THE 1 NDUCTI ON OF ANTI OBI OTI C PROTEI NS AND PEPTI DES BY LAI T/ sCD14- PROTEI N
Abstract A nethod of aneliorating the synptons of sepsis conprising
directly exposing epithelial cells of a manmal in need thereof to soluble
CD14, or active variants thereof. A nethod of obtaining CDl4 froma stock
solution containing protein of a mammary secretion is described. A nethod
of directly activating B cells using a sol uble pol ypeptide having the am no
aci d sequence selected fromthe group consisting of 26 November 2002

| eu-l eu-1eu-1eu-1eu-Ileu-pro-ser, | eu-leu-Ileu-Ileu-leu-Ileu-pro-Ileu: and

| eu-l eu-1eu-leu-leu-leu-val-his, and which is specifically recognized by

t he nonoclonal antibody 3Cl0 and which activates B cells is descri bed.

Bovi ne CD14 genom ¢ DNA i s descri bed. 26Rovenber 2002 1 THE | NDUCTI ON OF
ANTI Bl OT1 C PEPTI DES BY LAI T (SCD14) siBeME! NsFhWELD OF 1 NVENTI ON Thi s,
invention relgtes to soGIEubI e LAl T-protein (CD14) derived from manmal s, and
related protéins, thatdrr 8EYFSNPIGYdEP thea%pr Bibheint of Fanbe.bb@dihck

pol ypepti des,<ijgart i cul amkyinowtet@nsd A/rIinRotTR ' I rticularly
epithelial cells. This PHV/efi‘ofromigo rel at erpg%déﬁgt]ﬁg&flé%ﬁﬁ$?%ati on of a
portion of CDddopecessahysf955he direct activation of B cells by CD14.
Peptide antibiotics and their induction by endotoxin Antibiotic peptides
are w dely di%\‘%ﬁ? but ed _Elg 9%%’[9?‘@,2 and conprise a wi despread nechani sts of
host defense TLeluer. RT°&U4I. 1993. An . Rev. |nmunol 11:105; Bonan, RG
1995. . Ann. Rew503% mmunolus1&z6ds, sssLehrer. R ., T. Ganz, and MR Sel sted. 1991.
Cel |l 64:229; 2a%toft MW®P5-2Curt. Opin. Imuml 4:3). An advantage of
pepti de anti hi;gbi cs as gf actors of the innate i mmune systemisiheirability
to: function without specs tan. and withers nenmory Their anti-bacterial.:
anti-viral arfd’®hu-| un§afriraehecvicti es pernit the host to delay or possibly
even avoid meiebi al ghowth shortly after infection, before the adaptive

i mune resporgeixan beiimbilized (Lelue , R. cc at 1993- ‘Arm Re, | munol
11: 105; Bomarf3?! 1 G 199€P‘AAnn. Rev. I nmmunol 13:61; Lebra, RL. T. Cram and
ME Sel sted; 1891, Cell P8%%929: Zastoff M 1992. Curr. pin. Inrnnrot 4:3)

. Defeasins<dap® the |l argest famly of antibiotic peptides, and are
conposed 01 P29IHIEIPS AT RECAetEcrmEss GBS gc@Bntac: oSt idii Q) eat s than 5%
of. total eel RdaicapéQt QlcPedgtyd trophils (Boman H. G 1595: Ann. Rev.

| MW oL 13: %Cli: Leharger. Rld; Uq%%???g%&écﬁ%g%&étf‘éta.t‘*fg‘g"f?tteé?q 6422120
Zasrot M 199F2CCFA79° VERIHEITA MAaIsULY c8Jtgtatiop trgdaids grbpasiNs are;@l so
known to be pgoshd ¥ qd MBS s (Lehrer. R1. et at 1993. Ana Rev
| munat  11: 105; c;ogk’ﬁ:ﬁa&fl B % 19%.%%%?%%@\?&?%%%?9“%:%ff?aalgéﬁ‘%er, R0 T,
Ganz, and M PSR Fa"1T999c tatatdeat: 4oRB0ctcT agkahbca-Mel@Oqt:CUrt . £Joi N

| mmunol ,. 4: 3kctaRchgbanec £ ees_described in bovine '

epithelial cells of the ({Ere\z&(‘::he%g%%k%y %%f.%cﬁgglfcff“ﬁ%s@a??“&??d C.L.3®Bevi s
1996, PNAS. 93°ET58)99 ATECW9a9AFuRRCCId-Soh erametdces ,caB:tStgga Stgebzehagy, E D, and
MA. Zasl of f 80241961 LRES 2R 7: 2).. Lbws been denonstrated that edot oxin,
inthe form of 193ISi popol ysac%%a?cijtg%s%?ﬁg AT §8°RI9WA-“IFBR9ETncr eastOi n t he
- expressi on ofITRESSERFEFA RISt PRI 9EN codiogg glnganthi e Qich fgpept i de idy, -
primary trachegegRpidehglil Dianmond, G LP. Russell, and C. L Bevis,
1996- PNAS 93?%15%) . _Tﬁgsbgdgpﬁ%g%t?téce?ﬁ:e “PracAearecgehtfaretspept i FPO( TAPI
is of -the 6d&FEHIEIaC (ragistcdTheanmoban csym@fcad RAP-dcaghict Jaoth EEQm epi thel i al
cells of theccdsRickal e was shown to be nedi ated through nenbrane
CD14 (nCD14) eigﬁr ess_etéef)t%tgtgﬁe&g%gtc 61 Pa T TEPY $95CotTAaT| GPotetacepi t hel2oal

, CD14 was coRSISEENRf WPtHctessshsaraati@nedttaccdci@caclhbMaliQn Procgss
resulting i ncJAIEcac%éQEQ&?,L%Q yas iphibited in the presence of nonoclonal
anti body (mAb) specific for CD & ? AOAFectItractray qupfesesdt, and &oL.
Bevi es 1996: FWAgtggZCSQ_%}QQaWﬁa#g&gtd’tEaﬁﬁgﬁicﬁ§6i¢9&59§gcg‘(§%ét}9@§_ t hought for
sone tinme togm@&ggggc‘l{@ag ow kerof monocytcs nacrophages (Ztig(er :
ithrock, KWL, and Rf. U evitch to%s SIHneey seiroctaseagedatada®]) , i t96bs now -
known to. be 8gxessedstnroepitietdtatesCeddcsedd "icy&@capggmcqmét‘% icssuesm(ZannB.

C. et al 1999.JocqfbP MY, 181 857). R has also been foun Hat epithelial
linings of other tissues respond o eff6voLra corapqsht ammamtaon t hrmsgh t he

| ocal product¥oncwhs ded¢@asicasigeddicRAr detd Rl 2L he squanous. epit heli'lz%I2

liming of the tongue has been shown to respond to infection or :
inflammation with the production of Il-defeasin lingual antibiotic peptide
(Sehonwetter, B.S., Stolzenberg, ED. and MA. Zasloff : 1995. Science
267:1645). In this study, nmessenger RNA (ntRNAl encoding |ingual

antim crobial peptide was shown to be present to great abundance in _
epithelidl- cells of 26 Novenber 2002.i.the tongue that surrounded naturally"
occurring lesions. There has apparently been no report of nCD.4 - - -~



105: 1039; Massaguc, J. 1987. Cell 49:437; Wami. M e[ at. 1987. E4fBO J.
6:1633; Stoeck, M et. at 1989. J. Jnmmunol. 143:3258). It is therefore

pl ausible that T cell function in neonates is actively suppressed by these
cytokines to allow time for the maturation of thymc fuaction. It is also
of obvious inportance for the neonate to initiate the production of its
own protective antibodies, given that maternatlyderived an ssi vel
acquired Ig is both transient and contains specificities t m@@??@ﬁgz

mat ernal antigen encounter. It is expected that LAIT-protein  functions as
a T cell surrogate, supporting the growh and differentiation of B cells in
the neonate freshly exposed to environmemtal antigens. The operation of

LAl T-protein thys offers an alternative, truncated route for activating

t he i mmune sysiiem whi gfei S i ndependent of T cell function. Sequencing

anal ysi s of WB#8&Pne LAIMaprotein fragnents reveal ed high honology with human
CD14. CD14 was'*3ubsequ®fery purified from hunan col ostrumby affinity
chromat ogr aphyoodsi ng ayai |l abl e nonocl-onal anti bodi es. and was shown to
possess the stowegquangetwtodek gjtoghtgaty aedokydyl 8§q@8a &R &g%JC?LCCbovi ne LAl -
proteinmn. Theagﬁggagngggkn%mgovine LAl T-protein was clone roma bovi ne
cDNA |ibrary, and showr to bSRTGHPIR INGHEAIEE Jastoteranrrarec@Be4, at ot h
nucl eot i de arekcpsmteiantdgescah ssgedieeanhdiaaiechy a3 tr@g%aqc | 4, ag,wel |
as reconbinag&:gpgggqc%ﬁig;groteiNCD 4 was prepared in both insect cell
and mamal i an Cel 1 expressromr cSyStendaocarmics st¥rograce whowacdso contzapn all
of the biol ogistatecas mradgbices ggbtdiatda/gedooydghe tblJe L Af8LJ2, 0, col osfy al
origin, mnthgégg%k ig.activities within a factor of two o that “obser ved
with native matertal fsofated FT6RT Eatiobicteheotachease sspeebes. | n tike
context of tHimcinventyomaal Fatidtgd SeddtRlcel RcegOfecr YILIRLOLI C 420
pot ypepti des"gagg.__e:,gxg tt@tmé?%;i; biotic g(%Ir_operti es: . (ii) linedr, nostly A2l i cal
pepti des wit Hout cysterne. Wk GFeYi $Iretat-at NPgrgecape ceroptws) ; (i idpo

| i near pept i gegesgiagh dutagcansy ecneagas wct:&aag@itg&gpgthp%ucggq%f certgin

resi dues such, s, Rl k% e.and arginine;iiiantibacterial "peptides wth one

di sul fi de bond; (i v“"}o 'n) pept T ades IHi "t PG teT SsFettSe Satrateercgi vi ngomi nl y
or only B- stisétrosts mtdatigmst iongdodalidggdadtoaRed chddiliy &&éﬁﬂ!@n def %Q§ri n,

FM 1, rabbi ttgg%%g @cclgPal Bt raa:g_ gef ensin NP-1, bovine fi-defensin, TAP

Pig Prctegrin, 3, and M s “erEbITCIRTAFErh taoacagge (cpyagargtishact ermeal
peptides dertargeracda ogachenuge ropakypRpiddanqd thyethay knawp functigps

( Boman, H G o229 Ofben evétﬁnnupol. 13:61). "Defensins" aré a subgroup of
anti biotic polypeptides {gﬁawar%fg,c G WrEEIRHEhEFistIogc antraaf@esr ol ogyof t he
Neur rophi |, S98erctGanditraiyes dntdsescigt ytoPERSSy BRt8dcad0)caadbecad® NOVEpher

2002 "Sepsis&mg§mggpg%£&pgayggggtnanifests itself in a human patient, when

i nvaded by a m crobial o agent . a T enpSPEtUFE a9cc§rasat grtacharra38C 01964 ess
than 36C, a trmrearat@ceftagr eadoentddaatt Ol b@ALEgRE M OUl L2 §espLyatory
rate of grequécgggpt%gcgleaghg er mnute or PaCO2 | ess than 32 nmHg;, a
whi t e bl ood cefl count  of *yr edref FhHif IcT0attFaIFet [seemscydvan 4, 006 nm 3
or greater -t4tarcsi® Fravedrace gébradysy JREMBocOEGRBdYysfunction, ., ol
hypoper f usi on, or hypot ension. Hypoperfusion and perfusion abnor marities
may include,<2lbet are snot |imted to lactic acidosis, oliguria, or an acute
alteration of2lkental gtetes (1992. Chest 101:1644). In the context -of this
applicationj§§§14, un@%%&eothermﬁsé i ndi cated nmeans any of bovine, hunan
and nurine CD 14 proterns, reconbinant or isolated froma naturally
occurring soWpege ("natsive"), the sequences of which correspond to SEQ ID
NO 4, SEQ | B RIS En eSS T'DE NGBS TTE epentsiae hytecTee RE@SEen 1 Nvent jon
provi des a useckfrcid SRR oTelepsTSY soluble CD 14 or a pol ypepti de
portion of CD 14 that enhgﬁggs exﬂ%%§§%gﬁmﬁF’HBF@W§9h§NFﬁ@§mﬁannal}Zbr a
conser vat i vEIS§TERES FIEERAETS Fricastccof scasmictbdCRMdeREsd BB On t hay,

enhances saidc@RABScRtrad eparation of a nedicanment for use in
enhanci ng -expressi on of %%%?%%FnAcmﬁ?CT%PW%@F he nedicament

is for use PPRTRAICPASE! FTPT@XpOS MrgCepirt hebmko@ebdssc@hn@ 1EBRERL: L O Salg

conmpound. Thgpdda¥RAL L I a_use of a conpound conpri sing so;aubl e
CD14 or a pol §pepti dé% #%Jng%%%é%?%&@ﬁ“icﬁ%‘ic TECPEARPER ERCTERISARSSI on3@f one

or nore defensins by epithelial cells, or a conservatively substituted
variant of said CD14 or the fragment that stinulates said expression, in
the preparation of a nedicanment for use in stinulating expression of
defensins by epithelial cells. The invention.also includes a use of a -
conpound conpri sing sol ubl e 'CD14 or a pol ypeptide fragnent of. CD 14 that
stinmul ates expression of a defensin along the gastrointestinal tract of a
mammal , or a conservatively substituted variant of said CD14 or the



specifically recogni zes human CD 14; and a DNA sequence which encodes the
sane pol ypeptide as is encoded by a DNA sequence of (a) or (b) above;
wherein the pol ypepti de encoded by (b) or (c) stinmulates said expression.
Preferably, the pol ypeptide is specifically recognized by an anti body which
al so specifically recognizes human CD 14. Preferably, the nucleic acid
nol ecul e havi ng the DNA sequence of (b) hybridizes under stringent
conditions to the noncoding strand of (a). Preferably, the gaNbRambyr 1082 Mb
3C10 and/or a mAb that recognizes the same ami no acid sequence as mAb
3C10. Preferably, the conpound is for oral adm nistration. Preferably, the
conpound is for admnistration to an infant as a conponent of infant
formula.. Preferably, the conpound is forsadm nistration in the formof an
aerosol . Pref P ide is contained in-concentrated m k.
Preferably, tﬁ%&?%érﬁr\ggtrn - %’lg%é ycg;g%ﬁcf;%%, CSFOCET AR ERCER PERIGETCTSr CD 149 as
the case may HATCIISA adefisdocas @reeppicesmAtanbe RrddkRiaf LoSRHEGE. Prefgrably,
t he conpound | i i cal exposure of the epitheliumof the
trachea to th?ﬁ%%%ﬁ%&%c%ggﬁg%ﬁﬁ% CTERCTPREE CHARETEY CBEACTERARY ef er abb v,
the conpound TYTEEece apiasatcce qpostreertt eecti@c@Ut@m@REASE Mgl @ manyal
particul arly &&GMPQ%C&\QE&A%(?fKCTJ;AQ' et anot her aspect, the I nvention
includes a nethod of preparing an of it HERTCTFGT SHFFARETT CEeprest appl ise@t i on .
to-a wound of CHGREITAS IeFeTeEama aeddoamat didgocch®. fck@sike ChedsBlGSt 1 0N,
particul arly Qaeteridl .i.0feetion,  thereof, conprising incorporating-into
the ointnment an effective anmount of-a PORTAMC APBIIAF FFEGATFCTCD 14 780
obt ai ned f r onfACHESIIBICHrTEDCR TR ceRB CcrcBMERN QRr@hsr BRGHHAES a digtary
source such ag.-pi-aat A%CQ‘E\EML\)?’ m |k or other liquid having added thereto a
fraction of a mlk product, T e 1T ACT BPACREPURRCRIFT6c FefivesT™@oncent vad | on
of CD14 than PASBEIFFES ATROGRELE WREITCADE AABETCAEK DRBRETLEKRIIUC , \é@ﬁf ein
iC

the mlk produyglecdagrOR i s-not been treated by a process wh
denatures the CD 14TcoﬁrtT\£4lnﬂr?g€ C?ﬁreg?’é'ricﬁ PO ECREAAAERPCIh afccemetd | osas2d he

desired act i VIEGCoshq Crdrer @i e tcamngemad raerretBe daRbrkdedS rPif&LAbI Y qptai ned
from bovi ne rdgdnhkarcBEELEANIY, 5 N the use of the conpound according to the
present invention, the conpound is for admnistration to a hunan. 1101
" Preferably, i<r} 5>he use according to the present invention, the mammal is in
need of prot egczti_ipn aga§7g§t_ a mcrobial pathogen selected fromthe group
consi’'sti ng of<2eerus, baeteria, fungus and yeast. - 12b - 26 Novenber 2002
Preferably, t¥é3tonpourkdvine for administration to a human suffering from
i mune deficiqapgy. Preferably, the defensin(s) is selected fromthe group
consi sting ofMeRtWRIGys RtaNAZo A3 NR3, reuRlNP4, NRL, JANP2, .and HNP3 and any
conbi nation thereof, or the group consi sio ng oﬁeulglaﬁls,erl—i\jﬁz'je“and HNP3,
Preferably, the i8I0 RRLYpeptide, as the case may be, is for
adninistratioon in an ansunf’pﬁéfﬁﬁeﬁl\'f\af@ﬁ ABSUt '253sp dysP)griAFPabout 2500 g
per kg of boq,x)el\gigght so‘;‘a 't geésngmgl Eer day or in an anount of between
about 300 g to a U 1V Yp e IEg dihr Hedyise i lghtrrpese day .sefheci nvent i on
thither includes a use of a conpound conprising &°sol ubl e pol ypepti de
having the éﬁ?rggl & Fysegtent elsolechedal @M hbegQWR:¢aAgi sting of
| eu-1 eu-1 eu-1eu-Teu-I eu-pro-ser® | eu-l.eu-I eu-legu- |eu-leu-pro-leu; and
| eu-1 eu- | eu- hegl-sketeh &lin \6ah -gAk Sy 3R iGh .S cifically recognized by
t he -monocl on&F  anti body 3C10 and &/hi.c actﬁiﬁ’/aT?g%S’B"é%|HY§,gan t he
preparation @f, a,ned nt for use in directly activating B cells.
Preferably, t e am_n%%ggﬁée c?'aﬁﬁrl?gﬁg P49 Jahdén ces Jer doe dgufaipm t he group
~consi sting of SEQ GIlD NG 4, SEQ ID NO'5 or SEQ ID NG 6 3r a conservatively
substituted UH Paht 2} €569 Ahhidh lautievaresiBvaCekh Si-q Ofia &fir agnent t her eof
which activates B cell's or a conservdffvely substitufied variant thereof
whi ch activategyBseelks redhgs ichy @Bt 9P tkRGhYAES 18, thansggpic mammal having
i ntroduced into itd'yenone a nucl gke acid sequenge encoding a pol ypeptide
havi ng- t he -asiyeraehd psequenge .dentified as SEQ ID NO 4, SEQID NO5, or
SEQ I D NO: 6, or 187 agnent. of s_ai_iég %8’1‘_3?!%%5‘{1? &_éa%gfﬁ dit det I"practivates B
cells; or a yariant rofLesal d polypeptide which directly activates B cells; _
a conservati yé y suf)stl'fﬁ‘f%qg’g/é{ﬁ 3RE Tof Ttlhe'h?@wpegomd&rp Qku conjugates of
the fragment or variant thereof which dired¢fty activates Bétells, wherein
the nucleic acid sequence i's under control of a CD 14 pronoter endogenous
‘to the manmmal and the nucleic acid sequence.is in addition to nucleic acid
sequences which naturally occur in the DNA of the mammal . The nucleic acid
sequence optional ly encodes a pol ypeptide having the am no acid sequence .
~identified as SEQ ID-NO 4, SEQID NO.5, or SEQ ID NO 6, or fragnment of said-
pol ypeptide-which. direct !__yf__'.-'-a_g_-t*i--vat es B-cells; or a conservatively - '




-17 urine high stringency washing conditions consisting of 0.1X SSC, 1 %
SDS at 65C for 2 hours. Signal intensities for TAP were nornalized to
relative RNA anount neasured by assessing the signal intensity of the

| oadi ng control probe using a Phosphorl mager (Ml ecul ar Dynam cs). Figure
9B shows the kinetics of LPS and nBo-LAI T/ sCD14 i nduction of tracheal
antimcrobial peptide (TAP) nRNA i-n primary tracheal epithg%hal &el % S,
Primary tracheal epithelial cells were prepared and- cul tur \3 Zbed
in Figure 9A. Replicate cultures all contained either 1 Tg/m of I.PS or |
Tg/ M of nBo- LAJT/sCDi4. At the indicated tinme points total RNA was

i sol ated, resol ved on agarose gels, andgpyobed first wwth TAP specific

ol i go-pr obes L followed by a tubulin specific oligo-probe, as described in
Figure 9A Srgn@ ¥t @ns i T8 SPobYSTRR Wor eenargvedd zedako i€l ative RNA
amount neasured by assessing the signal *Intensity of th# | oading control .
probe usi ng ‘daPHogghotisneegeren(Mkl BRUPAS cfyRANELS .o PESERI BTl ON OF PREFERRED
EMBODI MENTS The experi®ents descri betBshel ow denbnstnsd e that the induction
of hi gh buoyantadefsidny &Rl QAL cells_derived fromnouse are induced to
enter "and progresst®hr ough cel | pcgl%gl %J'ﬁ %pr%s“pgﬂ"ségﬁ 5t EtoRt nant forms of -
bonne and h SLALT-pratein/sCbl4. in vitro, in.defined serumfree nmedi um
It is shom%%ﬁ%ge%t%%ioga Sheeriie ?‘S(S‘rl'itshggaﬁ#mblat esyrElral resi dues 7-14
of human CD14, "but not mAb MEM I8, specific for the residues 57- 65,

speci fi cal | y; 35 it B1E S HEI SR Dot $imgrraceiovsdry enf vieeanbi nant and

native bovine and human LAI'T- protein/sCDI%#% or nmouse B cedds in this
assay. | n WRAlpfdadehdiagilathie i vaer @at irat d1ansOf 14 g 4.. nfg" nurine
pre-B cell line 707/3 td%n nlg- state2soby reconbi nangssbovine and human

LAl T- prot ei n#18 Gk 4er itRu 385 i vAeG,S fr jum is denonstrated. It is. -}
shown that this process i g i nhi b??ggéﬁyﬁwg*&fg%‘%gﬁg ¥idt THAD MEM18. It is
shown that QQph LR receni_nant bovine LAl T-protein/sCDl4 nedi at ed

i nduction of LFﬁe %%Pgé\r %e?g ‘é%ﬁl} T s R 4t vabPunfiy ot ate are

i nhi bi ted b;{r di phosphoryl lipid A derived from odopseudononas

sphaer oi des ' CRSDPIK SLY 1R ST IEapEvE Heee Sehevag OlensspunauOfecneyan subj ect s
contai ns 100-400-fol d hi gher c¢oncentrations of° native human

LAI T- pr ot ei @Fgw Leu Senpay &du oo Sef Uy SAPTIESLL QY HleySaE Subj ects taken
at the sanettne post- partfn it is shown 3that the increasgd concentration
of human LARIp peotrei mEsGE) 414 Rsk @h9 dmlk relative to that .
observed in serum persi S8 ui;g to 40%5%1%%%%83{%p§9’t%§3§tmi“3 shown that the
bi ol ogi cal agi iyl i,ve .bovine LAl T-protern/sCD14 in m |k obtained up
to 200 days post%%g’? %Eﬁ %g‘it' ;‘g%:g%-jg?g@;é v, ‘l}gﬁaetmd’&éégg\?e’&aiﬂfrmovi ne

col ostrum QVi;:\Pe m | k-derived LAIT- pratein/sCD 41 S shown to induce hi gh
buoyant densTty SETRAMC B GbY Vet § f iSkedif lemMmBUSe ted @At@k and progress
through cell cycle, in vitro, in-defined serum fi*&e nedium wth specific
activity cofiffabbbFl Pee fbrat observed for colostral derived native bovine
LAIT. protei n/sGOl4. 1t is shown that B cep growh pronoting activity of )
affinity purified nBo-LAIT is severely reduced after boiling at 99.9C for -}
10 m nut_es.:giﬁl’ii s shown that sequential salting out of proteins from
clarified bgii,pe ml kﬂg@hey using (NH4),SO4 as described in detail below,
results in thesenrichggmat of native bovine LATE-protein/sCD 4 in the 62%
(‘NH4) 2SO, fraction. This 62% (NH4) 2SO4 fraction of bovine mlk whey i-s
shown to stitiikat g iR induction of the differentiation of the mCDi 4 rug"
marine pre-8 cell 1ine %‘?)‘2%? bE R A g-e“ deytlen o Viet val Hit i S- shown t hat
nol ecul ar sjieving of ‘proteins in the 6 8A)(NI L), SO, fracdti on of bovine mlk
whey vyi el ds'¥r &¢t ‘f‘lﬁn%:e?’ﬂ’q Etfefly ArdCpacti weu nap indg QP Gne

LAf f - protein/sCDl 4. These enriched ffactions are skown 26 November 2002
-18- 't 0 havkrer ensgtlycyb0fenf siledsdd ghee-SREC L Livity than the 62%

(NH4) 2S04 fractioff of the bovi neden | k iﬁpf%éeg‘s?%é%é'tef&ﬁ“&ﬂathe _

di fferenti agneomnofyst 18 HIGDIA v. t £ O, urine pre-B cell line 70213 to an nV
state in vetroso It is shown that E{”Pgat?‘lﬁb‘i e Bt @F SBotthubovi ne and human
LAI T-pr ot EiALQSI?Q %.'u and_ reconbi nant forns of6 bovi ne LAI T-protein/sCD 4
produced i nestamyal i an cafy f;ﬁc’tﬂso’%grﬁ%l 8pAbs 35D RLS 1S @B Arg €ach i nduce the
expression of tracheal antinicrobial peptide (TAP) in prisfary bovine
tracheal epithelial cells. EXPERI MENTS LAl T-protein/sCDl4 Mediated B Cel |
Activation is Inhibited by MAb 3C10 The CDI 4 specific mAbs, 3Cl0 and MEM 18
inhibit the activation of nonocytes, and thew ensuing.production of
inflammat ory cytoki nes ‘nedi ated by LPS-LBP conpl exes. Further, mAb 3C O has
been shown to inhibit sCDl14 nedi ated activation of nonocytes. The latter
result is consistent with the existence of receptors for sCD14 on -



i ndi cate that conparabl e amounts of RNA were | oaded in each track, and
which were used to normalize the TAP nRNA signals. 26 Novenber 2002 -23
Shown in Figure 9B is a conparative analysis of the kinetics with which
Tg/ m . of either LPS or native bovine LAIT-protein/sCD14 induce TAP nRNA in
cultures of primary bovine tracheal epithelial cells. Epithelial cells
were cultures as described in Figure 9A and the expression of TAP specific
MRNA was assessed at the indicated tinme points. As il ustr2éNeventhet 002
- stimuli induced peak expression of TAP nRNA, normalized to the [|evel of
tubulin nRNA (Figure 9B), at 16 hours. The present invention thus provides
a nethod of preparing a CD14 concentrate froma mammary secretion. The
secretion can be colostrumor mlk or botH? The secretion can be froma cow
- or human, or cther:.A18peei®s.vabQlys iRJUSE r4.aly.Pr ses, -the production of a
concentrate of endogenousfﬁovineyCDl 4§LégngEéggggggﬂﬁéﬁﬁﬁgﬁly in cow mlk
appears prom Shig;ht ef.erabl e under certain circunstances, to '
_genetically mjd?f y %ﬂ%ﬁgﬁh%m ?)%g?d‘@‘g‘lcl‘é“dﬁiﬂ’fﬂ’rﬁ‘sﬁgs‘r@é@éri bed bel ow.
As it is-posskgl§ut% di m ni sh or destroy beneficial qualities (defensin
i nduction actiVI'ty? FhdFOMB “LdrF Ny itwnlTarilon @etAspitey)iyofri€D 14 by heat
treatment of mlk, it may be necessary or desirabl®%°to obtain the CD 14
wi t hout such BT ALY (hedieRent wof ek Ike L@AGIVATa ith: Wik GRLGPL4can be .
"concentrated” is by the saltind®®dut proceduredd4descri bed above. However,
this is.not tlseratyetreirthadu avaiskaRle st n skilled in the an. For
exanpl e. ton éfthange chromatlégraphy, ngfggﬁﬁéﬁggfﬁﬁfﬁéSéﬁﬁ§ﬁatography can
be used, The rpeiheds: I herein coul d be inproved and optim zed for
commerci al product i oﬁggf%géﬁq’égﬁ%éﬁ (&t §55 6PV i'SBI'HE &8t AgliseFonal |y, ot her
- conponent s oflplég QL colostrum that may be found to be undesirable, can
be' renpved accor di ng ?é%g5?6€EHEF%§1kq5§ﬁetGY&GE@NB@WﬁShk&hed in the art
Exanpl es of such procedures are described herein, in3hich mlk is subject.
to centrifugaffof-agie fFoghi fgx lLhpirts Leemey edpy aB8 H&) Prof @i - cont ai ni ng
liquid (whey) decantéd fromthe c&8%in pellet foreed during
cenirifugati opiu hkgchatied e CR4 2iS 1.8, I ' hat _is identified and
separated from af*? east one con?ahinaﬁ%44ﬁfgﬁggg€éﬁ ??°ﬁ235g%inarily
associ at ed i NNkl Seu SHE r he. ani mal or hunan source of the CD 4.
In preferred zambodinentsafﬁzf fgnk§ gi%fft 38 S Aredded s §eluse as a
medi camrent, the DI 45Y£II be isolated to pharnaceutical |y acceptabl e
level s of purity W th resphttit 81pF éf‘h?lg)?r‘i’ His Spedressoiiewrigin. In
preferred enbodinents. CD 4 protein w P’ be purified 33 to greater than
95% by *ei ght SUt *bt BTLER &S det etaritedabysd reo skowiy spEhRPdys and nost
preferably nore than 9§/%by wei ght. TRBSe are prefereed degrees of
i sol ation. A @BlArcencent bl eed SsiasGDLddt Al @LELD: QRL gl neg, from a natural,
source which has beéf treated so &8 to be presentein the concentrate in‘a
greater concegiy afd onn than which it is obtained in the natural
source. By "sol ubje" CDI4?W%Eﬂ%é§iFuh Y5 Aot BELIVE LHARSH &=hot nenbr ane
:bound, as by a glycosyl- phospha-tidyl-inositol anchor. As far as
treatnents are concerned, it is inportant that the desired CD - 4. activity
be retained in the concentrated CDl14. Thus, in producing CD14 for use in
activating B cells, a solution containing CD14 would not be heated above"
990C0 for 10 m nutes, for exanple, as these conditions are known to
severely reduce this type. ofCDl4. activity. See Figure 6B in which it is
denonstrated that the activity of affinity purified n-bo-LAJT is
essentially destroyed under these conditions. Using the techniques
descri bed herein, ra skilled person can readily determ ne conditions that
are harnful to a desired activity or that are relatively benign. Thus for
exanple, the effects of various tenperatures and tines can be applied
(e.g, 4000, 5000, :60000 0700C, etc.), could be applied to solutions
~containing CD 14 for various lengths of time (for exanple, | mnute, 2
mnutes ....10 mnutes) and the effect on B cell stinmulatory activity
~determ ned according to nethods di scl osed herein. Likew se. the effect of
such conditions . on defensin 26 Novenber 2002 _24_induction in epithelial
cells could be-readily determned using a simlar scheme. The effects of
outer conditions, =~ say salt effects, or other chem cals that m ght be used
in the treatnment of milk could also be readily deternmined. Care woul'd then
be taken to avoid exposure of CDI 4 to conditions found to be adverse to
its desirable activities.. As CD14 is concentrated, the amunt or
concentration .of- CDl 4 can be determ ned according to routine nethods. A
~ popul ar "assay is the chem | unmi nescence-based ELI SA assay. For detection of
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directly to the wound. The conposition is permtted to remain in contact
with the wound for a period of tine sufficient to aidin reducing

i nfection, for exanple. Such nethods include incorporating conpositions of
the present invention into a creamformnulation or soaking a gauze dressing
with a solution of the conposition and then applying the cream or soaked

-gauze to a wound site such as a burn, donor site wound, ulcer or anyzg}ﬁ/pe

of cutaneous wound. Additionally, sutures or staples may b Newgmber

soaked with a conposition of the invention and used to close an open wound.
The type of wounds that may be treated using the conposition of die present
i nvention include those which result far/gm any nedi cal or accidental :injury
whi ch causes epithelial danage such asophthal mc¢c wounds, such as those

whi ch resul tgggr‘:é’m"éﬁrﬁrédie“ da\lse@m,mewtrame@u&omwnﬂs,ne&m &S, bum wounds,
donor site wounds from skiﬁotranspl ants a8 ul cers. Additdoonally,
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damaged may be treated Wth the conposissbons of the pr;fg,genr i nvention. Leg
and foot ul GeL S.iB¥oahs [ wi_th conpositions of thé present '
i nvention. Admi ni st ratqb'%ﬁp%%‘} Sgﬁtﬁ‘g‘gi’;ﬁ’géﬁ’é OF ‘theprigeete FHtvention through
the use of q\gaqgr%sgl,r \M%ul d be -particularly suitable for exposing the
trachea and-even® Gge ungs 65 YEbEY VPh SanyFlevisatieutvae radviant age of exposing
bacteria (or viruses, fungi’, etc.) to one or nor&>defensins during
i ngesti on .ot §haPAt Pem Sletks Aoul d be general | y- understood. This would be
especially true In the case of 7> subj ects not necessarily capabl e of
mounting a full or normal inmmune response. In the case of gram negative’
bacteri a, f|§§ :whi ch g&n ‘be generated LFS, the presence of one or nore
defensins ir2iRe G tggct or trachea might be especially advantageous to
t hose thougktix»o be amudibgh risk for septic shock |In another aspect, the

present inveption i nclsudes a transgeni c mamal, which has been genetically

altered to peovide-d @b enhanced, €D14_production in its milk Though
t echnol ogy ftor produci ng t%nsegﬁ?} ge‘ﬁﬁ‘ﬁ%r‘ﬁ‘é?eb&h Hig g2 %6 two decades,

the feasibiljty,of i ntr %guuci ng foreign genes into the genone of cattle,

i ncl udi ng goats, sheep, “cowe® Sfid ¢t gs" Rer Sonlsyu secamt Isyx bwen denonst r at ed.

“Al'though nore difficult technically, the introductfon of cloned genes

encodi ng rmf"%‘bﬁ’l‘eegg‘bf‘sﬁ)ﬁﬁ’r Fefc Bert Poalred Rpostance rha1then lcyyastock  provi des
t he advantage of being able to si“bni fcanity scaléeé-up the production of
reconbi nant Sir dtaehtrs Asplais clunNLdulfyr cWOUl e ' | qwer production
costs. In this®hay, the trans§enic I]i&ees!?oc %ﬁ%%%&:%ﬁ%%ﬁér ed as

bi or eact or Steu iy ftNGa10 tically useful proteins in the mlKk,

bl ood, or uf%ne Q/nggtrJ tdqhe pg%{ﬁgggvﬁyé%rés‘{ﬁ? ggz’blﬁé%ﬂ‘?)ﬁh’bfg‘gbr oteins in.bl ood
and tissue pas;si qu_j gércgntéé/ expanded the potential application of
transgenic ani mal s in ngdi ¢ n&" By MekhgpFes Veharg pbaploncof steal th
animal organs" for use in human transpl antation has Pécently received nuch
attention. HfpBit 3t {38 Tisi g Pieceyt Abr bgr ees vhaseheen imde, in the ability
to express transgenic proteins in m%%k. Studies cartded out so far have
focused on @y ot $mgelexpiersi R c1f A L5 h MR- gl and and

i nproving their pf’éduct_i on | evel 12eThe tecﬁﬁ?éiﬁié%% -hé" pri%ducti on of
transgeni ¢ ahi Rl sof flyl | established principles - (Marki, U and Ham
A 1996. Int. T Exp. Pﬁ@%ﬁzﬁ‘f)‘?ﬁﬁ° ’@%’ngjgﬁ*ﬁﬁ htefesfst s conbined with
a pronoter e%e%%e %eVatlhat directs and regul ates the expression of the gene
in a tissuelgell’ Speci ¢ FEHPOTE ot dre Preamayeni Bl ani mad . The expr essi on
construct (DNA) is injected into pronucl et®of fertilized®va, and the

i nfected oV af@ Tiersiuakys ektoi MiyaudnoLyzonal Lot SYNENY R g¢ed foster nothers.
The animals resulting f¥mthis artifi¥ial insemmatiomrsare controlled for
t he integratisorerafentia #naj Reted A, truct. The offspring of the founder
animals are tested f&© the eﬁgr essigg‘&gfﬂﬁghga%gg ferseafitt F¥% product, and

t he i nheritance pattern of the gene to ensure germ?i ne transm ssion, that
is. that the transgene has been incorporated into the germline of the
animal . in a preferred aspect, the invention is a transgenic bovine mammal
in which CDI4 (or anal og thereof which directly activates B cells, or which
directly induces defensin production at epithelial cells) is introduced by
reconbi.-nant DNA technology into the manmal so as to be under .the control of
t he endogenous CDI 4 pronoter. In another preferred aspect, the transgenic
manmal is a bovine having a genone hating introduced thereinto additional
copi es of the genom c sequence (exon and intros, i.e., SEQID NO8) from
whi ch” nRNA encodi ng endogeneus bovine CD14 is derived. Soluble CD14 is a
natural conponent of colostrumand mlls in the three species tested so



form an anti body-CD14 conpl ex and subsequently exposing the conplex to a
second antibody specific for CD14, wherein the second antibody includes a
reporter nolecule. 51. The nethod of any of clains 44 to 49, wherein
determ ning the concentration of CD14 includes exposing a sanple obtained
fromthe concentrate to a first anti body specific for CD 14 to forman
anti body-CD14 conpl ex and subsequently exposing the conplex to a second
anti body specific for the first antibody, wherein the secopsiNavmbBOmn?
includes a reporter notecule. 52. The use of a concentrate in a nmethod of
preparing a nedi canent, a dietary source or masticable product for use in
directly stimulating defensin production in a manal, nethod conprising the
steps of. providing a stock solution cont/aining protein of a mammary
secretion; Lpitatl romthe stock solution a protein fraction:
cont ai ni ng C%rf?lqnhgrﬁg }%Sggiletétsf%ﬁgp‘sf’%gp?’(%t%?rf‘ef‘rG&éftjggnMﬁr%m kd4e super nat ant.
53. The nethod of claim52 wherein the precipitating step includes salting
out a protei rflfrﬁgt”rlﬁrf‘e“c‘i?ﬁt%f’rgggg‘ﬂm.Pr54f.hr'lﬂ¢e gret\hodieafmel ai m 53,
wherein the precipitating step Thcludes incredfng the salt concentration
of the sol utifen Arg fobtar relaret oini T Sirb eRGtdiy ala) | §3Sde a8 Ngh as woul d be
obt ai ned by Z8ni ni ng a sat4iPated aqueous 288l uti on of anmami um sul phat e
with a vol uneuefaia Baimds BATELYien 385 er 2002 secretion, the volune
of the amoni um sul ph‘atg 20| ut i on beicﬁg %g\ﬁ%fmeé %‘% pErgEdrft*of the total

vol ume of th i lLuti.ons. 55. The nethod of any of clains 52 to 54,
" further corrp‘r%'ieg%%g %ﬁ%ﬁg?‘éﬁ é&?%@t"é?rﬁé@i%@ "Fhé“‘arﬁ’iar%rdﬂnm obtained in
the isolatin stegf 56. The nethod of any of clains 3 to 55, wherei n the
mamary secr éfT 6it*i}§5 CF ISt rgm Phe gpr Thdemaivhodn ol oy 196 @kai s 52 to 56,
wherein the manmary secretion is mlk. 58. The m&8hod of any of claims 52
td 57, wher eilfutise Medyetlienrser Yabavh iep reb3er THE ARtAgdQfagny of claims 52
to 57, wherein t#i@ secretion i £®human. 60. Thedese of a concentrate in a
nmethod of prepamsagra s di-6 BN 13y H.Et [G€,.qr, Jrasticable product
for use in di3Pectly stinul agﬁgg def e?glg’rfﬁ%?gg)g%g i%gzrl\ N 2" ggmal , net hod
conprising t o iding a stock solution conprising protein of a
mamary secr}ei?? o%%f?aﬁg%};:%tigég}%‘%%%Fﬁeé‘s‘qﬁ;@t”ﬁ)ﬁe& Gf‘]‘éé’ﬁiggg Fewnt ai ni ng
- proteins thatS arg i nsol uble-in the manmary secretion Upon conbining a
saturated aqd&dfs S8t Ji} GH* &2 fi¥rdne e ok shatcen wire val alvalune of a said
manmary secretion, the volune of the anmoni um sul phat® sol uti on bei ng
equal to 65 [jer E&nffhpfiey Ada tiet dieu Lok wre Aef rkfaecdabivied sol utions. 61. The
met hod of claim 60, further conpri3fng the step @ksdeternining the amount
of CD14 obtained in the isolating step. 62. The nethod- of claim 60 or
claimé61l, whégﬁzn the fmmmary secretion is colostrum 63. The net hod of
claim 60 or én>vvherei ﬁ;.zt he manmary secretion is mlk. 64. The met hod of
any of clai ms283 to 63ravsberein the secretion is bovine. 65. The nethod of

any of claimg, 60 to 63, wherein the secretion is human. 66. The use of a

manmary secrﬁ}f_ﬁo> Ip K i f preparing_a medi canent, a dietary source
-of masticable g?uodﬁbc?a#rgﬁyggseqf‘ﬁg ‘fr%‘éti‘ﬁ'g 8t LRhIPET *AYy Lgefensi n production
i a mamal ,.Arrrethfod conprising the steps of: providing a conposition
cont ai ni.ng prot éh st JEhehiahhary Ske@reCrofiu Lex peasinag Ah@sE£0oNposi tion to
an anti body which is specific for CD Zr1; and determ #Png whet her CD14 '
endogenous t 8% heg SECFel ConAbs Flir e6emEp ipfo Ghe p8ARRY) @ paged.pn  Wwhet her
CD14- ant'i body corrpf’%x has forned i*h the exposingastep. 67. The nethod of
clai m 66 wheani beu bin EREMSEBELHI LR, eviously subjected to a
treatment step59the tﬁat nment sst g?)pi@gn ls;}%fe?%‘g&étnfrf@/s C% €& permi t
preservation; h 4 activity for inducing or stinulating defensin
~‘producti on. %:%f SéI"hgeums St %Ee é’f"‘éﬁfﬁ &6 Bt2 %Paih?ﬁ 6Y: TeoApr 84 ng the further-
.. step-of determining the concentration of CD14 in the sanffe. 69. The
~method of any"ofreiE B Ve B8, Lyshetellen bhevaRRERRYy SECHRLT ON S _
colostrum -37- 26 Novenber 2002 70. Th&%nethod of .anysef clains 66 to 68,
wherein the mammary secretion is mlk. 71. The nmethod of any of clains 66
to 70, wherein the secretion is bovine. 72. The nethod of any of clains 66
to 70, wherein the secretion is human.- 73. Use of a conpound in the
preparation of a nmedicament for enhanci ng expression of defensins in a
- mammal , the. conpound conprising an effective anount of a reconbinant
pol ypeptide CD14 encoded by a non-naturally occurring reconbi nant DNA
mol ecul e conprising a first DNA sequence selected fromthe group _ ’
consi.sting. o (a) a cDNA sequence encoding CD 14 according to SEQ I D NO 2;
" (b). a-'DNA sequence which specifically hybridizes to the noncodi ng strand of

“{(a)-and. which codes on expression for a polypeptide specifically



acct cagcca- caactcgctg gtacactaag gtctctcaat cccctaagct cagcegtgett
acgagct gcc cgaggtaaat ccctccagca ccaaaatgac ccttgaccat gggggtgtca
ggagccct gg cgctgcecttca aggagcccga ggcttcgegt as Domnik 60 120 180 240

300 360 420 480 540 600 660 720 780 840 900 960 1020 1080 1122 26

Novenber 2002 2/9 <210> <211> <212> <213> 2 1128 DNA hunman. <400> 2
at ggagcgcg cgtcctgett gttgetgetg ctgetgecge tggtgecacgt ctctg%@acc 60
acgccagaac cttgtgagct ggacgatgaa gatttccgct gcgtctgcaa cttc ﬁﬁﬁmTé@OZ
cctcagcccg actggtccga agecttccag tgtgtgtctg cagtagaggt ggagatccat 180
gccggeggt ¢ tcaacctaga gecgtttcta aagcgecgtcg at gcggacgc cgacccgegg 240
cagt at gct g acacggt caa ggctctccgc gtgcggcggce tcacagt ggg agccgcacag 300
gttcctgcetc agctactggt, aggcgeecctg cgt gt ag cgtactcccg cctcaaggaa 360

ctgacgctcg aggaestmaavgatiaaaoge AeCahaeeic,QetYeH. Gt g9aagccaca 420
ggacttgcac tttccagctti®agcct aggc aacgsgt cgt gggcgacagg gcg’i cttgg 480

ctcgcccagc t@gage C a cctcaa t act gagcat tgcccaagca 540
cact cacctg ccttttgﬁggr}gg%g?ggg%l "'é%c%&clte{‘%gaéﬁ@cﬂ@t‘ts&cnfa@’@ct agac 600
‘ctgtctcaca atcctggact gggcgaacgc ggactgatgg cggctctctg tccccacaag 660
ttcccggcca t%éaﬂég‘%gtmég‘ggc gofore E&ac‘?a‘ea*’ggal&%a dgacyecelyaeaggcgt g 720
t gcgccgcac tggcggecgge aggt gt gcag- ccccacagcec t gacctcag ccacaactcg 780
ctgcgcgcca cﬁ@t‘&*&aﬁ@écﬁt‘a’g@@gﬁﬁrd@g ragatsg oAl Gler @b OG3UGECa1GCEGaact cc 840
ctcaatctgt cgttcdctgg gct gg’e?&cag gt gcct aadd’gact gccagc cawgyct caga 900
gtgctccatc tmagebgeaserghggatanschaasach 492 ».gad99czcaa ‘{aqaactccgg

gt gt cgggaa ccct ggtgct cakfldct gaac agggcgoegC agcct gacgasgct gcccgag 960

- cgggaat ccc ti.6Gl0a0heGGtHgaagtQ¢ cctcccecac 1020 cgtggtccca gectgtgeac
gttcgaccet gtcggt gggasaose gchtg“(s:chléd‘g?‘é JE‘(qu%cpéi“(jggji’jc“t"st coPa®l1128 <210> 3

311> - HOéf 3%12> DNA <213> nurine <400> 3 ATGGAGOGTG TGCTTGGCTT:
GTTGCTGITG CITCTEGEEC ACRRETETRE W@s@e«wem@@@ AGCTAGACGA

GGAAAGTTGT TCCTGCAACT TCTCAGATCC GCCAGAT120 TEBTCCAGCG CTTTCAATTG
TTTGGGGGCG GEAGAT GFOB A /&TY GFACEE AESEISRE06R! 800 ASCGLSAT: ACCTTCTAAA
GCGTGTGGAC A GCAG ATCTGGGEEA GTTCACTGAT248¢ ATTATCAAGT CTCTGICCTT
AAAGCGCCTT ACSGECEESEsERSCRTEMAT TOGTA ATTCG.. GAGCCCTGCOG
TGTGCTCGGG AETTCOGGCC TCCAGBAACT G%gCTG{IT g%tggl%ﬁeLﬁﬁce%giﬁzooz 3/9

AATCTCGAGG TAY %w TCTGG. AAGCCACCGG ACCCGATCTCA20
AACATCTTGA ACC%A CGhesT CGT G%T G ATecETdieil GAACTA80

" CAGCAGI.GGC &&%T _ACTCAAGGTA CTGAGTATTG CCCAAGCACKS CACTCAACS40
S seasila

TTTTCCTGCG EFOXAz EET RAGAGETThERATGACAATE00
CCTGAATTGG GCGAGAGAGG ACTGATCTCA CTGTC CCCTCAAGTT CCCGACCCTC660
CAAGTTTTAG FEEEGGEGATG LeABACBECTAI GETRCEGE Gre HGTGCGCTG7 20
GCCGCAGCAA GGGTA GCAAGGACTA 28ACCTTAGTC ACARFFCACT GCGGEGGTGCT780 -

GCAGGOGCTC GBAGHT GTGAL CVECEEEAGT CAGETAMGT. GAAICT,_GICTTTCACT840
GGGCTGAAGC AGGRAUCTAA A(XBGCTG@%‘AG%CAAGCTCA %?‘GCTG%} ‘cr;ré‘?&AGTTAcgoo

AACAGGCTGG ATAGGAACCE, T AT , GA AAGTGGGGAA CCTGTCACTT960
AAAGGAAATC GEITTTTGGA C%%%A&% REYFrAREY N AGTC1020 -

ACCGCCGGAG %T JTCATC CCAAGCAGIG GCCTTGTCAG GAACTCTGEC T CCTA1080
GGAGATCGCC TET TASALID 1oL 51D 2% A iy 853 P88 Phec 2@ ¥aPREo <213> bovi ne
<400> 4 Met Val Cys Val Pro-Tyr Leu 1°%3° Arrt Val Diu¥&u Asp Asp Asp Asp
30 Cys Val (feY Aty sSEygvadan Phe cThRsASePra: hsn BeO chWal @4 59 Leu Len Pro Ser
Len Len 10 15 Set-A'% Asp' Thr ThP4G u Pro Cys 28025 35 Arg Len Lys

G u. Leu Thr akeryGiero p22Q@eP p¥s 1B @1 A > MeoBhy o5l 40 Ala Val dn Cys Met
Val Ala Val Gn Va5 Qu Ile Set Aba% %ﬁe“‘fxﬁs%%b%g‘é 8D “RP 418t Leu u G n
Phe Lein Ly Thr n Pro Lys Gn 65 70 75 80 Tyr Ala Asp Thr
Ile Lys A a%ﬁgtl;'gg&%@\egf ?3‘%@% E%%Iﬁls Len Ay 85 90 95 Ala Ala G n Val
Pro Aka G n Len Lau Val Ala Val Leu Arg Ala Leu 100 105 110 Ay Tyr Ser
115 Gy ProJfhy Pro Pgo Thr Pro Len u Ala Ala 130 Thr Leu Ser 145 135
45 Asp Leu & u>Val Thia05125 Gy Pro Ala' Leu Thr 140 Leu Arg Asn Val e Set

Trp Thr Thr<&2y Gy A Trp Leu 1SA 160 26 Novenber 2002 4/9 Gy du Leu

Gn Gn Trp“tHd Lys P9ty Leu Arg Val Leu Asn Ile 165 170 175 Ala Gn
Ala H's Ser<kmt Ala Phe Pro Cys Ala Gy Lou Ser Thr Phe 180 185 190 Gu
Al a Leu Thr 99dtgadsou cAStpPabddid S64atA& AR ou Gy As 195 200 205
Thr Gy Lou Met Ala Ala Leu Cys Pro %S&nc{g&gc ?ﬁgeaalﬁ%%ap‘ﬂaéagl?é’g“e n 216°215 220
Tyr Lou Ala Leu Arg Asn Ala Ay-Met Gu Thr Pro Ser Ay Val Cys 225 230
235 240 Ala Ala Leu Ala Ala Ala Arg Val Gn Pro Gn Ser Leu Asp Leu Ser
245 250 255 His Asn Ser Lou Arg Val Thr Ala Pro Gy Ala Thr Arg Cys Val Trp .

:260 265 - 270 Pro Se= Ala Lou Arg Ser Lou Asn Leu Ser Phe Ala Gy Lou Gu

G.n 275 280 285 Val Pro Lys Ay Lou Pro Pro Lys Leu Ser Val Lou Asp Leu
Ser Cys 290 295 300 Asn Lys Leu Ser Arg Gu Pro Arg Avg Asp du Lou Pro



Val Asp As

n Leu Thr Leu Asp Ay Asn Pro Phe Leu Val Pro Ay Thr 325 330

335 Ala Leu Pro Hs Qu Ay Ser Met Asn Ser Ay Val Vval Pro Ala Cys 340
345 350 Ala Arg Ser Thr Leu Set Val Gy Val Ser Ay Thr Leu Val Leu Leu
355 360 365 Gn Ay Ala Arg Ay Phe Ala 370 375 <210> 6 <211> 366 <212>
PRT <213> marine <400> 6 Met Gu Arg Val Leu Gy Leu Leu Leu Leu Leu Leu

Val Hs A

aSer 151015 Pro Ala Pro Pro Gn Pro Cys GQu Leu Asp Gu Qu

Ser Cys Ser Cys 20 25 30 " Asn Phe Set Asp Pro Lys Pro Asp Tr3sMNegemGernody a
Phe Asn Cys Leu 3S ... 45 Sly Ala Ala Asp Val Qu Leu Tyr Ay Gy Gy Arg

Ser Leu G

u Tyr 50 55 60 Leu Leu Lys Arg Val Asp Thr Gu Ala Asp Leu Gy

G n Phe Thr Asp 65 7n Ile Ile Lys Ser Leu Ser 85 Ile Pro Ser Arg 100 Ay

Leu Gn d

u 115 Pro Pro Pro Leu 130 75980 Leu Lys Arg Len Thr Val Arg Al a

Ala Arqg 90 9‘,@9&&@@}%}& Qtac% 34.:@\' Leu Arg 105 Leu Thr Len Gu Asn Lou Gu

120 Len G

n “9ST | EIRF ARt Rt SEttaTagel & ThazoAr g

igo

Asp Ala 145 wgqaé@aqs55tt\m¢ccmeuct@aycdcbe;,cswcgggugaggggtg@%gcgcy Ipr Ala 125

Leu Asn II
Gy Leu

Ser Cys -G
7/9 Ser Th
200 205-11e
210 215 22

225 - 230 235,240 A a A a VaI Gn Len dn Leu
Asn Ser 245 25%g g5% fghss Vg i%"tg‘%

Gn Leu 2
Pro Lys @
Q0; Asn Avg

e Y & Gu Leu rp Leu Lys Pro
t?é d@?eu Seé"gf;([“cgt ca‘& & WA S I BT 91 FoaePBatHRaccBgegk eu  AsgudPhe

n Gchge‘#attacmeg:gvaltcdDbeth@ﬁt@:te\Icaa&teuacgléﬁcgg% c&:.lg%gt nggc Noven‘?gr 2002
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