acid residugge bl fec Y €(dly. Ferea?c)f:a”B ‘ima” Bﬁlné{it E8rxd) Séfé&&@a[l be

enpl oyed wherei n nonsense mut at i ons: ssed

chenical |y aRPaskey| Blabekeisr- essﬁ?rtﬁmple' I\fét psasepse syhmﬁzzqmg ani no

aci ds and 5arruaﬁa§ny add r&d@%eab@wa@wm@ £ Ryninft: okSprétanscrédfipon and
transl ati on fﬁ cont I nin nonsense nutations is carried out in
SRR L

a cell-free r‘i°5|an(§r§ eEerpiped o) Lo EVPgc PYa hHSERS T di%ald y

avai l abl e edzymisegzaml qidisipeptadgent 8omain oPr ot erﬂ@nerwe ptLHaa‘led by
chr omat ogr aph f.ar rrpl e, bertsaon .20 t.

Soc. 113: 272§¥e°315’9°1ae“é( RN LREFREIR pcéﬁ’f’eﬁgllde Eﬁzl%eigr”iggl
Chung et alike SoivpeptiXn: 806tBe $993¢candfdubagtetrgat cePtoc. Ivat | .
Acad. Sciyg Uphy 90,301 Q3L r | a3 '
carried out in Xen%yuié%%cpet]p%s bs'r‘r‘?c@)é[l§ ct I on ag,?g%g grrﬁ(?a e%%\i\ and
chemcal ly aﬁﬁ’hohéyF—&Fgﬁtgépﬁpéssd:ﬁletrﬁmtéqupéaldtm%?yﬁic PUrp®ias- Chem

271:19991- 8, s8R6)di Wrthidriast hokd pRbPOske E-pfiQeptehbS abmafid t Wyred in
t he absence gf a natur al %& o acid that is to be re |, aced

phenyl al ani n&F2#RP T 5H 3% L8Rt Of t‘t’?lemaé%‘?ri‘ee&méﬁ 1A8n- ?\‘éﬁl’hraaﬁ 1A
occurring affiwity acagl(S9r pu:(:Ef:g:a,tJ.on &ndazaap&sam,dtahgndnemtegnn
3-azaphenyl algpifie. 45 éﬂ:%%%@)ﬁ' c2eR0LAEs B aido ALBRISVEAL Al Ne)e. . The
non-natural ly occurrin Ao aciar T s mcorporate e pro e|n in

pl ace of itsclaavagalsitesunparparnlarly Saé'-weelnmd@etaleﬁ al See Biagcedm

al., Connective Tissue Research 34:1-9, 1996.

Polypeptide fusions of the present invention

will generally contain not more than about 1,500 amino

20 acid residues, preferably not more than about 1,200
residues, more preferably not more than about 1,000
residues, and will in many cases be considerably smaller.

For example, residues of zdintl polypeptide can be fused

to E. coli B-galactosidase {1,021 residues; see Casadaban

25 et al., J. Bacteriol, 143:971-980, 1980), a . 10-residue

spacer, and a 4-residue factor Xa cleavage site. In a

second example, residues of zdintl polypeptide can be
fused to maltose binding protein (approximately 370
residues), a 4-residue. cleavage site, and a 6-residue

30 polyhistidine tag.
The proteins of. the present invention can also
comprise non-naturally occurring amino acid residues.
Non-naturally occurring amino acids include, without

limitation, trans-3-methylproline, . 2,4-methanoproline,
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33:7470-6, 1994. Naturally occurring am no acid residues can be converted
to non-natural ly occurring *€pecies by in vi tro chem cal nodification.

Cheni cal nodwépeewizon can be conbined with site-directed nPEHYMIAERE (o
further expand 5 the range of substitutjons (Wnn and Richards, Protein
Sci. 2:395-403, 1993). A limted nunber of non-conservative am no acids,

am no acids that_ @rﬁé&%&xg@wgﬁghby the,genst]c %ggpgeﬁlﬂétura' | yn-

occurring am no aci unnatural 10 ~am no substituted
for zdintl methplglyditeresi duesalBExddmsoalingni no ammhyathﬁeonlne,

pol ypepti des B&ﬂ%%ﬁﬁﬂﬂﬁﬁﬁﬂ%ﬁglh@vent'On canpygPExyet @&h%b?gtelﬁ€cord'ng

to procedures ° ' art such as “site-direc
mut agenesi s BitragHHiaRNSeanni nforaglubRnRg s ( CUFSRGRARM and 9ELTs,

Science 244 183281 idi3R9; cBassxelidl aci&) Oﬁehyairbpréﬁﬂﬁje Sgi. dd2A 4-
88: 4498- 502, 199 11 In the latter techni % singl e aI ani,ne _nutations

are introducBEEPRIPERAME r esi duds 3 FEIRENYD éé’allge'and t HETFtEdEREARE nut ant
20 nol ecul esnakGalnd,ed PeazbphbRgl&pdniand, Vi Byaaaplésyl asad gl omto

ol ocul 6. SeoS2ERER TR ajind ) o ettt o 15h 80 500. Y58 ete80s.
Sites of di smetbgdsn-arent égown, bn pt:hrt eass | fiber athcorpaat ialgsonbe-
det er m ”6%25na9¥f:£’i‘i’§ %%Icu§9§h¥5'aﬁniq;o SLEYS! %E‘ﬁald%%sde%ﬁ{é” 'b‘}%tQXn§UCh

t echni ques as nuclear” nagneti c resonance, crystallogra elfectron
diffraction For eoxespdatfiani tin vitdwe| sygtem tenncbnj mtlpwﬁdwwhnrﬁmnatlon

of putative CQBB@GBsé't%u%@tQQnQC'Qﬁ'e Ssﬁppwése%amlsﬁn de c\ml%sl@g
Sci ence 255:306- 30 12, 1992; Smith et al )

1992; W odavepmigpacylated Fﬁ"éEE@rq_sé‘t"tr tR@G..59- Wh“fggf?r ‘synthestging
i dentities of a@saenbcals aghdOaRhslicFlait itlgS AR Iateenednf Lamecagakbygl s of

honol ogi es SWI t'ljlansl:gigglgrll s! ntggri:lrc]z;rlxslsl!(aetlo ol ecug €3 plasmids containing
nonsense mutations is carried out in a cell-free system

comprising an E. coli 830 extract and commercially

available enzymes and other reagents. Proteins are

purified by chromatography. See, forx example, Robertson

20 et al., J. Am. Chem. Soc. 113:2722, 1991; Ellman et al.,

Methods Enzymol. ' 202:301, 1991; Chung et al., Science

259:806-9, 1993; and Chung et al., Proc. Natl. Acad. Sci.

UsA 90:10145-9, 1993). In a second method, translation is

carried out in Xenopus oocytes by microinjectibn of

25 mutated mRNA and chemically aminoacylated suppressor tRNAs
(Turcatti et al., J. Biol. Chem. 271:19991-8, 1996).
Within a third method, E. coli cells are cultured in the
absence of a natural amino acid that is to be replaced
(e.g., phenylalanine} and in the presence of the desired

30 non-naturally occurring amino acid(s) {(e.g., 2-

azaphenylalanine, 3-azaphenylalanine, 4-azaphenylalanine,
or 4-fluorophenylalanine). The non-naturally occurring
amino acid is incorporated into the protein in place of

its natural counterpart. See, Koide et al., Biochem.
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Mul tiple amno acid substitutions can be nmade and tested using known

nmet hods of nutagenesis and screening, such as those disclosed by

Rei dhaar - O sverwoseaiz Sauer (Sci ence 241:53-7, 1988) or Bow ECE’H?’Sé‘E}ér (Proc.
5 Natl. Acad. Sci. USA 86:2152-6, 19§9). Briefly, these authors

di scl ose net hods for sinultaneously random zing two or nore positions in a
pol ypepti de, _se fungt

sequenci ng 3% éﬁﬁutgge% 4ed pg?{:/‘geaajltl)ﬁ "thg%e%%lﬁg ?Egdsgggtg%en?of 10
al | owabl e sulsini foet icongeatedath pelsrmmallyad@@ﬁlrmnﬁoaset:m R¥inike used
i ncl ude phage pl. % al 1991,
Ladner et al. {yﬁ% ﬁém%@a I11\%41 ;&é%&OQ ChHﬁIEJéggi\}Vq@glg&tﬁL ?%gtgl g?lnv%g

92/ 06204) andombghes- diEbcséEe-dixerfasbdtutageneshyshpr dursher gpxpandene 15
46: 145, 19586’thuerr§ﬁ Al of NAsti1d€ion 988 wynHardt fichirdd heprdtech osed
zdint | and polypept.i de sequences can be generated {through DNA
shuffli ng, &eidi §c?‘§§ go dmer, - Nature 370:389-91, 1994, Stemner,
Proc. Natl. Acad. S@l 1th.&°ec91 A6 51of 20norkObhsendat PO Pablhcat i on

WD 97/ 20078. Briefl Jar ar e enerat ed by r ogous
r ecombi nat i ofHYSra Ca‘é%e Bgl? ta enﬁé’%&%t 1h}[])l\ﬁ“; glepgg'%
reassenbly usnda@,P%n—ms;ulraith pncu_am;lmﬂ gmime r eduded poﬂntunmtarabns
This tec e 1%%” De; gpdi Ll ed,py é":g:! fgtgnléeda £AM Lyt paa{rﬁ% Di@$q such

as alleli PHant s2or ¥ rom erent speci es, i ntroduce
addi ti onal varasablmlesty into the process.. Selection or screenl ng for the

desired activity, fol |§¥‘§&1@Yala@rl1tn'00@@lldbt Eﬁaﬁh@%ﬁpéﬁﬂl@@%nesl shand
assay provides for rapid "evol ution” l‘g_t]tences %/ (;:I ectl for
desirabl e mREASSHYs HRTIRE ISP ‘F%ﬁﬁeoﬁ’?l y LGS agdFh’t nt al
changes. Mt Wlu&em%t RAadsnasini schesesdrher esucicamde m#mdiedcmdh
hi gh- thrOfghputtaé%%%gggted 50&%%&5293g23£§§55 mutagene51s {Cunningham
and Wells, Science  244: 1081-5, 1989; Bass et al., Proc.
Natl. Acad. Sci. USA 8B:4498-502, 1991). In the latter

technique, single alanine  mutations are introduced at

every residue in the molecule, and the resultant mutant
20 molecules are tested for biological activity as disclosed
below to identify aminO-ecid residues that are critical to
ehe activity of the molecule. See also, Hilton et al., J.
Biol. Chem. 271:4699-708, 1996. Sites of disintegrin-

integrin, or protease interaction can also be determined

25 by physical analysis of structure, as determined by such
techniques as nuclear magnetic resonance, crystallography,
electron diffraction or photoaffinity labeling, in

conjunction with mutation of putative contact site amino

acids. See, for example, de Vos et al., Science 255:306-
30 12, 1992; Smith et al., J. Mol. Biol. 224:899-904, 1992;
Wiodaver et al., FEBS Lett. 309:59-64, 1992, The

identities of essential amino acids can also be inferred

from analysis of homologies with related disintegrin-like

molecules.



to detect activity of cloned, nutagenized pol ypeptides in WO 00/ 02912
PCT/ US99/ 15638 36 host cells. Mitageni zed DNA nol ecul es that encode active
pol ypeptides (e.g., disintegrin-cell surface binding or protease activity)
can be recoweoew2srzom t he host cells and rapi dl y ' ‘'sequencBEI/UMIEE noder n

equi pnent . These 5 net hods al | ow the dbapl d deter'nination of the
I-mportance of individual amno acid residues in a polypeptide of i nterest,
and can be applied to f 15491% n

met hods di scussed he?@ugsg%n%%ig %%%I q:h%l%l%h% art can

i dentify and/amd prepsted a vainet ykmwrpol W@@mdiﬂe ¢f aghehagengsifriafift s of

SEQ ID NQ 2 Qéreémtg r&ia nastlf'ﬁostg' 85 BLESEdd b%nﬂelgﬁaapfﬁﬁﬁﬁ&azﬁﬁt ivity
of the wld-type di ntl gro el n. Suc i des nay i ncl ude

addi ti onal a@%‘@%c(:ﬁ&ﬁ&iﬁn 5319 rexififdle 0% %@b’r%t%‘? ‘el n{Bxec.

propept i desdogain, acaaot RI6  UNreBB: 215246 t 1999) al | B@ief]fy,t  emesEnbr ane
and i ntracel | Tl ar rral ns, 1 nclud

no agids,res Si bl e
i ntracel | ul ara‘éF@‘?ﬁﬁ §5chopg st 8@5& 3#?‘@15?9‘*?%%5& 5ﬁ8d?'ﬁezjrr|“?<e 20
For any zdi nt twpologpepbdree posiintbusdi nig var |paﬁ5®e@|tddéu3|mnqmtamgl ngor one of

ordi nary skil %uﬁgtlicbna art C@lg,pregqgﬁa{ Vagggerattgen Sfegue%(cm egepgr ate

pol ynucl eot i de sequence erco rirant using the tion set
forth in Tabl mstdgemizs® apoNaPePEi@ROTRION FRCBUGTREN Thee spegitapm of

pol ypepti 4gs al?éwa?iém%ubégfﬁﬁﬁyb n%ﬂﬁtééﬁh positidif] UdbBfer methods
full -1ength eptides, biologically actlvefragrrents and fusion

pol ypept i des, tQBtc&ﬁnb@eprqiﬁfkeH‘qer Hetade| PLSRARY néRry hbRYmaTy| £§
according to saneﬁiém tRchoisgues, Subipbleadwistercalll.s are. bheesr cell

types that %g? 5, 223 4%”§TQLH§Q %EPO Publication WO 92/06204) and

region-directed mutagenesis (Derbyshire et al., Gene

15 46:145, 1986; Ner et al., DNA 7:127, 1988).

Variants of the disclosed zdintl DNA and

polypeptide sequences can be generated through DNA

shuffling, as disclosed by Stemmer, Nature 370:389-91,

1994, Stemmer, Proc. Natl. Acad. Sci. USA 91:10747-31,

20 1994 and WIPO Publication WO 97/20078. Briefly, wvariant

DNAs are genexated by in vitro homologoﬁs recombination by

random fragmentation of a ©parent DNA followed by

reassembly using PCR, resulting in " randomly introduced

point mutations. This technique can be modified by using

25 a family of parent DNAs, such as allelic variants or DNAs

from different species,- to introduce - additional

variability into the process. Selection or screening for

the desired activity, followed by additional iterations of

mutagenesis and assay provides for rapid “evolution” of

30 sequences by selecting for desirable mutations while
simultaneously selecting against detrimental changes.

Mutagenesis methods as disclosed herein can be

combined with high-throughput, automated screening methods

to detect activity of cloned, mutagenized polypeptides in



transfected with exogenous DNA and grown in culture, and include bacteria,
fungal cells, and cultured higher WO 00/ 02912

PCT/ US99/ 15638 37 eukaryotic cells;. Eukaryotic cells, particularly

cul tured cewopo/o290f mul ticellular or gani sns, are  PFEUIPAES

Techni ques for mani pul ating cl oned DNA gl ecul es and i ntroduci ng exogenous
DNA into a variety of host cells are 5 " disclosed by Sanbrook et al.,

Laborai oy FPBSE. Sty sHPrs kel Ty ablted nalbicot (AR 0

Current Prot pobypeptidesl efalar, Bddsbgyeguohrralll eyunficSoRdnding. Oy,
1987. 10 tease L%‘?Qﬁﬁ{(ﬁ' ca®t DNASEOYERSE elesadltm Al Ndd11s

pol ypepti de Fgooperq nkKed to other genetic elenents required for its
expression, andereamiidly FREPEEFSY USiPGanBedeRR i AVIPRESfot er THEHR

term nat ok, mpe¥hddd M1lcin t?;éprrﬁgihoﬂet’@ﬁﬁﬂ{atio'ﬁh%fv(tthﬁ.mpibi:taredé(bmorrrmnl y
contain 15 one or nore selectabl,

mar ker.s and, one_or re origins tof
replication, 1BAWARA t A OSKkiATEd FESABS S ¢t 10 | P rggg%?%%?%nato Within
certain syst gAGes&$Ct &Ml e canr ber sapiede v opo Dgsepin desparfat enkresiror s, and
replication of the exogenous DNA nmay be provided by integration into the 20
host cell geﬁSﬁ’é?tureSel ection of pronoters, term nators, selectable
markers, vectors and disisg eltbrenmstheds rdiisawssed r berphe, de@gn ¥ t hin

the |evel, jof o?&?{g‘%@}f YspKil! ihNehBe ar@f tcan  idEHBL£yS UGt/ Bl RI¥aTe & €

descri be& in 1 iterature and are availl able through commerci al

suppl i ers. 2%ariety of pojypegtidet fragmegtft |oF phRYiAEHS dof SkRo IR he
Secreltoré pajBway &f anaest reehin &rﬁeecmfsahyegi:g:malar&eqwncprégéﬁ@ kno;/]m
as a | eader sequence, preprQ sequence or pre,.sequence).is_provi in the
expr essi on véEt‘-bY?tY\'heogecr%{eor ywér‘g'nta\fpeseqﬁ‘éh%‘é ma?rééeﬁ%'ri ved fuCh

rom
another 30 geliypépei ety {rcigde taddArionabyanhesi aetdslefnawo. forThe

secretor ylSSi %r:]:ginpfg,queaPCeée'csre(?:%_%g/abh)gmglﬁ',keda t Opztclbeepq:q.id@t | domain, a
protease domain, part or all of a transmembrane and
intracellular domains, including amino acids responsible
for intracellular signaling; a fusion domains; affinity
tags; and thellike.

20 For any =zdintl polypeptide, including variants
and fusion proteins, one of ordinary skill in the art can
readily geneiate a fully degenerate polynucleotide
sequence encoding that variant using the information set
forth in Tables 1 and 2 above.

25

PROTEIN PRODUCTION

The zdintl polypeptides of the present
invention, including full-length - polypeptides,
biologically active fragments, and fusion polypeptides,

30 can be produced. in genetically engineered host cells
according to conventional techniques. Suitable host cells
are those cell types that can be transformed or
transfected with exogenous DNA and grown in culture, and

include bacteria, fungal cells, and .cultured higher



DNA sequence, i.e., the two sequences are joined in the correct reading
frame and positioned to direct the newly synthesized pol ypeptide into the
sSecretory pathway of the 35" host cell" Secretory signal sequences
are common|¥yo 000260 00/ 02912 PCT/US99/15638

PCT/ US99/ 15638 38 positioned 5 to the DNA sequence encoding the
pol ypeptide of interest, although certain secretory signal sequences may be

e e pa SIS I s ERRALGECR, Yot TN SRR 1 CREE R § fod ML T
5,143, 830). Pefliseptidfes mudfdcepbpiave ofgapmRfes 26F  PRefeRFdent

i nvention arergofsi fRysed £3ir0l REhEphl ¥t BEd | V@ dried henabsaBtecefed heartrt i ve
si gnal sequence. The protease donain of zdintl can be Sﬁgstltu ed 10 by a

het er ol ogous é%%%"ﬁr SFPAPRGUE A 1 thte Jrafiside °dohBPh. CPHE XS case,
the fusionsprads€losan bg sSsanbiesk ayl tale,di MbIéegrdmn daeaingof zdintl

can direct th r ot ease .domai,n speci sue ribed, above. This
substituted pﬁ%ﬁ%%%%—é’e-l%% tzﬁlga rgfl?iot'r%ptrﬁ‘gglg %?ot ggggp%t%alf ns
represented byrése, DRold ospring amibcas, N¥, db®ednsafd ohmaideelr &nhoah. ,

prot eases. C“L{;/gred qB | BPoEELASs A€ YL EAR] £ NBBLBody t Nidhid Ngs PLESENt

i nvent i on. mamral | an host
cel I's incl udeandl $¢nam Anpho¥¥hal88Tedi ated transfection (Wgler et al.

Cel | 14:735 1978; Corsgyo éﬂér&f@arﬁorbm%g@&héngéf' |en@%ﬂ§fa?c% 73893¢1 198L:
G aham and Van der Eb, roI og 456, 1973&) el ectroporafion gNeumann et
a

al ., EMBO J. E%meEtl%B-Eﬁ °E¥5@Héx%+%l$q‘re PEBeFr5ﬁ§FE€:‘F| ShereRtibel et

al., 25 ibid. yeqangedi pespneigedi i%fx@de%l%ilﬁﬁf echenars eyzéehhcmfy etaal .,
Focus 15:73, 1993; C ccarone et a Focus 15:80,, 1993, an ral vectors
(M1ler and RESARACTHRGhni cﬁ?&‘?t‘?fgsoa@ 1350t ’\%ﬁ’g" rand "EERER, N&Fur e

Med. 2:714-6, ekP9€3sion wiermtompr odl‘hﬁlmtqrf wirldc grifsionatmmopdlyy peptades i n
15 one or more selectable markers and one or more origins of
replication, although those skilled in the art will
recognize that within certain systems selectable markers
may be provided on separate vectors, and replication of
the exogenoué DNA maylbe provided by integration ‘into the
20 host cell genome. Selection of promoters, terminators,
selectable markers, vectors and other elements is a matter
of routine design within the level of ordinary skill in
the art. Many such elements are described in the
literature and are available through commercial suppliers.
25 To direct a zdintl polypeptide into the
secretory pathway of a host cell, a secretory signal
sequence (also known as a leader sequence, prepro seguence
or pre sequence) is provided in the expression vector.
The secretory signal sequence may be derived from another
30 secreted protein (e.g., t-PA) or synthesized de novo. The
secretory signal sequence is operably linked to the zdintl
DNA sequence, i.e., the two sequences are joined in the
correct reading frame and positioned to direct the newly
synthesized polypeptide into the secretory pathway of the

35 host cell. Secretory signal sequences are commonly



30 cultured mammalian cells is disclosed, for exanple, by Levinson et
al., US. Patent No. 4,713,339; Hagen et al., U S. Patent No. 4, 784, 950;
Palmter et al., US. Patent No. 4,579,821; and Ringold, U S. Patent No.
4,656, 134. Suooe®PE cul tured manmalian cells include the RBUSHYIRBC 35 No.
CRL 1650), COS-7 (ATCC No. CRL 1651), BHY (ATCC No. WD 00/ 02912

PCT/ US99/ 15638 39 CRL 1632), BHK 570 (A No. CRL 10314), 293 (ATCC No.

CRL 1573; Graham.et _al, c,J o) - 59- 7 ' hanst er
ovary (e.g. C?—ﬁ’?&;on%? Ca NB?G% %{% %eecf%%cléngégbd}%\%d%ktl?%ﬁﬂs%?? ggl e cell
lines are knowh inte¢erests akthouah asertaisl esedradmryubtignadepRIUSHCRES such
as the Ameri THRE QdlstivE 6n&R! | €6dtbrRogkVi khe, B Y| sdhenlde gemeral

strong transcription pronoters are preferred, such as pronpters from SV-40
or cytonmegal okterest ~ degere. 9:9- U Heksh eftt NEL-4, 9865 28883 G er Nui t abl e
zr g;rgt grzi g0d5 zd%ﬂdlfdgf-ts)mdéﬁdﬁnéﬂgta&.hmdm onepatgeneNo.U. B 18300 . Nos.

, , an ) , an e adenovirys_ majqr latge pronoter. g
selection is RRhmeRtiyeds e A s%?%%’té)'org’éﬁ?“t‘%ﬂ%esd nB Itlggn (Pexﬁss%rni%nto

whi ch forei gnibiatias bese lTonstidereédd. biolo@umdllyceldativer e incormenl y
referred to _as "tra t " . Cel.| ave been cultured in the
presence of t?}%sesneﬁee(?{%isgggalgg‘th V%ns gzgi;%el %- Fgg{.‘%g'pass the gene of interest
to their progeny are r&herpedteasesdomaigblaf zdinslegannks. substigidesr r ed

sel ect abl ﬁgﬁaﬁyeg hétgzpol&;&%n%e‘?{ﬁgﬁg.bn rb§3hshNgedi ket Ahidtiiadlel C
neonycin. Selection Is carried out in the presence of a neonycin- type

drug, such asdenirg orln kBip| R8Se, Hef cERTIAP HFOERE €3R BF sTHERed to

increase the gxarass odibeNebgein t B n@aRe of Ofzdiritll ecast ,direet theocess
referred to as 25 lification." i fication rried

out by cul tuPF?lbeatsreangf’lgg?%nttf i & t?\%e%irfé'scen?gg%‘fea eg’v‘\:/rﬁg\?%: Sao *MTie
sel ective agenisasdbstitutencreasicupse tdenaimuecdan bé chosen from the
15 protease domains represented by the DP protein families,

or domains from other known proteases.

Cultured mammalian cells are suitable hosts
within the present invention. Methods for introducing
exogenous DNA into mammalian host cells include calcium

20 phosphate-mediated transfection (Wigler et al., Cell

14:725, 1978; Corsaro and Pearson, Somatic Cell Genetics

7:603, 1981: Graham and Van der Eb, Virology 52:456,
1973), electroporation (Neumann et al., EMBO J. 1:841-5,
1982), DEAE—dextran_mediated transfection (Ausubel et al.,
25 ibid.), and liposome-mediated transfection {Hawley-Nelson
et al., Focus i5:73, 1993; Ciccarone et al., Focus 15:80,
1993, and viral vectors (Miller and Rosman, BioTechniques
7:980-90, 1989; Wang and Finer, Nature Med. 2:714-6,
1996). The production of recombinant polypeptides in

30 cultured mammalian cells is disclosed, for example, by
Levinson et al., U.S. Patent No. 4,713,339; Hagen et al.,
U.S. Patent No. 4,784,950; Palmiter et al., U.S. Patent
No. 4,579,821; and Ringold, U.S. Patent No. 4,656,134.
Suitable cultured mammalian cells include the COS-1 (ATCC

35 No. CRL 1650), CO$77 (ATCC No. CRL 1651), BHK (ATCC No.



sel ective agent to select for cells that produce high levels of the
products of the introduced genes. . A 30 preferred anplifiable

sel ectabl e marker is dihydfofol ate redictase, whi-chi confers resistance to
met hot r exat ewo@iperz dr ug resi stance genes (e.g., hygronyci PCFESI94%@Hhce,
mul ti-drug resistance, puronycin acetylp;ansferase} can al so be wused.
Alternative markers that introduce ﬁ 35 altered phenotype, such as

fl t t /0 2
DT Usool 156 e ¥ Bl Bie. RN TRIZ 1031 4 pu 292 A T, o
pl acent al al kedi3re Giwsgphattasel . pay. b&€ens e Vitrwlsord6 t5%ief ect99d ) cedds from
unt r ansf ect edccel Ise %n%‘é%@ g@gg§ ?éCgher Of J% Iggagr@éﬂ Cg eashi

separation tethno |g ler” eukaryotic cells can al so
be used as hobimss.i ncAdd;hgorpiJanﬁuJa‘@abJ@ ¢ekleclines | granknavnadncdihss.

The use of Agéppasksrlawﬂabiegefm ASulL 4 cecaeﬁsoépéo@@y esstng agengse i n

pl ant cell s has been revi ewed SI nKar . Biosci 48 al ore)
11: 47-58, 19%Ferigan fﬁ@ﬁsFaﬁﬁaF?oﬁOHeﬁﬂéﬁbt Roskvi1iad ¥erewlrrdon %’f
forei gn pol ypggtéd€as t Bexehy |’§ré1'ls§§z:|1 @¥8enbYyp Fbradt ¥ Claral . prélf&rer’B,tent :
No. 5,162,222 and W PO publ i cati ‘9 4)%63 I.nsect .cel|ls_can
i nfected wit hSTERoABI rﬁﬁ%ﬂ“"ﬁ&(’:’ﬁl s5 Al FYFOFEIEA°F 51T aut o <?ea’pha
californica ngcgearulh P@Lﬂeyxlﬁedbosns%c‘s,rm.(Acmﬂ?ié)r suiSebleKpngmoters and
Possee, R ul ovig u [ 1.0n t Labo | de,
London, Cﬂgpnﬁﬂc%q%aﬁ%osﬁ é:ioﬁ‘l ;E?é B?]izshgjfons%ﬁ‘ %ﬂ g\?l rgus'b%x%?%s@éo'n
Vectors: A LabBTatéRly Maduaﬂll,ﬁolﬂ.le\ﬁﬂ%r landOxtle d a@emwsuw Rjess. lat®oy,
and, Ri chardig]p m%elzo D., Ed. Bacul ovirus Expression Protocols.

ec

Met hods i n Bi ol ogy, ' Tot owa, NJ, Humana Press, _ 1995, A
second met hod of maki ndHUgcsifdiardden, disntgenssadilavidars (9 | P9RRCY for

t ransposon- baggdt g¥&d enamesGlaesk s Lupkd WK LdiC ket e A, DNZ2thad . beenl Vi rol

C7:4500- 79 1993, TS 25, SYSIam WUEN Yilliges Lansiey vestops IS

"transfectants". Cells that have been cultured in the

presence of the selective agent and are able to pass the
- gene of interest to their progeny are referred to as
"stable transfectants." A preferred selectable marker is
20 a gene encoding resistance to the antibiotic neomycin.
Selection is carried out in the presence of a neomycin-
type drug, such as G-418 or the like. Selection systems

can also be used to increase the expression level of the
gene of interest, a process referred to as
25 "amplification." " Amplification 1is <carried out by
" culturing transfectants in the presence of a low level of
the selective agent and then increasing the amount of
selective agent to select for cells that produce high
levels of the products of the introduced genes. A
30 preferred amplifiable selectable marker is dihydrofolate
reductase, which confers resistance to methotrexate.
Other drug resistance genes (e.g;, hygromycin resistance,
multi-drug resistance, puromycin acetyltransferase) can
also be used. Alternative -markers that introduce an

35 altered phenotype, such as green fluorescent protein, or



Bac-to-Bac[err] kit (Life Technologies, Rockville, MD). This system
utilizes a transfer vector, pFastBacl[err] (Life Technol ogies) .
containing a Tn7 transposon to nove the DNA encodi ng the zdintl polypeptide
into a bacuM@MV@¥2genone 30 nmaintained in E. coli as PCA/USPHASES

plasmd called a "bacmd." See, HIl-Rgrkins, MS. and Possee, R D, J

Gen Virol 71:971-6, 1990; Bonning, B.C ‘et al., J Gen Virol 75:1551-6,

1994; and, nhal Rapopor J.Bi ol e : 1543-9,
Toos ), CEY {&%ﬁm@ Procfifs, SO by (SRt Tctb R 1 @S 184

PCT/ US99/ 156$86¢§nveét orkkakime n@phggphahase, rmawe fassi ;msedi t loDNBoehcodi ng

an epit ope taﬁaﬁgfgaee& ci1 5 EehH ﬁHErQﬁsfé’@ceQ%%@lsl%Edbyzdkﬂéﬂ meéa(peptlde
for exanple, a Qu-Au epitope tag (G ussenneyer, Nat | .

Acad. Sci. 82578868 soatl%zas%) magpetig %eq%c%ﬁﬂaaaélkﬁomcwltw art, a

transfer vgector contai other Zl(iiig‘ﬁér |6u1ta{@m-_f1@r Rl 1isntdxrE. a X ibe aﬁgie@creened
for bacm ds whi h contaJn an,.interrupted l.acZ gene .indicative, of

reconbi nant B5&c rustRCL B, RARTE (8 Weent HISRGTy THE T PO P AR

bacul ovi rus gedase ISI‘h‘leO ussobat e@,robacﬂgrnmnmmzcﬁ;é]msqm a aadtosed to
transfect Sp pt er "p C eI I Reconbi hant virus
t hat expressggo%zfxﬁ’?F éu%sg%ﬁeg élﬁr&édﬁge eco ?Irl]aﬁ VTR abs’focks

are made by renkeds Q:lonminl,y \EusecbltOIselart(ngalore) 1l: 47H5£8,r_ed;@8ﬂ)4 nant
virus 'SuPS%i_athbg&;GIoﬁmk EﬁLLét Lxﬂigagha grsahéti rPe%f'e %éfomthe

fall armworm tera rugi p ener a
Past er nak, mlareap‘a%dﬁ ot RR¥FfHG o‘gBy dlsqiﬂsﬁél bwe§uaﬁe|n¢\pst| éhtt oﬂsS of

Reconbi nant PAenfS Presse2,\Weshianat Ripo 3hb1RcatiohIRE- 94 Adwddwer suitable
cell lineis the H| h. Fi v‘é%err] cell line gl nvi trogen) derived, from

Tri chopl usi a TSeEH, 8e1b5y be/pinfastegsyith regopRinany Rrculoyirisy o
serumfree MdimfoAl¢ udedited gr ovomnNdanBoRtapbHE t s KiAdrRica Suhutabke nedi a

are SfQOQA l&F yLeg%BLESnggggl?gcﬁéa)Or gg’gglgerri A. and Possee,
R.D., The Baculovirus Expression System: A Laboratory
Guide, London, .Chapman & Hall; O'Reilly, D.R. et al.,

Baculovirus Expression Vectors: A Laboratory Manual, New

York, Oxford University Press., 1994; and, Richardson, C.

20 D., Ed., Baculovirus Expression Protocols. Methods in

Molecular Biology, Totowa, NJ, Humana Press, 1995. A

second method of making recombinant zdintl baculovirus
utilizes a transposon-based system described by Luckow
(Luckow, V.A, et al., J Virol 67:4566-~79, 1993). This
25 system, which utilizes transfer vectors, is sold in the
Bac-to-Bac™ kit (Life Technologies, Rockville, MD). This
system utilizes a transfer vector, pFastBacl™ (Life
Technologies) containing a Tn7 transposon to move the DNA
encoding the zdintl polypeptide into a baculovirus genome
30 maintained in &E. coli as a large plasmid called a
“bacmid.” See, Hill-Perkins, M.S. and Possee, R.D., J Gen
Virol 71:971-6, 1990; Bonning, B.C. et al., J Gen Virol
75:1551-6, 1994; and, Chazenbalk, G.D., and Rapoport, B.,
J Biol Chem 270:1543-9, 1995, In addition, transfer




25 (Expression Systens) for the Sf9 cells; and Ex-cell A405[err] (JRH

Bi osci ences, Lenexa, KS) or Express' FlveC{err] (Life Technologies) for
the T. ni cells. The cells are grown up from an inocul ati on densit

appr oxi mat el YOB0829%2 10[ err] cells to a density of 1-2 x 10PEFU$4 s at
which time a 30 reconbinant viral sto is added at a multiplicity of
irnfection (MJ) of 0.1 to 10, nore typically near 3. Procedures used are
generally des e: b n

Boscoe R D, ietrars | SROFINE i hatph e EPPR R S penoa B
ibid.). Wy@o,egzggge tag at the C- or termlnus of the expressed

PCT/ US99/ 1563§dﬂ12t15u%@@99619hwr i ffbszatéﬁmﬂfe,t hg zdiurh updpiRapel deaé rom
the supernatant can be ach i eved usi ng met hods. descr.i bed herei 8— lg?gg
ent

cell's, includilfiguy2erieysdr & &n adi-g0 BFocs Nakddq Agadni gcipp
i nvention. 5 4Yeasss) spensﬁsg .ﬂftwﬁwqad Anowit ahethei lartl;n a tegasfetncl ude

Sacchar onyces_cefevi Si past qr t hanol i ca.
Met hods  for Ve#%ﬁs‘f%’?‘fﬁ%ng §dln(‘,"éfr eV 31 zi‘é‘Sf(?éT“Fg &}"?h xggz‘hbu% DNA and
produci ng recepbeened fokyepmidess dich heoatadm are dntetogaedylacltor

| t ent t
Patent No. 4. 93085750¢RF ﬁé‘ B Mol Y TRVERRY el T hathi |
Pat ent No. 5, OBX, 74gntainindur ithe etregbmbinas: Faaentownigus 4g98nsmg75is
Transformgg qebhsted’ eus§ﬁ’é eEBﬁﬂon b¥eé§n?£¥§‘é§)t YREa deLEs mtBe‘%rQYxsFEQEt

sel ectabl e marker, commonly drug resistancé or the ability to growin the
absence of a PRPAPRLPER FrHFiRAHda (@@ds, Ieedei FEP. CelAsprefPéCP@élvéEFor

system for useutcusSa@cJ@r @measesreydﬁhﬂe 1% t BapE&ddevEGE O r%)aﬁhem

di scl osed by Kawas et Pat ent 20 931, 37
al lows transf6F trI‘é"ratlo(“l?é’k%PEEt@Gdﬁyb{‘,;rlbﬁqf’q% YRC %}33 Bﬁﬁgal ni ng
medi a. Sui tahbeaptom)ters and termnators for use in yeast include those

from gl ycoj!syt | C enzyme 'ﬂ'?é-'e%eé:gﬁginaentg' ’\rl%\e:}\évaslaskl uSedSto infect host
cells, typically a  cell 1line derived £from the fall

armywoxrm, Spodoptera frugiperda. See, in general,  Glick

and Pasternak, Molecular Biotechnology: Principles and

Applications of Recombinant DNA, ASM Press, Washington, .
20 D.C., 1994. Another suitable cell line is the High FiveO™

cell line (Invitrogen) ‘derived from Trichoplusia'ni (U.s.
Patent #5,300,435). Commercially available serum-free
media are used to grow and maintain the cells. Suitable
media are Sf900 II™ (Life Technologies) or ESF 821™
25 (Expression Systems) for the Sf9 cells: and Ex-cell0405™
(JRH Biosciences, Leﬁexa, KS) or Express .Fiveo“‘ (Life
Technologies) for the T. ni celle. The cells are grown up
from an inoculation density of approximately 2-5 x 10°
cells to a densilty of 1-2 x 10° cells at which time a
30 recombinant viral stock is added at a multiplicity of
infection (MOI) of 0.1 to 10, more typically near 3.
Procedures used are generally described in available
laboratory manuals (King, L. A. and Possee, R.D., ibid.;
O'Reilly, D.R. et al., ibid.; Richardson, C. D., ibid.).



Patent No. 4,599, 311; Kingsman et al., U S. Patent No. 25 4,615,974; and
Bitter, U S Patent No. 4,977,092) and al cohol dehydrogenase genes.

See also U S. Patents Nos. 4,990, 446; 5, 063, 154, 5,139, 936 and
4,661, 454. TWOReP¥M2dmation systens  for ot her yeast sPCT/USI568&1i ng
Hansenul a pol ynor pha, Schi zosacgghar onyces ponbe, 30

Kl uyveromyces |actis, Kluyveronyces fragilis, Ustilago maydis, Pichia

pastoris, Pi.chi t | . Plchi Iy r L i i mal t osa
are known in %Lﬁ‘tegegqrﬁemsgg?%%?&e&oe?np#ﬂyhé %géélﬁfe??gﬁk %p %1%@9%%“7\4@21? obi ol .
132: 3459- 65, SUSFnaAt@ntr eggn Ubs. pghiéavedp. usimg? mythods \WBBO/idRd12
PCT/ US99/ 15638 A3 Aspergil lus cells may be utilized according to the
met hods of McKnight et _al., U S _Patent No. 4,935, 349. Met hods for
transforn ng Acr enoni ufPRERY soRerimificd udiiag) yeast 5Bt f¢rerlgr. ke U, s.
gat elnt NS'EE) alLs;lér?% %28hin Mﬁd’ls oggebont ao iﬁvzeagggﬁé ?éng$ueur0§p@éfﬁ§r ﬁ_f

i scl osed by Lanbowi.tz, . U S. Patent .4, : e use of Pichia
met hanol i ca” 2HIK G ‘f#@rﬁf’gd&é‘t iwsofr?%b}?%]rﬁcgprﬁ?‘é?'ffsrwc&?scl osed
i n W PO Publ i ¢etdviizsia @D 9Pith450, piOLOx1d,745End WP D& 112 5 e t b 1\M0a10
98/ 02565. lecules,_for. use in _t_ransfor.nineq P. tha\r%ﬁ I ca
will conmonl J%?é‘#gpa WV 25T HOTHTERG anfied, CEFPELFLTS pl S8MTs, “WMifch are
preferably | iewaydnoed pDNar tamd t rpecesiuoingt | cacombideort  pod hypepttiides
producti o i . t ol ' | f th . p ter
and 15 tg?'m%aﬁ%rf@n%e af%%lrﬁétftdbeﬁf'ha?g?og&%ﬁg.lehe?%gﬁ% Féé ggﬁg, such
as a P. met hatwtdnda ¥ colePd8it 311z aKpuasgeheet ABGE rorU AUG2Patexk hllp - usef ul

promoters incd uste tshasepehkéey.s. BIBGOXBACE! 918, 008; WeEM Rasal.,

( DHAS) , f or mat e dehydr ogenase gFl\/Dl)‘d- and catal ase %CA‘I%& genes.

To 20 facili¥=te PauRegMQri gn034t743: and Murrag\et jal-¢ G-Fe spt

chronosone, iNoJs p/®fxr07ed to henendftemeat i celexpr agei ozelegreat bk the

plasmd flgnkﬁgenaéty%%t hde ne%?ni?l%dhqo%} g'}lé selectable marker, commonly
drug resistance or the ability to grow in the absence of a
particular nutrient (e.g., leucine). ‘A preferred vector

system for use 1in Saccharomyces cerevisiae is the POTI1

vector system disclosed by Kawasaki et al. (U.S. Patent
20 No. 4,931,373), which allows transformed cells to be
selected by growth in glucose-containing media. Suitable

promoters and terminators for use in yeast include those
from glycolytic enzyme genes (see, e.g., Kawasaki, U.S.
Patent No. 4,599,311; Kingsman et al., U.S. Patent No.
25 4,615,974; and Bitter, U.S. Patent No. 4,977,092) and
‘alcohol dehydrogenase genes. See also U.S. Patents Nos.
4,990,446;  5,063,154; 5,139,936  and 4,661,454,
Transformation systems for other yeasts, including
Hansenula polymorpha, Schi zosaccharomyces pombe,
30 Kluyveromyces 1éctis, Kluyveromyces 'fragilis, Ustilago
maydis, Pichia pastoris, Pichia methanolica, Pichia
guillermondii' and Candida maltosa are known in the art.
See, for example, GleeSén et al., J. Gen. Microbiol.
132:3459-65, 1986 and Cregg, U.S. Patent No. 4,882,279,




sequences. A preferred selectable marker for wuse in Pichia

met hanolica is a P. methanolica ADE2 gene, which 25 encodes

phosphori bosyl - 5- ami noi mi dazol e carboxyl ase (AIRC""EC 4.1.1.21), which

al | ows ade2 wosen29r2l | s to gr:ow i n the absence of sadeni ne. 1’1:'8!’329&5@% scal e,
i ndustrial processes where it is desirabl.e to mnimze the use of nethanol,
it is preferred to use host cells in whicC both methanol utilization

genes (AUGL ,an ) €

pr ot ei ns, hos‘%g%eedﬁq@lj?%f FS?Ee'%tmigﬁ k\%c’%% llze rot eagggg nes %%éﬁg{ﬁdﬁgRBl)
are preferredef EMeKmigipDratl eh }sUu§ed P@Geh&cﬂ‘lq t a4 PINnS4nt r MRINIBN of a
plasm d cont afni ng, NG &9

PCT/ US99/ 1562%%49fnt ercglgla | nt 0 %e anoﬁlsgsé.%%gufns\ég Oé | SJO%reef erred to
transform P.Syektmneti éi-celU.$- byP%ﬂGéEt r¥por &e 164/ 288 ng éf?f&@ﬁén Jally
decayi ng, Bul gagth&lilihigC ﬁéleldiplaew e &isﬂél%s%er engt Dabod 1t 235510 4.5
kV/cm preferably about °5 kVfcm and a time constant (t) of
from 1 to 4B2HNY |N>°e06m6§ %%t preferably about 20 nilliseconds.
Prokaryotic host cell S,ThenQJSédldSlﬂ ?&&aws;nefthhhelbwt EEI doksChryd cthea col i,
Bacillus and other genera_are alsp us ost, ce wi t.hi.n

present i nveRFPOIF %cﬁﬁFﬁ'ﬂ%ﬁna?torpr?F% $ ot sctlﬁésg lﬁ‘os‘%};?o and
expressi ng fopelbmbdiﬁl‘%nsewoememcswemtmm%lar @onsiBl/0RBBGN amd tW@ art
(see, S et a ex e331 ng a zdicn | ypepti de
I n bacterllopl %26 &‘E FNA t %P%o lyepsept °de be" reraalnr?eggfmlgg 2
cytoplasm- typecmmq/lm ]yfilllnsmmtdrﬁygmmmar@d 1Ay dwbdler-ecteddefd). t he
peripl asm c 59?9&1%’:: a%P 261 &id al wﬁf&{ eLLon ,SEQUens 1'h§a£b§eci Ogi??ér case,
the cells are Tysed,” and the dranules are fecovere and enat ured usi ng,
for exanpl e, ggan‘i%ﬁnﬁefqrwﬂihpecyana‘f@ orodypertidgheprrchmttidiond pol yBepti de
can then be rgbelgeds 20 and di meri 264 Ay Ayl Uthag tQﬁedeB%HBE‘é‘i shgh as

by dlaIyS|s agalnst a solutlon of urea and a conbi nati on” of
erminator in the plasmid be that of a P. methanolica

gene, such as a P. methanolica alcohol utilization gene

(AUG1 or AUG2). Other useful promoters include those of

the dihydroxyacetone synthase (DHAS), formate
dehydrogenase (FMD), and catalase (CAT) g¢enes. To
20 facilitate integration of the DNA into the host

chromosome, it is preferred to have the entire expression
segment of the plasmid flanked at both ends by host DNA
sequences. A preferred selectable marker for use in
Pichia methanolica is a P. methanolica ADEZ gene, which
25 encodes phosphoribosyl-5-aminoimidazole caiboxylase (AIRC;
EC 4.1.1.21), which allows ade2 hdst cells to grow in the
absence of adenine. For large-scale, industrial processes
where it is desirable to minimize the use of methanol, it
is preferred to use host cells in which both methanol
30 utilization genes (AUG1 and AUGZ’ are deleted. For
production of secreted proteins, host cells deficient in
vacuolar prbtease genes (PEP4 and PRB1) are preferred.
Electroporatibn is used to facilitate the introduction of

a plasmid containing DNA encoding a polypeptide of



reduced and oxidized glutathione, followed by dialysis against a

buf fered saline solution. In the latter case, the pol ypeptide can be .
recovered fromthe periplasmc 25 space in a soluble and functional form by
di srupting maeoomedizs (by, for exanple, sonication or osno®CEUSHHISRE t o

rel ease the contents of the periplasmcygpace and recovering the protein,

t hereby obvi ating the need for denaturation and refol ding. 30

Igﬁg;;?rgﬁg|1§&8588 ng%Ct%d $anod §Lbs ce?ig cul fur gd gfgf@fQJE’{Q

&Pnfa &n urerre um cont ai'ni ng trients and ot her
conponent s r egansédrhor Rhenejﬂmmomga mélgh@yerewm@era‘swn ns¥yRdi ety of

sui t abl e nedi f
22 oo Toash AEBShUIRELIY ane iy aplecapEken e natOn 02002

carbon sour cefleédnlsfcr‘feg@ﬁh sofir E¥om e2<2ritq af - Bk WEmC |Ri-”§fe\¥|al°é}h ABohd

;nepﬁ:n al's. 5 I‘ébe}lsadwcnal san@ovr%tt ﬁtﬂméucaamgeaaﬁneﬁt)s as Qﬁx@M hifaet oas or
as reqwre ro u W ect for cells
cont ai ni ng t FE1dt8§ERARY Yot @ge }Bg;’ ?}%ﬁutef cie‘l ection or

def IkCI ency in an es?]enpta&aryﬂmicehbsuhcehlss ﬁﬁnfmimts&d:abyst hé tkéectabl e
mar ker carr| n_the expression vector [rans t host
MSF%BaEggﬁﬁglngea 160 Bac lJS ar?(ﬁl L@gél.e éHéPa Q?e

cell. ¢t t uf 86 I SI ng
adequate sowlees uséfchr ot nicelbgerwiidin r&be nnre$@ms laltveatf-@ﬁperat ure

of about Zpl &l hG;Lg §5[€of£19rans fidith CUhLUE ChothS PEAYT dahotisbiing
By 0

sufficient aeratio convention ns, such as shaki ng snall flasks
or sparging cﬁorreegneﬁﬂbrsequewem gl@ﬂﬁédtmsre%%lﬂ‘{ﬁ &Hedikempoinpthe

met hanol i ca i5.+YERRe(2%. B 9! 45R6Loc1R% Bagt O] efrila.Rept anfen( Qs
Laboratori es, Def(rpme(' I\/?9 1% oBac?o[ rr! y'[ea_t""ef(ftract leé:ﬁ'ﬁsslng

Labor at ori es)2 Bd&migbs QGéMPﬁ%t’aﬁ‘ﬁj dRoRBLErRBUCTHE) . 220 coli, thgy 4 6jn
I sol ation |t dea yipeBletie eflay Obg Urdfas niekie moltnaeﬁytdpnsami, typically as

15 insoluble granules, or may be directed to the periplasmic
space by a bacterial secretion ‘sequence. In the former
case, the cells are lysed, and the granules are recovered
and denatured using, for éxample, guanidine isothiocyanate
or urea. The denatured polypeptide can then be refolded

20 and dimerized by diluting the denaturant, such as by
dialysis against a solution of urea and a combination of
reduced and oxidized glutathione, followed by dialysis
against a buffered saline solution. In the latter case,
the polypeptide can be recovered from the periplasmic

25 space in a soluble and functional form by disrupting the
cells (by, for example, sonication_pr osmotic shock) to
release the contents of the periplasmic space and
recovering the pfotein, thereby obviating the need for
denaturation and refolding.

30 Transformed or transfected host cells are
cultured according to conventional procedures in a culture
medium containing nutrients and othef components required
for the growth of the chosen host cells. A variety of

suitable media, including.defined media and complex media,



the present invention to [err]80%purity, nore preferably to [err]90%
purity, even nore preferably [err]95% purity, and particularly preferred is
a pharmaceutically pure stat®e, 25 that is greatér than 99.9% pure

Wi th respecwo00edtont ani nati ng macronol ecul es, parti cul ar PGT/EEREFSPr ot ei ns
and nucleic acids, and free of infectioug and pyrogenic agents.

Pref erably, a purified pol ypept | de I's substantially free of other

pol ypept | des, . P L alnar Ly Fhe OLRET BOYYRER gggsiyeflmm' gri ok

Expressed re%orrbl nan pol'ypepti chinmeric zdint
pol ypept i des) sowere, re nmqgfepeéouusengeﬁmmain@tml@@ agddsr vbhaRNS onal

purification h medj t re Aedd PNy s and
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Cctyl - Sepharo the | acrylic resins, such as
Anber chr om CGC?IbOQFI'oMatHa%@f) apghdtEaee | pRerientsyi %%bPe%@P?HaE‘b’Eﬁ)O?FS

include gl asgpoleadscc sid i sgedased.i % NSyl tuzRls! uamael graéldé@swnsh
agarose beads, cross-1linked agar ose  beads, gs%cﬁne beg E
cross- 1 i nked SBWé‘Ei‘W%rﬁ%ﬁaﬂt“é’é’l |’?§ SRBVERELPRak ’[‘%ﬂ ’ né§l §BR& BfRder

the conditionsfi kmahilclElaey ajre sgahfindgsasEt FoamentSayorta mfbereﬁdl fied
with reactive ustht al .ow gt tac nt . of pt ot ' an_| gr oups,
carboxyl g oﬁgég g%uf"? §7‘&‘PyF°rg%0uﬂ'§%’rgﬁ 4F Gyt TeBD 1%s*B-32uB8se
2% Bacto™ Peptone (Difco Laboratorles, Detroit, MI), 1%
Bacto™ vyeast extract (Difco Laboratories), 0.004% adenine

and 0.006% L-leucine).

20 Protein Isolation

It is preferred to purify the polypeptides of
the present invention to 280% purity, more preferably to
290% purity; even more preferably 295% purity, and
. particularly preferred is a pharmaceutically pure state,
25 that is greater than 99,9% pure with respect to
confaminating macromolecules, particularly other proteins
and nucleic acids, and free of infectious and pyrogenic
agents. Preferably, a purified polypeptide is
substantially free of other polypeptides, particularly

30 other polypeptides of animal origin.
Expressed recombinant zdintl polypeptides (or
chimeric zdintl polypeptides) can be ©purified using
fractionation and/or convéntional:purification methods and

media. Ammonium sulfate precipitation and acid or



groups and/ or carbohydrate noieties. Exanples of coupling chem stries

I ncl ude cyanogen brom de activation, N- hydr oxysucci ni m de

activation, epoxi de activation, sulfhydryl activation, hydrazide
activation, wom#oeaz boxyl 25 and amino derivatives PEFUS®ESYodi i mi de
coupling chem stries. These and otherysolid media are well known and
widely used in the art, and are available fromcomercial

suppl i ers. Pag'\/@t hOdS exftggctpc%r{'d%%q; %quée(y E?Lypﬁpidtq%%artgoﬁuwrt

medi a are wef e ar ection of a particular nethod is a
mat t er of roaamnéeaemgnEanmlerrlet EPﬁiﬁb@PﬁWTparﬁtQﬂﬁtH@brob@?H% of the

chosen SUpggakox patlte89981ze fQic1usRRATP! epLc  Md | RiebirSBrSEIOIr aphy:
Principl es ¥| Pharmacj a LKB Bi ot echnol ogy, den,

Uppsal a
1988. VO g@gbzgﬂggrformance liquid chromatography. PP %ﬁﬁ? /15638
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mt ed ation
exchange chr @FRE8EFaphSt %°f8'e?83§§|36¥£a’&°n# af S ro%é?%’pﬂ%&Se
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proteins, in hose Co sIrng |netags Briefly, a gel is
first char gedle\mvhtdzeﬁal eiith nmh%nﬂ’orku*ml:f o?In ecERel %@R"Sulﬂﬁﬂsk‘?s Trends

in Biocheg %h%g}é %%phai‘x%%@ FF ('ﬁhﬁ&hgbﬂsy '*ﬁé&dﬁé&t&l BRLYA | bsbe("ﬁ@'&@f bed to

this ITB.tI’IX Wt ring affinitie ependi n on the |on used,
and will be deased Mgntaamssyvitle. ellfm 'onoclté'&eg?wga‘fcffee pl-(lnga?:mﬁ%%a
strong chel atihag tageni ke; @heiolRichgdsc _reglns,pwudn (aa;tipmberchnmhm
Chr ot ogr apfly aHPToniekEnakBe GSmat Bar aph WEEbaZo L EREVRSFES Vol
182, "Qui de tiacPuatei glissi f beads on"siMcDatsecherresiog,), cAdaddlosigess,
tsﬁg | nveg.l[% Or{]é%g(r)l?ﬂs r;ﬁ:? gg) ‘beads, c%é@ﬂ%@ ti Qﬁ'ﬂoseéﬂ)og'ég@ﬁt s of
polystyrene beads, cross-linked polyacrylamide resins and
the like that are insoluble under the conditions in which
they are to be used. These supports may be modified with
reactive groups that allow attachment of proteins by amino
20 groups, carboxyl groﬁps, sulfhydryl groups, hydroxyl
groups and/or carbohydrate moieties. Examples of coupling
chemistries include cyanogen brbmide activation, N-
hydroxysuccinimide activation, epoxide activation,
sulfhydryl activation, hydrazide actiﬁation, and carboxyl
25 and amino derivatives for carbodiimide  coupling
chemistries. These and other solid media are well known
and widely used in ‘the art, and are available from
commercial suppliers. Methods for binding <receptor
polypeptides to support media are well known in the art.
30 Selection of a particular method is a matter of routine

design and is determined in part by the properties of the

chosen support. See, for example, Affinity
Chromatography: Principles & Methods, Pharmacia LKB

Biotechnology, Uppsala, Sweden, 1988.



20 polypeptide of interest and an affinity tag (e.g.,

mal t ose- bi ndi ng protein, an i munogl obul i n donai n)_ may be constructed to
facilitate purification. Fragments/ Fusion Proteins 25 To direct
t he export owoacadint| pol ypeptide fromthe host cell, thePCHUBRNISGHA s

| inked to a second DNA segnent encodi ng o secretory peptide, such as a t-PA
secretory peptide. To facilitate purification of the secret ed

recept or pol ypepti de, ¢ ensi ch istidine
tag, substance P, Fl ag‘:il’h %gélgb%é% 1828 t&zlt%% Ig’%:% ﬁghﬁgggn@l %ﬁg éet2
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inventive zdi Af¥ATH FHANATLEFERAYI FAN t ABSRS l(ﬁ_ymlﬂisé?d STk 5
nol ecul es. (epgotdV M)élucﬁmi; Swhbse ebmbeisj:md ogcm;mpsﬂidﬂrrs t&asbr ook
et al., ibid chul I, bi Pi card g
5:511-5, 1994Br%1e%f¥ ef%r nces tﬁeFel nfhargﬁe fiﬁoé)‘e ﬁ fons

det ermi nat i ontof fiohrm & othefiadd [ Ppbrawakde dirdmadsgein dBmaclmsmor 3régions in
2, 10, ol yRePybgs) of WILesathe c1 OB UDHILISITY L | Sliso AR 08 KhpEl o5,

bi ndi ng, “consfrict or strate specifTicit or ter

ti ssue and celRtrd¥ widnlqdiz rdﬁGoﬁfélper%pM%nd&m @QﬁnbéhapﬁFFéH to
pol ypeptides @bnunkflyin ShHUGHNE. bkS eluted by cEHSEONLDFOL @1QsicAN be
prepared by nethods known to those skilled in the art bar%reparl n%heach

conponent of tRESFIRY dPpRftreidf &F CefFEPY YRR UGS
Al ternativel ymetRofi®l ynof! eopudef seidinng gidluadenpoptification of

15 glycosylated proteins by lectin affinity chromatography

and ion exchange chromatography (Methods in Enzymol., Vol.

182, "Guide to Protein Purification™, M. Deutscher, (ed.),
Acad. Press, San Diego, 1990, pp.529-39). Within
additional embodiments of the invention, a fusion of the
20 polypeptide of interest and an affinity tag le.g.,
maltose-binding protein, an immunoglobulin domain) may be

constructed to facilitate purification.

Fragments/ Fusion Proteins
25 To direct the export of a zdintl polypeptide
from the host cell, the zdintl DNA is linked to a second
DNA segment encoding a secretory peptide, such as a t-PA
secretory peptide. To facilitate purification of the
secreted receptor polypeptide, a C-terminal extension,
30 such as a poly-histidine tag, substance P, Flag peptide
(Hopp et al., Bio/Technology 6:1204-1210, 1988; available
from FEastman quak Co., New Haven, CT) or another
polypeptide or protein for which an antibody or other

specific binding agent is available,'can be fused to the

35 =zdintl polypeptide.



of the fusion protein in the proper reading frane can be 20 generated using
known techni ques and expressed by the nethods descri bed herein. For
exanpl e, part or all of a domains conferring a biological function nay be
swapped bet \WeMf0O2E nt| of the present invention w tHPCHYREY15638
functionally equival ent domai ns frog another famly 25 nenber,

such as ADAM MDC, and SVMP. Suc domai ns include but are not
limted to, conserved ppilbgeSUCsag t%%t%%&éet&@éﬁggﬂ P COHENG Sy

prot ease, RGD, cysteine, and disintegrin Fusron profelns
woul d be expmﬁﬂkﬂ?qaﬁlﬁavefasbP@$og|@EI hybheid onzdinylof inroteias, i saZe t he

same or sim |@ndidueekdPepdidles rahibhe mxesaaﬁ\amyeruf 0gher Qg ikBOWN
disintegrin-like famly proteips e.a. ADAMs , and SVWMPs), dependi ng

on the fusior? Al CeRPInafEeR thasen °ffu§it8ﬁrpﬁib§3e‘i‘"rﬁgrrf‘é’y 1dXRi bi t
ot h/er pl‘/OpEI‘tmcE]Secﬁﬂgdl scdea.sgad mm; nMpc, Vxhc?Oém@)lZ or hheterfologous | o
PCT/ US99/ 15638 49 .zdi t| es .or r agnment er.eo y al so be
pr epar ed thrcﬁjgcfi Nem cﬁf"bg %/ f_j 5 oiREg- 'polggbsecgﬁ §: r?&y he=p b bners or
mul ti mers; gligpmaeqd,at €dxror Opm. qulm,atSecﬁ,llpégylaeed ad norEegregykeat ed;
and may or 5 I nchiide h [ [ S e.

Chem cal Synt esi s of' P* pep ?lﬁdelgéééd H@»ﬁ ltﬁgeg%tg%ggagl%rgdég lt\g/lgrl ants
and or fragné?ﬁ%lqgﬁélaéoflnmy’taﬂgé & plraéfm&rediqn‘ml@@gwlthié?ﬁws 1n a

synthesisio T eaat bé€snBBYebE. ”DQQHEVﬁ leld’nglﬁd)frPélsﬁeIglﬁé('aQﬁXbﬁt ed or
non- gl ycosyl ate gl ated or non- ?’at ed; am dated or

non- am dat ed:; Js‘lﬂtf’ﬁﬁed FfbRg. SLﬁ‘?rhscté‘d'Ctan&rnaﬁxB?n% theot SWRStEa&ECan
initial nethlspudieflamtyo aei dicesi diussue NG exBIpley 1o1amlrzaltyaﬁpb|fdes can
15 also be synth hesi ze? ‘g excl UScI:VE olid ggas nt he{s_i S tial _solid
phase nethods® FragREREICond&RSat Fah &° PR %5 oPEtYRTP ‘{/rﬁ h&&is.

The pol ypepturde@wnalserpc’erﬁleeabl y prepared by solid phase peptide

synt hesi sygfor

Fusion proteins can be prepared by methods known
to those skilled in the art by preparing each component of
the fusion protein and chemically conjugating them.
Alternatively, a polynucleotide encoding both components
of the fusion protein_in.the proper reading frame can be

20 generated using knoﬁn technigues and expressed by the
methods described herein. For,e#ample, part or all of a
démains conferring a biological function may be swapped
between zdintl of the present invention with the
functionally equivalent domains from another family

25 member, such as ADAM, MDC, and SVMP. Such domains
include, but are not limited to, conserved motifs such as
the secretory signal .sequence, protease, RGD, cysteine,
and disintegrin domains. Such fusion proteins would be
expected to have a biological functional profile that is

30 the same or similar to polypeptides of the present
invention or other known disintegrin~like family proteins
{e.g. ADAMs, MDCs, and SVMPs), depending on the fusion
constructed. Moreover, such fusion proteins may exhibit

other properties as disclosed herein.



exanpl e as described by Merrifielrd, J. Am Chem Soc. 20 85:2149, 1963.
The synthesis is carried out with amno acids that are protected at the

al pha-anino terminus. Trifurctional anmiho acids Wi'th 1abile side-chains are
al so prot ectwoomizpiz suitabl e groups to prevent undesired cPEFUPANSBRacti ons
fromoccurring during the assenbly of 251 t he pol ypepti des. The

al pha-amino protecting group is selecti veI y remdvéd to all ow subsequent
reaction to take pl ace t r u o] for
the renoval of the al pﬁ%ﬂéﬁn °&¥§E‘é’@?f’%§ ngr%usfr&c?mr%?gr eggggé%%e%y

si de-chai n pratssct ibsy @EuaRaged30 through cheflfheal al pyathkesi Edidt i ng
groups are JiiqxeckBau heybee L&ﬁ&tamefsn Jmnuarc&mgi:sstspyeéssméeoeﬁtlde
synt hesi s. | U are %/ rotecting. groups (e

fornyl,  trinensHysesyypted; aeeng ed arymon-wg@lfﬁ%@ecﬁ gM§¥oi¥s
(e.g., bioginydy nctr @RBYLLGe Uit 11ARE 1Y RRthioMhOUMRBldcid residue.

PCT/ US99/ 15638 50 protecting gr oups [e.q., benzyl oxycar bonyl

(Cbz), substituted benzyloxycarbonyl and 9-fluorenyl nethyloxy- carbonyl
EFm)cg] al i phat : c ur et:hamm;@]: cuﬁfﬁﬂdsg,sglbgupgl{,%elgudés bgtyl oxycar bonyl

t Boc i sopropy oxycar, c x| oxycar bon an

protecting groups (e.gZ g#} ®°1Y¥FPgh§‘h§m rr%?ﬂﬁ‘? g’l’hc‘-faﬁ@?lé gﬁdprc’ort ecting
groups are tBﬁfagMﬁiutEﬁD@er‘EmeE shale- elhadn ber qhegianeg grlapsgls eteetichlnust -
remain intact ng .coupli be r ve [ tection
of the amaﬁo ?g&rﬁen%’ss prob(ia' ggeg&des "3 %o%(g}bnﬁgg g?g &gg%g‘%?l%ns

The si de- chaghycqrvdiaded ng)lgrom-mosadlst@ede rmm\vébltedupm:r t heon-

conpl etion of ,gy. ﬁ;&% ;S WREBGeLgay OQoQQQﬁli&J%Qé‘é ”E‘Hlf‘éﬂtleld ngt- ahder the
fini shed pol ype In tBoc chem str e sid chain protecting
groups for trfrtfrigbnandafroCscaE APk %ﬁf'slt‘%‘%? @@niﬂltﬁééeﬂet 1emimpc

chem stry, thayimd eaBbat Ingstiank: but pbr Olexbipl¥] MMEdpolypeptides can
15 also be synthesized by exclusive solid phase synthesis,

partial solid phase methods, fragment condensation or

classical solution synthesis. The polypeptides are

preferably prepared by solid phase peptide synthesis, for

example as described by Merrifield,. J. Am. Chem. Soc.

20 85:2149, 1963. The synthesis is carried out with amino
acids that are protected at the alpha-amino terminus.
Trifunctional amino acids with labile side-chains are also
protected with suitable groups to prevent undesired
chemical reactions from occurring during the assembly of

25 the polypeptides. The alpha-amino protecting group is
selectively removed to allow subsequent reaction to take
place at the amino-terminus. The conditions for the
removal of the alpha-amino protecting group do not remove
the side-chain protecting groups.

30 The alpha-amino protecting groups are those
known to be useful in the art of stepwise polypeptide
synthesis. Included are acyl type protecting groups
{e.g., formyl, - trifluoroacetyl, acetyl), aryl "t':'ype

protecting groups (e.g., biotinyl), aromatic urethane type



In tBoc chemstry, the preferred side-chain protecting groups are
tosyl for arginine, cyclohexyl for 20 aspartic acid, 4-nethylbenzyl
(and acetam donethyl) for cysteine, benzyl for glutanmic acid, serine and
t hr eoni ne, wermptaxynet hyl (and dinitrophenyl) for histPET/HE1588Q -
benzyl oxycar bonyl for |ysine, fornyl fo§ trypt ophan and 2- bronobenzyl for
t yrosi ne. In Fnoc chenistry %e 25 preferred side-chain '

protectlng ro are 2 5 7, 8: t

(Pirc) S WA RO R e e
(Pobf) fsubsaxgmmdle bezrrleynlxyl'cerbasphr agmae, 9'c§/b-tcéﬂierl?éflmthY£<h¥Yre and
hi stidine, é&b@H#fl (fﬂbcﬁﬁparaifpﬁ§¥i¥ YrdtRAhE 0tdtectingSehtdps

t hr eoni ne l ysine and tryptophan

h
synt hesi s of [phgsphobeb‘ﬁld@w%rpﬁéyldl KEBPC) or HIMLORYIOXYFYTP bonyl,"
i ncor por atgl 0Ry cQBhéJE‘FoW%W]QrM i Kgedeyps tﬁhﬁ:ﬁéd‘ta&b | geoupor at i on

strategy, the 35 hos hate r t
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pr;)the?:t edb b)grlotnaﬁhafe tlhﬂ:nbyild Fmoc.tert - butyI in Fnoc chemistry or by

met hy enzy or enyl| tBoc ¢ t r n of
pfhep 51d%acf~ha1n Qfl Ling g %JS{?SC sLICOIRPT ALLO

phosphot yr osi ne wi t hou hosp e protec be used 1 n Fnoc
chem stry. Sremain tin¢actpestriagsawyiptingi mecr prtatbonrenayedt dgFing t he

unpr ot ect g %ﬁ*{%ﬁ%"gﬁa Lh ﬁ]sag{_rsﬁunbhkepﬂmﬁs cgraeér&smaegaa@,]o or

derlvatlzed tert- butyl

or didwging| W‘N’llnﬁ i i §%%‘T’b"p‘ﬁ’}ﬁwosph'¥)‘?earnsélﬁ?e°l&‘f‘&f‘t Wéﬁtﬁﬁfzﬂ’f‘%ed by

tert- 10 butyyl Fgr%%@ﬂad%o Sed i Qeamﬁalaym;hﬁsn ghis comldtionarofed out
fromthe car boxy term nus by couplin m no ), Ahot ect eglteﬁ

(si de-chai n FYOtBEsdd) “SiAPHo If&cﬁlf’a th?‘FSBB e "idppor Y
ester |inkaghe |ifinifstlediebolppenptitibe 15In atB:achn’eamJ.stxsy, nmekike side-a
chloronetfgﬂ, héigl%E%EEE¥1ngO&roupé for trifunctional amino acids are
mostly benzyl based. In Fmoc chemistry, they are mostly
tert-butyl or trit§1 based.
| In. tBoc chemistry, the .pteferred side-chain
protecting groups are tosyl for arginine, cyclohexyl for
20 aspartic acid, 4-methylbenzyl (and acetamidomethyl) for
cysteine, benzYl_for glutamic acid, serine and threonine,
benzyloxymethyl (and dinitrophenyl) for histidine, 2-Cl-
benzyloxycarbonyl-for lysine, formyl for tryptophan and 2-
bromobenzyl for ‘tyrosine. - In Fmoc chemistry, the
25 preferred side-chain protecting groups are 2,2,5,7,8-
pentamethylchroman-6-sulfonyl {Pmc) or 2,2,4,6,7-
pentamethyldihydrobenzofuran-5-sulfonyl {Pbf) for
arginine, trityl for asparagine, cysteine, glutamine and
histidine, tert-butyl for aspartic acid, glutamic acid,
30 serine, threonine .and tyrosine, tBoc for lysine and
tryptophan.
For the synthesis of phosphopeptides, either
direct .or post—assembly incorporation of the phosphate
group is used. 1In thé direct incorporation strategy, the

35 phosphate group on serine, threonine or tyrosine may be



hydr oxynet hyl resin, and the resulting pol ypeptide will have a free
car boxyl group at t he C-termnus. Alternatjively, when an am de
resin such as benzhydryl aniiné or p-nethyl benzhydrytami ne resin (for tBoc
chenistry) aM@0@@O12R nk ami de or PAL resin (for Froc cheni BEFY§OIAE8 ysed,
an am de bond is formed and the resulting polypeptide will have a

car boxam de group at the C-term nus. These resins, whether pol ystyrene-
or pol yanj de- o] |y yl.eneglycekxgra i th

o thout o harBfSEERE Ry el JELREEILKCORBOELAER ! Tefte
attached, arechemmimy aldy i |Bdikyl andenitl wrpapkenvhs HavetBeen
described bycheheyant. U@iec@lincorngfﬁﬁfbnF%E”ﬁ%oé%ﬂﬁ%¥¥%s§ﬁ@th?ﬁhéﬁt(an
Edition), (Pierce Chém cal Co., Rockford, IL, 1984) and Bayer & Rapp Chem
Pept. Prot. 3PBOFRIAEE ;PERFeciA@NAGRSY tDhFO e apsed &p| FROCPRREBLSEBEYt | de
Synt hesi s: 5 Arlr acthéeal gy-eacemblR Pigssrpdddtdich 1¥Fatéfe, C tenen nal
am no acid, protect eq;%{ t.he, si d?[ chain if necessary, andhat t he

al pha- am no gPBRPOTGEredt ¢ AMEF=YL; o 9TORPS |\ Ofr o RSEABENY| CRIPRRINE  QFi ng
vari ous 35 aeyrwasinegareagdertsvatiized udhngsolidi cphhsbexylttar Badtent€e

WO 00/ 02912 _ . . _ PCT/ / 3 2_(DCO),
N, N -dii sopro]f)yi}:%%ir'bodi Im dedlbenzy]( DI PCDI ) °F and car t)ég'%ly té‘??mﬁﬂgzol e
(Cnl). It déapopripylphgpisphonanidite céndr drherhyloxddigkedor byri tgrtresin

directly i i B§t§ﬂ%&p%rg§eqtorx§ggt_ hyl ammonium salt formor in the presence of
5 triethylamne ( ) or. diisopropylethylamne (D EA). First amno acid

attachment to an ani de $¥didh PRa%¢ e symtbegdsam tle USYA4LY or¢aELISH dO¥F ng
coupling reackirens.tHeol bavbogyl-heeadimehnBpt doudiiegr eche SUpPRa-bmihbe
al pha- am no prgt ec(t:{icn roup 1s.r erm%ed usi.ng vari ous,&o rea%%Qt Si1
dependi ng onP*Phe %‘?o %’c‘ﬁ)r? Ch&FCSeFy et eagino a5id Efp@) SUiFARIRxt ent
of Fnoc renovablidn sppaorti.t or gkh ates3e@®- 32Onkager iy fAoemed ucthewn t yheel | .
After remygal .ot .bhfed PNA aHLAQ PEQT 6FTING F0RUPHy 1 Ne LEMBIY;0g,Pr gLect ed
hydroxymethyl resin, and the resulting polypeptide will
have a free carboxyl group at the C-terminus.
Alternatively, when an amide resin such as benzhydrylamine
or p-methylbenzhydrylamine resin (for tBoc chemistry) and
20 Rink amide or PAL resin (for Fmoc chemistry) are used, an
amide bond is formed and the resulting polypeptide will
have a carboxamide group at the C-terminus. These resins,
whether polystyrene- or polyamide-based or
polyethyleneglycol-grafted, with or without a handle or
25 linker, with or without the first amino acid attached, are
commercially available, and their preparations have been
described by Stewart et al., "Solid Phase Peptide
Synthesis" (2nd Edition), (Pierce Chemical Co., Rockford,
IL, 1984) and Bayer & Rapp Chem. Pept. Prot. 3:3 (1986);
30 and Atherton et al., Solid Phase Peptide Synthesis: A
Practical Approach, IRL Press, Oxford, 1989.

The C-terminal amino acid, protected at the side
chain if necessary, and at the alpha-amino group, is
attached to a hydroxylmethyl resin using various

35 activating agents including dicyclohexylcarbodiimide



am no acids are coupled stepwise in the required order to 15 obtain the
desired sequence. Various activating agents can be used for the coupling
reactions including DCC, DI PCDI, 2-chloro-1,3- dinmethylimdium

hexaf | uor opo@p¥@E#e (Cl P), benzotriazol - 1- PCT/US99/15638

yl -oxy-tris-(di met hyl am no) - phosphoni um hexaf | uoro- 20 phosphate.
(BOP) and its pyrrolidine anal og (PyBCP) br ono-

tris-pyrroli d{)[f&lphoslohx?rlﬁ-”@é'i #g{:g%bosdq}.%ge PyBr, ;?Jl Ebepr

O (benzotri az 1)-1 uroni um hexaf T uor obhospﬁa
( HBTU) and canbpnyplé@mid@mkﬁ)or é?@lhnal dF (Teaw) dre itatpyehed | drtne

anal og (HBPyt&hl&oénzthigA o§zéﬁ§839ﬁfit?yz]9|ré'sa)ﬂ )dllreﬂcﬁgolhetn—. RIS lygUr ONi um

hexaf | uor ophosphat e TU) t’s tetrafl uoroborate anal og (TATU)
or its pyrrol ithiTiEthy Bﬁl“?mwsalfhe fR5%t e5mbh cletel RESSSREEi t P¥es used

in coupling rescdtngnanine! yoea) &a:diilﬁdﬁﬂo@mleﬁﬁﬂaﬂir{b? (DI(EJHWP)Elrst
3- hydroxy- 3, 4- 30 di hydro-4-0x0-1, 2, 3- benzotrlaz %me hot ),

N- hydroxyberPZ‘Btnrol DG attachmenip§o “an - amidg resm1 Ay sy S
azabenzotri azotigle PdOAt forma‘&mh qmrahgctedphinglo:eamudnss used i n excess

(>2.0 equivalents), an ;fgmc,p pg}gg%%ﬁgg% q_gl Ly cgLrie QUtsulpgg t rhe

N- et hyl pyrrolidone (N M Xt 01 63 't e
extent of corietdlpha~ampBo0pLOoReARing group is removed using various

PCT/ US99/ %G%a@%n@.f t Bep&ild NGn CRRLT OB &AL G MOBKLR] £ A1 %agh st age,

e.g., by the ninhydrin reactlon as described by Kaiser et al.
Bi ochem 34: gdipc '1§¥?I?C)Afté'|he Fﬁéen‘ént’f-rgm%s%%ffﬁ)‘f%/l G Qe AOTdESTeEd 5

peptide, the ap.emoodemeamnorswl@ad&shu/uttlhmyr 8aUENt Aétidy HRRAl of
scavengers. The F _af%&gtldes are, usual |y aved and deprof ect ed .by TFA
wi th scavenget¥ (%lg‘o BERERSHI RS § F F B AHINGa 505186 ¢ The

t Boc pepti des:nam@ wiasl yarel eaupﬂeansltelmnrs:d em ecthen tdyuiiredi drderf ap 1-2 10
hours at j t%%lﬁ il SQs davsee%outeggepol ypeptide fromthe resin and
0

renoves m)st St de- c arn ectin
Various actlvatlng agents can be used for the

coupling reactions including DCC, DIPCDI, 2-chloro-1,3-
dimethylimidium hexafluorophosphate (CIP), benzotriazol-1-
yl-oxy-tris-(dimethylamino)-phosphonium hexafluoro-
20 phosphate (BOP) and its pyrrolidine analog (PyBOP), bromo-
tris-pyrrolidino-phosphonium hexafluorophosphate (PyBroP),
O- (benzotriazol-1-yl)-1,1,3,3-tetramethyl-uronium
hexafluorophosphate (HBTU) and its tetrafluoroborate
analog (TBTU) or its pyrrolidine analog (HBPyU), O-(7-
25 azabenzotriazol-1-yl)-1,1,3,3~-tetramethyl-uronium
hexafluorophosphate (HATU) and its tetrafluoroborate
analog (TATU) or its pyrrolidine analog (HAPyU). The most
common catalytic additives used in coupling reactions

include 4-dimethylaminopyridine (DMAP) , 3-hydroxy-3,4-

30 dihydro-4-oxo-1,2,3-benzotriazine {HODhbt) , N-
hydroxybenzotriazole (HOBt) and 1-hydroxy-7-
azabenzotriazole (HOAt). = Each protected amino acid is

used in excess (>2.0 equivalents), and the couplings are
usually carried out in N-methylpyrrolidone (NMP) or in
35 DMF, CH2Cl2 or mixtures ‘thereof. The extent of completion



groups. Scavengers such as ani sole, dinethylsulfide and p- thiocresol are
usual 'y used with the liquid H- to prevent cations fornmed during the

cl eavage from al kyl ati ng and:- 15 acyl ating the *anno acid residues
present in wolegoste ypeptide. The fornmyl group of tryPEOPR¥AS638nd the
di ni trophenyl group of hiwstidine nee ; to ba « enoved, respectively by
pi peridine and thi ophenyl in DMF prior to the HF cl eavage. The

acet am donet h up of t 20 ca eny r ( etate
and alternati étl ?/{‘g @ou 5 %Q&% rr(bﬁ? 5"?8 %u%%o%e%g%% 'I;ch&&’ or
silver tetrafeuaroboy atlee mrmvcmlnulnﬁm(;tqsl psodiedrrzdbegsbei Raiser cgst i ne.

O her strong I d ed 4f oC3pe d avage and deprotection include
ag! | }#% BiQkhk 3? Dbs dey g3oe

trifl uoronet hanes I\/B'A and tri nmet hyl si Iéhtrlfl uor oacet at e
(TMSOTf). The di sint egﬁfﬁelrooﬁ-h(er es?’b"u’ere-’l38aﬁf1?1€éﬁ du%f 44809 dESLFEANO 2)

is of partiscupaptidd eremd gt idre reRiasIayc1aadelil GatAEAL r@hgdhsonders of
the heart, brain, spinal cord, and skel etal muscle. For éﬁese Eur ‘gses
the 30 disi nt B§PPRT | BT SRS e HEQS RERTIERSA AL HEUP & agg tei ne

residues and thds, deptibtedised r dip r eEFAlUewAD/ taravesigéns 43@.9t, SERROD NO 2.
Thi s peptide cggag ey sntd t1e5| Z"l%gic’gza 8In|5§g§e?£)§&t |,de Q%‘uee t@g%ug ggggégnked

pepti de. Pept| Ravy ng “di ween reS| e 438
444, and 450 are wvsupbly iclidayed @ndr deprot&eeed wiAd 00/qyd@1AF for 1-2

PCT/ US99/ 43638 opfs I J5 G ot bEd WhiQkn %ggsb'tgn%hg q,%a?Eteau&g fQI':m

peptide synthesis and disulfide 'l nkage. e art wl
recogni ze thafthpt fesigsemal Xemanes gm%ﬁdoﬁyﬁﬁﬁesql?@mlbl M%&cﬁéﬁﬂl des

using 5 the igkegpsn Qéé\&jér{&n%e@dc%e%sﬁan&gb[‘é' @ﬁn@tmwlfluet hadspfor
synt hesi zi ng such ge tldes are escrl bed P. Bar ker et al J. Med.

Chem 35: 2046P2698559bodre Jigpratlyyjusest "%ﬂth tj’e BiguidcHEmto, pyevent
13094- 13102, Ta87onsAfdrived sdutitigir 8he cOrfaeagat ifrom Ohlkyhetingt egdi n

bi ndi ng 15 acylating the amino acid residues present in the
polypeptide. The formyl group of +tryptophan and the
dinitrophenyl group of histidine need to be removed,
respectively. by piperidine and thiophenyl in DMF prior to
the HF cleavage. The acetamidomethyl group of cysteine

20 can be removed by mercuryfII)acetate and alternatively by
iodine, thallium(III)trifluorocacetate or silver
tetrafluoroborate which simultaneously oxidize cysteine to
cystine. Other strong acids used for tBoc peptide cleavage
and deprotection include trifluoromethanesulfonic acid

25 (TFMSA) and trimethylsilyltrifluoroacetate (TMSOTE).

The disintegrin loop (residue 438 to residue 449
of SEQ ID NO:2) is of particular interest for use in
assays and treatment of disorders of the heart, brain,
spinal cord, and skeletal muscle. For these purposes the

30 disintegrin loop peptide synthesized includes the terminal
cysteine residues and thus, would be from residue 437 to
residue 450 of SEQ ID NO:2. This peptide can be
synthesized as a linear peptide or a disulfide linked
peptide. Peptides having disulfide bonds between residues

35 can be 438, 444, and 450 are of particular interest. See



10 peptide is critical, it is recognized that although sone am no acid
substitutions will not change the confornmation of the peptides, the
cyclization of the peptide is advantageously conserved. Synt heti c

pepti des ar avaetglelz as agoni sts or antagonsits for zdint| POTAISewWIsE$ be 15
assayed. ASSAYS The activity of zdintl ggl ypepti des can be neasured using a
variety of assays that neasure, for 20 “éxanple, cell-cell

i nteractions,_, r ot eol.yssi extr.acel | u] ar g Lix fornmation
or - CrempdeliAg. Wuffini GRAFL yEOTt REFLETOROY | S CFARELPBN©SsBERF LR W t h
di si ntegrin fsamthysiendet sligulfith litlegge.n/ di sintegrin interactions,
apoptosis, proliferatigu ancdhibeignthation 2511 AL Pengpasyred. O
particular interest is a change in atel et ~‘aggregatr on. Assays
measuring pheeéirdt taggeeigh iAW svathesizanoem Pinding speptifgs usipaer al
ref erence,s seeDefRiSgr i Oindahy . AEFdeSCi of Bdineh7lrs 2475m0dd89. 30

Anot her assay of interest neasures or detects changes I n

di f f erent i at M§&nCds gEQR| PHARS12iRgFBFP PRl dse AT describapl Phge- of
rrulscl e cgl l's.. warlklayoezylt &g.., Addi Meanaldhyam.tbe:ell‘zb@ot—som,gwdinténd

pol ypepti des_on cell-ce I pt eraci1 ons of r t 0 S, jperve
WO 00/ 02912 L. J1§ et ai., 9. Elof., em. J%gii¥§d@§p2§}€%99#§§%38 g% cells,
white bl oodtheel Issrucendat hetomformadlilop @fd thenorinteblr$nwobhddieg of

i nterest it uLe. s Ye r Says ]k o es.| t

act i vi ty ShaPEREiRe. sY°LrIReLley  FRTIUS cRXBRhDRS, PRAROCRLLEIIR SARE | o

i nvention casmaomegidr eubesl wfpnraidly neft lomge tihet conderEabheh e,
nmeasure neogeResifieOr pbYPRIdY asithe( | c§cl1iPiPldd ers | Ak OBegeiééacigel I's
based on the tissue specificity in adult heart. Addj tional activities
likely associaélf’éﬂtﬁﬂ?%ui%-%%‘P%ﬁ)‘é’ﬁq'dessﬁ\‘t??\%lcpr%%%?&d‘?%v%ﬁ?i Betul

as agonists or antagonsits for zdintl and could be

15 assayed.

ASSAYS
The activity of zdintl polypeptides can be
measured using a variety of assays that measure, for
20 example, cell-cell interactions, proteolysis,
extracellular matrix formation - or remodeling.
Additionally, other biological functions associated with
disintegrin family members or with integrin/disintegrin
interactions, apoptosis, proliferation or differentiation
25 can also be measured. Of particular interest is a change
in platelet aggregation. Assays measuring platelet
aggregation are well known in the art. For a general
reference, see Dennis, Proc. Natl. Acad. Sci. 87: 2471-
2475, 1989.

30 Another assay of interest measures or detects

changes in differentiation, development and/or and
electrical coupling of muscle cells or myocytes.
Additionally, the effects of a 2zdintl polypeptides on

cell-cell interactions of fibroblasts, myoblasts, nerve



10 include proliferation . of endot hel i al cells,

cardi onyocytes, fibroblasts, skeletal nyocytes dlrectly or indirectly

t hrough other growth factors action as a chenotaxi'c factor for

endot hel i al w@et2912  fi brobl asts and/ or phagocytic cel | s; PEEVEHLEAS ¢
factor; and factor for 15 expanding mesghchynal sten1ce|| and precursor
popul ations. Proliferation can be measured using;cultured cardiac cells or

N vivo by adiisst efhiige Mol egepf s h%nﬁb@#g‘fgal' WAl Ofna_ Q!

appropriate ani fal © rodel X roliterative effects are observed
as an 20 increddse woudd be| lof AnkeEESTafia MEABRES or ¥Ot ARQLheHAIRFYS

i nhi bition ofe.apAMe@Sthangés Wk lp l%%éasfeogeassmy LAl tapoprosekls include
cardiac fibroblasts, cardi a¢ ,myocytes, skeletal myocytes, hunman

unbi i cal vein endot hePhs €€FP§1FYonPﬁr|ﬂﬁpﬁcBﬁﬁfurgg thest MG cel
l'i nes incl sideinwnt ilhHc3ah3 blei veabhasd usMER N@arml.y 16683 ssd3HH-thathum
heart cells (ATCC No. H9c2 rat heart_ ny ATCC, No,

CRL- 1446), Shi %%ogexaf?gﬁgr ymc%lgr r?&oggpﬁglfTa%rak%y&erB? gl?’r o&l Nt 1 .
Acad. Sci. 8%BIAFeBABIon]1998F audrdiaku)déﬁls athesedar onnohipe fTiidue

(ATCC  No. %ﬂc ]flzxg:(rl)«:gx?i% £RAYY heARAS U 'A%‘E%hai”8#;£i€{@{és°”1ﬂfeﬁa7‘58uch

known in the a ., assays freasuring prolrfération
assays as cheﬂﬁﬁﬂﬂ%ﬁﬂﬂdvmﬂyhtGhﬁem@ﬂapepééddyeogCﬁbanaﬁghe@t pvention

I nvestigagponghcNew Dr ugpr8iBfdza3orbn 1990)be | NCUIN@13810f ragépigbel | ed
nucl eoti des (Cook et 35 al., Analgtlcal Bi ochem  179:1-7, 19892
|ncorporatl0n°%ﬁd1°m“ﬂ8YGGF®2§19r° lasts, skeletal myocytes dire¢tly or

PCT/ US99/ 1563&1&&&:duryomah20ugheowejzdi @eo@BhdL&acltﬁbﬁé}ethAmﬁ as a
proliferating ceII Por al . ol ol . thodg,82:.1 9 179,
1985) | “and uoEieTO Sy dAThtal 18 ( IHEARTIEN ) RURSr - RAPRUTLTSE 55. 63,
1983; All ey etndlaox nhagnaytﬂesce&BsSS@stébgéﬁIb fhe88r; Mandhéattet £dr ,

Gonth Regs Sefoadifs i g%%%ééngﬂgm&ugéﬂ Tl th’ pFBREELo Bopuldte8ad: 4833,

1988). I'S a progressive and
Prollferatlon can be measured using cultured

cardiac cells or in vivo by administering molecules of the
claimed invention to an appropriate animal model.
Generally, proliferative effects are observed as an
20 increase in cell number and therefore, may include
inhibition of apoptosis, as well as mitogenesis. Cultured
cells include cardiac fibroblasts, cardiac myocytes,
skeletal myocytes, human umbilical vein endothelial cells
from primary cultures. Established cell 1lines include:
25 NIH 3T3 fibroblast (ATCC No. CRL-1658), CHH-1 chum heart
cells (ATCC No. CRL-1680), H9c2 rat heart mYoblasts (ATCC
No. CRL-1446), Shionogi mammary carcinoma cells (Tanaka et
al., Proc, Natl. Acad. Sci. 89:8928-8932, 1992) and
LNCap.FGC  adenocarcinoma cells (ATCC No. CRL-1740).

30 Assays measuring cell proliferation are well known in the
art., For example, assays measuring proliferation include
such assays as chemosensitivity to neutral red dye
(Cavanaugh et al., Investigational New Drugs 8:347-354,
1990}, ‘incorporation of radiolabelled nucleotides (Cook et

35 al., Analytical Biochem. 179:1-7, 1989), incorporation of




process, beginning with pluripotent stemcells and ending with termnally

differentiated cells. Pluripotent stem 10 cells that can regenerate
wi thout commtnent to a |ineage express a set of differentiation nmarkers
that are | ovoooMe3 comritnent to a cell |ineage i s nade. PCTRISBSAI8t or

cells express a set of differentiation g@r kers that may or may not continue
to be expressed as the cells progress 1 down t he cel | | i neage

pat hway to tu | f f atlo rSe t ha ressed
excl usively \g?&)%g u?g c% #é"%téuzﬁr%* unct | ona I\lﬁ'gro ttlelg g‘ag‘r}égﬁs cel |
products, enzgdds t@ogs@man@ etl Ialpﬁotﬂ.&@%mt_em&&. 82:169-Th®, stage
of a cel '1985§0p%ét Leg' 5529etﬁa£$ﬂ&mﬂwwo§nﬁaﬁ' t 7. €4miYnol .

identification o kers ﬁ}resent I n the cel popualon_W'UC‘g‘[?s
ost eobl ast s, Medhgdsybassoc 'orﬂoe?%ytpe]eleﬁ |ed:rcﬁ§4 astCangey ReeicdBar8zl|s are
bel i eved t9 @oi1gi nake; fmafmaalqorafmamesgasbmaize t65n699-|8|4, Govepn agd al.
er
d&nqg -4

Cba Fdn. S 136; 4 1988 o] senchynal stem
cells have S?%B"Bé@neﬁe 8333'\]{9%? Tel | Sci.

87:731-738, 1987), so m:dﬁﬁnefmtd.atnon | Bs usualplrpgiradeied tanel puggemidé or and
mature cel L HBREss, (BE S MNASP o A o0 80808 G dede. TKREY LRPAGOSN! tor

cells (often‘referréd t cyte stem<cC
specul at ed, mithnotenimeddyr ddidferentpatadulaellsar di Aturipatant stem The

novel pO']}’d)el%te'ﬁ@StHBtt Eﬁnpkéééﬂérdﬁé’%ﬂ%@r&n{ﬁ%ﬁn@htf95 at 4ghE8get O
i solate nesenchymal stem ceélls and cardiac nzocyte progenitor ceI l's,

both in vivo <HRA%ES i vest of\idfegsptiacion markers that are lost

PCT/ U]§99/ 15|6|34&e57 aaigrlctmbate\ﬂoﬁemceew ugeagk tlaatmi&f.;orsrbbahlﬁ&r mul at e
specific ce es down a pat rds_termnal_differ lation_or
God T ferent | SELAR. BFPERT® (her e o Sl EERFeRBbTT AT GHRREg RAPE nGeY O &
comon precutmgr riot ocostismecetd . be Eupressedi rad e ypepls dpsogayss
stinmul at e d nyRhti of, &1 REehi fefaldaya Of VRN €S tontPet N lSEhEion.

Differentiation markers that are expressed exclusively by

mature cells are wusually functional properties such as
cell products, enzymes to produce cell products and
receptors. The -stage of a cell population’s
20 differentiatioh is monitored by identification of markers
present in the cell population. Myocytes, osteoblasts,
adipocytes, chrondrocytes, fibroblasts and reticular cells
are believed to originate from a common mesenchymal stem
cell (Owen et al., Ciba Fdn. Symp. 136:42-46, 1988).
25 Markers for mesenchymal stem cells have not been well
identified (Owen et al., J. of Cell Sci. 87:731-738,

1987), so identification is usually made at the progenitor

and mature cell stages. The existence of early stage
cardiac myocyte progenitér cells (often referred to as
30 cardiac myocyte stem cells) has been speculated, but not
demonstrated, in adult cardiac tissue. The novel
polypeptides of the present invention are wuseful for
studies to isolate mesenchymal . stem cells and cardiac

myocyte progenitor cells, both in vivo and ex vivo.



cells, ost eobl ast s, adi pocyt es, chrondrocytes  and endot heli al
cells. Mol ecul es of the present ‘invention may, while stinulating
proliferation or differenti'ation of 10" cardi ac nyt)cytes i nhi bit
proliferati omooseadiz f erenti ati on of adi pocytes, by virtue BET/PHRIIFERS f ect
on common precursor/stem cells. Thusy; nol ecules of the pr esent

I nvention have use I n i nhibiting chondrosarconas

at heroscl erosi s, rest egggkg ggd eg}g_%%bgzg 10 suggrtlasﬁ eﬁ}}a o: %isng

differentiation inclu measuri
associ at ed wi sthimnlade- spEéFifl-:C emléssﬁdneéf @P"Efi ssEIJe,Paéﬁﬂ?ﬁat tevards vity,

functional actiMhink 107 aPFDNQYILGBh 1ANges: £AMdnt iBRASER. FRB3L- 28 1991
Francis, Differentiation 57:63-75, 1994; 20 Raes, Adv. Anim Cell Biol.

Technol .  Bi oppbkisGedl pppulatyen aupginafiing fEemnar SOBRORPESFUESPT

reference) 5 |grVistemaseays forne¥al uatintd GRidipdpricegenesy Sseimliydes pl asi a
i ncl ude treating.,negnatal and ture rats t he. nol ecul e of the]a%)resent

th
i nvention. The*EH IS 95 TEE2T 18RS mYngtﬁﬁaSlﬁI‘E&
rate, bl ood pekbsur e osirmbkdarstisac ouldipbciybeset er nrhnendisa&d:ytmt riand ar
functi on. ER8 ey a"im cé’fidi‘oo's Méfécul%%seéf' e @%Qé?ar& | QRGQX?P&W
I ncl ude: i Rcreased wel ght, nuclei/c asm ¢ volune,
st ai ni ng of cwavi achihistdlioyaldngsprelbferatyaetcar Mifdegentiationiof cel |

nucl ear aRbi 9eR 4PNty QRLEBTE Cpﬁ&ﬂfkéaec‘i%lns o(rQa%'f'}'er@hti‘Ltlon
Crculation Res. 75;: 10\[50 1063, “1994 and Rei'ss et ., Proc. Natl. Acad.

Sci . 93:8630- 8635adimERytes, Wb OUiEPUe2 of their effect  on . common
PCT/ US99/ 15638 r88u\sspsteieasslifg | NTHLY D efd1ech eaf §:E’nttm%ti prédémt |

agoni sts incl ude %Left engric‘%ar Hynperti%%ﬁgh% podel Lﬁ’}é) dro Fel dman et
al., drec. 78 P8X€192459993)° BhEI R as FRNATOFRREGBR T ng  and
repair afteraﬁhemmsiﬁos&sheaestéabéis eamhdbelsiogl. c pressure overl oad.
Proteins,l5 inC|UdirKJAssa§EteﬁQ§§$¥fﬂa’ df%&hkgggiation include, for
example, measuring cell-surface markers associated with
stage~specific expression of a tissue, enzymatic activity,
functional activity or morphological changes (Watt, FASEB,
5:281-284, 1991; Francis, Differentiation 57:63-75, 199%4;
20 Raes, Adv. Anim. Cell Biol. Technol. Bioprocesses, 161-

171, 1989; all incorporated herein by reference).

In vivo assays for evaluating cardiac neogenesis
or hyperplasia include treating neonatal and mature rats
with the molecules of the present invention. The animals’

25 cardiac function is measured as heart rate, blood
pressure, and cardiac output to determine left ventricular
function. - Post-mortem methods for assessing cardiac
improvement © include: increased cardiac weight,
nuclei/cytoplasmic volume, staining of cardiac histology

30 sections to determine proliferating cell nuclear antigen
(PCNA) vs. cytoplasmic actin levels (Quaini et al.,
Circulation Res. 75:1050-1063, 1994 and Reiss et al.,
Proc. Natl. Acad. Sci. 93:8630-8635, 1996.)




pepti des, of the present invention are useful for tunor suppression, and
gromh and differentiation either working in isolation, or in conjunction
with other nolecules 10 (growth factors, cytokines, etc.) in brain, heart,
spi nal col unwo o kel et al nuscle cell s. Al ternative spPCRUSIYISRS zdi nt |
may be cell-type specific and confer act%ity to specific tissues. Proteins
of the present invention are useful for delivery of therapeutic agents ’

such as, but not limt ot eases, radionuclides, ch t her.apy. agents,
and smal | nol ecul es. ‘é%fstggtss%ﬁast hesd 'tJh’gr X%‘e’ﬂt ieﬁgﬁ fit SO%I(;rgﬁyrbtehe%éé:sur ed
in vitro usingdbtutk uagdndets s igrcliudevi ¥ o Ipftadvient sierliayy Hppecttashyf the
clai med invenpiQm t qathey 20 peapREAPTd@At g1, 2R, rdDAEh3: 1g4-1d20r

| nst ance, zdi nt| ?ran_sfect ed expr essi on hoggl—ceﬁ‘s—nay—b'e e edlddgzg in an
alginate en¥?¥¥menthichngmeasprest edemodeidn@int 8% Hamadrr ecddisent

animals. 5 congestiveAh@aRat €apDhye laﬂw%&anmjh0¢9@5mwv@&head.
pernsel ecti ve nmenbr ane encagsul atiqQn iS .and ﬁ%; usi on, chanbers have been
BELR9 nanfaF

described as a neans t 6*ENEFEP’ t r an®f PR or SRIVRES
mammal i an cel peptildease éFpese opbresent Mminvegenor aeacapedhat ifors "tudor

m croenvironngnt s per.mt th ransfer_of .nutrients i.ntot@k[(la . :
m cr oenvi ronrr%lrl'l?f,’r AN °a’sgn§e m E}f'h%n%i?ﬂ’ﬁ%r(ﬁ#&fatéﬁn 8%0 e n“éoraknl§got her
macr onol ecul eén seicradagdoor ret eaged dopjuhettapt wridth ceftheracnebscules

envi r onnerjal Jdereda dde rL5LRLE0 Ll 4 , t . rt , the
capsul es mc))r ( croeHralvif- r%nrrerﬁt s?%rragkﬁa%lﬁ gﬁ%gfdnt‘ he- or'ei%‘él’\%nb%ygg cells
from the reci pPEiNant?dl skelefahapesionaells. Sydhternaip o/ gpbiucing

PCT/ US99/ 15638 S {A QI QR beOREENIL Bysansgadiand bha kbheepfadhsyivy act ed
cells froma few hours ,or days (naked cells) to several weeks (enbedded
cells). Al gi n¥®¥t%eddSSPrSvide a sinple and quick 5 neans for generating
enbedded cells. The nwreteahs ofetiesl present invention are useful for

15 delivery of therapeutic agents such as, but not limited
to, proteases, radionuclides, chémotherapy agents, and
small molecules. Effects of these therapeutic agents can
be measured in vitro using cultured cells or in vivo by
administering molecules of the claimed invention to the

20 appropriate animal model. - For instance, zdintl
transfected expression host cells may be embedded in an
alginate environment and injected (implanted) into
recipient animals. Alginate-poly-L-lysine
microencapsulation, permselective membrane encapsulation

25 and diffusion chambers have been described as a means to
entrap transfected mammalian cells or primary mammalian
cells. These types of non-immunogenic “encapsulations” or
microenvironments permit the transfer of nutrients into
the microenvironment, and also permit the diffusion of

30 proteins and other macromolecules secreted or released by
the captured cells across the environmental barrier to the
recipient animal. Most importantly, the capsules or
microenvironments mask and shield the foreign, embedded

cells from the recipient animal’s immune response. Such



to generate the alginate threads are readily available and relatively

| nexpensi ve. Once nmade, the alginate threads are relatively strong and
durable, both in vitro and,'*based on data obt ai néd using the threads, in
Vi vo. The Wi00/a913i nate - threads are easily.s mani pd@ﬂ%”ls%d t he
nmet hodol ogy is scal able for preparationg@f numerous threads. In an

exenpl ary procedure, 3% alginate is prepared in sterile Herr] O and

sterile Ml tehedoofiiboRhlils | QR CBRLAIA ORpR! Alalnae LhLeayeddia

al ginate solu agail n ltere n approxi mately 50% cel |
suspensi on (cwitlai oy abobew Sheuug[ err days dbeweds celig)ertd W9 ) is
I

mxed wWth Jhgs I%nabdbdaterysyol ution. One ml of the al ginate/cel
suspension is extruded into a 100 nMsterile filtered CaCl[err] sol ljuctlon

over a time period of BigiBR%te IM®regdsni RgOvide " iy S4gple and  gRic

extruded & hneaths ifer bbﬁ@r&tﬂ:ﬁ@faﬁﬂaﬁemt&mssol PheOfa0ér bl s\ dealel?, and
then into a sol ution hreaaﬁ.s t hen rlnsedamth

f Cad .
dei oni zed wat's} gtfé‘re(fragecggﬁ A gf‘h%t[?e#;%%ﬁ?d&y G E6APENY PRER P IRLANDI uti on
of poly-L-|ysielmtifiengl lijnexphasihe ead Orsce2 nadens ethen al‘giwa:deatﬂdrd%dsger S

Sol uti on and dl[ean;_l.e aglvéééd%kzggnéma%f ?i{rl L0ae b%r '{; LW wggE naﬁgpt he

attached). A Targé bore n PeJt Helr attached to t e syrin
thread is intbagst i¢tmwndats yobhpweddusing theethpeaws, i Ana vidiviei mal Theol une

of the Lag @atﬂ’gﬁld}%er Ehoohdd i Or}are30 easily  marf¥puldh@r Nabhye dhk Vivo

approach assayl ng proteins of the present iInvention involves viral
del i very systfe¢f§10d°1°E>Yem:}lsar)Fca‘}PPélges foror Prepasatinn po’k NWBEIRRS

adenovirus, hegfamd.rus, IhenéﬁVIéxei\pl\éegclﬁkacadﬁfe am@k agdegenassociat ed
Vi rus (AAV) Adenovi rus, oubl e-

PCT/ US99/ 15638F P =8 %é&eWeVVZQS aRd %‘iﬁ“r"‘éﬁt fﬁlttﬁeeﬂest JettidPEtPgene

transfer vectgg {;Pépé%?alﬂl%r 36f0fa1f§%tn%ﬁ£' %‘%‘éﬁd@uckﬁécaﬁghﬂaﬁéOéoﬁuffélx{ ew,
see T.C. Becker et al 161 and J. T. Douglas
and D. T. éﬁr|é$ agﬁ}@ngéltered " An approximately 50% ceil suspension

(containing about 5 x 105 to about 5 x 107 cells/ml) is
mixed with the 3% alginate soiqtion. One ml of the
alginate/cell suspension is extruded into a 100 mM sterile
filtered CaCly solution over a time period of ~15 min,
20 forming a "thread". The extruded thread- is then
transferred into a solutlon of 50 mM CaClp, and then into

a solution of 25 mM CaCls. The thread is then rinsed with

deionized water before coating the thread by incubating in
a 0.01% solution of poly-L-lysine. Finally, the thread is

25 rinsed with Lactated Ringer's Solution and drawn from
solution into a syringe barrel (without needle attached).
A large bore needle is then attached to the syringe, and
the ;hread is intraperitoneally injected into a recipient
in a minimal volume of the Lactated Ringer's Solution.

30 An alternative in vivo approach for assaying
proteins of the present invention involves viral delivery
systems. Exemplary viruses for this purpose include
adenovirus, herpesvirus, lentivirus, vaccinia virus and

adeno—-associated virus . (AAV). Adenovirus, a double-



5 & Medicine 4:44-53, 1997). The adenovirus system offers several
advant ages: adenovirus can (i) accommpdate relatively |arge DNA
inserts; (ii) be grown to high-titer; (iii) infect a broad range of

manmal i an ceidoeomypes; and (iv) be used with a | arge nunbePCHUSRH(E4Babl e
vectors 10 containing di fferent prggot ers. Al so, because
adenoviruses are stable in the bl oodstream they can be adm nistered by

i ntravenous i ti p Lans of chhe n g

| ar ger msertggl: e‘%)oDyE 83‘1% gserg{‘%)%ous %I\ﬁ\fi b%gg %J&e{%gommdat ed.
These i nsertsraaﬂfﬁe Yerrpofen edﬂmeew o \hert&IrOlOM nggleiq3eid

ligation  ofgs Dy refea@P' 0QgQus 7. @COHIKY Qi a\’!thMeﬂzh cadrnansiect ed
pl asm d. I'n an exe ary system the essentj al ene has peen del et ed

fromthe virA4B:¥8Et®?, 169% tﬁédvrjrﬁs RPrglanianh R -Tcafiragl unfeteithe El
gene i s provigdeddbxihBeshastszel Logthe hmHBnaaaﬁovﬂﬂﬁé sy $them bﬁfers

exenplary). — W I ntravenous adm ni stered i_ntac ni mal s,
adenovi rus PRVEERT| y2 ‘g‘é?rbteatgsest‘he I ﬁfje‘%m'llrf’st h&® 3der§6§/| r BPCERE? vet?y system

has an El geaeldeieélprn,argteh@m iusecasnoliiledd cedomni ot héghSthost; cel | s.
However, the hos gé SgUe (& Uy dansar ot bl AL %sséqh UESSand and, i f
the

a secretory éﬁ hal tien&e TS pr €seN secrete ol ogous
prot ei n. Se(ctvdat deb pusedi mdthi ld darge mmabekr Af a@vwmq héeﬁﬁ'—‘@ﬁr’r y
vascul ar iy ﬁ)ed hgg% g@d efif PEL Serftn t herddtigiaised ani na}\lggan 30pbEause

determ ne i rus” system can al so be used for pr e| n production
invitro. Bfleparitnseyy aﬁ%néwlﬂ:& ipnftde R RIFEFE3I el e
condi tions wagmentbec£&d |5y &h@rﬁ@énd&@@liﬂjécdﬂl\bhdl ng, the cel I s can produce
proteins 35 for extended eriods of ti or iLpsta B re
00/ 02912 Be{etlng portlons of %H ?%égﬁigg%ngéﬁmgromn to
confl uence i naggkk fmebmtses(]upt hen expbjedft dmet’dree:oziéengm DHR  cadctloe

encodlng hecc%%ﬁg a€ed prfﬂé%éllﬁgerts can be incorporated into the

viral DNA by direct ligation or by homologous

recombination with = a co-transfected plasmid. In an
exemplary system,.the essential El1 gene has been deleted
from the viral vector, and the virus will not replicate
20 unless the El gene is provided by the host cell (the human
293 cell line is exemplary). " When intravenously
administered to intact animals, adenovirus primarily
targets the liver. 1If the adenoviral delivery system has
an E1 gene deletion, the virus cannot replicate in the
25 host cells. However, the host’s tissue (e.g., liver) will
express and process (and, if a secretory signal sequence
is present, secrete) the heterologous protein. Secreted
proteins will enter the «circulation in the highly
vascularized liver, and effects on the infected animal can
30 be determined.

The adenovirus system can also be used for
protein production in vitro. By culturing adenovirus-
infected non-293 cells under conditions where the cells
are not rapidly dividing, the cells can produce proteins

35 for extended periods of time. For instance, BHK cells are



I nt erest. The cells are then grown under serumfree conditions,
which allows infected cells to survive' for 5 several weeks W t hout
significant cel | di vi si'én. Alternatively, adénovi rus vector infected
293S cel | s 3M0EBIGr own i n suspension culture at rel ativel BCTHYIN168] |
density to produce significant anounts @f protein (see Garnier et al.,

Cytotechnol .  15:145-55, 1994). Wth 10 either protocol, an expressed,
secreted het %rr%mgeusceﬁﬂ@%&ecaﬂh%lrle&%%ksgkxs; sal.@ﬁ %gam tehae hel |
cul ture supernat ant e Infected 293S cell production

protocol , noRdsBevéray pVEFEPRs FBFCHIBD b§h§ffé@FF9éP9 o@F&FﬁéE 2]

Wthin yet iaheiBet. enkodi meallsi Sad ozheﬁd gmrpl ugaauclsa&tund&r@teobe or

prinmer conprisi n% at Ieasg_‘em cont’i guoys _nuc ot| of a nucl eotlde of
SEQ ID NO 1 &°rgi&éqfgncd 8le Srynf 8‘3%% 1":° 26 29

Agoni st s afd s&veagani sweeks Vviwitlodud he stungStﬂecdnst r | belLl on diheariton.brai n,

spinal cord andshaketal, misalal, Bee vedcfor s Rdlabla HSXR 23348 can
agoni sts I'nc he AAYTVE dSFRYRgH PR Gh protease donai ns) and
ant agoni st's rtaa/egf_@n emor rmlwenpgbsntqldltunen atbou:hlatnvellyt hogharglli n

vivo applicatjQns+y té:OPEBH?QQ gsgﬁgtfmﬁ@ Cﬁfﬁunzc@' né% égeemt%s%@d

ant agoni sts are “use -cell eract I ons,

myogenesis, Gari®pt osks,al., n canieddriSve tilggélb di sdtddr s,

chondr 0gepesi i et Nigrldeseod) t WRDT e&b%sgeaat | 9Bc28€ @ UPREESSI XYous
extracel lular matrix proteins, repair and renodel i ng of ischem a

reper f usi on PG SRRy anpliaked fEomFdhee G CULHES | and

agoni st conpaupkrnatantsef uliiasigomghenentfecfediebbBed Alll stddudteioiedi a,
and may be used an e or

PCT/ US99/ 15638 62 C, r’rblrhoarlil er?re\éoﬁ cﬁrnzcrel@?t B hed18Rd Bor FBREE 1S Wepl ace

serum t hat i solwtimexll.y used in cell culture. Agonists are
15 Within yet another embodiment is provided an
oligonucleotide probe or primer comprising at least 14
contiguous nucleotides of a polynucleotide of SEQ ID NO:1
or a sequence complementary to SEQ ID NO:1.

20 Agonists and Antagonists
In view of the tissue distribution (heart,
brain, spinal cord and skeletal muscle) observed for
zdintl expression, agonists {including the native
disintegrin and protease -domains) and antagonists have
25 enormous potential in both in wvitro and in vivo
applications. Compounds identified as zdintl agonists
and antagonists are useful for studying cell-cell
interactions, myogenesis, apoptosis, neurogenesis,
connective tissue disorders, chondrogenesis, arthritis,
30 tumor proliferation and suppression, extracellular matrix
proteins, repair and remodeling of ischemia reperfusion
and inflammation in vitro and in vivo. For example, zdintl
and agonist compounds are useful as components of defined

cell culture media, and may be used alone or in



thus useful in specifically pronoting the growh and/or devel opnent of
cells of the nyeloid lineages in culture. 5 Additionally, zdintl .
pol ypeptides and zdintl agonists, including small nol ecul es are useful as a
research reaWO@0291%uch as for the expansion, differcPETEEWPAI38 and/ or
cell-cell interactions of heart, brain, gpinal cord, or skeletal nuscle

cells. zdintl polypeptides are 10 added to tissue culture nedia for these

cell types. /Aadqatsbi MALAOQRNBLS Ri8xtha0 UAE! WorfSnLESERT dighapgent s
for characterizin sites o onpl enent ary anti- 15 cBpl enent ary
i nteraction. SaOth8Esiss comMeRlyY amedyiny cezdi arlterr agdoisSEsi agkude

anti-zdint| afushoghd&miangn sepbl 814l 1Y | pF &ROPIHLY SthéS g¥Blth aanalyBer
peptidic and non-peﬁﬁldlc a%%n&s %lncludlng ri bozymes). zdintl can al so be
used to i dentdS%FICRAPBFt 8Fs C8815( &bt &f6niwisdPidolineaage: iy (Pltureest
conpounds ar eacriidednadliyhe AkisANs goigpbeseitidier ang t adigent idgondaefppunds
that inhibit IQﬁu%CEiViEMafi zdéptéu e In addit%&n to those assaés

di scl osed herd5, %aﬂples can BeTested °6r° i Al F}ioﬁsofazdfﬁFFa Epivity
wi thin a varixtageot,assagh 23&s deSdmndihe o0 expagsiendi sihfSyrent/iattiegri n

bi ndi ng or tr%é/to'rwkzéf.i-oc%i-nh'ilEEEEQEtioan of %@?QH'O‘EP& ent ina?a l'ul ar
responses. or exanple, zdintl-responsive cel Il nes can be tFans ect ed
with a reporte*dgerer ceheletrk PHaEle scréipongdiatlt polypreplides - 3tenul at ed

cel lular jpat{uels t30tiBEROrd Bt dRNA898SESH lnesd il Stiyee. are known in
the art, and will generally conprise a DNA response el enent operably

linked to a gene encodi ng an assayable protein, such as luciferase, or
a netabolite. Bhagdieigianse el enments can include, but are not

e 0 el e A R TRy 3% T 0R 8o s TR - LU £530R08°
PCT/ US99/ 15638163 ichemkirhersiunse sitesent of | REFofuhbementagty al /anPioec.

Nat | . 15 complementary interaction. Inhibitors of =zdintl activity

{zdintl antagonists) include anti-zdintl antibodies and
soluble zdintl receptors, as well as other peptidic and
non-peptidic agents (including.ribozymes].
zdintl can also be used to identify inhibitors
20 (antagonists) of its activity. Test compounds are added
to the assays disclosed herein to identify compounds that
inhibit the activity of zdintl. In addition to those
assays disclosed herein, samples can be tested for
inhibition of zdintl activity within a variety of assays
25 designed to measure disintegrin/integrin binding or the
stimulation/inhibition of zdintl-dependent cellular
responses. For example, zdintl-responsive cell lines can
be transfected with a reporter gene construct that is
responsive to a zdintl-stimulated cellular pathway.
30 Reporter gene constructs of this type are known in the
art, and ﬁill generally comprise a DNA response element
operably linked to a gene encoding an assayable protein,
such as luciferase, or. a metabolite. DNA response
elements can include, but are not 1limited to, cyclic AMP

35 response elements (CRE), hormone response elements (HRE),



Acad. Sci. USA 87:5273-7, 1990) and serum response elenents (SRE)
(Shaw et al. Cell 56: 563-72, 1989) Cyclic AWP response elenents are
reviewed in Roestler et 5 al:, J. Biol.” Chem 263 (19) 9063-6; 1988 and
Habener, Mol weo.0ometocri nol . 4 (8):1087-94; 1990. ; =:Hor m)nel’ﬁw&?/ﬁ@s

el ements are reviewed in Beato, Cel| 56:335-44; 1989 The nost |ikely
reporter gene construct woul d contain a disintegrin that, upon binding an

i ntegrin, tr I t for, .exa E
reporter. I?%I'gt e co oulr? ?ﬁgﬁkkt} gﬂd) nmﬂourre?’s gr 'elxt'rgglf’g a?ﬁgiested
for the abl I |£\S__‘_E$L.l_ﬁ9}_b_l_L§§1e _&Z:tﬁmii-;?,of 15900nt | abd t Berumr gEESPeR$e, as
evi denced by glglﬁgr;@sase(gR@)zdl(Qggwstégrulaalt|o& i reportxyz-gene expsession.
Assays of this 15ty det ect . conpounds t drrectly bl'ock zdi nt |

bi nding to ceFVC!st‘ng'EB Féééﬁt‘%ﬁ selements j pregreviened hit aRPesehaml ehent ary

menber ofs al., QQNPBESENt Bh¥HANRIGS cgnnlemeatarynnemr,a@@ wabknas,

conpounds that bl oCK_processes i cel | ul ar subsequent
to 20 conpl e%@gﬁf&nm%rﬁ {}?)n'd"tugi —94; r]r9tdﬂe aIHt°§f“ﬁ8F| é@stfBﬁf)ounds

or other sanpkgements berd esivdewedr idi Beatobl 0@:1<1 rip «f352didnt L9BRndi Mget 0 an
integrin usin in fgged,  wi.th ete | a ( [err]l,

bi oti n, horselr%g ?shil]f)%r rd orterFI %&ng %’gt)%“t "E%)ld %°%Haﬁ“ é
assays of thidisypeegxire 'albah t ypoif hmésmg sanplle-tEGIJ-nhl wouldheibhadi ng of
| abel ed zdignt | Sukfdi cail v hi bj t odpE aGlbyi-t ¥, Whi ch
can be conifol rnegga{%g%ﬁ%ﬁg)eoﬁgk I’Ib{:;}tssaf;/ésIL %x% ngl’l ns used W Fhlkn bi ndi ng
assays nay beCgefidrbe Fﬁ%‘E@W‘?}"sr oF°4-’s’('-)Jr<§t~°ed er’h‘i‘ﬁJ‘tﬁﬁ i 9edesbragERgRfAs. An

am no aci d segdeneg ¢evpPihsi RGithey" E@Dlnh&b@srtﬁebb&@hegtpoaﬁoeamht@f
zdintl, (reS|dues 443 to 445

ous
£0 "the " ReDOh HHEeRPEHCh! RALMY | SOV IREARc b ks eAsenini FALBELor
Such an i nhi bistamulwtich bbfid raportéegyene obkpresdticon . t SAssay¥D 66/ GR242
PCT/ US99/ JﬁGS%ype

will detect compounds that directly block zdintl
binding to cell-surface receptors, i.e., integrin or the
anti-complementary member of a complementary/anti-
complementary pair, as well as compounds that block
processes in the cellular pathway subsequent to
20 complement/anti-complement binding. In the alternative,
compounds or other samples can be tested for direct
blocking of =zdintl binding to an integrin using zdintl
tagged with a detectable 1label (e.g., %°I, biotin,
horseradish peroxidase, FITC, and the 1like). Within
25 assays of this type, the ability of a test sample to
inhibit the binding of labeled zdintl to the integrin is
indicative of inhibitory activity, which can be confirmed
through secondary assays. Integrins used within binding
assays may be cellular integrins or isolated, immobilized

30 integrins.
An amino acid sequence comprising the “ECD”
integrin binding component of zdintl, (residues 443 to 445
of SEQ ID NO: 2), which is analogous to the ™“RGD”,
integrin binding loop, may also be used as an inhibitor.

35 Such an inhibitor would bind an integrin other than its



64 naturally occurring integrin by nature of its folding structure. A
particular interest in such an inhibitor would be to nediate platelet

aggregati on. Assays measuring binding and inhibition as well as
platel et 5 NyQO¥AL2 on are known in the art. A zdintl pol yRsSS98E563%an be
expressed as a fusion with an i munogl o i n heavy chain constant region,

typically an Fc fragment, which contains two constant region domains and

| acks the var r d repa h,fusions,.are

di sclosed in {?@ﬁ&l&%ng&\&%ﬁrﬁg igggéﬁiy erYd B E % §§Z. J:él §3°(r:}191n19usi=ons
are typicallsteeduaeed As pasiticndarc mwtesmheﬂ‘lmm ghe #mhipditoirons ar e
di sul fide bonggthd o wach: 9t hgeq adwd t Wor ardyd p&&w hggs areﬁsra@ged in

closed proximty to each 15 other. Fusi ons can be used
to eval uate SRERYENEINALERELRE | Andor 1BhiRITIOR | A6 of"eiéll n‘?’f \HltaIT—ellte§eI f or

ot her di si gt egggﬁgfa&rxbhyagenhwm m suehakusions would also be useful
to isolate the corrgs ndl rlnéa% that zdintl binds, For use in

assays, the 20 chinera SPELBBor e Ri 2 hE*RESTIH ofSand used
in an ELI SA ffusiain wé’tthdlant hmuh@glohu]bjmdieagypchypﬂptmdﬁarmw rmdgdenhe used

for purificat - Qfy SNt egri |y de bp] |ze solid
support, suchhgjsl%é%gg g a rggggﬁ?g@ c?’glgtghl ni&flmgalrc%&s’e cqm%Qgg%,
cellulosic rﬁa;'m domahneaan@awacg aﬂierlsfaraabyst yegien. Cressrddsniced

ol yacryl | erial s t hat t i ons of
e 2 Netllodqee o Buls’ Thissnia: fhbd o Laftd Wl it FEEt MR he
art, and i ncludébarfi2ie ehém 5196/,58@ . cyadecgen fusionem aee t)@::lqa\lam on,

N Nydr oxysuccidiiBedes 3 | @l G 1€PRO1dIEL! VALLATn LHb! fi%d;):ydb reaghisvat i on,

and hydrazi de activati on. e resulting nediumw | genera e configured
in the form cAre cbisnhiidgndbprdeds Eent aseh ngomﬁregraws dme pasdeddt hr ough

the col um ongBfpeptides are arrayed in closed proximity to each
15 other. Fusions of  this type can be used to evaluate

effects and potential of dimerization of 2zdintl with

itself or other disintegrin family members. Such fusions

would also- be wuseful to .isoclate the corresponding

integrin(s) that 2zdintl binds. For use in assays, the

20 chimeras are bound to a support via the F. region and used

in an ELISA format.

A zdintl integrin-binding polypeptide can also
be used for purification of integrin. The polypeptide is
immobilized on a solid support, such as beads of agarose,

25 cross-linked agarose, glass, cellulosic resins, silica-
based resins, polystyrene, cross-linked polyacrylamide, or
like materials that are stable under the conditions of
use. Methods for 1linking polypeptides to solid supports
are known in the art, and include amine chemistry,

30 cyanogen bromide activation, N-hydroxysuccinimide
activation, epoxide activation, sulfhydryl activation, and
hydrazide activation. The resulting medium will generally
be configured in the form of a column, and fluids

containing integrins are passed through the column one oxr



WO 00/ 02912 PCT/ US99/ 15638 65 nore
times to allowintegrins to bind,to the integrin binding |oop polypeptide.
The integrin is then el uted:using changes in sal t"'concentration, chaotropic
agents (guarwepvmorRiCl ), or pH to disrupt integrin-recept orl’@’%‘$9%ﬁ% An
assay systemthat uses a |igand-binding gegeceptor (or an antibody, one
nmenber of a conplenentary/ anti -corrpl enent ary pair) or a binding fragnment

t hereof, and | bi,gsans lcns {Jégaﬁ} 10

(Bl Acore Phanrlorrrgemta %‘saré%sgéri P sca ?é%va ﬁ%i:eggd\}alnt a%%ous i

enpl oyed. Ditdimsc ebear | Pahyperklde rrenﬂ‘éte n’@?‘!:—‘b‘rfpl éﬁerﬁh/ea‘nt?llt"tﬁ?pl ement

pair or fragngfing SchaAgLs ! '131ed591‘£0 c,td?ﬁ:e%‘tl'iB@S?@nOf c?haroQ:Q% Ler sdddks Use
of this instrunent is disclosed by Karlsson, J. | munol Met hods

145: 229- 40, 1b@@ndgdne nfChdhamtZnd Phel 1, Sisgypt B|18|t.69§32."§%91e%%‘2r 1993.
A receptors apindio@y., nenber or fragnent is covalently attached usi ng

am ne or sul fhydryl ch mstrgato detra fibers that are att to gold
filmwithin the flow icePF Tt | §5¢85 Bas&éa’éﬁ t?m’o‘t?gh t he
cell. | f eedemand, (orpan omtlbmy,omlmmmrb@f of cohplementary/

conpl ement ary hT r |
bind to the |éﬁp}b ?o%%q%hr%gggg?o%a qant+€o§ %%nr?gn% respect%v%vi Y,
causing a cham@e ian th‘-émewa%)éht/e |arv@e>¥ablet héoxmrtmar wWhREhrweents

detected 3§ a(BPROGR,| NppdrhacEa p'ﬁ%@?xsro%sonﬁﬁé’a@éwé;ﬁe W)d hhympe This
system al | ows the det’erm nation of on- and off-rates, from I ch

bi ndi ng af fi AfY3NtagaPusy EHPdersted, sa‘ﬁ%‘ FESEPERENt 2BFLRPAY chPSHRRT y of
bi ndi ng. Anot ger get b@ﬂpl&néﬁ@%}htﬁ@-'cbmﬁﬁbhelh@t epact i 088 39:5@:@%1 bys zi nt 1

pol ypepti des, tjdes, or varjiants i a silicaon-base b|o enso
mi cr ophysi onet ‘g‘P TAfd oy s hsé"ret%tcleaé’ 121 SR CEE i f S’B&t i on ?eat% or

proton excr et tbis asisetiratiedt Wi i kdeepbsed bibydi Kgrassosubsequéntunol .
physiol oghg CELIMEL fASRYS9Y, 1060 SXEPLAMAGK Ghd Fells, J. Mol.
Biol. 234:554-63, 1993. A receptor, antibody, member ox

fragment is covalently attached, using amine or sulfhydryl

chemistry, to dextran fibers that are attached to gold
film within the £flow cell. A test sample is passed
20 . through the cell. If a ligand, epitope, or opposite
member of the complementary/anti-complementary pair is
present in the sample, it will bind to the immobilized
receptor, antibody or member, respectively, causing a
change in the refractive index of the medium, which is
25 detected as a change in surface plasmon resonance of the
gold film. This system allows the determination of on-
and off-rates, from which binding affinity can be
calculated, and assessment of stoichiometry of binding.
Another method to assay cell-cell interactions
30 caused by zintl polypeptides, peptides, or variants is
with a silicon-based biosensor microphysiometer which
measures the extracellular acidification rate or proton
“excretion associated with receptor binding and subsequent

physiologic cellular responses. An exemplary device is



WO 00/ 02912 PCT/ US99/ 15638 66 t he
Cytosensor[err] M crophysi oneter manufactured by Ml ecul ar Devi ces,
Sunnyval e, CA. A variety of cellular responses, such as cel
proliferati OWNO00/029¢n transport, energy production, i nf|BCREI991S638
response, regulatory and receptor 5 actigation, and the like can be
nmeasured by this nmethod. See, for exanple McConnel |, et al.

Sci ence 257: 6 o ord et _al th, En I

228: 84- 108, 1 Y%]"%bnf’?g uik Eggg‘lsm’ﬁes“*l"‘ maRieacigr e '%‘iéyzt‘n%%‘éarlg%
Van Li ef de, IDewﬂcaﬂ, Suﬁnyvaﬂe Pbar maaolvarifty 346: 8€1 Dhlar 19%honsekhe

™ crophysi omel g, cagsbe dagd (o 1aSaakE0En, AYBET Crandors NORATYG Nt
eukaryotic ar PR

extracel | ul arpmpltmtflp@at nalﬁlemlge@ meap@lnlseoredeaubmry |an;i repeptor

m crophysi @nes&f; JAicieat | ¥nAERRE €3KEE! Luh ahe I RSPANSES B0 thit s RFHRWS
stinmuli, including zdint | pol ypepti de peptide, variant, agonists,

or antagoni siee, for pexaRlenl v, McConmeldy cr dpMysi Giet @l -irs (BEEDCE
measur e resposed Wik-2910) nibe2f eppossEdl, LUK YOL I C Metdf! |Enzymeanpar ed

to a control eukaryoti .cel |, hat does . not respqnd 0
zdintl 20 p 2@{385 1%ngt§ﬁémilibf S-v&Fi &t ——Z&EHEL—gesgﬁﬁgLve
eukaryotic cxﬁlzgaaaﬁpulQBQSEIVanlmﬂefduhlah atrameptnurfow zmhanMacbas been
(ransiectsfl AAINGST Cfidy Nl ALSARARELERLOCZ LA 100 HRER! e
peptide, Or vartant; “6r I's natdara ONsSrve to zdlﬁl such™as, for
exanpl e, 25 Qﬁﬁax;ngder@@éereﬂtonlOrhe nhndnéwerqnt Qﬂhﬂﬂyotnﬁtespwne

Differences, geasunediBy adehange, for gxanphgass@idd'Cr easerLe1diyTiaput i on
in extracellular acidification, in the response of cells exposed to zdintl

pol ypept i de, afeistiifdeatipnyarhanges ol inj veetly b r AVafot Wlosedheo 30

Zdi nt | g pol yne:pi'd J:Idiﬁh.yaslﬁﬂﬁtéﬂedlral‘:tlyalinleaﬁhres arcellalﬁlrr&@tspaﬂasslr esent
zdin nodul at e ul ar I.es e ver

Ot nt | ook SR Riss aRES tvan het ulER) oqcant, BelykePELSEe! RaRtidey

Usi ng the m cvaplapsi,oneigenisther eors pnozgoeists nethokkeﬁenawéwtlfyhag

agoni sts of

microphysiometer is used to measure responses of a zdintl-
responsive eukaryotic cell, compared to a control
eukaryotic cell that does not respond to zdintl
20 polypeptide, peptide, or variant. Zdintl-responsive
eukaryotic cells comprise cells into which a receptor for
zdintl has been transfected creating a cell that is
responsive to zdintl polypeptide, peptide, or wvariant; or
cells naturally responsive to zdintl such as, for example,
25 cells derived from the kidney or small intestine.
Differences, measured by a change, for example, an
increase or diminution in extracellular acidification, in
the response of cells exposed to zdintl polypeptide,
peptide, or variant relative to a control not exposed to
30 =zdintl polypeptide, peptide, or variant, are a direct
measurement of zdintl-modulated cellular responses.
Moreover, such zdintl-modulated responses can be assayed
under a variety of stimuli. Using the microphysiometer,

there is provided a method of identifying agonists of



WO 00/ 02912 PCT/ US99/ 15638 67 zdintl
pol ypeptide, conprising providing cells responsive to a zdintl polypeptide,
culturing a first portion of: the cells"in the absénce of a test conPound,
cul turing -a %@8¥d2portion of the cells in the presence of PGPS
conpound, and detecting a change, for exgnple, an'increase or dimnution,
in a cellular response of the second portion of the cells as conpared to

the first poridiariofpdiipepeilis; Tifpelands bloredlid dbelpPPRBRSodsLAhOWN as

a neasur abl e change 1 n éx racel | ular aci di frcation rate. 10 Moreover,
culturing a t¥ r3 #MGloPIYPeRELER | SUiRuEiRg R ebbRle RRTHAMOE the
pol ypept i de agwh theiabsanceapbesicd edf coONpEstd eakpdend/,Seduasuaingsid i ve

control for the zdjntl- respopsiye cells, and _as a control to conpare the
agoni st act i VIS BOTE cohpotia STLN it tBF (FRESRNGR 19958 test

pol ypepti dg. corfuruecl/emndusehgetimg n celoniyesi dioet exambhey eansipevadsted a
method of 1 deqt i Tyig 2ALAION St OfATLALL POLUBGAI] de cOMEY| Sl0gyy

provi di ng cel Ts responsive’to a zdi ntT "polypep |o°e, culturing afirs
portion of theoxtidns ¢ the grldserme odmpakien tankhe heiedsapeetish % est 20
compound, cul {4 og B SepaNd R dd gfh Oé%ﬂ(]ﬁa‘?ce'ﬂés JhskN8 PrERHACE LT5 2di ntl
and the presence of a test conpound, an etecting a change, for exanple,
an increase oreasWiakLeut FBANYR dlftelexfiracel dapans adidifiicaséeBndrdet i on of

the cellsi1gs gorewad teuitiinig’ & ©Witd Opopfidheceelhs. «221fharchange in
ol di 1 cat | oPTSREce O HOT o R LRFERION S6. W5 SRART B ybePtite, can
be rapidly ideotpduretl casi bg tbed a®taoposMiwo@intriodl ¥pepthdesdipept i des
oo variont s Sl ileSan URAUSEC DARERYl (1 Eebbiye LaRERo e ool
descri bed aboaetitidy befusad testr appubgundentithy thgtndef espensedentlel | s,
flﬁgh as cebl spbeRgNSidee t udlidiidr, PUARGP e SniRERIhYES oBEe VAT LRDES Of
is provided a method of identifying antagonists of zdintl
polypeptide, comprising providing cells responsive to a
zdintl polypeptide, culturing a first portion of the cells
in the presence of =zdintl and the absence of a test
20 compound, culturing a second portion of the cells in the
presence of zdintl and the presence of a test compound,
and detecting a change, for example, an increase or a
diminution in a cellular response.of the second portion of
‘the cells as compared to the first portion of the cells.
25 The change in cellular response is shown as a measurable
change in extracellular acidification rate.  Antagonists
and agonists, for zdintl polypeptide, can be rapidly
identified using this method.
Moreover, polypeptides, peptides and variants of
30 zdintl can be used to identify cells, tissues, or cell
lines which respond to a zdintl-stimulated pathway. The
microphysiometer, described above, can be used to rapidly
identify ligand-responsive cells, such as cells responsive
to zdintl polypeptides peptides and variants of the

35 present invention. Cells can be cultured in the presence



35 present invention. Cells can be cultured in the presence WO

00/ 02912 PCT/ US99/ 15638 68 or
absence of zdintl polypeptides, peptides and variants. Those cells

which eliciWo00/@912neasurable change in extracellul ar BEEESYIS6# i on in
the presence of zdintl polypeptides, pegg des and variants are responsive
to 5 zdintl. Such <cell lines, can be wused to identify

antagoni sts ang,sAgNicH Szdanfl Fédypsiotl@géypgpgﬂldﬁs AR dﬁa%q lntegd above.
I ntegrin pol ypepti des and receptor ‘pol ypeptid whi ch

bi nd~ di si nt gg¥ASF pofS§hkht i HRECh a8diedt v | aﬂ?%su‘t"ﬂ@feeof Chafé;%ﬁ1 al8o be
used within C&Mac&&i&!aﬁyséﬁﬁﬁ&@MOhn ihe wid . prgyéﬂcéysaierr&dlmehude

Scat chard ana SI S deternmipation, of bindin affin
ot chard Ao ioeatdhs. SRR 8Re, Vampt e, dred tIBANTIE ays

(Cunni nghain eAdialtl,. Sci nck 2&3tH43-inks, 4&an199é e nghamdentalfy,

Sci ence 245: 8 1) "s |l g receptor’.] o] | ypepti de
that is not baé%tn%%{u;ggcelaln%ner%%ﬁesis S‘g}[ou %gl{?g%:ep% ggé JCél(?mstggommnly
| i gand- bi ndi rdpacadbgtdopbpveypepti des that | ack transnmenbrane and

cytoplasm c domeins. 1ppLypie 2 olry'i‘:‘éﬁlﬁlaé§ Cala coppfdse additbenal
amno acid residues, such as affinity tags that provide for purification

of the pol ypRAUYPEPSLABF ovi ¥BIENt etémf%rdé?%‘&%?ﬁ@ﬁt BPlYRePpiASHeptinde to a

sulblst rat ]g:m Orvd diRmteg! amﬂhed"f ,COoBSH aratlsbegwnusaaquelrtqﬁ& othe1|c Mg@)éay

cell-surface receptors ave occurrj SO

counterparts sysf{‘:ﬁg{g (ol bpoaﬁﬁeargy pgﬁ?%oﬂ]g?%msbr”f E#‘FSH\

al ternati vel yarsillyisded feMAS deterRinaitanr @bl Vipapiides afa‘rmltgal dseko be

substanti al |y, J t%?lfagh tr nenfyr ape gnd indracgl.l ukgp_pol yg_egqtgi)deagggrrent S
rﬁ%crt-rms—ug-%ﬁ—%fﬁ s’ t'o provide

when t hey Iac se segnen
menbr ane ancifdoinigesrisi garYer dfvnnéngbam ebspdeti \Ggiencgold¥3:846or s of

zdintl pojlypeqy, dei1MB¥uRfindhm et al., Science 245:821-25, 1991).

A "soluble receptor" is a receptor polypeptide
that is not bound to a cell membrane. Soluble receptors
are most commonly ligand-binding receptor polypeptides
that lack transmembrane and cytoplasmic domains. Soluble

20 receptors can comprise additional amino acid residues,
such as affinity tags that provide for purification of the
polypeptide or provide sites for attachment of the
polypeptide to a substrate, or immunoglobulin constant
region sequences. Many cell?surface receptors have

25 naturally occurring, soluble cdunterparts that are
produced by proteolysis or translated from alternatively
spliced mRNAs, Receptor polypeptides are said to be
substantially free of transmembrane and intracellular
polypeptide segments when they lack sufficient portions of

30 these segments to provide membrane anchoring or signal
transduction, respectively.

Soluble forms of zdintl polypeptides may act as
antagonsits to zdintl polypeptides, and would be useful to
modulate the eﬁfects of zdintl in heart, brain, skeletal

35 muscle and spinal cord. Additionally, soluble zdintl



antagonsits to zdintl polypeptides, and woul d be useful to nodul ate the
effects of zdintl in heart, brain, skeletal 35 nuscle and spinal cord.

Additionally, soluble zdintl WO 00f 02912 fhgus
PCT/ US99/ 15080 08@913ept i des and fragnents can di srupt the i REEYIPASGIRIi at ed
attachnment of a cell to the extracell ul o matrix. 5 ANTI BODI ES:

zdintl pol ypepti des can al so be used to prepare antibodies that
specifically bind to zdintl epitopes, peptides or poI_yEeptj des. The zdintl
pol ypept i de” dePiiflpag et Frremesttss Faresdhsrwtt able gdRtegRRMREAtedo 10

I nocul at e an sjHakhmeAtdo|d ddlland HHENExE L&PONBSAlaSuattakhike anti gens woul d
I ncl ude fragnents of the zdintl polypeptide encoded by SEQ I D NO 2 which
represent six or nore contiguous hydrophilic am no acids. Such antigenic
regi ons would be, for exanple, fromamno acid residue 159 15 to 164 (SEQ
ID NO 7); anmno aci d raBTIRRPIFSB to 163 (SEQ ID NO 8); am no acid residue

518 to 523 (SEQ I D NO 9); ' I,4 .resi tq 6 I .10); and
am no acid residue 1909%?%58?%&%%% %é)%. Gdi%tol g’oedﬁ%se(dsgtﬁlger%%g%r om
this i mune radpdesdesanthrt | sHesiddcandy20binplr itio egdastdeseritaresherei n.

Met hods for pPapakedy end aoigbabicmaepol wHo N3k aRd mgﬁ:le?@aheam badi es
are well known in the art. ee, for exanple, Current Protocols in

| munol ogy, CHASGRL, BReL§of (SRIVES Nafi omal adigerut d4™BERegeRh h tohn
Wl ey andiGonsodulate 1885; abambiooknat 2bisit, Akl ecwxthatie C fedpigised
Laboratory uagl ecqQnd Edi tion | d | ng_Har bor , 1989; . .a

Hurrell, J. u%.a:bléd.a, NOCI o"ﬁoéjflcﬁgﬁ??ﬁ%gﬁa gﬁ??’ﬁ%’btrsesyg T c?hn%c&dgcg and
Appl i cati ons,p3R@epPtade, enneded BogaSEat 0h, NGL2 W9BEh ¥epmerdnt lEixewdrdent to
one of ordin LA ¢ t ; 1PQl ycl:onal | bodi c erated
from i nocul afhlﬁa/nrg(?l:jté vﬁaﬁﬁ%toégofﬂiﬁlar%#&%}ggdé lgﬁi r?eﬁqsﬁtséucﬁé_lg%) h%?réi;{e, (;%gws,
goats, sheep, reH¢Hs ¢Rdfehs; fabe¥amplf.c&rom amino acid residue 159

15 to 164 (SEQ ID NO:7); amino acid residue 158 to 163 (SEQ
ID NO:8); amino acid residue 518 to 523 (SEQ ID NO:9):
amino acid residue 658 to 663 (SEQ ID NO:10); and amino
acid residue 190 to 195 (SEQ ID NO:11). Antibodies
gencrated from this immune response can be isolated and

20 purified as described herein. Methods for preparing and
isolating polyclonal and monoclonal antibodies are well
known in the art. See, for example, Current Protocols in
Immunology, Cooligan, et al. (eds.), National Institutes
of Health, John Wiley and Sons, Inc., 1995; Sambrook et

25 al., Molecular Cloning: A Laboratory Manual, Second
Edition, Cold Spring Harbor, NY, 1989; and Hurrell, J. G.
R., Ed., Monoclonal Hybridoma Antibodies: Techniques and

- Applications, CRC Press, Inc., Boca Raton, FL, 1982.

As would be evident to one of ordinary skill in

30 the art, polyclonal antibodies c¢an be generated from
inoculating a variety of warm-blooded animals such as
horses, cows, goats, sheep, dogs, chickens, rabbits, mice,
and rats with a zdintl polypeptide or a fragment thereof.

The immunogenicity of a zdintl polypeptide may be

35 increased through the use of an adjuvant, such as alum



and rats with a zdintl polypeptide or a fragnment thereof. The

I mmunogeni city of a zdintl polypeptide nay be 35 increased through the use -
of an adjuvant, such as alum WO 00/ 02912

PCT/ US99/ 156%W®Q 09/829%| unmi num hydr oxi de) or Freund' s conpl et BCHYSPAIShp| et e
adj uvant . Pol ypeptides wuseful for 4Jgmunization also include fusion
pol ypeptides, such as fusions of zdintl or a portion thereof wth an

i munogl obul i E'aﬂﬁﬁ:)ﬁ?z‘i‘rptﬁ?@r&{lcé EhFE?ElJB88§ Richgh BOe P} €l feomp1Eie
pol ypepti de i nmunogen nmay uII | ength nol ecule or a portlon thereof

| f the pol ypeﬁnwrﬁortuoﬁ04§peﬁ’ab4% mq@éﬁul SEOR pMPRBhHZFELTHe 2150
advant ageousl| yn¢nideekudiohni @b&?pé@tﬂdé@ﬁrm efdll s i iy ABEh a3

keyhol e linpet h ' KL ) [ 10 l.b BSA t et
Koxoidy for i firoavh ofneRETT e ni PP AL B BB LB s

pol ycl onal & whith | baltess bindifrfg pioteiur.i f i Blte ppbyeptaivd Amburzeackines,

monocl onal &%@f&? 19 ?Qﬁ&%g”m&é‘gt\ H 39”%%&%103“%5&30{ (ab'pd err]

and Fab proteo I'c fragnments ngi neer e
anti bodi es othe fpelgpeptddesnentien cis rfﬁranj:eantltibem esuchvpcﬁmag:remay

single chain gt 'ahqgh€§ @&gslkhejgillféd % V‘ﬂr{ke%ﬁ éﬁ”t a€hh Er A1 18- DI ndi ng

pepti des and pol ypeptid are al so 1 ncluded uman ant i bodi es nay be

humani zed by @?%ﬂqmg(w 3% kﬁ!ﬁ\%ﬁfﬁ m%tkﬁmﬂﬁmlﬂr atfEBrk ka¥dConst ant

Eeglt ons, | ?0 by?f\ﬂﬁ@]m&lt@f‘:' mgSA?ﬁ)@Hﬁt%%uQFBEQQI@PfM |J_@fﬁ|uﬁld|9€@bﬁ‘5 .
optional Iy "cloaking" _t hem a human-1ike supfac repl acenent o
exposed residues, wher &8n 43§ gl MERRIR . & srl'f "\"/%ﬁ%er@at eb%elsbod’gf) udes

some instancgalycﬁunwanlzexhﬁ&bodaasubodm&flﬁmnypmfﬂfnauan hpeye roesildues
Wi the NUIRCLNAHIAE! enbegot T ATRIBLIGHIAND NS R0, EDRRGS BN ORE

bi ndi ng char att 6F1s hufrani z1 I'ng Sant di es I ol'0g
hal f-1ife mayfbeonendseasadh asd Riad' betendl§Bbf9r°a€vbYE¥C|f#n9m?nt§actions

upon adnlgkstég%éégk HthugRgfnégke Si%% ge antibodies or fragments,

such as chimeric antibodies, Fv fragments, single chain
antibodies and the 1like, as well as synthetic antigen-
binding peptides and polypeptides, are also included.
Non-human antibodies may be humanized by grafting non-
20 human CDRs onto human framework and constant regions, or
by incorporating the entire non-human variable domains
(optionally “cloaking” them wifh a human-like surface by
replacement of exposed residues, wherein the result is a
“veneered” antibody). In some instances, humanized
25 antibodies may retain non-human residues within the human
variable region framework domains to enhance proper
binding characteristics. Through humanizing antibodies,
biological half-life may be increased, and the potential
for adverse immune reactions upon administration to humans

30 1is reduced.
Alternative techniques for generating or
selecting antibodies wuseful herein include in vitro
exposure of lymphocytes to zdintl protein or peptide, and

selection of antibody display 1libraries in phage or



Al ternative t echni ques for generating or selecting antibodies
useful herein include in vitro exposure of |ynphocytes to zdintl
protein or peptide, and se|egction of antibody d|§play | i braries in phage or

WD 00/ 02912 wo 00/02912 "~ PCT/ USPCTUSB3863F 1
simlar vectors (for instance, through e of immbilized or |abeled
zdintl protein or peptide). Genes encodi ng pol ypept i des havi ng potenti al
zdintl polyp e bindin i ns_can_be og jain ee m
peptide 5 I|b$ d’escﬁl %ﬁeg Sh 6#5%8“‘(“&61 r‘a“@’ % oﬁlln%&%‘rk?% such
as E. coli. Mcﬂ.ebelele sddothcgzrotedodi oy phptpt&é))/peptﬁeiw camcodingbt ai ned

in a nunmber h q;chg]s 0 ge Efﬂ d PEOM

pol ynucl eotldé: %@y tel?lgg }?a?_rhgng and{%%ge%%ﬁ Qngée raflges cagn be 10
used to screedemdimspemandedenhrbhaipedr doy vﬁqqﬁ%lklﬁomaﬂdp’@etpﬁmﬁw can be
a protein gr pplyneRld deiis$iaheds 8nl i gaage %hagé eC&P&;S’Iay) ¢k on

bi ol ogi cal or synt heti c macronol ecul ganic or I nor anlc

subst ances. TeRFRGRes FUG @Sedt i ritPLind s‘l:‘i'c'e]é*ﬁ’ltl‘r&es ﬁ@ﬁ“ﬁ&ﬁﬁ%rﬁa’b%‘b‘?’r

di splay |i brathespsiypdptadesi ﬂatheabbtairLs'tﬂrﬁ.Qf ®£huber UB RayentsiNd
5,223, 409; Ladner het aé %gfﬂ e%g 946 78; (ll{adner let a# U
NO. 5, 403, 4842 &ndPEQYAR, Z4D qfé‘cesr’ns 53‘3‘? IR o BPLYRECH &G
peptide di spl aynthdwiar.i esTresk Iqratmidnorpmlielenidligpiayhlibbaaiesascaﬁo be1r e

avai | abl € Cogggcﬁct: ! ls%Beekorforo%seEﬁ:qcﬁgs th] g tr%%tl]. (VPQ:IhO AA‘I own

I nvitrogen Inc I abs, Tic. everly
MA) and Phar nharget KBhBtlvt eahnbeogy pratein (cm mkmﬁ@)tldemnsuch aﬁan@lom

peptide displayghhdrarées cagediscreened lbi'cll Qotipg1zdi BS:' 2§yn§ﬁQE'§é‘C€5
di scl osed herelnto i dentify protei'ns whi ch gtoz di nt hese

"bi ndi ng pr ot BRREOMMRCH S nt ePRct AHIPRLIE rﬂ‘i péP?ﬁ‘éﬁ‘t“r%ies Sé‘HﬁtBEC%@ed for

taggi ng cell stetwhideed atd N0ty BilnRg e Yarlendag Bucafl kaAtbx puptiseation;

they can g ditectly OfptAdleetly SN YR &L 39 YSSuner et al., uvs
Patent NO. 5,223,409; Ladner et al., US Patent NO.
4,946,778; Ladner et al., US Patent NO. 5,403,484 and
Ladner et al., US Patent NO. 5,571,698) and random peptide

display libraries and kits for screening such libraries

Pat ent

20 are available commercially, for instance from Clontech
(Palo Alto, CA), Invitrogen Inc. (San Diego, CA), New
England Biolabs, Inc. (Beverly, MA) and Pharmacia LKB
Biotechnology 1Inc. (Piscataway, NJ). Random peptide
display 1libraries can be screened using the =zdintl

25 sequences disclosed herein to identify proteins which bind
to zdintl. These “binding proteins” which interact with
zdintl polypeptides can be used for tagging cells; for
isolating homolog polypeptides by affinity purification;
they can be directly or indirectly conjugated to drugs,

30 toxins, radionuclides and the 1like. These binding
proteins can also be used in analytical methods such as
for screening expression 1libraries and neutralizing
-activity. The binding proteins can also be used for
diagnostic assays for determining circulating levels of

35 polypeptides; for detecting or gquantitating soluble



30 toxins, radionuclides and the Iike. These bindi ng proteins
can al so be used in analytical nmethods such as for screening expression
libraries and neutralizing activity. The bi ndi ng proteins can al so be
used for di agoowé2eorz assays for determ ning circul ating | eveadTsuse$1s8ss

pol ypepti des; for detecting or qua95| tating soluble WO 00/ 02912
PCT/ US99/ 15638 72 pol ypeptides as marker “of underlylng pat hol ogy or

di sease. These di n zdi nt

Yant agoni st s POLYPEREEHTS aa Makker'Be ubReivEnS oarlopyy R APERERLC i on
I n vitro andThesevi Vieindinghesprotains zdicdn 5Sabsadi ngectpr oei nszdbntd be
e enor i S VARBLEbAGsc 0T €XATRfac 481 £Y 209/ 683ML 0N 2B OPLOSh S

neur ogenesi s enesi s ormation, and célT-céll Tnteractions in
general . Ant itbedsduchien detnermtms:d andbelrspecvm cal Thed® abithadedini¥: 1)
they exhi byt banhbasshpi&éﬁ\se' wgal? rwa NQRAFLYI EYr 3N %rlt%}l t heyofo not
significantly crosS-react ' pol ypepti de ecu 8 First,
anti bodi es h@?‘émﬁlgpe(ﬁlfa}‘@&le[ty Bg‘iﬁegaftlt%y BPABte®i® 2z dENEPIPBEShRNt i de,
peptide or epiybgBRe¥is) tunindiorthadibhi b¥d 18e1 k110fint@kaEE oML €1K] OF
greater, preferabl¥ 10[err] Merr] or greater, nore preferably 10[err]
Merr] or gr@&? and nost preferably 10[err] Merr] or greater. The
binding affinity of am:&nitbdméﬁ care be:lermﬁtuhyéddeter meedphyidneadly

ordi nary ' ary [.exa nal ysts har d,
G, 20 Sd( lblwdﬁcgd?fSc ) % ey6§6mél?§t fg)‘ econ g\,gi g#\t P%r?‘g% are
det er mi ned actdvipeci andsdy y2hi they fde hmyt d@lgmtfmaglmlﬁ/i cansbyreaoss- r eact

with rel ated pehypepiddes. p éﬁﬁa@&&ofes ﬂelQQﬁléé gni ftP_f‘s”E' Ya%Qﬁéa{@é‘Ct
with related polypeptide ecul es, exanpl e %/% det ect
r

zdint! but PeseinknsRAcititaltled %Wpeﬂtfl dé%’eéfmﬁgnﬁ sFandardzm n bl ot
anal ysi s (Augpdh@pep€ide Al peptidid do}. epitbamitieh Hf pikaony atrelsieg

15 (Ka) of 10° M1 or greater, preferably 10’ M1 or greater,
more preferably 108 M—1 or greater, and most preferably
'109 M.1 or greater. The binding affinity of an antibody

can be readily determined by one of ordinary skill in the
art, for example, by Scatchard analysis (Scatchard, G.,
20 Ann. NY Acad. Sci. 51: 660-672, 1949).

Second; antibodies .are determined to

specifically bind if they do not significantly cross-—react
with related polypeptides. Antibodies do not significantly
cross—-react with related polypeptide molecules, for
25 example, 1if they detect zdintl but not known related
polypeptides using a standard Western blot analysis
(Ausubel et al., ibid.). Examples of known related
polypeptides are orthologs, proteins from the same species
that are members of a protein family, zdintl polypeptides,
30 and non-human zdintl. Moreover, antibodies may be
“screened against” known related polypeptides to isolate a
population that specifically binds to the inventive

polypeptides. For example, antibodies raised to zdintl



pol ypepti des are orthol ogs, proteins fromthe sanme species that are nmenbers

of a protein famly, zdintl pol ypept i des, 30 and non-human zdintl.

Moreover, antibodies nmay,. be "screened against.known rel ated

pol ypept i desWOS0N242 at e a popul ation that specificall y bi n&ETU§Y 1§38

I nventive pol ypeptides. For exanple, -agntibodies raised to zdintl WO

00/ 02912 PCT/ US99/ 15638 73 are

adsorbed to rag.l :ﬁéoqphxp%et I %t@ghﬁﬁﬁgp%rgtiwlém{@ré@tfd X; ngiptdrhedi es
intl w

specific to z flowt rough trix under_ the proper buffer
condi tions. matgiXi ANtEOAdAgSalIRAE TS0l | BRLREL pyEYel ddewW ditFrastoc onal

S antibodi esthe MABr&k OSHRICt tME prdger bﬁfﬁéﬁ' Yeondift@baked pauareptides
(Anti bodies: A Laboratorly Manual , Harl ow Col d Spri.ng

ds.
Har bor Labor sieFPRgs ALlopegglseAtigh otP6’ é’lc °P%§ oPRRFL i gan,
et al. (eds.)antNaiddaesl | nséntdicasrehcgabt h, gohn \dlbeglgnd Sesrgtddc., 10

1995) . Screenl and | soligt ! ogo%f_e speg_l illc antl bodﬁ es |!s Vﬁalrlolévnovm in the
art. See, FUA ,

Get zoff et Idne (d!@b/ ), | GoldmSpoing Bé&Zbor JLaQ&ratoryQEaness I\/blrﬂﬂﬂ,onal

Ant i bodi é;!gg%b%l P ﬁ k.ﬂ% %g d 15
PPEEISSOL![ SS eﬁ:ot%%gls § CtI Gnol In ooli]gﬁw g%l &ecﬁcg em C

vari ety of a%#y@ﬂ@ﬁomsttéttlh%eoﬁkﬂﬁﬁéﬁhq nJelR I&HeY:a?PCE)eSQR$rI i RGH 4 0

detect anipbodegs Whigdyrall ianal |J)éol|a'tﬂgn oteospééiﬁié aRf BEANS 19T
peptides. 20 Exerrpl ary assays are described in detail in Antibodies: A

Labor at ory MRt XN G e 2t (RRe) Fundamenbal nImmpunelogy pRAdk or y
Press, 1988. Redxasenkatreﬂe o)l €3908; sucktetadgay Set NGlUGe: AdeONCil I ent

I mmunoel ect rop hor es di 0| oassay,.Jadi of nmupo-precipitati on

enzyne-| i nked ir be assaaga(eELl SM&MM% n bl ot

assay, i nhi bi Prmmquetson@ﬁdil tHractdeeay, Gcmuhgsand\mch g=iay., Acddemic

addi ti on, 15an£rebsosdlfi§d.,ca{bgé)e Besrg:jr Eir}:edet ao.'{. ’ "Ann.' Rev. Immunol. 2:
67-101, 1984. - |

A variety of assays known to those skilled in

the art can be utilized to detect antibodies ‘which
. specifically bind to zdintl proteins or peptides.

20 Exemplary assays are described in detail in Antibodies: A

Labor_atéry Manual, Harlow and Lane (Eds.), ©Coéld ‘Spring -

Harbor Laboratory Press, 1988. Representative examples of
such . assays- include: concurrent immunoelectrophoresis,
‘radioimmunoassay, radioimmuno-precipitation, enzyme-linked

25 immunosorbent assay (ELISA), dot blot or Western blot
assay, Ainhibition or competition assay, and sandwich
assay. In addition, antibodies can be screened for
binding to wild-type versus mutant zdintl protein or
polypeptide.

30 Antibodies to zdintl may be used for tagging
cells that express zdintl; for isolating zdintl by
affinity purification; for diagnostic assays for
determining ‘circulating levels of zdintl polypeptides; for

detecting or gquantitating soluble =zdintl as marker of



binding to wild-type versus nutant zdintl protein or polypeptide. 30
Antibodies to zdintl may be used for tagging cells that express
zdintl; for isolating zdintl by affinity purification; for

di agnostic weaseeyr for determning circulating | evel s OfCT/GE9914638

pol ypepti des; for detecting or quantltaghng sol ubl e zdintl as marker of
WO 00/ 02912 PCT/ US99/ 15638 74
under|ying pat e anal thaI.netho_ on|n EACS; for
screeni ng expr SS|§?hq|5?a§|g§§yfor g nar %flnglght?géik 9? odi es;
and as neut rampzonglganfhﬁadl é@rorsaseeantzmgoemsteasstl@nblbm@:me@t,l forvitro

and 5 in  VidferatingoUhd & &1i AHEE! 4 ttﬂ%dlé’gl nh&geké nlel }:Hﬂfzmg

radi onucl i de enz substrat &s, cofactors tors, uor escent
mar ker's, cheﬁFFH‘H?%Je%%e‘?ﬁ %rmmﬁfé@ﬁet‘lpc bé&?#l gféntl ai| ViREe ande:

indirect stags Qfivol abel suikBBIEeatiyiectisecfsbi ghi n1aybin Phepidier
conpl ement/anti- 10 ~conplenment pairs as internediates. Ant i bodi es herein

may al so be GRALERTGLiSes nEWRIREPy . éﬁhfﬁﬁ%ﬁ%ﬁit??ﬁﬁQH$§s't6?Fﬁ§1t°rsf

radi onucl i deg1abgdesdent | karkapd, tfamqumgabeﬁt Usesk Medfs, | NmigNétic
di agnostic or tgerﬂgeut i C ap'pll i C ons., Mqreoyer, anti bodi eE io zdi nt!l or
BRELEC P

fragments th 3 845 se k‘?n WEESES B39t t WendPBPEE W nt1  or
fragnents- théeebﬁrentmssagﬁ bifotineasipien, orésthen B!omtpaemenbfmtl-assays

~known i n,f hec%%le aé ”l"rFéléf %b%lﬁkig P 8.‘{1':;988?98 %Péirp%i%ag”em S

or pepti r|S| I't ope- béarl zacr
pol ypept i de ééser i bed fhﬂelr@triy °$uchnf-iﬁ-agmalfls Cmugpéptil deés dwygsconprise

an - "inMmunogeBkénsP t2REonudtiddt ishd Pt 10ke 2 RRA €hBsE h%n?hb&téss an
anti body response when the entire protein is used as an i muno

| mrunogeni ¢ BBRBoFeF b i HY pHaTEStdgn We Y KePpentici @PLFA 1%‘?%mdar d
met hods (seemob@bvexagHtbod@¥ESERoCEddhtl &¥F Ofradidint sAEAdreSEi ma S

81:3998 %9835ed in wvitro to detect  denatured ‘zdintl or fragments

' thereof in assays, for example, Western Blots or other
* assays known in the art. | '

- The present’ invention also pirovides polypeptide

fragments or ~peptides comprising an epitope-bearing

20 portion of a zacrp2 polypeptide described herein. Such

- fragments or peptides may comprise an “immunogenic

epitope,” which is a part of a protein that elicits an

antibody response when the entire protein is used as an

immunogen. Immunogenic epitope-bearing peptides can be

25 identified using standard methods (see, for example,-

Geysen et al., Proc. Nat. Acad. Sci. USA 81:3998, 1983).
In contrast, polypeptide fragments or peptides

may comprise an “antigenic epitope,” which is a region of
a protein molecule to which an antibody can specifically
30 bind. Certain epitopes consist of a linear or contiguous
stretch of amino acids, and the antigenicity of such an
epitope is not disrupted by denaturing agents. It 1is
.known in the art. that relatively short s_yn-thetic peptides

that can mimic epitopes of a protein can be used to



In contrast, polypeptide fragnents or peptides may conprise an "antigenic
epitope,” which is a region of a protein nmpolecule to which an antibody can
specifically 30 bind. Certain epi topes consi st .of a linear or contiguous
stretch of aweAU8Li ds, and’the antigenicity of Stich an epPETHPYMNESHot

di srupted by denaturing agents. It isq known in the art that relatively
short synt hetic peptides that can mmc epitopes of a protein can be used
to WO 00/ Qg é‘l-%%%/ 5638 75
stinul ate the pr oéuc? t6}r11e r%%%cftpmél e°§E é‘é‘é‘ﬁﬁg?l?ﬁea ?%)Itsel nﬁg f b

exanpl e, Sut clsieefre for alexampdeencRutxilg: G0, e 988y ./

antigenic epidgane- be@fdc'&&d:.ﬁ@l?&' destakeneel Yéﬁmdﬁlﬂ%e‘aﬁ:lhﬁe Qiéts
i nvention are useful to 5 raiSe antibodies that bind with the p Iypeptldes

descri bed herdid Pahnepdides of g oBEeHRRl | hpventionareqaseful” 4eq

pol ypepti des AHigleeaall pob0as atitatitbiAMithOwhet @oll9Pepbides add stanibrid | east
ten to fifteen amino acids, or about 15 to 10 about 30 anino acids of SEQ
ID NO 2. SuctF*&ditope- bear i ng peptides and pol ypepti des can be produced .by

fragmenting a zacrp2 pbhypegiicle, oeplbyomdrdeardngpept ipdptiyeshesi sandas

descri bed h?&::é:{]/ipgpgyﬁégo ?éfex?%ﬂlron%%t%% o¢ iSLgEtEQuPy d&@&? AR ay of

random pept i | rres (see Ste hen Curr.
Qpi n. | Mmuncicidss: 2631eash3tennep (iritesn @tnlalo achdsr . OOpﬁlkPPu’fBllcﬁt dehnol .

7:616, 1998§) -apoutStzandakfo HEi@Qdéf é%? 10 dRNbLT Yishgn eBitepesSbe ity
produci ng anti bodi es from snal C&ﬁ es that conprise an epitope are

descri bed, f @eRESSI éndb9°MSP%Ptl' e P20 ProgpsrAgPY FRAMSMHORY i

Mol ecul ar  Bi oiazg;pz \@lypk@tlwansw (wi ¢hering@as ddirille (Jﬁtﬁﬂﬂmoa d¥ ess,
I nc. 1992), %I ce b Pr duct.i on ﬁg aracter.ization of b%nt etic t| de-
Derived Anti BB % NSUSA8el o cfreﬁrjﬁelrboaﬁpé§°pﬁfo§&&| tr‘?ge g, and

Cinical Applphlags omlsalayeroandramﬂigmrarpaﬂ:ld(eedil)orapages 6884 (ﬂ‘anbrl dge:
Un'Vers'tysFW§§§%¢ﬁ%95)La§g“jand Stephen, Curr. Opin. Immunol. 5:268,

1993, and Cortese et al., Curr. Opin. Biotechnol. 7:616,

1996) . Standard methods for identifying epitopes and
producing antibodies from small peptides that comprise an-
epitope are- described, for example, by Mole, ™“Epitope
20 Mapping,” in Methods in Molecular Biology, Vol. 10, Manson -
' {ed.), pages 105-16 {(The Humana Press, Inc. 1992), Price,
“Production and Characterization of Synthetic Peptide-

Derived Antibodies,” in Monoclonal Antibodies: Production,

Engineering, and Clinical Application, Ritter and Ladyman
25 (eds.), pages 60-84 (Cambridge University Press 1995), and

Coligan et al. {(eds.), Current Protocols in Immunology,
pages 9.3.1 - 9.3.5 and pages 9.4.1 - 9.4.11 (John Wiley &
Sons 1997). Polypeptides, or fragments thereof, of the

present invention. comprising sequences of amino acids
30 from, for example, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:8,
SEQ ID NO:10, or SEQ ID NO:1l are epitope bearing.



Coligan et al. (eds.), Current Protocols in Immunol ogy, pages 9.3.1 - 9.3.5
and pages 9.4.1 - 9.4.11 (John Wley & Sons 1997). Pol ypepti des, or :
fragnents thereof, of the present invention conprising sequences of am no
aci ds 30 frompoiesizexanple, SEQ ID NO 7, SEQ I D NO 8, SEQ RAyNEI¥/ES638SEQ | D
NG 10, or SEQ ID NGO 11 are epitope beari.pég. WO 00/ 02912

PCT/ US99/ 15638 76 BI QACTI VE CONJUGATES: Anti bodi es or pol ypeptides herein

can also be directly e .ugated. to .drugs, -.toxins,
| s be directly  goabhfyk el phcazay;ugat ed d |

radi onucl i'des and 't he 2, " and ese conjugates used for 5 in vivo
di agnostic or therapédotibodippl cgatPoipeptidegr herstiancean palypee des or

anti bodi es of yf hccdinesedlt | iMBRleeNyCaroR§uyses t Opb degiidy, Ored4Hicay,
ti ssues or organs that express a cofrespondi ng ant1 -conplenmentary nol ecul e
(integrin ofF2dioppGlgdss andedpecditeryand £hesqocophagahnse)used figgy e

specifical by, inzdbsild dRabypeeid dey @he2Bpéueil NtdppARbhbPEhES, OfFor
bi oactive fragnents or portions, thereof, can be coupled tqQ detectable or

cyt ot oxi ¢ nol FRIFAEend RPHYPERFEEeE 0 AT naARBIPIE ATy el Ihe { | RESRSD oy
organs that exp¥essdnhecamt beCcongddenest ddentilfgcwWre. t3éat tissues ouitable

det ect abl e nol ecul es be directly or_indirectly attached 1o the

pol ypepti de of Lt b(‘):g?# aﬁﬁgfen% ude F%F%ﬁ%%’r‘fl e%/ a@n%yﬁ%’%?ies% nrs{tarré(t es,

cof actors, i niwldqwles, f(integsitent omr keashigemeni | wrspestievel yvar k diog,
magnetic jparijiglfserand fihee 1ddBs £5caPilt 2R & ntQYt BLe¥hEodP! ggul es
may be dir ecﬂ{yg'_lor i‘_ar%di rect .éeag té;e(;%ﬁeéctap #he. p%lnypep?i ggb%? an‘{gl)bo y, and
i ncl ude bact edd®i-zHingilagptibrdies, 9F diogatdwendxagment HRhareetiangxi n, '

Pseudononas exgddf),. dadnCi he @upledando t BRtebtkifle &S dtoxd%
t herapeuti c radjonuclides, d%'ﬁh as i odine-131, _rhenjum 188 2 ttrium 90
ds

or
(ei ther di recPPyPESIC e KE*BOI YBept FEB™BF AATIRDATS LY iTdASHES |y
attached t hr oolghorgzaiss thhtaerpedsd it amiietympledaitanynabasce)e.

Polypeptiggs _ or. Suitable detectable molecules may be directly or
Hihdirectly attached to the polypeptide or antibody, and
include' radionuﬁlides, enzymes, substrates, cofactors,

. inhibitors, fluorescent markers;, chemiluminescent markKers,

.. magnetic particles and the 1like. = Suitable cytotoxic
20 molecules may be directly ‘or indirectly attached to the
' polypeptide or -antibody, and include bacterial "or ‘plant
toxins (for instance, diphtheria toxin,  Pseudomonas
exotoxin, = ricin, abrin and the 1like), as- well as
therapeutic radionuclides, such as iodine-131, rhenium-188

25. or yttrium-90 (either directly attached to the polypeptide
or antibody, or indirectly attached through means of a
chelating moiety, for instance). . Polypeptides or
antibodies may also be conjugated to cytotoxic drugs, such

as adriamycin. For indirect attachment of a detectable or

30 cytotoxic molecule, the detectable or cytotoxic molecule
can be conjugated with a member of a complementary/
anticoﬁplementafy pair, where the other member is bound to

the polypeptidé or antibody portion. For these purposes,



anti bodi es may al so be conjugated to cytotoxic drugs, such as adrianycin.
For indirect attachment of a detectable or 30 cytotoxic nolecule, the
detectabl e or cytotoxic nolecule can he conjugated wth a nmenber of
a conpl enenwearngb29nt i conpléfrent ary pai't, where tifie’ ot her REWUEI/ESS8hound
to the polypeptide or antibody portion. 7 FOr t hese pur poses, WO

00/ 02912 - ' PCT/ US99/ 15638 77

bi oti n/ streptavidin IS an . _ exenpl ar conpl enent ar :

anti conpl enenPaPyPAF TR VA dPher lérrbo&%rren?’,‘ggp% Ypept iécg‘éeﬂqloeﬂeﬁltfaﬁgl/on
proteins or amhtbhodyplementanysipedrproteins can be used for 5 targeted cell
or tissue inhibition ors.ab ' ( | c i del- ] r
cells or tissues). IA té%%l?%/e%%m?ﬁrﬁ{e} po?%peé_rgcil ee E§§E%|f?%g%§
functional dompisingjor, anibodtitexinofuasani Proreins GdhPeiv&engodomai n,
plus a t& gekirgdtedONBéM . ot HiksuRN iRhObEENoAO of NCARKHNIGNONI(¥okhe
targeting domain nay be suitable for directing a detectable nolecule, a
cyt ot oxi ¢ nol SOFTEER a cbRpl efERBEry FEPEEEI e t"&liscel 1°For tfilsssslﬁl@ssype of
i nt Iergst. |Al1|teirﬁ5tﬁﬁ61?§, |meFEe pﬁEypqﬁmaden hﬁlllytlxlﬁigﬂie)nfmrcoil@nlal' : I1 :

i ncl udes a conpl enent ar,y _nol ecul e, the.anti: 15 conpl enentary.: e can
be conj ugat edrq%’@aénaeﬁédteabl eanora%%ftvo%o I'c %I'faé'é’ulé;%o 8uc lg%n)é 'H}n%i‘f{g
domai n- conpl erdemiadany nplesul 8 f tsroetpnot edemaiius raprissimn a pyaveiinc
targeting yehi, I I SSUes AN i y : erd

ant - compl Cmdtiartha, SBiy RS CaaRiing ondlF] A Vb HuiraBffeiet

In another ohixedtinata detieekablsy madiesalef uai eHtPERXEF MRokpcule or a

ant i body- cyt okifi@1kHehearPr ch&l dtni1GAN toe Wsedei®r gRhapLifnge | neygavodei I 1 ng
of target tissues (for exanple, brain, heart, spinal cord anii skel et al
nuscl e nal i gnaMGeESPt it tife 28PRERCYDI YIREFEI dEhSr AAMALN GPRLY S body
targets hyper grjtefier aincbudéfi na hemiglentpitagy chbllecole sketisd alamuiscl e
gglsl:fl b(ecsief%l S?%oﬁn%l%'m'e%ta'f‘? r Qlloiiécgie alcah %leoocdon%%'ggéég- %Z)’ a 1§§tgdtabl-ghey

or cytotoxic molecule. Such domain-complementary molecule
fusion proteins thus represent a generic targeting vehicle
for cell/tissue-specific delivery of .generic anti-
complémentary-detectable/ cytotoxic molecule conjugates.

20 . In another embodiment, zdintl-cytokine fusion
proteins or antibody-cytokine fusion proteins can be used
for enhancing in wvivo killing of target tissues (for
example, brain, heart, spinal cord and skeletal muscle
malignancies), if the _zdintl polypeptide or anti-zdintl

25 antibody targets hyperproliferative brain, heart, spinal
cord, or skeletal muscle cells. (See, generally, Hornick
et al., Blood 89:4437-47, 1997). They described fusion
proteins that enable targeting of a cytokine to a desired
site of action, thereby providing an elevated local

30 concentration of cytokine. Suitable =zdintl polypeptides
or anti-zdintl antibodies target an undesirable cell or
tissue (i.e., a tumor or a leukemia), and the fused
cytokine mediated improved target cell 1lysis by effector

cells. Suitable cytokines for this purpose include



‘st ent  t APBRB?R s

“bi oacti vé po

proteins that enable targeting of a cytokine to a desired site of action,
t hereby providing an el evated |local 30 concentration of cytokine.

Sui tabl e zdintl pol ypeptides or anti-zdintl antibodies target an

undesi r abl ewoabk20z tissue (i.e., a tunor or a |eukenia), Partisewhss3s used
cyt oki ne nedi ated i nproved target cell J]é/5| s by effector cells. Suitable
cytokines for this purpose I ncl ude WO 00/ 02912

PCT/ US99/ 15638, 78. i terI eu r anul ocy t e--macr opha col ony-
stimul ating FAEEEISY f&P%I nstgalfﬁf‘é‘l%lcﬁte_@? ToRRASFer %‘%gorbh' nent

If the zdi stimpbéglxreptﬁad:&omr (eMtCSP)di nfdr ansi:bndg targets vascul ar cells
D oniersues. such polyPepld deafioll | Dflodiedie COY UdAed LR

radi onuclide, and particul 1-h beta-em ttl Ag radi onucl i de,

reduce restppbybeptide S!}trPnttlhéFiap‘éllt F%tm#mé«ﬁifgﬁﬁegaﬁé%aﬁa?@]e]rs t 0

cliniciang. V\’BQ gt st E‘Juéhh%olgggbeﬁéélaﬁ atdicY may be EBhjuddeddnce,
iridium192 10 1npre nate ons | aced into _stented vessel s of

‘patients untWithha nucd 05| éPFioHaHB%‘équ%rledéﬂllt\?eFe&%ﬁoﬁﬂ’d Y eased

tissue grow Rabfohl€l MRSSekoande@icnt efedtéobak . di anRicdy thaﬁapéuetmnt r ol
group, mhlch recelvedpglace arlsatlon and

o_ri Fur vasgl
BT e egfgé)aﬂg@&nttﬂ/ rb%?ldqs "ﬁ? FALT Tt
group.. Sl n khe readibsctare prtﬂdarrap@d wi t Fdrar gaetsitagcef albndaum-rl/%?
conj ugat qpﬂap e, S edvggesreq_lsn dJfe
2o ﬁgﬁ IPéd%g%r gl]?b conéécpatle%tcgo gtgeggt(r:éro*lobed her ei n can
be deli vereéatlenw avehbliskhe P—’ﬁgﬂaé?@erﬁéﬁylmbrdﬁﬂ redeicealiveredr may

be introducedylpea! h¥ci‘éa§$ﬁ3 tadeghSide B @5d | 08ssed and greater USES OF
PCLYNUCLEOTI DE/ POLY DE: Mol ecul es of the present invention can be used

‘to identify AHBipay ﬁ‘tlém?-E%EpttBF’é ¢ | FREFIINIFMRY VEREGH TREPHYRD |

i nteracti onsSplaceb®’ pddpse, [PFutAeRS Bithscularisation and stent
.15 thrombosis were significantly lower in the treatment
group. - Similar results are predicted with targeting of a
biocactive coﬁjugate containing - a .radionuclide, . as
. described herein. )
S The biocactive polypeptide or antibody conjugates
. _20_wdescribéd herein can be delivered intravenously,
| .intraarterially or intraductally, or may be introduced

‘ locally at the intended site of action.

25 | USES OF POLYNUCLEOTIDE/POLYPEPTIDE:

| _ | Molecules of the present invention can be used
to identify and isolate receptors and integrins involved
in cell—éell interactions. For example, proteins and
peptides of the present invention can be immobilized on a

30 column and membrane preparations run over the column
(Immobilized Affinity Ligand Techniques, Hermanson et al.,
eds., Academic Press, San Diego, CA, 1392, pp.195-202) .

Polypeptides and peptides which bind to the =zdintl
polypeptides, peptides, and variants fo the present

35 invention can then be- eluted and characterized using



pepti des of the present invention can be inmmobilized on a 30 colum and
menbrane preparations run over the colum (Immbilized Affinity Ligand
Techni ques, Hermanson et al., eds., Academc Pregs,: San Di ego, CA, 1992,

pp. 195- 202) . woeh9et i des and peptldes Which bind'tb the zBCHUS9/5638

pol ypeptides, peptides, and variants ;40 the present 35 invention

can then be eluted and characterized using WO 00/ 02912

e
Pur|f|catlon"behmaﬁk@&%hﬁ#ﬁd @MEEESAQAE__EEQSEF_SanVE%egégziQQ@Ul¢?1t@7) or

phot oaf fi ni typkal@@ixedpdla_rﬂ%%&oﬁtv SM. abent S¥Mer RE4. Bla%aempréas48§a§14
1993 and Fedan et al Bi ochem_ Phar macol . 33: 1167- 0 1984%ﬁand specific

cel | - surfaceDﬁF%?el%% Can’ B3 ey fRRRECATE ndg Ve daPaieds ( %n%?%séﬁt
invention wilhibg Asef Wev.n BicRhen. a8d: 28808l | NP o ta@dd F@daACBENAL. pvent,

10d/and/o[.LnELbig|ng E at el et aqgivgﬁgjcﬁb +§§%9 é%ﬁe %Eg$g%$nuc#flg aci d
and/ or anti bo - ‘ca o] :
di sorders asseutﬂheelpmdﬁeummfaantbelhdeﬁmfﬁredcw heart tissue, and/or

pl atel et aggregati on. Jne hd T GG WE ontﬁé‘e P&Sé:?@t 1}19&?{%&9%5?1‘ Be be

used to nodul ate proteolysis,” apop t 0s1's, neurogenesi
connective usefuk indireppiler end remoHeling, a@hendﬁegeﬁébﬁylccéwpnt

adhesi on, jgel | nhvék%hmﬁggwatt@geer %grgagaio@r pfreé/eﬁmy%%ellaegent 281‘

pat hol ogi cal condltlons I n such diverse fissue as heart, 'brain, spinal
cord and skel 8u§tehs@cdd |anddgrt janhihodies: 1of nthe s @xe8enFmyinVEBtigRenabl e

to such di agRoshe, useﬁreiaid neaéatx?i&:it prc&Veﬁii@fHefBleaﬁﬁbml fs afithhe f
present inventi can be used,to nodul.ate inhibition an rolifera n o
neur ons and %?fﬁg i A0 REALP, BFai MaT&pi fdSS8Erd &R g/gﬁelgFﬁF gggnuscle
ti ssues. Di som@gragahi@m.nayhbema&enabée bé dhagmposisent intveseafioentan or
prevenpioqs

\Mélhsed Q@ %Qdulate proteolysis, apoptosis, neurogenesis,
myogenesis, - connective tissue disorders, arthritis,
chondrogenesis, cell adhesion, cell fusion, and signaling
or to treat or prevent development of pathological .
conditions in such diverse tissue as heart, brain, spinal
20 cord and skeletal muscle. 1In particular, certain diseases
" may be . amenable to such diagnosis, treatment or
prevention. The molecules of the present invention can be
used to modulate inhibition and proliferation of neurons
and myocytes in heart, brain, spinal cord and skeletal
25 muscle tissues. Disorders which may be amenable to
diagnosis, treatment or prevention - with zdintl
polypeptides include, for example, Alzheimers’s Disease,
tumor formation, Multiple Sclerosis, Congestive Heart
Failure, Ischemic Reperfusion or infarct, and degenerative
30 diseases.

The zdintl molecules of the present invention
may be particularly useful in the treatment of intimal
hyperplasia or restenosis due to acute vascular injury.
Acute vascular injuries are those which occur rapidly

35 (i.e. over days to months), in contrast to chronic



pol ypeptides include, for exanple, Al zheiners's Di sease, tunor formation,
Multiple Sclerosis, Congestive Heart Failure, Ischem c Reperfusion or

i nfarct, and degenerative 30 diseases. The zdintl nol ecul es of the present
i nvention nmod@2particularly useful in the treatnment of PRTUSY1S638
hyper pl asi a or restenosis due to acute ggscul ar injury. Acute vascul ar
Injuries are those which occur rapidly (i.e. over days to nonths), in

contrast to chraoni Y 1,029 _ . .
PoT Uago! 10638801 8x  Aargrtes i ur tea: BEPGTOSSHREITS TIETS) G VAT 2R
devel op over oaelri fat Ligetimedcut dAaptec uragculigrurinkugifasenofeanl resnbin

surgi cal proGedy eairg¥ehl apryidsaited SEAPNS M¥EddPr WRIRISR ruBeibgEhNI ques
of angi opl as;%é endart erectony, 5 atherectony, vascul ar %raft enpl acenent

or the Iike rgipl otRRl. technjguep| RF a angdpprlapty: tegectamyge| ayed

response if 2%RQBEEohY, ©@afculdlf AbtacopPleapesbahewt obJahel rBEiP| apéati on.

The dose of zdintl in the treatment for resfenosis will vary 'ih each

patient but WWPLo¥EHer al | YYRRFPIRSIAn PAE raHGR ocfc‘i%oséssuﬁge\gf 8¥%Bove.

Advances i n teapbheat irentesporse otd, Ye MASC Wraftdicspdaeemant ude thegamse of

mechani cal interv ' . 10 et he e e I spl agg_o ' p ue
R nsS?%h‘?Qélér%.agﬁé‘ éoéde oy 28{)?&1 PJ? tfe EESQ%&?%;%

material in order re-es sh adequat e ood Tl ow throu

- coronary art ewisgenosiPewpli evarie W) gfaghilnatilents duks Wil lngengnrehy
cinterventjpng,e isRckHdi ponhaldORRBBILRPLSSia Sedect i on at herectony,

pl acement of vascular stents, |aser_ therapy, or rotoblator, t he
effectiveness of theB@&Vanaami uether ExgpRuent | aft SPropyryyascular

appr oxi mat el y43i s¢@%e 20 ndiesieeNOsd S ukat & hBtRabi daINt hataEv&it idmeat gent .
Restenosis is thought to result,.f r?m a C%F)L‘?X I nteraction_of .bi.ol ogi cal
processes i n@iFdfHg PIRAYE eP* d&IGELEFEN HiGRERPS P8, AT efBase of

chenot acti ¢ andenr t bgeniec-elsiabdish angubheem gkadd ofland rodugher théon
15 coronary arteries. Despite the use of multiple forms of
‘mechanical - interventions, including balloon angioplasty,
‘reduction athetectomy, placement of vascular stents, laser
therapy, or rotoblator, the effectiveness of these
_ _techniques remains limited @ by - an: appfoximately - 40%
20_ﬂfestenosis rate within 6 months after treatment. .

. Restenosis is thought to result. from a complex
_ihteraction of biological processes including platelet
deposition and thrombus formation, release of chemotactic
and mitogenic factors, and the migration and proliferation

25 of vascular smooth muscle cells into the -intima of the
dilated arterial segment. _

The inhibition of platelet accumulation at sites
of mechanical injury can limit the rate of restenosis in
human subjects. Therapeutic use of a monoclonal antibody

30 to platelet GpIIb/ITIa is able to 1limit the 1level of
restenosis in human subjects (Califf et al., N. Engl. J.
Med., 330: 956-961 (1994)). The antibody is able to bind
t6 the GpIIb/IIIa receptor on the surfaces of platelets

‘and thereby inhibit platelet accumulation.  This data

35 suggests that inhibition of platelet accumulation -at the



25 of vascular snmooth nuscle cells into the intima of the dilated arteri al
segnent. The inhibition of platelet accunulation at sites of mechanical
injury can linmt the rate of restenosis in human gubjects. Therapeutic use
of a nonocl OWQIOUENA bhody 307 to platelet Gpllb/fffa is EBEFUSYFPEB ¢t

the level of restenosis in human subjecgg (Califf et al., N Engl. J.

Med., 330: 956-961 (1994)). -The antibody is able to bind to the Gollb/llla

receptor on Be c8UdAGRE RN RLA! Sibhianth hBREEDKocLARED hrebkade ok

accunul ati on Thi s uggests that i1 nhibition of platelet
accunul ati on gpngﬁéc1alVQ9qxghgzgjglmate healing response that occurs.

PCT/ US99/ 15638. 81 site of mechanical injury in human coronary arteries is
beneficial for the ultimte heali ng response that occurs. GENE THERAPY: 5
Pol ynucl eot i des encodi rgF¥%i HiERAS ypept i des are useful within gene therapy

applicatioms where it Iﬁorﬁﬁﬁidl%d)tb.@es:j %ﬁbeaﬁﬂg ﬂdlﬂaﬁmllfiblype@ﬂlﬂﬁb a(:j:_e |
activity. as a nut or absent zdi nt ne, t zdintl
gene can be |r‘f‘ts|9%8lrﬁmeﬂl{:lh}rb t?]eé‘eceaq *5PYt hBPRENTRT O1S %’ﬁ‘f(fe oﬁ‘g s
enbodi ment, aegémedenwodingreageli otrl jnHihiept zdlintls antimﬂtuced Im avivo
in a vi ral a?n&ser ihas §“&Gta}£88t Qs Aﬂ!scetn‘{de ﬂ}hﬁtgg}{é‘t e‘éhQr Afhgqtive

DNA virus, suc npl ex Vi rus
(HSV), papill ml rqa@ bEpsmde&ﬁd \mtgs t(lEBVFlladerﬁO\thPuylamllél In

adeno- assofq atR@d VdddbyinenY) a Gk t BRcodikS: a zd@?xftQCtﬂo gp\ébwa@s,lsmhi ch

entirely or alnost entirely |ackviral genes, are preferre A defective
virus i s not iiAtEeERGedafier lNCr ofictd ofiFAto YeE@y.  BHeh ofvesdigst i ve

viral vectors ialdiewe haragtEhidedd B etk BNANvArsPLCiddit a0 but
| ocalized area, with ,ut co cern that the vector. can infect other cells.

Exanpl es of pdtth cul or stPhcl uBETPBEL ard™REBX| i miveEYSt o, HVerective
her pes si npl expapindsmavitity/) Eestain (Kydd t tvietsal (E.BWbl ecadérgddirus, :

Neur osci . 15 adeno-associated virus (AAV), and the llke Defective
viruses, which entirely or almost entirely lack wviral
genes, are preferred. A defective virus is not infective
after introduction into a cell. . Use of defective viral
vectors allows for administration to cells in a specific,

20 localized area, without concern that the vector can infe¢t
other cells. Examples of particular vectors include, but -
are not limited to, a defective hérpes simplex virus 1
(HSV1) vector (Kaplitt et al., Molec. Cell. Neurosci.
2:320-30, 1991); an attenuated adenovirus vector, such as

25 the vector described by Stratford-Perricaudet et al., J.
Clin. Invest. 90:626-30, 1992; '‘and a defective adeno-
associated virus vector (Samulski et al., J. Virol.
61:3096-101, 1987; Samulski et al., J. Virol. §§:3822—8,
1989) .

30 In another embodiment, a 2zdintl gene can be

introduced in a retroviral vector, e.g., as described in
Anderson et al., U.S. Patent No. 5,399,346; Mann et al.
Cell 33:153, 1983; Temin et al., U.S. Patent No.
4,650,764; Temin et al., U.S. Pafent Neo. 4,980,289;



2: 320-30, 1991); an attenuated adenovirus vector, such as 25 the vector
described by Stratford-Perricaudet et al., J. din. Invest. 90:626- 30,
1992; and a defective adeno- associ ated virus vector (Sanul ski et al., J.
Virol. 61: 3W0@0912 1987; Sanulski et al., J. Virol. 63: 38@2’"%”%‘%9) 30
In another enbodinent, a zdintl gegg can be introduced in a

retroviral vector, e.g., as described in Anderson et al., U S. Patent No.
5, 399, 346; Nﬁgpksvu@g etcesi 3351501:408362 7206, Clogd; ;1bhh daten, No
4,650, 764; - Temn U—S——Parent. No. 980 WD 00/ 02912

PCT/ US99/ 15688582 I\/B?R%Wtz NQ- al .5 1;?4'\%%| é?tffze’cl%%% TRFShtet al .

U.S. Pat enbublb@atloxﬁ N@A, #6395 /07358 er;snﬂshmd Mafaherts, Putsdsc ay on No.
WO 95/ 07358,

i shed Nhr h 16 9 by her et and et al.
Bl ood 82:849gu ghelly B8t Altdr n%?‘% Z(f'\? ?the eCt 8|4r?t’r odétj%ge)d by
l'i pofecti an Abt¥rwotitsdlyg ltheosenesr Symtbet it matucel byl Lppdfectirbe used

to prepare |li,posones _for in VIV ran ? 93 e rker
(Fel gner et é lﬁ?ouSlq%quPQR ! Sc?ggﬁéééiblgﬁf ¢ igggggwﬁgkgyyzt al .
Proc. Natl. Asad. td0 prépiare - USA085m8@210311n:m%¥9 trafafagtdonofof a

cetain  pradbhe PhESatis £IRARRASTERR, BIOSIDEORTEE. ORGRDS Afad 10 35
rTﬂg_“Uf_TTﬁU§___
specific -ceEEs__Eébrééz%ﬂ¥§ 7oné93§FeMackﬁYtﬁﬁuﬁ¥tr ProcypNatharBeadd ar |y,

directingg tsafsf agda 08s:F27131,pa1 88| afrneCelds ofePrRsHcEioANeLo ar ea
of benefit. ~— For tnhsTance, dlrectlng transfection to particular cel

types woul d- Bétﬁaﬁ%?%Lﬁ%993W9§év3ﬁP§§ebﬁ§°|?P%F%ﬁ%ﬁnﬂEgﬁP hiBePEYP Jpas
heterogeneltﬁertsyﬁrlpﬁﬁttlbb& pavEieRfas. | | VEblebhIey taagdthnai nof

Li pi ds may b .chem cal | |l ed..to 20 ..ot her nolecules for (he purpose of
targeting. BP@@T%% p ﬁg céé cﬁ%ﬁsnDﬁEQISPeﬁeﬁro rans%1 eré
pr ot ei ns sucbeaefantlboupee parnm@nlpepybckﬁnnﬁqa@nbestxﬁnﬁﬂﬁstlon to

15 particular cells represents one area of benefit.  For

instance, directing transfection to particular cell types
would be particularly advantageous in a tissue ‘with’
cellular heterogeneity, 'such as the pancreas, liver, -
kidﬁey, and bfain. Lipids' may be chemically coupled to

20_ other moléculés for the purpose of targeting. - Targeted

| peptides (e.g., hormones .or neurotransmitters), proteins
such as  antibodies, or non-peptide molecules can be
lcoupled.to liposomes chemically.

It is possible to remove the target cells from

25 the body:; to introduce the vector as a naked DNA plasmid;

' and then to re-implant the transformed cells into the
body. Naked DNA vectors for gene therapy 'can be
introduced into the desired host cells by methods known in
the art; e.g., transfection, electroporation,

30 microinjection, transduction, cell fusion, DEAE dextran,
calcium phosphate precipitation, use of a gene gun or use
of a DNA vector transporter. See, e.g., Wu et al., J.
Biol. Chem. 267:963-7, 1992; Wu et al., J. _Biol. Chem.
263:14621-4, 1988.




coupled to liposones chemcally. It is possible to renove the target cells
from25 the body; to introduce the vector as a naked DNA plasm d; and then

to re-inplant thetransforned cells 4nto the body. Naked DNA
vectors forwogemsi2therapy “can be i ntroduced i’nf'o the JE@ETASW/I5638t cel | s
by net hods known in the art, €.9g. g3 transfection,

el ectroporation, 30 mcroinjection, transduction, cell fu3| on,

dextran, cal ci um phosphat.e. precip e e un a DNA
veotor transporter. " cauLdY Pug AL afodlPe sh by ikl t%#%%%

1992; Wi et alzdingl Bgehe Chrans@6@tlifgnl- suchog@s tonDigdyipdg]2 cell

PCT/ US99/ 1563%&%@@}5@%&%6 1) hosi@!, gy canp ?@M&%Jﬂa@@h' bitaedi Rtk gene

transcrlptlon such as to inhibit prol i atilon VI VO.
Pol ynucl eot i d@emplepgptaryr e tébrrplaerreﬁ?@'ﬁ?nt t®f a2 sedhmmt-encgdingg -

zdi nt| - encofli REb1§nRELYBHLAELOId 4f. (& DHolyRuBRbYiEe 60d gl asratel il GER i N
SEQ ID NGO 1) are designed t bi nd to zdintl -encodin n%ﬁandg&g} aﬁ@' bi t
translation dff NidA R&RA es”’%ﬁehwam"i‘geﬁge 8 e IR 3¢ed t o
i nhi bit expreasd oanhibztli rﬁﬂanpahypept i 6ie- emehdi MRNQENes Suth cadntisdriser e or
in-a 10 subject The L pventign. al sQ I des reagents whi gh, wi |l
find wuse c]'lygélﬁ%g?g% esap%fz?cgfl &o mrﬁ%’f'\éexa%fe ? C’éfdlz ntg:glene
pr obe corrpri smtgyp@pmdef)éwccmm@\m gnness subseqediice cuiéngef ozn ba used to
det erm ne IRipilele zdintl gene is present on chronmpsone 2933 or if a

nut ati on has occfl'rred Det ect abl e chronpbsonal aberrations at the zdintl
gene | ocus include, butThee prAsenty tagenbiomnalficoi gyovidgenereagaiiip

nunber  chang@sich - WDSEr t4i0R6, udel eid OB agh8stiL Ctigl itak§orBangesrand
rearrangenents. 20 Such aberratlons can bé _detected usi ngdpollynucl eoti des

of the presente"iarﬂPér‘i"t'l Ghepgdtnbt Ay foIRFEReacofRREFIRY Zdint

RNA or a subsequence thereof can be used to determine if
15 the zdintl gene is present on chromosome 2933 or if a
mutation has occurred. Detectable chromosomal aberrations
at the zdintl gene locus include, but are not limited to,
aneuploidy, gene copy nunber changes, insertions,
deletions, restriction site changes and rearrangements.
20 Such aberrations can.be detected using polynucleotides of
' the present ' invention by employing molecular genetic
techniques, such as restriction  fragment length -
polymorphism:- (RFLP) analysis, short tandem repeat (STR)
analysis employing PCR techniques, and other genetic
25 linkage analysis techniques known in the art (Sambrook et
al., ibid.; Ausubel et. al., ibid.; Marian, Chest
108:255-65, 1995).
Transgenic' mice, engineered to express the
zdintl gene, or fragments thereof, and mice that exhibit a
30 complete absence of zdintl gene function, referred to as

"knockout mice” (Snouwaert et -al., Science 257:1083,

1992); can also be generated (Lowell et al., Nature
366:740-42, 1993) by one skilled in the art. These mice



t echni ques, such® as restriction fragnent | engt h pol ynor phi sm
(RFLP) analysis, short tandemrepeat (STR) analysis enploying PCR
techni ques, and other genetic 25 |inkage analysis techniques known in
the art (Samoe@oroet al., ibid.; Ausubel et. al., ibPET/USIYISHi an,
Chest 108: 255-65, 1995). Transgenic mcg, engineered to express the zdintl
gene, or fragnents thereof, and mce that exhibit a 30 conplete absence of

zdintl gene fynpction, r r +kpo | .ce". q_q?g%ﬁ et al.,
Sci ence 2-57:‘%8’8%’,e %gyﬂ)%?géaﬁga%ggagetggngggﬁld Igﬁ'/e ?e(ng? al .=, %;I\]lgts ure

366: 740- 42, xI@Bkhbypoatetkidrantiednthhsebytin amThgs@iyocaystemyD 00/ 02912
PCT/ US99/ 15638 84 can be enpl oyed to study the zdintl gene, gene fragnents,
and the protein encoded thereby in an in vivo system 5

CHROMOSOVAL LOCALI ZATI ON: Radi ation hybrid nmapping is a Ssomatic cell’

genetic 4echnique  ggpNGIERMAL LoehLIgRPEANLUCting  high- resol ution,
conti guous maps of mammal i an, chronpsqnes (Cox et  al., Science

250: 245-50, 1990).  Radiation ohybrid) PHPRIBNM elfje D SPHEAE s Edfuence
al | ows one t yeiRtiign RERHHiGHR S Gendiaerl f OFotiSe cuinklrabt Dapsommakh-

radi ati on hybrid I ng nel s. Radi ati on _hybri mappi ng els

" are conmerci aﬁﬂi?ﬁgggf‘r aﬁf’ggl%?%% m%%?/e?g ’P?fg“a%yn di r%‘r ml?ir%g}ﬁegeﬁgﬁg, such
as the Stanfatd & .RH Sabeicaan@50h@43550 Cerl®U)dge Pdrtiddd orpPaffull
(Research i I ne. Sy . These, pa e |l e
rapid, P]CQQ %{S&g‘t& egﬁﬁor?gso%crm elr%%tal %Iéz%%?eﬂocr?s%inl “or d%?ef nt_QoP gé‘é%‘éf@
sequence- tagpigersi sugtableTiRy use FFh GhiyeposaBaboF nc hyRpdd

pol ymor phi ¢ rRydeang \A?anws.a re@a@Ra®ioh NGRS mapBifig 2Gandle Udes

est abl i shi ng i réct %{ pr ogprt i onal  physical distances  bet V\ﬁen new y
di scovered geiEeFCiphiyr e8VaLhdP YT e y Tfsited k&Eire TREMBPeci se
know edge of qergmiee’ S spehit aen €8 bstasedrd feF @RMurdzerelof apdr pakes,

15 GeneBridge 4 RH Panel (Research Genetics, = Inc.,

‘Huntsville, AL).. These panels ‘enable rapid, PCR-based
:chromosomal localizations and ordering of genes, sequence-
~tagged sites . (STSs), and other nonpolymorphic- and
polymorphic markers within a region of interest. This .
20. includes = establishing directly proportional  physical
distances between newly discovered genes of interest and"
previously mapped markers. The precise knowledge of a
.gene’s position can be useful for a number of purposes,
including: 1) determining if a sequence is part of an
25._existin§ contig and obtaining additional surrounding
genetic sequences in various forms, such as YACs, BACs or
cDNA clones; 2) providing a possible candidate gene for an
inheritable disease which shows linkage to the same
chromosomal region; and 3) cross-referencing model
30 organisms, such as mouse, which may aid in determining
what function a particular gene might have.
_ Sequence tagged sites (STSs) can also be used
independently for chromosomal localization. An STS is a

DNA sequence that is unique in the human genome and can be



including: 1) determning if a sequence is part of an 25 existing contig
and obtai ning additional surrounding genetic sequences in various fornmns,
such as YACs, BACs or cDNA clones; 2) providing ossi bl e candi dat e gene
for an i nherwoapdIIAli sease: Whi ch shows' tinkage t he sanePERUSHISSHal

regi on; and 3) cross-referencing gpdel 30 organisns, such as
nmbuse, which may aid in determ ning what function a particul ar gene m ght
have. Sequencgg &ﬁggsdas'rfe%ﬁr(iﬁlg gogﬁ@ gh30 bgaﬁeéumge%@gﬁeyﬁemf
chronosonal | 0cali zation T uence t I's unique in the
human genome #fdiemncfea chypprEePmeol2An STS 15 defined by a pair of

PCT/ US99/ 15638 8goeErbAASi o r%f:fﬂi@f‘é?e RNt a£O7 AT LhCUl AbARmEFREETE OF
region of a chrofosone. TS is defined by a pair of ol gonucl eoti de

priners that §PélﬁséGaFﬁ18npd:I°yn§F%"s’ef‘&?é111¥ r ‘i’ﬁ‘?%n“&‘b%ﬁé& fiihl EPedet ect
this site isn bhesénc@rsseaw othat| gehbﬁicgeaqmm@ee.quesmee STShnaee STSs

are based sol equenc can be etely .described thin an
el ectronic dagagﬁge Dl\‘@*lyexgﬁpl §N‘£Da%/e<ﬂ)‘é of %Eggueﬁ%ré B g&E™8 S’ th
(dbSTS), CGenBaekcribidi oviglhiGenter ébectBrarliegi dakabaser mafdémwn exlaarpﬂenal 10

Institutes Data Lse %‘galllélp ecan dage JBEtghh'et'se%aW %bSTS) ,NDGenB nk,

http://www. ncbi. nln i h® gov searcC ene sequence of
interest for t(lﬂetl!rap@l neCentier cdinmi Fédlmoingh th@mqn:geml@nﬁéndnar k

STS sequenges.ypleitutes Ry phar peeevhi cal.  USgerhddiy, proteigp of
the present i nventlon can be adninistered orally, rectally, parenterally,

i ntraci st er nalitEp://www.nghij ndira §iRagry) - i ﬁf‘fdayfépl t‘%ﬁheﬁ??’;’/‘: ?%pVbtoﬁ‘I & (as

powder s, 0| Nt kS ,sedlheaae%ft iategdeshBlfopaithie) mippahly data asorkaiurkdDONnary
or nasal [ nhg\l an

' |1 be by bol
i nj ection or Wiin %Pofﬁh%?/eer %%lrelg‘?“lﬁeg?ﬁ%“ﬁk g#eg FSgé‘Sf}E?gr Kou?sus In

general, pharmaceutical fornulations will include a zdintl protein,
al one, or 14! conj uncti Ofor pharmaceutical use, the proteins of the

present invention can be administered orally, rectally,
parenterally, intracisternally, intravaginally,
intraperitoneally, topically (as powders, ointments, drops:
-or transdermal patch) bucally, or as a pulmonary or nasal:
20 inhalant. Intravenous administration will be by bolus
injection or infusion over a typical period of one: to
several hours. In general, pharmaceutical formulations
will include a zdintl protein, alone, or in conjunction-
with a dimeric partner, in combination with a
25 pharmaceutically acceptable vehicle, such as saline,
buffered saline, 5% dextrose in water or the like.
Formulations may further include one or more excipients,
preservatives, solubilizers, buffering agents, albumin to
prevent protein loss on vial surfaces, etc. Methods of
30 formulation are well known in the art and are disclosed,

for example, in Remington: The Science and Practice of

Pharmacy, Gennaro, ed., Mack Publishing Co., Easton, PAa,
19th ed., 1995. Therapeutic doses will generally be in
the range of 0.1 to 100 pg/kg of patient weight per day,



wth a dineric part ner, in conmbination wth a 25
phar maceutical |y acceptabl e vehicle, such as saline, buffered saline, 5%
dextrose in water or the |ike. Fornulations may further include one or nore
exci pi ents, Were@¥at i ves, sol ubilizers, buffering agent sPCHUBYAPRSt o
prevent protein loss on vial surfaces, ggc. Met hods of 30 fornulation are
well known in the art and are disclosed, for exanple, in Rem ngton: The
Sci ence and ar O, JYRGK i g
East on, ?5?%&%&9199 26&%%r§e t%| C %ges WIP Jé]igér:er Ic;t} b‘g&lwﬁ t he
range of 0 10eserninedr r Pyl kghst patimiriamei ghecordingay, to  AEFERFR2912
PCT/ US99/ 156%&a§@a9&§f e‘ééﬁﬂ/ ﬁlt% ?aQ:d&{nk:g theehatda¥, anW BBvetiy &Ract
dose det erm ned ni c accordi ng % ted stangards

of PefizenEont

taking into §E€ourﬁ{°nﬁﬁélﬁﬁtuF8 a 8 sé\f&altﬁ ?ﬁﬁf t8-c

treated, HabDeeBkmihsitids, of edase 51E)etve1rﬁnmattm dfevéd)seoﬁ som:lﬂ.hanythe

ovel ‘of ordinauy Sii lpd nuihe afh, orTbELpL Ohg) 5 MnbR 0TI SkSE o0 o

acute treatm® ov&r offe ek or e} one to three
days or nay beutsedtientmiengni co‘teleapnentweejveprselﬁﬂaal abbems ayeryears.

In general, 3 p}_ggut&er u{._bcq:h]_tgeef({a?g i y2 AIpURle Qfserdi M| chSoRflc amount

sufficient t I ni ca ficant Thange in ext racel | ul ar
mat ri x. r enndéreagmentar °FP§S§€V?6?haF‘PBHhSt @Foyear§upprigssgeReralp| at el et

aggregat i1q), the2BPBLOSESILYYVOELEGSI e HRMINYCHESizAineh eGls | &l ameuRt i Ny,
bl ood flow 15 and/or cell rollferathn [ rain, i nal , cord,

and skel et al: SEEdFientn&o; W@HPFSn i sClﬁE‘F‘Fﬁélri)yl Isllggf‘?h?%‘bﬂ b‘§h$ St 511 owi ng
non-1imtingextaapkiiulXd nEXAM?LE&nE»cmmhg, 1 dfedrensissuef fESﬁaSeqnuence The

novel Zdlt%n'or su;g)pzlrégjs:.rc)}nl,de_ ef qu aggregation, apoptos:Ls,
nyogenesis, neurogenesis, electrical coupling, blood flow
15 and/or cell proliferation in . brain, heart, spinal cord,
‘and skeletal muscle. , ' '_
| ‘The invention is further illustrated by the

following non-limiting examples. -
20 EXAMPLES

.Example 1
Extension of EST Sequence

The novel zdintl polypeptide-encoding

25 pol.ynucleotides of the present invention were initially
identified by querying an EST database. . This query
identified an expressed segquence tag (EST) to nucleotide
1097 to nucleotide 1415 of SEQ ID NO: 1. A cDNA clone,
corr_eéponding to this EST was obtained and the deduced

30 amino acid sequence was determined to be incomplete.
Primers 2ZC17,991 (SEQ ID NO:4) and ZC17,992 (SEQ 1D NO:5)

. were used to s_creén an arrayed fetal brain cDNA plasmid

library to identify clones. of zdintl. Thermocycler

conditions were as follows: one cycle at 94°C for 1 minute



25 pol ynucl eotides of the present invention were initially identified by
querying an EST database. This query identified an expressed sequence
tag (EST) to nucleotide 1097 to nucleotjde 1415 of .SEQ ID NO 1. A cDNA

cl one, correwpandidam to this* EST was obt ai ned and the dedu®ETHUSII563Ki no
acid sequence was determned to |7ncorrpl ete. Prinmers zZC17,991 (SEQ
I'D NO. 4) and ZCl17,992 (SEQ ID NOS) vvere used to screen an arrayed fetal
brain cDNA pl asm d | i brary entlf cl one

Ther mocycl er S8ndFRTBIRS? wef‘é“a%w?%l é’wsth e 59’8385 af94%ér¢] oo 19

m nute WO QQEBRE42 64°C for 20 seconds, 72°C for 30 sec&ﬂé@'u$%9ﬁ$5@38 87 .
30 seconds; follomed by thirty cycles at 94[err]C for 10 seconds,

64[err]C for 2§ Qeeoqﬂfsle ] S2PTCEéorS FeimemndEoliowedveyr dyd°Gndoddel e at

72[err]C for f Qy{aq: d S t
reacti on cont ein{%R e e%é ophor esé‘dcéh%%még Qg}a%%térb%se gé)? %%dl 1gntl fy

posi tive pdol 4% al?ﬂéfs@epdiﬁ]s ker ddentddiye PIBL tiFey needise cHhe?e r @8LPon
with ZC17, 992 e3EQdRebea) b?nq;otl%e\fﬁgéorcﬁ&hWea%@lgno%tﬁsﬁelhDQUQ 6) -

Ther rmcycl er conditions were as one cycle at 4@8”] Cfor_1
mnute 30 secdR&®; TR MBweY lﬁf‘dfl $§ecy‘6‘f§s°rlopré‘f‘e§4[zé:rl Por (5B s&Londs,

68[err] C for NdD: ﬁnnuwBSrmddydxxmedmhmltweﬁbywéryeaﬁyféx&bwﬁz O4ner Iclycléor 10
seconds, 62[err] 20 ,secan [err

of.or S, y/ or t by one
cycle at 72[erar C?%f &r PG o AtRre qzoﬁc by i‘lﬂ"glfi F’éf P%IVS cxcggrrpl e of
the reactilhn catnt%thCs fiwars 16 exetqonplsor ®88¢ orfor £ mitdstaEgar @élbﬁegebyand a

band of -1.5 ﬁ:Q'g $- E&'{}% nggcraq:op@@icesgg 0R o2 geé])oq{%%par@%dd/e | ,gnd the

resul ting ban pur | usi ng conmer ci af | y avai puri |cat|on
reagents and meaoaéél. Z’Zj‘AE@@lTIZ wnﬁq&,aépﬂéﬁw@thQ%mch%@t 78akt a

Carita, CAfor T $ninkd9MENEo1MRGedSBYUGNACE HRNH. WoSasPrdeber Fheed to
extend the am no ac¢id sequence of zdintl in the 5 direction, Exanple 2 25
Ti ssue Elstrltﬁﬁﬁ95ﬁ°n contents was electrophoresed on a 1% agarose.
15 gel and a band of ~1.5 kb was further electrophoresed on a
1% preparatlve gel and the resulting band gel purlfled
using commercially available gel purification reagents and
protocol (QIAEX II Gel Extraction Kit; Qiagen, Inc., Santa
Clarita, CA). This fragment was seguenced and. was
20 determined to extend the amino acid sequence of zdintl in

the 5' direction.

Example 2
25 Tissue Distribution

Analysis of tissue distribution was performed by
the Northern blotting technigue using Human Multiple
Tissue and Master Dot Blots from Clontech (Palo Alto, C3a),
and a human vascular tissue blot prepared in-house. The

30 human vascular blot was prepared from the following cell
lines:. Human Umbilical Vein Endothelial Cells (Cascade
Biologics, 1Inc., Portland, OR.), Human Pulmonary Artery
Endothelial Cells (Cascade Biglogics, Inc., Portland,
OR.), Human Aortic Endothelail Cells, (Cascade Biologics,



Anal ysis of tissue distribution was perfornmed by the Northern blotting
techni que using Human Multiple Tissue and Master Dot Blots from C ontech
(Palo Alto, CA), and a human vascul ar tissue bl ot prepared in-house. The 30
human vascumaroolsemz was prepared fromthe followi ng cell PCHUSIIBE{an

Urbi | ical Vein Endothelial Cells (Cascagg Biologics, Inc., Portland, OR),
Human Pul nonary Artery Endothelial Cells (Cascade B| ol ogi cs I nc.,

Port| and,  CR . Humeg, Aoy Lie Engtfiel alo; GeLI S s Fascadg, Blod oobesss WO

00/ 02912 _
Portl and, OR1pnetigerti8an Jimach OMusel eHumar| | Entegtdmeddi cSmoghh Di ego,

CA.), Human hpiLst r@én%m@meé\its& ep{sd | TulAUBE T @1 150kREo CUMak8as,
Col | ecti o, Manasas, QH‘I{} Nor mal “ Human Lung. Fi br obl ast d onet | cs, San

5 Di ego, CA) ‘éi-mﬂllﬂélaﬁml E9Bg oBLREPP AR vat SGHOneFbFRe | 587 San
Di ego, CA.j3. Dlé\éi‘ﬁsedfkg)eraﬁ?B'AN&i&aQXtHLﬂtﬁrﬁdD@ﬂﬁhlm 01 5§ BRa-ak oy t AR hods

known in the art. The pr.ob bt t f
~ori gi nal cDN&lcﬂn(?ﬁéc\ﬁ/rfﬁaﬁenggng?cFﬁo %?{Tgﬁgrﬁ%g%kgsf"lasgesé: Pess | on 10
m xt ure was edrﬁi:wmpbopespdrem lay mee:mﬂat knewagim ostee gett and‘htewprbhads
CorreSpondl nant V\gﬂ?taln l?ia%e p?ést 'rcﬁ:(;.lLrE%ntd dsta g).ZBFPQS%rRQ'J.{x %r %ﬁﬁﬁnt from

the cDNA cl on& usi ng mTEI’CI a
purification crleu@en\m‘-harad qﬁsmrgcbliom gndognagl@rasq,nc?stA pritise nﬁésitﬁﬁﬁe 15
by pool i ”fg R R el fl\i%cftfr%htae&@e@aeﬂs aaryk %a&é@QO%QEbQE babel ed

with [err using a comerci al aval I abl e kit -(Redi pri me DNA | abel i ng
systenm Amer sthgn @ goandgy| |<Hmr@ﬁpﬂéi3gﬁﬁst°l B) 23Ph3seopd ifa LHA9EE bur i fi ed

usi ng a NUCTRAR puf23CeheaNph St I et apent Eroni ageSysm;ermodea deldeageCA). 20
EXPRESSHYB (d.ontech sgl uti on q

brid
o hybr dimsRaare bries ” GRREai ke orr Cabien Eoho SIHATISRgoR O
EXPRESSHYB, &f:dgaimitlsl andegrredoBal nfirofsp@iaghlA (hE. nB/ pikeb® Rasnma8ePri ne,

[Bg;'”r ijler ' f?) ’by48p<lo%.ri ! tH&”BQr?P%édl Mfroﬁnlbggfa ni:ancgz bé:rﬁi %s) ’ranﬁgﬂ S7
o . prime labeled with 32p using a cqmmercially--available kit
(Rediprime DNA labeling system; Amersham Corp., Arlington
Heights, IL). The probe'wés-then purified uéing a NUCTRAP
push column (Stratagene Cloﬁing Systems, La Jolla, CA).

20 EXPRESSHYB (Clontech) - solution was used for - pre-
hybfidiiatioh and -hybridization. The hybridization
solution consisted of 8 ml EXPRESSHYB, 80 ul Sheared
Salmon Sperm DNA (10 mg/ml, 5 Prime-3 Prime, Boulder, CO),

48 ul Human Cot-1 DNA (1 mg/ml, Gibco BRL), and 57 ul

25 labeled probe (2.3 x 107 CPM/ul).  Hybridization took
' place overnight at 50°C, and the blots were then washed in
2X SSC and 0.1% SDS at ambient room temperature, then 2X

SSC and 0.1% SDS at 60°C, followed by 0.1X SSC and 0.1%

' SDS at 60°C. The blots were, exposed overnight and

30 devéloped.' Strong signals of three transcript sizes,
~ approximately 3.0 kb, 4.4 kb, and 7.5 kb, were observed in
heart on the multiple tissue Northern blots. Faint signals

of the same transcript sizes were observed in brain and

spinal cord. An fainter signal of the three transcript



25 labeled probe (2.3 x 10[err] CPM pl). Hybri di zati on took pl ace
avernight at 50[err]C, and the blots were then washed in 2X SSC and 0. 1%
SDS at anbient roomtenperature, then 2X SSC and 0.,1% SDS at GO%ergk

fol l owed by WOPKO2BSC and ©.31% SDS at 60[err] C. THe bl ots

overni ght and 30 developed. Strong sigmaals of three transcript
sizes, approximately 3.0 kb, 4.4 kb, and 7.5 kb, were observed in heart on

the multiple issue NorshssRdy als sfealerafalswaéié Ofhd hea i@ Jotamaeki pt
sizes were observed in brain and spinal cord An fainter si (:;Lnal of t he

t hr ee transcrﬁﬁpwed wE;gggoggggals in brain, heart, fetal bra
PCT/ US99/ 1563&e831Shégst WasFrOb e/ afmidh heekatat pLSE] ea Jthﬁ)ri\éisﬁl@maﬁ)o't

Bl ot showed st I b t b t heart.
For ¢ he. haman AFactil48oi 5t | Rumat  BRECCr gerosbehiat kALl Afidmreaieric
endot hel i al5 cadilgnadnd iweakertic ssgnath imusgdet i a=lsispodid rmscmelcé:l\imanand
normal human lung iRLol 4 &8l RS RRSELYed. Example 3 Protein

Purification cation conditions for zdintl with N and
Ctermnal EE tags: E. coli, Pichia, CHO and BHK cells are
transfected wth expression vectorgxg@iaining the DNA sequence of
SEQ ID NO 1, or a portion thereof, op'E'rajDij'j'l5 linked to a pol ynucl eotide
encoding a Qu-Au tag. 2zdintl BEREeimh Purdfdeafiesed in conditioned
media of fp coli, PichhairEédaid | €endibnd £4¥ NegentNBLER Avarahnd CHO)
and baby hamster_ ki dne éBHK%iceIIs For zdintl expressed in E. coli and
Pichia, the medi e ohREht r at ed prior to 20 purification. Unl ess

ot herwi se noted, all opEr at iceily, ar epiodiia, ed QO adnd| eBHi(C ckllet alaref 25
liters of conditio d|u fromBHKceIIs .S seuntla Ler
filtered thro&g‘n gr}e g'éh D EPREFT L0 & (BREFor T eﬁ\% ld% P cdé\%sul e
filter and a Cbeﬁqudmc@equhrSQQ\nhDANboi, Mr) a portion thereof, operably

15 1linked to a polynucleotide encoding a Glu-Glu tag. Zdintl

protein is expressed in conditioned media of E. coli,
.Pichia methanolica, and or chinese hamster ovary (CHO) and
.baby hamster kidney (BHK) cells. For zdintl expressed'in

E. coli and Pichia, the media is not coricentrated prior to

20 purification. Unless otherwise noted, all operations are
carried out at 4°C. ° A total of 25 liters of conditioned
medium from ‘BHK cells is sequentially sterile filtered
through a 4 inch, 0.2 mM Millipdré (Bedford, MA) OptiCap
capsule filter and a 0.2 mM Gelman (Ann Arbor, 'MI)

25 Supercap 50. The material is then concentrated to about
1.3 liters using a Millipore ProFlux A30 tangential flow
concentrator fitted with a 3000 kDa cutoff Amicon
(Bedford, MA) S10Y3 membrane. The concentrated material

is again sterile-filtered with the Gelman filter, as

30 described above. A mixture of protease inhibitors is added
to the concentrated conditioned medium to final
concentrations of 2.5 mM. ethylenediaminetetraacetic acid
(EDTA, Sigma Chemical Co. St. Louis, MO), 0.001 mM
leupeptin (Boehringer-Mannheim, Indianapolis, IN), 0.001



25 Supercap 50. The material is then concentrated to about 1.3 liters
using a MIIlipore ProFlux A30 tangential flow concentrator fitted with a
3000 kDa cutoff Am con (Bedford, MA) S10Y3 nenbrane. The concentrat ed
material isWoyopIBterile-filtered with the Gel man filter PCHYSHIS#Bscri bed
above. A mxture of protease inhibitorsghys added to t he concentrat ed
condi ti oned medium to final concentrations of 2.5 nM

et hyl enedi anj [ _ I oui s,
0 o0 ool FerpEase ﬁﬁgggaﬁﬁg‘;ﬁ;ﬁﬁe. g anar; Pefbioc 0,001

WO bo/ 02912 (Boehrlnger-Mannhe:Lm) 0 ml SWQJSQ@ 13%%%'

pepstatin (Beﬁﬁaf@g@r-mﬁmmas m&%m&mblw added and the
(Boehri nger - Mannhei m) . Sep ose,

- E
prepared as Eé’éE\‘?%ecF%%w a%t%‘b"tﬁd Qé‘nd""‘t nﬁ*‘ﬁ??{?’hr eﬁlﬁér]rtvll 18gi thfled on a
VWeaton (M | kellée, cmufe alpplai:&tuﬁufdmr]m Appasat a8cfor 18.0 h at 4[err]C

The m xture is then pr,He 'tlJ(%ealg Qﬁénzgf’grggn Eqﬁgga {(?:r;gozéxli)’q OspiRad,

Laboratories, Hercul €es, 'S was
vol unes of pEosphatt@lthfféBgd-Ra%I Lnboratmsf Hgpeuleginr @Mvne@

f1 o thr ough ohQ T9ect Lon vesnduscanedso Oueauhle AsAEBaNse ghobpadd 1 uent

at 280 nMis less an 0. 05 | ow through the colum is _reduced to zero,

and ‘the anti PEEfSEphar 5341g8l | PBRAshedThF t huprgtadredm FoPURERTORIPRS
contai ni ng Of2BBi6h 0§ dEsdaRicddeohf8abRe Cabswibaleee ofChhe alﬂelwu de

that is used 15 __has the seguence r Mei Pr oVal, As fte h_at
4lerr]C, flofti 28PeBYnmd iﬁﬂs Tr}éarbcantge% i na%‘(fq%ggt EQ ‘fﬂ?‘%m?ract ion is
referred to .&&dt:bedpept izéeogl ahdomheTlaataﬁEE SEEhSeqadsmrngJe gel washedien

e el BeRnS Lol el ThS e cls etk VGG pBHe 2020 BRAE NG Gy e

wash is coll @'&'t Separ at & raction
i s adj usted psphdebyAmaﬂpe;ddlStamoﬁogé,aCB)raI IT%IRRﬁ,ﬁG‘P tbXtPBS wFRMd st or ed

at 4lerrlg fohs Eﬁgr%myé'@ufyerQE?El@GalA@}? pepidrde aluthoatigec,

' concent r at ed t o

- flow  is resumed. and the ‘eluted protein collected.. This

. fraction is referred to as the peptide elution. The anti-

- EE Sepharose gel is then washed with 2.0 column volumes of

0.1 M glycine,”_pH 2.5, and the glycine wash is collected:

. 20 . separately. The pH of the | glycine-eluted fraction is-

| adjusted to 7.0 by the addition of a. small volume of 10X
PBS and stored at 4°C for future analysis, if needed.

. The pe-f:otide elution is concentrated to 5.0 ml

uSinQ a 15,000 molecular weight cutoff membrane

25 . -concehtrator (Millipore, Bedford, MA), according to the

manufécturer’s .instructions._ The concentrated peptide

elution is then  separated from free peptide by

éhromatography bn a 1.5 x 50 cm Sephadex G-50 (Pharmacia,

Piscataway, NJ) 'column equilibrated in PBS at a flow rate

30 of 1.0 ml/min using a BioCad Sprint HPLC (PerSeptive

BioSystems, Framingham, MA). Two-ml fractions are

collected and the absorbance at 280 nM monitored. . The

first peak of material absorbing at 280 nM and eluting

near the void irolume of the column is collected._‘- This

35 fraction'is pure zdintl NEE or =zdintl CEE. The pure



usi ng a 15,000 nmol ecul ar wei ght cut of f menbr ane 25 concentrat or
(MIlipore, Bedford, MA), according to the manufacturer's instructions.
The concentrated peptide elution i s t hen separ at ed from free
peptide bywotena ogr aphy-on a 1.5 %50 cm Sefffiidex G SECTURWIERI a,

Pi scataway, NJ) colum equilibrated in PRS at a flowrate 30 of 1.0
m/mn wusing a BioCad Sprint HPLC TPerSeptive Bi oSystens,

Fram ngham ractj o AR L0 fe
absor bance at'h%a%é()r KM noni T %—))r(%ed{grat Cé%l@% %k %Aoqrr%t e(rj'?&fl absorbi ng at
280 nM and eIS@S‘r@G’feaﬂn@héWe«ﬁGleGnvo‘letmg t Wetbol%nﬁfmﬁ'@ captieedies, This

35 fraction oisy e, 2dhat lse MR 0latZdigbbc CBRecordiiy PYBE staliQ/ 02912
PCT/ US99/ 15638 91 material is concentrated as descri bed above, anal yzed by

SDS- PAGE  andP¥RRedies-plotting with anti-EE antibodies, aliquoted, and
stored ats -80[err]C according to standard procedures. 5 Preparation of

anti - EE Sepharose: A 100 m bed vo(#me of %Tgt ekn G Sephar ose (Pharmaci a,
Piscataway, NJ) is was FEAP3ITRHHRR of 13ntioF I$BE containing 0.02%
sodium azide using & 300 mli Ikd Naogene Oof#5 praitedim fGI—Bephmmse The

gel 15 washed WhilfuQ VoIS AL 20RgMM LI L ELRAT O 20108y RS Fof TEA

Sigma, St.
sol ution contafniBRp 9eOnhgininaNntl.938y sedinftedzidaf twi@m'@/eﬁﬁpgml

| noubat | o oat wdl 54 Co. a$inpach aAHINAs%. T TR Chd 1 BY.c8804 NGy Lhe

resin with 5 vol Uunes of TEA as descri bed ove he resin is
r esuspended |ﬁ 9 Vol urass fo ZﬂQAmM triethapalanineg PH §-2 {TEAguPighte

contai ner,  gad digmishy!woyi | i rrhﬂatenQH@k;ual vd1iginRr C8f EE Raakisasaly
L), di ssol ved n TEA, is added afin concentr.ation Qqf /' m  of
gel .  The gel sPi“?b%‘ke‘iP”a"t“P&B% %gﬂp@?a‘? rant ‘3? ‘Q’S dgﬁg gff‘?ﬁu‘?‘g
renoved usi ngotréenfght einaubatias at 4°C, unbound antibody is removed
15 by washing the resin with 5 volumes of 200 mM TEA as
described aboﬁe. The resin is resuspended in 2 volumes of
TEA, transferred to a suitablé container, and
dimethylpimilimidate~2HCl (Pierce, ' Rockford, IL),
dissolved in TEA, is added to a final concentration of 36
20 mg/ml of gel. The gel is rocked at room temperature for
45 min and the liquid is removed using the filter unit as -
described above. Nonspecific sites on the gel are then
blocked by incubating for 10 min at room temperature with
5 volumes of 20 mM ethanolamine in 200 mM TEA. The gel is
25 then washed with 5 volumes of PBS containing 0.02% sodium
azide and stored in this solution at 4°C. -

Purification of untagged zdintl
E. coli, Pichia, CHO and BHK cells are
30 transfected with expression vectors containing the DNA
sequence of SEQ ID NO:1l, or a portion thereof. The
procedure described below is used for protein expressed in
conditioned medium of E. coli, Pichia methanolica, and

Chinese hamster ovary (CHO) and baby hamster kidney (BHK)



descri bed above. Nonspecific sites on the gel are then bl ocked by
incubating for 10 min at roomtenperature with 5 volunmes of 20 mM

et hanolam ne in 200 MM TEA. The gel is 25 then washed with 5 vol unes of
PBS cont ai niw@0292% sodi um azi de and stored in this sol utPCaSEIsaEser 1] C.
Purification of untagged zdintl E. colg, Pichia, CHO and BHK cells
are 30 transfected wWth expression vectors containing the DNA
sequence ebFR R dI0zkincd’ GBPLLLOD {10! cops THAAPT BEEAL ©
descri bed beFow I's used for proteih expressed in conditioned nedi um of E.
coli, Pichi ahpeevenol ithe, aﬁ@l’@m n@e nesnsber evngsnizetef aRgifmbythanst er
ki dney (BHK) urlmr{)&{&?gla}nless otherwise noted all operatlons are

PCT/ US99/ 15658 92 cells. For_ zdintl ex resseg and chi a
however, thE2TRERR (ALt Hct b 85 teftr Pe&ltﬁF?on FSth?’r‘?r?ecdatlon
Unl ess ot lser weacumotfedm aHK opelm;i dRS sEQuarelifalag Osnteralile4CfJ.l'ﬂ9e1te:d al of

25 liters of ondltlone KceIIS| erile
filtered thr§ ﬁﬂu%h4 i ngh l\ﬂ“?l Fhor®oBedPss 5‘”‘@4&)% é%?apsul e
filter and ac8p&uha/ Gl e (And Aarbdlr 2 MM S@ebmamp B’@m Afhernatlélr)l al is
then be conc aboyt .1 S usi Il nghuxtdéeo

t angenti al gﬂi’%?éi%gc%ﬁcent ?g?or | ttgg Vﬁhgge,g 348 cut o f Am con

(Bedford, MApbSIDY3.dehbrerfe. usinhe dbielimorst @Goﬁﬂﬂérﬁap tanggatirbe

steri | e- figl t g1gg \@ohlaehheagﬂ ”%’itf:ébt Qiths 4lesobd b%aabgmsf% Hhidar e of
protease inhibitors is added concentrat ed (gl tioned medi um

to final 15Beg&pedntAti §F19Y%f memlsrw et h?P@né&’P&ﬁPﬁﬁ?‘é‘F aBeEeFt3hcid
(EDTA, Sigmas GpfinCabe 6SBerifé-filitieds, widd), the @elfdn nidlltenpept in

(Bochr nocr” NERREL aldil 9020 Spe, ) eoPullis TRUBSRRAELAR peag
~ The procedur ¢s outhe necddnekotrated adapiratiitdoepedf tmediaimisedot o pimaky
metal | Oprl(?)t e@ﬁﬁégﬁéf;ﬂl é n§ff Logl mM éthYlenediami-netetraacetic acid
| (EDTA, Sigma Chemical Co. St. Louis, MO),  0.001 mM
.l'éupeptin (Boeh_ringer.-M.annlheim, Indianapolis, 1IN), 0.001
a - mM pépstatin (B.oehringe'r-Manﬁheim) and 0.4 mM Pefabloc
(Boehrlnger—MannheJ.m) | _
T 20 ~ The procedures outllned below are adaptat:l.ons of.
' '.those used to purify metalloprotease/dls:.ntegrlns from
Cro_talus viridus and Crotalus atrox venom (Liu et al.,
Toxicol. 33: 1289-1298, 1995; Shimokawa et al., Arch
Biochem Biophys 343: 35-43, 1997). A combination of
25 procedures including, but not limited to, -anion and
 cation exchange chromatography, size exclusion, . and
~affinity chromography is used to purify untagged zdintl.
Concentrated conditioned medium is diluted 1/10
in line with 10 mM borate buffer, pH 9.0, 0.1 M NaCl, and
30 2.0 mM CaCly using the BioCad Sprint HPLC (PerSeptive
BioSystems, Framingham, MA). The material is pumped onto
a 3.5 x 20 cm Poros ‘HQ (PerSeptive BioSystems,
Framingham, MA) column at 5. ml/min. = The column is washed

.~ with loading buffer, and when the absorbance of the



Crotalus viridus and Crotal us atrox venom (Liu et al., Toxicol. 33:

1289- 1298, 1995; Shinokawa et al., Arch Biochem Biophys 343: 35-43,
1997). A conbination of 25 procedures including, but not Ilimted
to, ani orwoANeRstZat i on exchange chr omat ogr aphy, si ze PCEWBI{(1S$38n,

and affinity chronography Fs:tused to purgiy unt ag jd zdintl. Concentrated
condi ti oned nediumis d||uted 1/10 in line with 10 nM borate buffer, pH

9.0, 0.1 M Nagf '.Z%}g: Fl%sg; Wagag F\)/E\rrlh%_%éﬂﬂnn 1.@6 de@e@gﬁgdsni{:ﬁ't HPLC

(Per Septive BIio ram ngha teriral 1Is n&e onto a
3.5 x 20 cHingerograddent of (N’E‘FlSepﬁrW'e OBloRstledrs,l Iﬁra nYRet M)
colum at 5 npiftPions ¥htEAnY balwéfhsﬂeMa&&m@w%w@fuhemsandnahen

t he absorbance of the WO 00/ 029

PCT/ US99/ 15638e88e8r f | Riqfting | é'§§ht hartd-esinthe RRAWAS | SNFIPEALBRY Wit h

a linear gradbentl- &fmtaNa@ng f rid@ct@ofhs MarkO pboledM thigéthefy acahans
cont ai ni ng zdi nt led b DS- PAGE ,and stegg bl ot ti i.ng w
t a or

“anti - zdi nt | pEBPFﬁ'é{Eﬁ?%OEFéEQ 27 dPREFOR ot i TS iSRSeRtE pool ed
t oget her, andfdoheénwithed Yusmgmem}mrakm.conThstPoresi H@epbol chacehenat or

fitted witha St g phed
on a Sephadex é%égc%ﬁ%] eqwnl abrat %ﬁon% 1u§p Q%%hﬁag g?%& S'ﬂ _
Fractions coAQaim¥ ngogid)u@dlm'tqspéllﬂéeb deRﬁ i f7i-8d and‘rﬁéélleﬂst&j’@ttﬁéﬂlnas

descri bed 13poyg;ngnd 38P! i fhdiFidal dhd o&mfoeeaeﬂeebydaexm@tmbedcol urm
at10n1/mnu5|ngtheB|oCadSpr|ntH C hé colum is washed with

| oadi ng buf f ePPINE, daRL| [RYESH 59 & i Resr gFEdF@ﬁ?sf%nl?ﬂ#WaPGt%B M

sodi um phosphabgumiaSaktr acoi ﬁmsmﬂﬁnham@dtmrsladmt bpaist i gEnt) fi edhby

SDS- PAGE and West ern, bl ottf~1 % dggc i be %@%\% d Thel%urlfle rraterlal

i s aliquoted &Td"BPotgd“ashy s"é?’ “i)]db% 128% fosonal

~Assi gnment andiBeacenprdiehtZdigvd 14 mM| twassdappMd sto@lmhr (phmhaté usi ng

the 15 Fractions contained pure zdintl are identified by SDS-PAGE '
and Western blotting, as described above. The puriffed

material is aliquoted and stored as described above.

Example 4

20 Chromosomal Assignment and Placement of Zdintl

Zdintl was mapped to chromosome 2 using the
commercially available version of the "Stanford G3
Radiation Hybrid Mapping Panel" (Research Genetics, Inc.,
Huntsville, AL). The "Stanford G3 RH Panel"” contains

25 PCRable DNAs from each of 83 radiation hybrid clones of
the whole human gehome, plus two control DNAs (the RM
donor and the A3 recipient). A publicly available WWW
server (http://shgc-www.stanford.edu) allows chromosomal
localization of markers. ' _

30 For the mapping of zdintl with the "Stanford G3
RH Panel”™, 20 pl reactions were set up in a PCRable 96-
well microtiter plate (Stratégene, La Jolla, CA) and used
in a "RoboCycler Gradient 96" thermal cycler (Stratagene).
Each of the 85 PCR reactions cohsisted of 2 pl 10X KlenTaq

35 PCR reaction buffer (CLONTECH Laboratories, 1Inc., Palo



commercially available version of the "Stanford G3 Radiation Hybrid
Mappi ng Panel" (Research CGenetics, Inc., Huntsville, AL). The "Stanford G3
RH Panel " contains 25 PCRabl e DNAs from each of 83 radiation hybrid clones
of the whol svowsmesizgenore, plus two control DNAs (the RV Z6BES?8§68t he A3
recipient). A publicly available WAV sefgyer (http://shgc-ww. st anf ord. edu) -

a:c I oijs ;:lhrorr}[)sonﬁl | ocal i za'éi on of mar kers 30 For the mappi ng
of zdintl wi the . Sta Pa L& KRS set up
in a PCRabl e ‘5’ mrh]t(:%)tllferﬁ{k‘fat‘g& Stra ageneJJ ?;EH E‘Xg%gnd used

ina™" Robocyo‘.loerte@r alimnt O8), t I‘lermhl sepsferyiferat a’t’gj’-‘e'ﬁ@e)B43Eab‘-!FQ)f IPhe 85
PCR reacti ong,4:93§!, Stle%lofan%lk%fé'p;l%fq 9252@8835 RGEBor edcben3pyf per

( CLONTECH Labor'at 6fi s /02

PCT/ US99/ 15638 9"Redileadsa) (Repegrrhy ﬂelne&mps g - - (BUBLAREEHEH, ALY/

PERKI N- ELMER o Fzosher gax yAvaA&age 1 1ehrhly s éHalsléEFMlx ZQ2Q0843ch(SEQ I D
NO 12), 1 [err]l antisense prine C20, 84 er.r

"Redi Load" ( AERTERReL | )I'nc Msht & |I AJLD)°m San Jﬁldl%' H 50X

. Advant age Klgmwkag d?.(l:ln)érr&nﬁseonﬁ\ﬂoa. 4rd oat el Yeabovaitenr | £ antoral25 ng -
of DNA from an |nd| Vi d#?l yb{,ﬁg I(_:QI_ one o %g%rgl,e?m&g Ltﬁll l,ed e 5 r for a .

total vol une TheF eacti ons wWera over an e anount
of m neral 0|dmoamc!t se:aﬂ eduinBralPCRidyclamd 1Geadeddit TbAs RERe é?ycﬁ-SFI ows:

an initialgl GyediQ 3,01 QLR %@af&ﬁ]rl%t‘Json arfl inS4Ar 11 CeycBO s5CH@hase Oof a

45 seconds enaturation at 94[err|C, 45 seconds anneal | ng at 66[err]C and
1 mnute and dénatmcandenextensidPCat B ercyddes oldbwed bySa fsesgnds cycle

extension of 7 mnutes at 72[err]C _The 15 r t d b
el ect r ophor esfepatggationrgty %ér Gse 4gelsecPPea %ﬁﬁ'ﬁgf%%. %Erg&a(?e 2: ggﬁr g, y

VD). The' resubimeshoyesl hinkagenat 2c@hbibe bite franevesii dwidkesy a
SHGC-56733 with a LOD score of >12 and at a distance of 0 cR 10000 fromthe
mar ker . The uSienadf 1 cycle extension of 7 minutes at 72°C. The-

15 reactlons were separated by electrophore51s on -a 2%
" agarose gel (Llfe Technologles, Galthersburg, MD)

The results showed linkage of Zdlntl to the
framework marker SHGC-56733 with a LOD score of >12 and at

a distance' of 0 cR_ 1000b from the marker The .use of -
20 Surroundlng markers p051tlons zdintl ln the 2q33 region on
' ‘the 1ntegrated LDB chromosome 2 map (The Genetic Location
Database, University of Southhampton, WWW server:

'http://oedar.genetics, soton.ac.uk/public_html/),

25 Example 5 _
- SYnthesis of Peptides

zdintl-1, a peptide corresponding to amino acid

residue 437 (Cys) to amino acid residue 450 (Cys) of SEQ

ID NO: 2, is synthesized by solid phase peptide synthesis

30 using a model 4312 Peptide Synthesizer (Applied
Biosystems/Perkin Elmer, Foster City, CA). Fmoc-Glutamine
‘resin (0.63 mmol/g;'Advanced Chemtech, Louisville, KY) is
used as the initial support resin. 1 mmol amino acid

cartridges (Anaspec, Ipc.' San Jose, CA) are used for



20 surroundi ng markers positions Zdintl in the 2933 region on the
i.ntegrated LDB chronosone 2 map (The Cenetic Location Dat abase,

Uni versity of Southharrpton WAV ,Server: http /| cedar. geneti cs.
sot on. ac. uk/wolés29izht ni /) . ERCFI$98/18538
Synt hesi s of Peptides Zdi ntl-l a pept| correspondl ng to amno acid
resi due 437 (Cys) to amno acid residue 0 (Cys) of SEQID NO 2, is

synt hesi zed b |id _phas . de synt & 431A
Peptide Syt ISR RoBRREITE: oy ot Cripdier i LePiary Ap, o Ff %:.%y
Fnoc- d ut am neetwmet(kﬂlmlmhign Ad\m(fédomph@erehatﬁ_ow(ﬁﬁlfm e, i s
used as the 'ﬂ§éf&l%b%ﬁi}%%&&a58§') fHoBE ), ”EEQ' N oL ﬁ@&l\%o@%ﬁ%‘chgﬂﬁﬁme,

(Anaspec, Inc are used for
PCT/ US99/ 15638-¥sthydpwiasiddonep nPiehleremethensqbddidt r f498| - Hppiied

1,1,3, 3- tgtrQb@gﬁiﬁédﬁﬂﬁé&ﬂﬂhuE&meB?X%BhUQHQEEQQEHétQAldﬁﬂEIUthemldal
hydroxybenzot riazol N-Di i sol o b#l am ne,

N- Met hyl pyr r ofPdorkt- I5I°(’:‘HISOrMHg]t hare Ysad L3 2Pst ens/ Per ki n
El ner) and piperidi ne (thedri ®epthasi Catoxﬁ‘pam.cﬁ‘t Lsnﬂts«arPdD), (Beptﬂéesi for
[ The Pept i de

synthesi s reage ftvvae P
| nt ernati onal o5 E%ff‘%rﬁfﬁqaél ul%wuls]e qu)r etff ct c ®e Eaggrpeg d?‘l on po?ent i al
and difficul tygbee@étim Syrertidsils dfd ﬂn;ffimaltzsdl heveg_l pépti dgnthesSyat hesi s

i's perforngd ysingsi nghg,£qunk %%91&( ogr ?gﬁ,ith%%?@ ding EPf&BEee JUping phase

manuf acturer's specifications. pept i Saved From t
fol l owi ng st andagle TFALR] Ny R PraRsed AREQradagr diongheo mERuipESHrgE” S
C eavage manu@pecfPptdeibnd osyst ens/ Perkin Elmer). Purification of the

peptide is done by RP-HPLC usi nfg a Cl8, 10 [err]m sem hgepar atjve colum
(Wdac, Hesperial, CA).TH8 uPERtfRScti%nSLPRYATt HETDI iR a1d ol PBRFEd and
anal yzed for (feueainqm%aaadr@ummy &Wea&iayﬁ r peeEedures saccording to

15 Peptide Cleavage manual, Applied Blosystems/Perkln Elmer) .
Purification of the peptide is done by RP-HPLC using a
C18, 10 um semi—péparative column (Vydac, Hesperial, CA).
Eluted fractions from +the column are collected and
analyzed for correct mass and purity by electrospray mass

20 spectrometry. Pools of the eluted material are collected.

If pure, the pools are combined, frozen and.lyophiliZed.

Example 6
Anticoagulant Activity of zdintl

25 The ability of the zdintl protein to inhibit

clotting is measured in a one-stage clotting assay using
wild-type 2zdintl as a control. Recombinant proteins are
prepared essentially as described above from cells
cultured in media containing 5mg/ml vitamin K. 'Varying
30 amounts of the zdintl or recombinant wild—type zdintl are
diluted in 50 mM Tris pH 7.5, 0.1% BSA to 100 ml. The
mixtures are incubated with 100 ml of zdintl-deficient
plasma and 200 ml of thromboplastin C (Dade, Miami, FL;
contains rabbit brain thromboplastin and 11.8 mM Ca™).



20 spectronmetry. Pools of the eluted material are collected. If pure, the
pools are conbi ned, frozen and |yophilized. Exanple 6 Anticoagul ant

Activity of zdintl 25 The ability of the zdintl protein to
i nhi bit cl owaoeg2912 neasured in a one-stage clotting assafCl/OPMgss| d-t ype
zdintl as a control. Reconbi nant protgins are prepared essentially as

descri bed above from ceIIs cultured I'n media containing 5my/nl vitamn
- K Varylng zdi, I napt | d- tl are
i1 uted |n S5 h FRPSebip s 8598y ot PE-ABHNE "R, e L Bt
|ncubated mnchaqmmhhﬂonoftzm¢mtIuﬁuﬁuﬁﬂQqﬁrqﬂ 88fn Meglized njakgratory
Egr gnbnﬁﬂplclg[syr\{rh]: ét%)e IIMZ PlE&saﬁ:@J!{ﬂens REPPI bnlr &b tithngmoRiaast i n and
PCT/ US99/ 156388 9‘6°nl"f?é:tedclt8t PPHES a€s29intls agidpisynaing & stapdacd i omati ¢
coagul ati gn Eqpes e%&ﬂ@ﬁd av B0, 1 Mpdiceall :lealoordaliaity oAt @Fatidxiall nc.
Pl easantville, and glottlng tine re copverted to UEItS of zdlntl
activity u5|ﬂﬁ°%F%tgﬂﬂ%ﬁdp 2RV & %iﬁﬂﬁ$u€?e8°ﬁ??ﬁn19%et8ni 6&65di™ut i ons
of nor mal pozﬁfﬂthummwpitasm:(md:y opadiiirgy neidnmted tsepeam nfrardi nt |
activity; prgggigﬁitaedgyy ing citrated serum from heal thy donors). Zdintl
activity is ~Seé ‘reduction in 10 clotting tine over control
sanpl es. .Exanple 7 Irﬂﬂd@mﬁﬂonagtlvitueﬂxﬂz Aespmulkat i 8n BRERCHIERMLt |1n5
zdintl |g0anglygethd Aind $vab! Lbhdrdo dapiphlist platel et accunulation at
sites of arteri nbosi s due to nechanical injury in non-hunman
‘primates. - A nodel of aortic endarterectony is utilized in baboons,
essentially as described by Lunsden et al. (Blood 81: 1762-1770 20
(1993)). A section of baboon aortg, 1-2 1S in length is renmoved, inverted
and scraped to renpve the intim ofigﬁ@E——Ei .

Inhlbltlon of Platelet Accumulation with  zdintl

15 Zdintl' is analyzed for its ability to inhibit
. platelet accumulation at sites of arterial thrombosis due
to mechanical injury in non-human .primates. A model of
aortic. endarterectomy is utilized in baboons, essentially
as described by Lumsden et al. (Blood 81: 1762-1770
20 (1993)). A se.c_:'t'ion of baboon aorta 1-2 cm in length is
removed, inverted and scraped to remove the intima of the
artery and approximately 50% of the media. The artery is
reverted back to its correct orientation, cannulated on
both ends and placed into an extracorporeal shunt in a
25 baboon, thereby exposing the mechanically injured artery
to baboon biood via the shunt. Just prior to opening. of
the shunt to the circulating blood, !!*In-labeled
autologous platelets are injécted intravenously into the
animal. The level of Iplatelet accumulation at the site of
30 the injured artery is determined by real-time gamma camera
imagi_.ng. _
Evaluation of zdintl for inhibition of platelet
accumulation is done using bolus injections of zdintl or

saline control and are given_ji._lst prior to the opening of



artery and approximately 50% of the nedia. The artery is reverted back to
its correct orientation, cannul ated on both ends and placed into an
extracorporeal shunt in a 25 baboon, thereby exposing the nmechanically

i njured arteWpos2Baboon blood via the shunt. Just pri or PCEUSPENSFIBg of

t he shunt to t he circulating blood, [err]In-1abel ed autol ogous
pl atelets are injected intravenously into the aninal. The |evel of platelet
accurrul ati on t ite £ i nj r Yy 1 r 1]

real -tinme gam%ecgﬁr%'?%' [ n'%gel %3‘3'%\% ggg%gge%f Lgéiﬁéifs'?%&iérﬁ#g?tu%ﬁl%f

pl at el et accu#erabf orinuteagone using bolus injections of zdintl or saline
control and are given justnddri QetiQidPe japeneds s anVO AN of

PCT/ US99/ 15638 97 the shunt. The injured arteries are neasured continuously
for 60 mi nut e®lafaift|2eiMuliatiops seen as an inhibition of platelet

accunul atiogn. 5 Fromthe foregoing, it will be appreciated that, although
speci fic enbodi nents of the invention have been described herein for

pur poses of illustration, various 10 nodifications nay be made w t hout

dﬁvi ating fromthe sp: rFom aite m@@eingt ifr:]hﬁili I’Wﬁl’%ﬁml’bciateemzhédi,nw Y,
the invention _is,not, |imted. except .as t ende ai ng. VO

00/ 02912 d1Enodgh 5Lt s € EhBoatRents ‘OF PRRTIEGERELEN TRaxe PRFRS what
is clainmed i sdebcribedi deiratied Hot ypeppodesnodecuilldustmptienng vardonsi guous

sequence OEO 1%\0@@5@9&1@1‘?&9&5 QIIaySEQeI q{\%z'without deviating from the
spirit and scope of the invention. Accordingly, the

invention is not limited except as by the appended claims.



2. An isol ated pol ypeptide nol ecul e according to claim1, wherein the

pol ypepti de nol ecul e conprises residues 437 to 450 of SEQID NG 2. 3. An

i sol at ed pol ypepti de nol ecul e according to claim1l wherein the p pepti de

nol ecul e | sWEEIRMA 82 and 232 amino acids in length. 4. Pﬁ'ﬂ"ﬁ?@ﬁﬁg

pol ypept i de nol ecul e according to cl aggn 3 wherein the pol ypeptide rml ecul e

is residues 164 to 382 of SEQID NO 2. 5. An isolated polypeptide nolecule-

according to claim3 wherein the pol ypeptide nolecule is residues 383 to

464 of SEQ ID NO 2. 6. An isolatedCpriMpeptide ol ecul e according to claim

3 wherein the polypeptide nolecule is residues 465 to 696 of SEQ I D NO 2.

7. A isol ated pol ypepti de nol ecul e.selected fromthe group consisting of:

a) a pol ypept i déihadl dsuréatmedrisi ng resi dues 164 to 382 of SEQ I D NO 2;

b) a pol ypeptide nol ecul e conprising residues 383 to 464 of SEQ | D NO 2;

WO 00/ 02912 PCT/ US99/ 15638 99 c)
pol ypept i de nol deul e PBorpiAldteg RAYLYRSES 1465 MY 6940 fCBRE FEPNOR2; d)

a

a pol ypepbheqith £ WdRcaeBDHESL N akieR Gleads438 $EQ4X9 Nof: 2SEQ | D NO.2; e)
a pol ypeptide nol ecul e conprising resi dues 164 to 464 of SEQ ID NGO 2; f)
a pol ypeptide nol ecul e conprising residues 164 to 696 of SEQ ID NG 2; g)
a pol ypeptide nol ex.ul e Anonpsdlsiteg rggsliyhegs 1383 nicd 698 eofacSERALBIN®R; h)
a

| PolyPeRhLdR 0! GAdLR s EOTRE! HdigpbgRidlChot8duto daRpPlscFLLRS:

437 to 450 of SEQ ID NO:2.

3. An isolated polypeptide molecule according to
claim 1 wherein the polypeptide molecule is between 82 and 232

amino acids in length.

4, An isolated polypeptlde molecule accordlng to
claim 3 wherein the polypeptlde nmlecule is residues 164 to
382 of SEQ ID NO:2.

5. An isolated-pdtieptidé'molecule according to
claim 3 wherein the polypeptide molecule is residues 383 to
464 of SEQ ID NO:2.

6. An isolated polypeptide molecule according to
claim 3 wherein the polypeptide molecule is residues 465 to
696 of SEQ ID NO:2.

7. A isolated polypeptide molecule selected from
the group consisting of:
a) a polypeptide ﬁolecule comprising residues 164
to 382 of SEQ ID NO:2;
_ b) a polypeptide molecule comprising residues 3B3
to 464 of SEQ ID NO:2; '

w CoUL. M8



i) a pol ypepti de nol ecul e corrpf;i 5| ng residues 438 to 696 of SEQ I D NG 2;
and |) a pol ypeptide nol ecul e conpri-si-ng residues 1 to 696 of SEQ ID

NG 2. 8. An i sol ated pol ynucl eoti de nol ecul e encodi ng a pol ypeptide
nol ecul e, - wheeemiz t he pol ypepti de nol ecul e conpri sBEI/HSWAMB8 guous
sequence of 14 am no acids of SEQ ID 2. 9. An isol ated polynucleotide

mol ecule according to claim 8, whefein the poI ypeptide nolecule
conprises residues 437 to 450 of SEQ ID NG 2. 10.;:#n isol ated nucl eoti de

nol ecul e accordi ng d)o cbalpm&pe\yﬁeael molLBeupe! y&aﬁpﬁdﬂ;gmf@@iﬂhﬁes s4 bkt ween
82 and 23% ﬁlc%s b ?gth 11. An isolated pol ynucl eoti de nol ecul e
accordi ng Po , g élfh the polypeptide nolecule is residues 164 to
382 of SEQ I D NO 2.d) WO )/yp2ptide molecule comprising residues 438

PCT/ US99/ 156 1 sgl ated pol ynucl eoti de nol ecul e according to

cl aim 10, l&hi?%lgpt# I@Inygeg fide nolecule is residues 383 to 464 of SEQ ID
NO 2. 13. An isol at®d- pdl wrloipeptiide mellecule aqowBrésing t beeldien 1064
wherein the pehypPepiEgapmbegyl e is residues 465 to 696 of SEQ ID NG 2. 14.
A isol ated pol ynucl eotide nol ecul e encodi ng_a pol ypepti de npo| ecul e, wherein
the pol ypeptide mol®cul @ iROYPSRELES Modprihe GPBRPLZIRG SeFHIeT : 164  a
pol ypepti ¢e Bpbestll SEE@IPNOSRRAY residues 164 to 382 of SEQ ID NG 2; b) a

pol ypepti de nol ecul g conprising residues 383 to 464,0f SEQ I D.NO 2 ) a
pol ypepti de nol ecul cor‘?pr‘?@i rtééledﬂ}?ie%‘ ¢ §ORBEL B SEF THIRRY 238% a
pol ypepti de @Bbectil FEEAPMNCs2ng resi dues 438

h) a polypeptide molecule comprising residues 164
to 449 of SEQ ID NO:2;

i) a polypeptide molecule comprising residues'438
to 696 of SEQ ID NO:2; and

j) a polypeptide molecule comprising residues 1 to
696 of SEQ ID NO:2. -

_ 8. An isolated polynucleotide molecule encoding a
polypeptide molecule, wherein the polypeptide molecule
comprises a contiguous sequence of 14 amino acids of SEQ ID
NO:2. _

9. An isolated polynucleotide molecule according
to claim 8, wherein the polypeptide molecule comprises
residues 437 to 450 of SEQ ID NO:2.

10. An isolated nucleotide molecule according to
claim 8, wherein the polypeptide molecule is between 82 and
232 amino acids in length.

11. An isolated polynucleotide molecule according
to claim 10, wherein the polypeptide molecule is residues 164
to 382 of SEQ ID NO:2.

* c L M S %



to 449 of SEQ ID NO 2; e) a pol ypeptide nol ecul e conprising residues 164
to 464 of SEQ ID NG 2; f) a pol ypeptide nol ecul e conprising residues 164 -
to 696 of SEQ ID NO 2; Q) a pol ypeptide nol ecul e conprising resi dues 383
to 696 of SH@doDd2®: 2; h) a pol ypeptide nol ecul e conpri SCHYSIESEFues 164
to 449 of SEQ ID NO 2; i) a pol ypepfdd:le nol ecul e conprising residues 438 .
to 696 of SEQ ID NG 2; and j) a polypeptide nol ecul e conpri sing residues

1 to 696 of SEQID NGO 2. 15. An isolated polynucleotide encoding a fusion
protein having a figst meonBolated @oI9AABUeSEIENholebeIe Accordh@®0/ 02912

PCT/ US99/.15638 ,101 .the, first segnmeni conprjses.a first pal tid ncodi ng
a pol ypeftd 6§?H§viﬁg ghﬁf8f%a§%gdgﬂ%Y?Fég%#%lﬂ?%?gggﬁdlgeﬁﬁéggg%%n%??ses a
second paloyédl efit SE@ Enaddi2ng a pol ypeptide that has a contiguous sequence
of 14 am no aci ds between residues 383 and 464 of SEQ ID NO 2, and wherein
the first segnment is positioned amno-terninally to the second segnent. 16.
An isol ated pol ynuitBeotArdeigetared ngoﬂ-anétmmilcé, mhteerle t RECPERERASE
domai n i 5 o5l e(iof,rgﬂhkeﬁngﬁﬂyp SOPSEStid0 fleclle i3 REQLEASE 46®MEI N
that is a nenber o t he Di si n?egrl n Proteases; and b) a protease
donmmi n tieat696 of BEQ IRANR:2-80% i dentical to ami no acid residues 164 to
382 of SEQ ID NO 2. 17. An isolated pol ynucl eoti de nol ecul e encodi ng a

pol ypepti de nol ecu erein the polynucleotide nolecul.e is sel.ected from
the group consisti Lg off jyolated -pBP%%‘&?JZ%ﬁid% P e’i‘%oa({mg ehcodes

a pol ypepidldpephlideul motdwatle,s ahekehst 36 Ypodgpeptidet mmolecule 1is

SQlected-from_the grdup consisting of:

to 382
to 464
to 696
to 449
- to 464
to 696
to 696
to 449
to 696

696 of

of
of
of
df
of
of
of
of

of

a)
SEQ
b)
SEQ
c)
SEQ
d)
SEQ
e)
SEQ
)
SEQ
g}
SEQ
h)
SEQ
i)
SEQ
3)

SEQ ID

15.

a polypeptide molecule

ID
a
iD
a
ID
a
ip
a
ID
a
ID
a
ID
a
ID
a
ID

a

NO:

NO:2;
polypeptide
NO:2;
polypeptide
NO:2;
polypeptide
NO:2; '
pqupeptide
NO:2;
‘polypeptide
NO:2;
polypeptide
NO:Z#
polypeptide
NO:2;
polypeptide
NO:Z: and
polypeptide
2.

mole;ﬁle
molecule
molecule
moiecule
molecule
molecule
molecule

molecule

comprising

comprising

comprising
comprising
comprising

comprising

comprising

comprising

comprising:

residues

residues

residues

residues

residues

residues

residues’

residues

residues

l64

383

465

438

164

164

383

le64

438

molecule comprising residues 1 to

An isolated polynucleotide encoding a fusion

protein having a first segment and a second segment, wherein

1 Jr—
AN ANR IR0
= € L M s owe
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resi dues 383 to 464 of SEQ I D NQO 2; and b) a pol ynucl eoti de nol ecul e that
is conplenentary to a). 18. An i sol at ed ‘pélymaucl eoti de nol ecul e according
to claim 17 wherein the polynucl eotide nolecule is selected fromthe-group
consi sting oWo02912 3 pol ynucl eotide nolecule that encBGEASINS638

pol ypeptide nolecule that is at |east % identical to residues 383 to 696
of SEQ ID NG 2; and b) a poI ynucl eot1 de nol ecul e that Is conplenentary to
a). VO 00/ 02912 PCT/ US99/ 15638 102
19. An isalmt eflipad yaugﬂnemtl &empmieestl e ationrtdi pglywertialem ddcodirey ean the
pol ynucl eqt i I u | ec fro r Si

polynucleétﬂageng ?g hﬁglﬁgh% }é¥§§ ’HéAE% é%ﬁ)ggg s%% Hg % gm?ht

at | east c@@Pri&esdentsecand pglyesche@a@ t@mm asmgltstpqn@lﬂe éthétb) a
pol ynucl eqid 16, MebAGH BN UedubnCTRIEIENAhd Gactlis Hbtwedh PERIERSLON

vect or r| Sl | ow ‘ng rably |1 nked el enents: a)

t ranscrl pt rﬂﬁ4er°f b%EQ Ip Biqg(%eg"rf‘ﬂﬁtw@if@éd'l Adrer Hd 5561 fﬁ@ﬁ*@PHeléf
claiml; aggki%lioned hh8ASCEd Rt 1CEB BRE Osecatld SymRKRI €ssion vector of
claim 20 wherein the DNA segnment further encodes an affinity tag. 22. A
cultured cell into which has been introduced an expression vector according
to claim 21, Wnerel mssalzdncelsblexpde@segnﬁbee@nic;@eatcdﬂdm@oded dipithe DNA

segnent thod producin al. ypept i [
cel | accorziésl ng gg pr\ﬁ'/hgraggy sg‘fiéxceﬁﬁ ee>e<l|oercersTé'[sHesf ‘g %g%yg; r‘1‘L%de
encoded byCthaa.SDI!JAgsegrrent and

a) a protease domain that is a member of the

Disintegrin Proteases; and
b) a protease domain that is at least 80%
identical to amino acid residues 164 to 382 of SEQ ID NO:2.

17. An isolated polynucleotide molecule encoding a
polypeptide molecule wherein the polynucleotide molecule is
selected from the group consisting of:

a} a polynucleotide molecule that &encodes a
polypeptide molecule that is at 1least 80 % identical to
residues 383 to 464 of SEQ ID NO:2; and R

b} a polynucleotide molecule that is complementary

to a).

18. An isolated polynucleotide molecule é.ccording
to claim 17 wherein the polynucleotide molecule is selected
from the group consisting of: ' ' '

a) a polynucleotide molecule that encodes a
polypeptide molecule that is at least 80 % identical to
residues 383 to 696 of SEQ ID NO:2; and

b) a polynucleotide molecule that is complementary
to a).

R O O



recovering the polypeptide. 24. A nethod for nodulating cell-cell

I nteractions by conbining the pol ypeptide according to claiml1, with cells*-
in vivo and in vitro. WO 00/ 02912

PCT/ US99/ 1598800882 25. A net hod for nodul ati ng cel | - cel | PEHUPA8B ons
according to claim24, whereby the cgld,s are derived fromtissues sel ected.
fromthe group conS|st| ng of: a) tissues fromheart; b) tissues from
brain; c) ti ssues fromspinal cord; and d) ti ssues from skel etal

nuscl e. 26 An i solat ednpoig@mﬁedjepdbymmﬂle&m@eprm@lengﬂ@ cantogylings

sequence 9 aci d wher t n ds i
sel ect ed*Fr (Szﬁ’latlﬁ‘e gt’ou%’eggrligl g ngﬁ)rz’eify(;‘lgl }égyféﬁ% 'ﬁ%}gﬁe Jg% 9@5%% I Nsé) ISS
c) SEQ£lrBmNCh ) ; gxhjup cORESLEDiND dB;  and e) SEQ ID NO 11. 27. An isol ated

ol ynucl eot i de ol geul ¢ engofidaes 30! HotdolobyPenitde diloseyl e o1 claim

polypeptide molecule that  is at 1least 80 % identical to
residues 1 to 696 of SEQ ID NO:2; and
b) a polynucleotide molecule that is complementary

to a).

20. An expression vector comprising the following
' operably linked elements: ' | |
a) a tfanscription promoter;
~b) a DNA segment encoding the polypeptide of claim
1; and

c) a transcription terminator.

21. An expre351on vector of claim 20 wherein the

DNA segment further encodes an affinity tag.

22. A cultured cell into which has been -introduced
an expression vector according to claim 21, wherein said cell

expresses the polypeptide encoded by the DNA segment.

23. A method of producing a polypeptide comprising
culturing a cell ‘according to claim 22, whereby said cell
‘expresses the polypeptide encoded by the DNA segment; and
recovering the polypeptide. '

24. A method for modulatlng cell-cell interactions
by comblnlng the polypeptide according to claim 1, with cells

in vivo and in vitro.
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25. A method for modulating cél

PCT/US99/15638
103

L §E

Zcell interactions

according to claim 24, whereby the cells are derived from

tissues selected from the group consisting of:

a)
b)
. c)
d)

26.

tissues from heart:;
tissues from brain:
tissues from spinal cord; and

tissues from skeletal muscle.

An isolated polypeptide molecule comprising a

contiguous sequence of amino acids, wherein the contiguous

sequence of amino acids is selected from thé group consisting

of:
a)
b)
c)
d)

e)

27.

SEQ ID NO:7;

SEQ ID WNO:8;

SEQ ID NO:9;

SEQ ID NC:10; and
SEQ ID NO:11.

An isolated polynucleotide 'molecule encoding

the isolated polypeptide molecule of claim 26.
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