;e3el 61 3L: DezTGna' THE | NDUCTI ON OF ANTI Bl OTl C PROTEI NS AND PEPTI DES BY
LATC/ scomm “mmﬁm“ | ELD OF | NVENTI ON 2b November 2002 This invention
rot at es ALT-protein (CD 4) derived frommanmal s) and rel at ed
proteins, thastaairectly i nduce the expression of antibiotic pol ypeptides)
parti cul arI , def defensins-nsins in manmmalian cells, particularly
ep| t hel i “\\‘%ﬂlﬁ‘“ﬂﬂ‘ﬂs invention also relates to the identiddNateinder 002 a
portlon sary for the direct activation of B cells by CD14.
Pepti de anti kéoowixcs and their inductions by endotoxin Antibiotic peptides
are widely distributed | n ”‘?‘ﬁéjﬁlﬁu e a w despread nmechani sm of
host defense (Lehrer. t #@S%Wﬂéfﬁ%‘cﬁéww ol. 11:105; Bonan,
H. G 1995. Ann. Rev. | mmnol . 1%PEPES PRIATTSCOMPROTEN  Ganz, and M E.

Sel sted. 1991 . Celt 64:229; Zaslo, M ! 992. Cure. OQpin. |mmunol. 4:3). An
advant age of pEpLD QRANYENTION otics as factors of the innate i mune systemis

their ability to functi muwn&ohahlism%&ﬁ&'ﬂhrr &Jechc ﬁ@‘;‘&%m)é‘é {nout EE u%éd Their
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anti - bacteri al mgg,mh;, Wty hiuce e antl: o P erm del ay or
possibly even av (el e “QQQ sgim‘%ﬁ o P‘P”” '%f’%f°“‘?’l?‘rf’g‘8?‘lsa‘ﬁ“m’ﬂf@f‘6ﬁ‘% t he

adaptive i rmun'()a"m?u‘emsve ng'(aal o q]"sb'gm?‘r%ﬁlfﬂ“f"?é‘d the ifqafifioqsipn of qporfion ofGD14 pegessanIfg¥B.  Ann.
Rev. | nmmunal . ‘i‘““l““’“ F’O’S"m%‘r’r‘hﬂ)” H. G 1995. Ann. Rev. |mmunol. 13:6l ;
Lehrer, R L, and M E. Selsted. 1991 . Cell 64:229; Zasloff; M
1992. Cure. QOT"P]"“‘I“HH‘I}‘FI’G'I‘“"'"H'“Q)‘“"“D@f‘@f?s‘i‘ ns are the largest fanily of

anti biotic peptides, antfitigieregtideapordlt digfiu@Oin iatire30d cBrififd @ wAGHEld h@SlidUeS, and
constitute grewkefnst dewr. BYa abf9o3 0k.&ev. Gl a6s: BYmee ﬁbﬁs:ds%bﬂ!l%».ﬂé?% éloph' I's
( Roman, H G 1588&.rR1ABanz, BRWLE. delm@ﬂl Cell k&'z@il.usloljt‘glh%%r %55739 r) )/ munolc?ﬁ t) n

M E. Sel st ed. a’lig.\%%cof dl t@% cgga o ¢ inna
4:3j. In matnntal.s |lfgﬂ£‘ea35|u i rs%a i %"\Rﬁ“f‘%"b‘?"b"r"ﬂ'd‘tfb'ﬁ‘tf °‘1‘ung

macr ophages (LERrer R me"}m ‘T" antiyhargsga ' aipYfrpl. andarg-fungabgeyitiespermiy the g8 delaBo N,

H G 1995. Ann™ ”R@lv”""“ﬁ‘ﬁ‘ﬁﬂ‘ffﬂ"“' £ spoply afegsipfpotiqn) befRe dhe afaptivESrvy regacle M bE.

Sel st ed. 1991. ™obitse] (el ep g, 199 gfigh. BévImmudibl. 11: 908 FomdBLH @ 199k Rev. kb Od:61; 4: 3) ,

and have nost keo&it] ganbeeMEdesar b etk 4224 2idbt) S ORI &J;led)ﬁmalmm%ﬂ Of the

trachea (Di anomgysindaelne lafgest idRilsaS@libioric paytGhs, tna lure coﬁﬁ‘o\!éd @és 1035 resies, and S 156)

and tongue &m&mt}‘h@%,ﬁ'&lélmpﬁ’kgln q‘gla;gerg‘?lh ?3 gﬁl 1o) ,& as| of f: 1995)
a

S 267: 1 | - e gl ¢ f
Solence. 207, Uadblows . R8BS GBS G, L IOLIE T B o m o

messenger RNA AR °"s' s"ﬁf"'ﬁ Ui Y RPIUEsT Btlyne mesrerbreesieetirr R . @93y Ant.iRevc he al

epi thelial cellrgung bﬂsrt?ﬁ‘ﬁl’“'“@ 199 Anfp RevRmmmiel] 13351; Behar, KLLIT, GalBomd ME. Seik@9601. PNAS

93: 5156) . Thi sCep@2% et M.a9%Selr. Upig oheal. 4:add }mcmtgceaﬁmddsenbédmmm is of the

1. defensin clmanalceﬁkwmm&bmﬂm&maafpies?enniashcttl&bmwgé 9%@?&1}14;31‘&0 cel s of
CDl 4 .

the respirat orgnae s, %@%@BQ%JI\QA 945 rane
(mCDI 4) expressed on thgmeggue Sl f epithelial nCD 4 was

consi stent w t‘}]dl;‘cmsm servation c%u}'“ef‘ °‘§""3a8t"1°{?5‘t‘1‘ b“ﬁmbi“‘iﬁ‘é‘é‘?s‘“"?‘e‘%“me%al‘%g in

TAP expressi on” was F BTG R ENG (RN Eedipgen pitiesie epdeih it kbedly  (mAb)

specific for CPHM 'alae*‘m%ﬁd" Regsell;pnd @L.. BRins $395.IPYASAREL SET. this pdpead teitied radt@96. PNAS )

93:5156) . whi | dibptsecpisit (AR by deffnsinB] The wesSants) ey GFYhaubidH o Qiid kiBr 0 DE an

excl usi ve mar ketirof miBNecyes obaeliaR Rag@Sed4al & £ cbﬁB &Q&Q«F&lhe Eéimelw deys, @Nd
R J. Uevitch. MQQerldldmjlﬁg&nsImMu\eoﬁ&m on ]l éctxvauon no 1 novA { be

d b B EGaNE AT |
To05. 3. Exp. pECn B *°§'“q‘§%*m°“°ﬂ°n5m i aae'ﬁ%?%%gemf@ﬁmewa| ®l i ngs

of ot her tlssues EE) oﬁeﬁ"“t 5% ﬁ\ﬁ% 8¥fh or |nflammt|on t hrough the | ocal

production of defensins "“‘f‘PF"ﬁ?ﬁ’F‘P’HE‘B‘F’%Nwasnhhehtﬂqwamu&beqamlhﬁbmaﬂeror| ni ng of
t he tongue hagnobretermacbriises tZeisis-Heiiyorhdi. WDatdmean&vian99@r1m.hda¢f:Jgﬂfm@M ﬁﬁ o th the
production of dowmabeﬁce»a&praseduy&@uaiulﬁﬁinbéakﬁd\aﬁytﬂﬁmﬂ

c(§ B.S.,
Stol zenber g,  BisTsnands b s ka sl 164 vg S st udy,
nmessenger mﬁ@””&"‘? GOR gge&ngp?\lﬁeﬂaéﬁ %Mé’""ssmb“pﬁ'fdt 8’1’ “%'hom to be
present mgreafJ ance | n ’f“f)llnf efTugy e thefapamoys grithelisbiping pfihe fopgurhas?@@2 2 t he
tongue that sUPPBEKERA LI} oRRimatencith o prgucticas fsiefensin Fipet satibhacpepagepar ent | y
been no repor tCHFVEHTBE4 Sihlxpest. §B e AiZmlolthDos. Seioind 26%ts45), Thilis 1R Wbsleer@RACT | bed
above provi de (kN @sepielingut mtiidrobBIAGlic whsQowRid bd FRERA K GRRRNSE o pgmﬁja?(!ells 1 whi ch
i nnate i mmune response machinery is engaged at |ocal sites of 1 nfection
and/ or inflammation so as to contribute to the initial defense of the host.
The | ocal production of antibiotic proteins and peptides in response to LPS
derived fromgram negative bacteria may thus cone in to play in the
prevention of bacterial colonization or subsequent infection prior to
engagenent of a clonal adaptive i mune response. By way of background, a
brief summary of the current understandi ng of nmechani sns) underlying
endotOX|n nedlated response |n nDnocytes nacrophages eplthellal ceIIs,
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Menbrane CDI 4 (nCDl 4), tethered through a gl ycosyl phosphati dylinositol
anchor (Zeigler Heitbrock) H WL. and RL. Uevitch. 1993. | mrunol ogy Todav
14:121 ), functions as a receptor for LPS.LBP conpl exes schumann RR et. al.
1940. Science 249: t 429; Wright, S.D. et. at. 1990. Science 249: | 431).
CD 4 is expressed at high levels on nonocytes and nmacrophages, and weakly
on neutrophits (Ball) E D, et, al. 1982. Proc. NatL Acad Sci26 Novefbet2008T4;
Buckle) A.M, Jayaram Y. and N. Hogg 1990. Cin. Exp. Imoral. 81:339; ,
Ferrero, fi. et. at. 1990. J. Inmmunol 145:331; Goyert) S. et, al. 1988.
Sci ence 239:497;, Haziot, A et. al. 1988..2J. |mmunol 14l :547). A marine
pre-B cell lin L.ge .J, et. al. 1978. J. Inrnunal, | 21:641 j)
does not expre?r:s:ﬁ, e%]:g?:% dg"?T‘t“f%{vﬂmﬁ'fg\““I’f’ﬁ‘“\uﬁ?ﬁﬂhﬁﬁ*‘@@é’h@@}ormfrh@megati ve for
nmessage encodi Ng COL4" a5 B&sessed by both '' northern blot analysis, and -
RT- PCR (Fitipp) D. and Ni*'Fu¥ ficesbosbpna bride eopeahtr biadbiad Mk S6onsehoddin €1+ L.
1992, J. Exp. Mbidtinnadif@ung §9ohse machininsis @gabel ath&mesfa@.ﬁec&%%%%%&oo rovi de '
conpel | ing evi denibe « terinidatuacrenscdt B Hof. THGRA pudSy o?anﬁb%ﬁcep[?t,cgg or *LPSBP

conpl exes. . Speehd deiddl todl eramtldRch SoabiE§ RONLS. oL O, LPS W T %e_“@%ﬁ?“é’égf‘ffﬂ‘s"d? "
menmbr ane . 2GRS, paP 0 Zer 30l MTTUNO TobuP i e R GYoqoPusige yologizagon oret | al
1978. J. Im"run%llmm,lﬁ:cmf'ig’ Pt SHEERT PR P BFe fespqoRSBy varef basigelunt, @briem d Ui €

m g expression In ATFIZ P3P 58 Bieghspign(fndanpinpmidoorthancatieg Rbnse inabhydsh at
required to st MAPPRAECRCPIAsHatsRYs. 4ad epdotwliel el tons folows. MCDI 4- nonocytes (Lee, J. D. et.
al . 1992. J. EXEB Med. 17S:1697). When 70Z/3 is transfected with cDNA
encodi ng human B4 meplrang serteropmomaqesiirdas: Lirabmickee concentrati on of LPS
required to induce mg éa@m@srsth«mmBypnmeﬂimaﬁ;h&aeﬁokm@&.nim(?w%go-g‘ %l d, lower
than that requinviedsnd nvitolt@uia, B.dr 41 PR, sWtd 242,07 P RELDH! , '”3&19 76218 P‘lee,
J.D. et.al. 199.3:.,48.11@49&1;/@@,.,agza-;,,uJ,@%;Zasz,me@%a.g;esm‘f s “pr ovPHe’ ¥peri nent al
evi dence fOr t igsCil GDadRAGH ol AL, 1, Vi VO 1PS" IEHT & et Eevk yef Lo of

mCDl 4- | eukocytes. Upon ?xgosure ‘5 e TNTbE |, mhilesrepiseinasvid gpisocand t hese
conpl exes acti Vat e NONOCYT &8 P e e Beceohwar hepivhaiacirien QI bsonblyle ReeflieD14, .
Sol ubl e CD14 i ffr EHIGEORPI+ Heldi0aTcine Aetdnatidtnwaic @ B8Rkl Bhddlzald, €pi t hel i al
cell's. | n cont puigusmigouehtybictd P eréeeaindaiehaniheggs | Nvol ved in LPS nedi at ed
activation of nCDh 4' | sekoeyduadgm pbfSif: ilvSivehdd : bout the nechani sns

i nvol ved in LPGopmethiatie e irbALh R o6 gggﬂ%%f'fgq?&%ﬁg “EBTTRET Beecel | 5.
Until recent ! yhoneRl h6lbdhmansnepl th Tsl al® cel | SrREP MRS RR berl mCDI 4' .
Despite the 'un)gegg.;agkﬁbm.ex ressi on of “AEE 414 Vigss®D.eredt 1980y Fes, LPS

medi at ed activation Has Dean &P ingrotyesd Bhelive. emenusnidy isdenaonkispi t ed by
monocl onal ant T8RS S et phith bsdren GD40 ifcRait it boadénradol up@ 20-oRlater ok Q92ppasd - | N -
Dia. 165 86i: PegF fichupann,BR. et al 1990199e 2480408 Tobhs ¢ or AGRE cor ST Bio%v ﬁogi 2744,
Arditi, M et PsMtibB38. umdlRj @hch 1988HBR: ik 2344, 1oriDb & slgagg(gst s”that” CD 14
may play SO wl.Ray MDREITHAKAMN), b bygRIOL X1 11 el a1 e dorh VhbPes of
endot hel i al  ang, RSN 3haGehb S il J1B8 . DECN dEmONE d € d" tBhat Eol ubl e CD
14 (sCDi4)) Iagking t“F"E Cosy| phOSSHAD Al eekine podugivmimmcrophgnehdpr esent i n
serum of  heal thy ‘adul tieon. ¢ Balepips, P.Syend Ry. Uleyiteh 1991 F8abiokaz(59:183: SchlliliNO| .
16:1583), is iTiEelHR fornee PSR Yrigt SO @et isvasicandafsha, e8doshgbial cells
(Arditi, M etEw 4417038098, |Infect. |mun. 61 :3149; Pugin. J. et. at. 1993.
Proc. Natl. Aced. Sci. NubhenO612 gbiay RiSld _.at. 1992. J. Exp.

| vied. 176: S66GfibroRaew). M. UlEheh 18- ;%gff”-tl‘%u%‘?%ﬂoﬂ&ﬁw %Igw ST PomIsA

90: 9887; HaZiQme,e,@g(Scﬁ&“quﬂ |99% IR 14 P8 fongiseyas a esepigs e BPHLER | a
cells (Pugin, J et  at. Fo84" TBp: SetenceRdt1129: Wighich.D. @i 1990.SAn® B2 40014 The
serum dependence of "t IFaIeEEnimouerytestid prorehessssand weelgy of Mokl @D, e k0 t he
presence of sCOTAAprtiSct H¥ 7P:-EG0PrBImBIM. HyDim, S QENHELWbOCN G, ) L,,a,é o by
SCD1- 1. No r olFered.Bret. b/BPOCOMthobRs: 830 AoRE 56, LZ Rk gc:;,,,_.;{ggwg.g,g% or i >, edi at eg
endot hel i al ce,hnlunaawismatmﬂﬁherr@-ﬁéﬂm7§ztjﬂgdi Aed) e?%}_q%es NG that 6t t sel

i's an agoni st efRk 4 L i cel | responses Adormesid2ieabdperiot M et.
al . 1993. Infec dﬁmgm&éﬁyg‘&‘i‘ﬂa‘”ﬁ% i Rgafive fop messgge enolBEDI4 o asseld Py born 1 f €l -

: n.
| 76: | 665: lfi"ea°8‘."l°ir\T7f’n‘¥Y."s'§‘f”}T'%Q§ (Hikipg.:D- and Iy Jykins unighlisksd obsen@ R Lee, 30 er, /S J90: 9887) .
In other studf&Me 4756} ms(ﬁ"éimf@ﬂe@hedtﬁﬁﬁ\&mdnﬁbuihmdel,@&'j;ﬁaj&p,[;@% for both
endot hel i al  affere 5 SRR aplese | Spinms 1060 vhatehds SPAGKS h&al Ly ot scbl 4 and
LBP appeared to be required for endotoxin nediated enpcrfoié ef'far cel |
activation (,Pugin, J. et. al. 1993. Proc. Natl. Aced Sct. USA 90: 2744
Haziot. A et. al. 1993. J. Immunol. 151:1500), nost pronouncedly when
endot oxi n was present at |ow concentrations (Haziot. A et. al. 1993. J.
| munol . 15 t :1500). The above experinental results led to the postul ated
rose of sCDl 4-LPS conplexes in the activation of nCD 4' endothelial cells.
At high LPS concentrations these conpl exes are thought to be generated
directly through the interaction of sCD 4 and LPS. At |ow LPS
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The mechani snms) underlying LPS nediated activation of epithelial cells was
thus shown to parallel those observed in nCD 4" nonocytes and nacrophages.
The LPS activation pathways in these two cell types appear to differ from
each other only in the basal |evels of nCD 14 expressed by the two types of
target cells. Conparable studies involving endothelial cells have not been
reported. Soluble CD14 directly activates nonocytes in the 2bdemeanbepR002
sertttn/LBP. The paradi gm described thus far is that endotoxin) in the form
of LPS, nediates the activation of nonocvtes/tnacrophages and epithelial
cells through its interaction with nCD 4 _¢n the cell. The serum dependence
of this process, reflecting the involvenent. of LBP, has been denonstrated
in all but one™BYPHebtE(migERe. Cler fldTr 4 Irmerollbew), The@Rinrdiorhars beead npl i cat ed

in endot OXi N Nidlicatg@ehreaii i WETH 00K/ if Yrdatk ¥ mtbinBNIRT DG Lh!u@elqmrgdq sux§.haxe C\Lo%fxf unction

| rédiet e e | P
et el 33"‘3& A RITAL B A0 bSO BL LGNl 07 Yhon gt symies k(g

denonstrat ed t sCLY Lﬁ?‘l % 'E‘g(sj °?‘°"m'°c{%é UPeHEg et %‘p‘i‘l&"’éﬁ“ﬁ“”ﬁﬂﬁan subj ect's
was able to dl?‘%?ﬁ"f‘y" P TS 10908 foloserhan thayiavise! injthe friidstyprreGTy ¢ yareal timktl NeES .
TNFI and I L- 7°€’;‘$¢E?y“?1dﬁ’a‘ﬁ9’n’|§f‘ﬂ5‘6¢t‘"é5§6%78undan A et. al. 1994. Eur. J.

| nmunol . 2-t: 1779). hunﬂnseww@m@ﬂqptmmmm&wamwmcmﬂﬂ%odel'?@m%ﬁ?%ﬁﬂed nducti on
of these two cm\ﬂxkndnﬁsom‘&u&afeumbdde@&md@fﬁs xfpgﬁﬂﬂ}(r& Kes fIrm 8 L35 Eur

J, | munol . 23l b vt blncBh o ’ Flhor g 2698
contrast, the activity of sCD 4 isolat 8 from urlne |n this regard was show
to be serum i n{EREIH S RlendoditGhe RS 209, t LBP, or by anti bodies
specific for-LBP (Sundap’con%lojesu esf::,ﬁgggﬁe@ﬂ"m{’jhemfﬁ‘ranunoI 24:1779) .
Further, the capacity of GELH RPN prbin LS et sebion st eI anrat or y
cyt oki nes by HUFER™FOAC LTSS =oobe RerRiFts Y944 én LPSimrdiidptivhtioniofchriometidarg peci f i ¢
for CD14 ('SuncfBiffeiia! gells dinil “m““ erdgtbyedial ard pithelia) colis| wamrtiongHt 1o beAut D147 ite ik hus sCDI 4
appears to hawaderdsble expiseieniofmED 4dn thisercg DitpksyLPE MidREEEHativd hisBeedo@lbe &tk dent i fi ed

[ €CEpPt Or St I UCkAIES arg Ihided 19 GistibR:Gal inriboaess;ecr.ddmwld@%ﬁ%eﬂzl 1@5}5}“}/015‘) dﬁ@& result

in cytokine prraghlctdadnees. BRs MRl 206 of iti la ale the
sinilar biol ogugg@&.;w.p Bl TRAPS (R0 M o MR i 45 e s

CD14 ;' specifj, ﬁeh A, TVan Voor hi'ey™ et f“°d" | activafigpeoBendoguelialgmdy  \pg'

158:126j, to i"hhi bIt both of these rmdes of stl mul ati on, suggests that at

| east in pan, signalind' 'B‘a?f‘h%&%“?ﬁb’bﬁ“v?'w@‘mwmmnﬂosﬂmmdﬁh@wshar ed,

perhaps at w t*ffleredpient gscmetiethyadult inpasanl ©3r. oL Q. SurSPRGnbI 18:1583s 3C10

recogni zes t hdavdiied ie ERA nrdided povation iotidhdofbbtkidelts QR N i & 16@%&%3:4”%1 §

dependent on tragh. Pé.aS BRL Lrodfant dagr - 8k no 4 of the CDl 4
i P 4 96&79@1%%' "’%ég 85’”1‘7’?3‘7

! | J 1: ati’Acad. Sc ‘66)1-% i3
ggpgﬁfjtf, f)f ugg‘g&i{;;ﬁa&? N{ %{ﬁgirg%%tsgdﬁm‘ ot d At At o ied been

interpreted as.re Biived Usﬂlg"rzé‘é’r Trgeesimpeppndente olgheps  anas

i nteraction sﬁf"““%‘@'t"?/'\’ﬁé"?f%ﬁﬂffd‘t’: ‘°a{‘i‘fd'°1_'P5°fsCEQﬁﬂ%mm¢m@@&E:wouéd'ﬁaddcedS C.
er, at. 1995. PYsCDH; Y role EHERTUISRGhARIRZT In the capral IPS Bdind bR keh ackr@iion fn bR
capacity of mAlics@@stingtht GRI4fiielf is trivgonbus itdui@rhl B resobed idendBRRAGY LSS | N the

absence_of - LPSsssiaotmal @are:(Sundag ). A2 £kodes A1 nelilin ol WITNO! - 347 !

. 79 The si 88k s& i esence
ine h)al’ acteriz g&{&&eﬁg p:igia ?gf})lég Biner HRRE §Ju§ ro&%r TP seriyin the LPS Egpf[égs[or b‘t“ﬁ@”‘h%

interfering wt h I nt er act 'Fcalﬁ%f c@# BEHF Appeaistio eurgreder eadeterin médipled
Sol ubl e CD14 |‘?ﬁlf’ﬁ’° ! el 2ivin Py88. ) o L RPrercher!vAsdd; SorUse Bo-TBIregy 464 sam. J.

neut rophi i s | drerd- 13:1508). 1ppstgiegrguncedi plaen ehéadxin vdsploic@ Rl 1ow cdnBii@iloRsailidia e, DAt ent
application pudbidmedoluniden). No. WO 93119772 on Cctober 14) |993 describes

i nhibition of LPS-i nduq&db@&kdedﬁé&tdlﬁﬁmqffdd%'}o fadkk ﬁeo?%gﬁf}_ gutrophils in vitro

by reconmbi nant,hike, o 1 ?‘Wf"dﬁ at | east
as indi cat ed Q§ tg@m@ E;%S;fiﬁ :%l% %M‘ES °°?°°‘Y'ﬁ’§“s ﬁﬁb‘?"?‘%"t’ﬁéd‘ (RoghLipRe ATersiet h o

experinments w? t Fﬂg "frsr ALBHERS ctentiapos LEBPhagn firssneanditar e
consi stent wi tH B’Iwﬁ gi'hg “’&ff“"f‘ﬁ‘é‘“ PP poevated tecfacilitaie hepddeibn ERDA4IPS @mAREs. SO as
reduce the degree of i rifiytiretoreasnithed paeinly ibas Go R b AR mgjggggl@@ bound CD

I - kof thehrron@caym;summbeﬁ@:éfl}:mkum&um&ﬁéamipsr Ex‘e%kﬂufe Aof'ﬁmo%g ?ha' ” that It
is known that brSdishidcSRm thos® otoxin mediate a u\at
mEckkrtts) brSd ARAAL &aclin Slala! ‘% o? cﬁ))éﬁ ?‘ﬁﬁﬂh‘d‘?‘?sophl c

i nfl ammat ory cyt oki nes by nonocytes Lactati on-
(LAIT)-Protein and B cell activation. The description of the isolation,
characterization of biological activities, nolecular cloning and expression
of reconbi nant LAIT-protein (bovine CD14) is described in co-pending United
States Patent Application Serial No. 08/746,883 filed Novenber 18, 1996 and
the International Patent Application Serial No. PCTI CA97/00880 fried
Novenber 18) 1997, Rel evant portions of these prior applications are ¥
reproduced hereln A proteln was |solated fron1bOV|ne and human col ostrum

L, . o - a4 a0 - A - = .




26 Novenber 2002 supplenent one another, each driving the B | ynphocyte to
t he next stage of activation, rendering them susceptible to subsequent and
progressive activation signals (Julius, MH et. at. t987. Inmunol. Rev.
95:914). LATT-protein) in contrast, is directly mtogenic for B cells at nM
concentrations, and functions as a co-stinualtor of B cell growth in
conmbi nation with stinulation through the H cell antigen recegiNyehberb® PM
range. in these tatter circunstances) those signals derived from antigen
convert the B cell into a physiological state in which it can receive T
cell help. The pertinence of supplying thg neonate with a factor that
directly supports Hcell growh and differentiation in conbination wth
antigen i s si grfl‘gF?‘ééi’f‘ftf°’\’ﬂ’?g“ﬁ‘“‘8’ﬁ‘éngesdﬁ§iméewﬂ§’lim r@onsssip prH@®iE BGCHI Bdel® rndifrhdn Cel | S
in a devel opi nguierssatadeceriotior RS Bh@etexd omonst delt Bebevkdathe rdddi duBestdde t hynus
efficiently prceduwsesed hagsimbygioidakicege, i RasGt@RNN). unl i ke the adult thynus
(Bill, 3. et. at. 1989. J. Exp. Med. 169:1 A05; MacDonald, H R et. ai.
1988. Nature 33Bmd@REP)4 ik dndot@EediGd indalod £ bRl ) HELGLE, t NOSE T cells
expressing potentially amfsRbSaGiole L,9en re tors (Schneider) R et. -.
al. i 989. J. BifnsMofndd bg{ﬁé lgl%,‘gp o me%ffgcgl{’iggﬁ" <o ol i e theggrshie® 245:
749: Ceredig, R, 1990 Intl.  [hmotinol '2..85@‘?’9(’5@r'§’€fﬂb?"d%~ﬁm“t%@-”%ltzi nger .
1990. Intl. |miunol B 8EesressioRinqvimCOLf Whilepmyimulaipd reityelicl pjpmabiosn wiachaal t hy.
Col astrum and &%Y'1e7 PA1EARmmCHY 4] gate subsaquent \LRR@EdateddodxmianDietoh €d. L ki @S of T
cel | function, Bede 1996 ENAEHS56) TIEFfdudionaNabDTGr dhé pdinaryVRineehep L obr0bs Bl @r S Of T
K/gl | acti Vgti 28:’&?]&)0@"@'&?9 i“;‘g‘?‘&?sﬂg&\?&iﬁci%74 ind:leepilelcelligﬁ- QA: 'tloﬁ’-evglggiGss
ssague, 3. zenosBrighn, FftherA1PE meddbA o . t.. 1987, . b: X
Stoeck) M et . qimonadPBP. ruskn, addBILREL lgi:ﬁ‘gf def%%@f‘s "Thib'ilél g "PRBFEE 8R! ausi bl e
that T' cell function i Jleonat es I's actl ,1587 ).suppressed by these cyt oki nes
to allow tine for the maturnt o “YryipeFipdiardinieimefepingin cilsvashs govafio 0bvi ous
i nport ance for PYALMTEBHIE M4 Finecreiund mackyehagey ThelLRS batidion Gk 5 o Il Ot eCt i ve
anti bodi es) gi VEFEPRH St ileipretethahdr gnlydiabeibhse LveBeTAlCINA Siprese byne o Wpkls Ee@fler Lefls, | S ot h
transi ent and Eowmtdk mslicsipelvigicbdatelidl @Bs hivbidlbed Rfck@Ct NMAL €r nal anti gen
encounter. It is expected-that LAff pntein functions as a T cell surrogate
supporting theSgublo@PH dant adivitd @nexiabsiitdhd 0sncif seldm@Bp. | S i N the neonate freshly
exposed to ‘envirionnment TpirddigRasrived s QARG Aol LALT-protein thus offers
an al ternati vembobdARnadkdptlpel i hethaiQlns @Sk ivs%.um%a ﬁ",%fi‘;:”}#gse'%g&g TS Hi%th i s
i ndependent Of gelenfefil deafs WDEL Leﬁggﬁngég%leg‘m‘% nalysrs " ¥ '-‘_[va EYLAI T-protein
fragnments reveal ed hi ghAsh‘{) ol 00y WL AUTET T demenpymiad iylidut gus isumyarent | y
purified from human col 65t U - P Hinpribges implipeiedyiy erdersin apid agitagniavai | abl e
monocl onal ant FBEHHSE' 13 fpricrare restiodes roenipisis s mcibt bELES R iFRhelcANGEn, 0.
bi ol ogi cal act 11 frrearfad el U 0:2244). laGubbernent kubddEmdaiRbeRiaticn! T Rud BRELERE 0di NY
bovi ne LAl T- pr gteiavc was sejoarvadiuif b BdudssRaNd ol Broa AT hdaRE AL Vv aRd rﬁﬁ?)gn to be
hi ghly homo! og@uswianduiRE.RL &+, 2lssROLN, MGl egiL e, and pTOES: B FEVe s.
Reconbl nant humQxedﬁggmm:%lnso?me%[)\%o%hokas V\BI [ as r‘-e O??b ‘{Lﬁlémon%mir%l)l4 'nnd
LATS - pr ot ei n/ CRLA yas 3gljsepar ed 1 N BEeTHeade Evrv Temd. I8l iemnot el |
expressi on systens, "and &L Mot Fer M dHiT 19 dn wwmt. s mtivitdol scOf4 idolaet floh @hagi cal
activities of WAFEYESHOW PR sumierpprent @il wes Bf afieed w9 SBA @by sAbda@i Peindii: AP Speci fi c
activities witpena ¢ aktoen Evof. ol of 17090 At R Shpat@dr b ) BRI E@pm%&oﬁ&i al
| sol ated from ety kydine byhliaf BonSR& GhsiiRwn b B ithiBiRa GRS Lin e bl Sl Y ENL T 0N,
"antibiotic prabeisskStu. @lmmimnbdHept i ¢ pol ypepti des™ are w PO Bt i ¢
properties: (i) linear)nnostl, heslmihcal peptides wi thout cysteine, wsh or .
wi t hout a hingg (cecropi ni?; I T RRHPrEptrdeatns vih et wigmitedicamorand Wit h
a high proportion of certal e eurendwsitioncd repat ipeviotise peduaitrd EaibiginthdRenia (i i 1)
anti bacterial FdptPigeEde thrsinilprdioldsicatidsforselér MoOEYE:. Fufthey, Jne RAPbItHGSe Wik N t WO OF .
more S-S borgssregfiamAbgCIomYen Vapmisw.0 Bl o, 198b.7. Exp, 33908128 1] i ncl udi.ng but °
not limted t ostlusiR3ugghSf @S icdduin pHNE@L[thaﬂ\bapsii&ol‘%.g ﬁ?&{;}i&%%ﬁ' %{dlelgeaﬂo&ésqpé fensin
NP-1) bovine |heidkefiRbnbiBucddFon PSP QLEGII N BT R Serochese PR Py pi esin
1: and (v) antibaghenlal, peptides derive '??F‘Bﬁ"l‘eﬁff“b‘é‘?“‘%?“yﬁ@m’m% ‘with
ot her known funct|qns [ROmaN, > FEE! f Yeparinal upipgpcideens ol Eidin obleculd @bt s..) .
" Def ensi ns" are“d" '59&50‘615'6'&%?7":&7627? (Fheseriacity g5 35119/ @uibii L ©tbedif EGHAREYE SoriveRn N
Bi ocheni srry 2ffdlMPR§eursnyse tofoleof e DNSrestdtieob] ias an h@Qon s ML 98, %yer sity
Press pp 67-70). - 7 - 26 Novenber 2002 "Sepsis" is condition I ch
mani fests itself in a human patient, when invaded by a microbial agent, a
tenperature of greater than 38C or |less than 36C, a heart rate of greater
than 90 beats per mnute; a respiratory rate of greater than 20 breat hs per
m nute or PaC02 less than 32 nmHg; a white blood cell count of greater
than 12,000 mm 3, less than 4,000 nW3 or greater than 10% i mmature (band)
~ forms; organ dysfunction, hypoperfusion, or hypotension. Hypoperfusion

o o e




as . / ;
identified as SEQvAR. NIuuchh ofwbONE:d S0, 25 SEQ“‘? %“-Vm‘%“w "R REIEE Bhe

fragnent of CD .14 that stinul ates expression of a defensin along the
gastrointestinal tract of a mammal, or a conservatively substituted vari ant
of said CD 14 or the fragnent that stinulates said expression, in the
preparation , of a medicanent for use in stinulating expression of a
defensin along the gastrointestinal tract of a mammal . In another aspect,
the invention is a use of a conpound conprising sol ubl e CD 28 Nevemper 2002

pol ypeptide portion of CD 14 that stinmnulates expression of a defensin al ong
the respiratory tract of a mammal, or a conservatively. substituted variant
of said CD 14 or the portion that stinul aPes said expression; in the

preparati on of (BddedieCANBAY. BloOthek $%:155m,Sk d ' xpression of a defensin
al ong the respiyeah@nbr£Hd6d motkvedin WL)MUJ:%%% tagﬁ%tﬁﬁ%?mgggwg?gw e
invention is azk‘.?ﬂ%@&%&?&&&%‘ﬂ CONDrT SI n% SFUBIEn Ayt £4198t Bus Jdmipstenpt | de
fragment of the CD 14" that %%Jg”“-f BT 2" PEXTST LT tiiPamferized s pimityes GrcPHe
tongue of a nafhBTY S B CBREWE Y PargiodutretsERid e shohvmwciva@t  of sai d CD 14
or the fragnent that stinmulates said expression, in the preparation of a :
medi cament f or SHE PH LR iduerd ackipstiesgknionprytepdnd meuitifiB MSirlin@ Bosd dyRnde@ngue  Of
a mammal . The [#%8ent invention includes a use of a conpound conprising
S?' Ubljef CD 14 or aehp0| m@‘b@m‘@&bﬂli&@d&p@ﬁm@d&14?.%@5/19%‘2%:[]&!;%%'5 ﬁSwfaXplreSSi on
of a defensin usnbdinisismd:LrsiidaiRshilai& o8, ,ar a conservative
substi tut ed VaehARs et nbi, Hll o héﬁiéﬂ’?‘%ﬁ“ﬁ%’é”ﬁ"°§%’fﬂﬂ"§f 'é‘_@“ﬂgfa'rbé
expression, in the E(Werpc%;ie%to&lc‘)‘%eo a MEArCane e riyfeud ef te published dagiment | Tagy
expression of a derensin on thertorgUES AP compiesmdpelconsisten witgbindin@ @ biNomgerber
2002 The i nventT 8h*IACY Bresem g esrdise fdegeee efipitpesontelweaohepripRt AgméBhidblu CD 14 or
a pol ypepti de FPHGHEMOHEs pdpeiraphik. fothe re@Dis dufious in Bibe it s MEWEBS soBXS iBHSIpRR o
def ensi ns by epimbiiied Arodictiog eflinfignmeydry carokiia Wimdnooyi@l @ conservati vely substituted
variant of said CD 14 or the fragnent that induces said expression, in the
preparati on of LarpdiscandcinmuhTiphi A IT)Broicih thd BicFcu@Xp €SSi on .of defensins by
epithelial cells of a mawEkiptionbhe: iR MR REEbELARLY Nas _an am no acid
sequence sel eCghid bOMdsh: 1GFIHE SRS LSy /1804 ;S mr%;. PRI e S,
SEQ >D ND: 6 oF puscbdol Q¥ sl ol GQIISEL AL VT ¥ STBSFRLIE $4F PP an
thereof. The cqunound prsterabl co% s 845 b dymatignafsreny ArplicisefraeNs | ect ed
fromthe group consi sting of SEO T D KR eoriar e Epii@pBeati@iae rpdiubdhedinor  SEQ
I D NO: 7. The conpound ef{EPTTiwtaiptfom bevigdrhd humap eupruin 8@ Sreat il WhidhGro@k il Of SEQ
| D NO: 4. The i itrdamet beationsiogittd EnmanotTeghiqfarg)-ppempound conpri sing a sol ubl e
protein having an ani noThawilgEeaunsn AN pRR kSt it fof Al t?0(3/% ‘Kgég/&agonser ved
' SEQ | D” 0

in relation tOsphes.aIngdit o GiTEenSeE HOMR ik S g OF

nses 1

ability enhanc Lan . ef ensins I R HapmrarrHReEpt eherscielue| | s, in
the preparati o'ﬁerg%?:p?ﬁ%%(518’;(}:51?ntémn?mfmé‘rnmﬁg‘é’”’l°?‘l‘""é’ﬁﬁéﬁ‘?ﬁ’i B bvmhecns ¢ieem J.51978.

def ensins in a Wai '|4."'|54r'46’1‘d§'f"5.‘b'l‘§7?" PRePrisrNot- dfant SHAS Zr6anine vaci.d. sequence
which is at | &%t Ayt 887 ¢ BsBesy uradtions areaiagibibro@pring 1.4 P ABLNRL 4651 tho.
sequence i dentAufineel . asal SEQPIONMQAS. SEhesATMEER bRt BC), WS $,0 v S 2
conmpound CONMpr&ss PaIgesaife Mubd: 81, 1087 hnRdnbl: Rl 5381 ), tm%.!.rﬁlecbﬁyri 09 an gmno-aci d
sequence Wi Clichfmahd@anbeAbOUL a8 oSS Vod | T Tl BPTOMTTE PRY ami no

aci d sequence jdent i ke, as. §§%m hD“ SATOT P LT PRl Mol D NO' S o
identified as SEQ | B rand Nav MG e capiismegiaed by @19 ppiésad @ tepipressi on of
one or rmore deFERETNL T AL BA itz edd (¢rDaoL vexprived e panabentiie 6 the Beel

medi cament  f or®f¥eR 4 ASPT2nftite s e 6ot 89S sOAnbge WY, O 19580 ASEsBNF.NS DY
epi thel i al celiftgctiofrwfe P2 kny CDObYEedpRid heihdleubABE 1@, DR RfkHuscguence which
is at |east ab@uiogibihsermng eyt RogebhitidyR vt E‘GTW ,ng H¢1 %0 sequence
identified as {7 Rorbe:, Be armay ofefiinks BENL 1O L ncluags ads Fout ¥ *6npound
conprising a sQl lg,pvfeecﬁ‘gtrogt e‘ib}pbnd .E% rot e IaFrrige s a pepaldo bastepltioesfBience
which is at | eagt about &35 &8 Hcrpipliog (Anferston . tal. 62 Proc. Nvetcadiden LS aneiis :
sequence .i dent oHf-Bdt ¢iz6 18EEsor {yiMerd SeiolisABocsennt Hdigiech 1 $99GE Qubd, NGt 28 5. Moolte,
identified as RSEQ"’-I‘E?‘-MQ?"@Wénﬁ:IHa;\PhrﬁgDtchEaOabzinJmiolIAév.Eﬁlﬁh&@dlﬁ%ﬁal?%PDGSSi on of
a defensin i n Hgomidnes:9eqi thiablibinedalsbSymm preparation of a medi canent
for use in stinulating expression of gnplgg%etéﬂglrﬁd%moaﬁémtmﬁ%’“ M8 nt est i nal
tract of a mammal. Preferably, the protein has an am no acid sequence which
is at least about 93% conserved in relation to the am no acid sequence
identified as SEQ I D NO6S. The invention includes a use of a conpound
conprising a soluble protein, the protein having an am no acid sequence
which is at | east about 63%conserved in relation to the amno acid
sequence identified as SEQ ID NO:4 or identified as SEQ ID NO S or
identified as SEQ I D NO: 6 and having the ability to stimulate expression of
a defensin in epithelial cells, in the preparation of a nedi canent for use

o e g L



- 9 - 26 Novenber 2002 Preferably, the protein, has an am no acid sequence
which is at | east about 73%conserved in relation to the amno acid
sequence identified as SEQ ID NO S. The invention includes a use of a
conpound conprising a soluble protein, the protein having an am no acid
sequence which is at | east about 63 % conserved in relation to the am no
acid sequence identified as SEQ ID NO:4 or identified as SEQ¢N3viabep 2002
identified as SEQ ID NO: 6 and having the ability to stimulate expression of
a defensin in epithelial cells, in the preparation of a nedi canent for use
in stinulating expression of a defensin op the tongue of a manmal .

Pref erably, th(ai| Breo.t ein has an am no acid sequence which is at |east about
93% conserved I P88 TEH €8t Retedimmtrenead t neegpne @i @mbraf th&Gus@inoEQ | 17
NO'S. The i nvelitseiont srbiogmerts seivios senglf (hitusn@IROMNSk7 GARRAL S 3912 SOI UbI e
protein, the protein havATgotesnn &Ml & i@ehthiSE ich I's at |east about
63% conser ved isacofsrhuibdolikell @bwin o PR Gl uggegg{g?w dent &4 MansEQ | D
NO: 4 or identi fule€thuRS 1eRrRednbanNOnS. QL d d ent f e "S‘?:‘@‘“f‘mper“am"’havi ng
the ability to, (IUGE . SXH SSSL ON oF g ‘R IARIHECT sivarheBiseinteriphygiedgibasatei 0 t he.
preparation of_ a nﬁ Lcament 1 or  LFSEF of&iprbying fharepnag widve @ smrideally Gibpors sdef ensi'n
in the small i EEPPHSNGMaion irspmbigion b erfigen i biknificantoinen ofplcilidls e dlABss@Gu@Mi NO
aci d sequence SHhfeEsi sideveloping geemptst  about 73% conserved in relation to the
anino aci d sequence i defiibtheh &tonaseSROHIRN IS erddE, o Lhal, jnel udes a use
of a conpound wBapaitHE:s IRl QLLioE, ; ENGRIQLS -%ﬁl‘it%é?gﬁhs catl in oniogeny,
sequence whi Chsi:ﬁzo@ha&ﬁﬁ%ﬁcieﬂ@%&eL}%s%%.glgensrer_veé’ 8P trigh 18 Me ani no

aci d sequence gdent kf 84S, %pE&}e D NG: AR BER R gereigengmeeepEs NO S or

i dentified as 1,,31}5%,' D Wgé and NEVIAG T Arithdbit 4 1999 Sarnie prdUee caiprassi on of

def ensins in eptharTar: cete R ndf Wigingsr. 990 e thimpinol. 08699 ATBLbinG @9ER&: T OF USE in
i nduci ng expr 881U "I 0EHBNT bod pribiyessepilkichai ival chatabtbrd infito o FON AR isr, - »
Preferably, teupriolErhaiZeramhiant AMbiaEH cf RIUERESoMICH ./ 3472) -, §ast about
83% conser ved lbﬂov;e»la&igh@nwkmehh‘@sﬂmrﬂgwﬁgiapw&egﬁ;}%él dent T ed* 8¢ SEQ 1 D
NO'S. In the oauRRwIG:sef nglﬂgefoqrpggg{;;hmlrgﬂggt,l on, hé'aﬁs‘i"&“"d?“t”hb"”-l ,

pol ypepti de PR aidb whdlgpV Al i ant 1S pre TP dcHitivmentd Pref er abl v,
the conpound ¢om isg&=ti A 5?%’8"’ Bih &is parafPhicksimporrp EticyicoB@ @l €1 | ON.
Preferably, the CD 14 15" SUVAIHEHe mitodisssivenitmanamiditicderivend faively SQuis 1z @
conpound accoPH! A B9 torteins pecifisiias that refepomeinadmtiged dhcotulie 1ISQGERE bRDaR@sbeen

previ ously subpest 8T eesumpetty wopbring e groueid difldRiadoh §8 LB xé&,ﬁef%sihﬁe '
sufficiently techvionheptalpgigans. UhepieﬁﬁEGNﬁﬁin‘@ingjsoggQajﬁ% AGkivlt or ) |’fF|°(§el‘jci ng or
stinulating dekenek sl @bl ndeied BreRidNel 1 al ce f's. B el erapPyetvainge cD 14
is .contained in a |iquisduencal &l &R LAtn1e'I, irqui d conprises a fraction of
the milk enri ebﬁ%dl?wéghsduei 14 R SR URTFTE OpiEhish bomelom gibmedl | N an
edi bl e product, Prefera Ty PR e PR M pelpsrin b effinitepheomegraphousingdeds i Ng t he
gastrointestinal tract t&etHsum o ppsess i serisrapee atpiviopical sbrkiges FRkstARERR Art.S
prepared for BPYl THEMf Ffodrebeing gWT-protein waddbned frad G EFAGHrar 30 S0l b@Q%‘Lher
aspect, the pPEeeptE o hymuedii4, @ hotli naddotidel @8 prateid R ReonfbBLnt nﬂ%%ﬂl”%’&g the
sul t abi | i ty ofsrecombinant bovine LAIT-p e CIH, as el

' rotein/CD14 was prepared in both insect cell and mammalian cell expression

s_v'stt':ms, a‘md eacft were shown to contain all of the biological activities of native bovine LAIT-protein of colostral
::::: p\;nctil:ss.pemﬁc activities within a factor of two of that observed with native material isolated from each of the

| In the context of this invention, “antibiotic proteins™ or “antibiotic polypeptides™ are with

antibiotic properties: (i) linear, mostly helical peptides without cysteine, with or without a hinge (cecropihs)‘ (i)
linear peptides without cysteine and with a high proportion of certain residues such as proline and arginine; ('iii)
antibacterial Peptides with one disulfide bond; (iv) peptides with two or more S-S bonds giving mainly or o;xl 8-
sheet structures including but not limited to human &efcnsin, HNP-1, rabbit defensin NP-1, rat defensin NP- ly

: . bovine B-defensin, TAP, pig protegrin, PG-3, and H-s crab tachypiesin 1: and (v) antibacterial peptides den'vec;
from larger polypeptides with other known functions (Boman, H.G. 1995, Ann. Rev. Immunol. 13:61),

l?efensins" are a subgroup of antibiotic polypeptides (Edwards, S.W. Biochemistry and
Physiology of the Neurrophil, 1994, Cambridge University Press pp 67-70) ‘



a product derived froma manmary secretion for use in inducing or
stinulating defensin production in manmals, the nmethod conprising the steps
of providing a sanple of the product; and determ ning the anount of CD 14
present in the sanple. Preferably, if the secretion has been previously
subjected to a treatnment step, the treatnment step is sufficiently mld to
permt preservation of the CD 14 activityyfor inducing or 2¢NgRehdbd20g2said
defensin production Deternining the amount of CD 14 present in the sanple

preferably incl udeseispRsodigioh Mick mamtests {tR1f # Kuilah PARN, WhdnGhVaded bS R 8fidrdtidt
for CD 14, and ascertainin whether anti body-CD 14 lex is formed in the

exposi ngreEtbddemperatyre,of erpaier pn 38°C arless Hhan 36 Ce b heart sl ?f(ﬁfﬁgﬁéthﬁ‘r Wchepts Pr MY 2 on,
the co npespﬂﬁkoﬂySatS Pfpgdafet Bl 20ybréatiis gefrimmdoxhwceplemﬁdnb@% WB aGhhitd bR8d cell count

st ket AR R S 2 o b e o U SR g

Pr ef er aldyyfundtibg h@pérﬁxsioﬁ, of bypatensidn. Hﬁ)o%)d?ﬁﬁglﬂmﬂ@eMimdnthdmdltﬁﬂﬁW theluds, but are
epare admmstratlon Pre t 0 ngd i

28 mpnl stnrog | l(t)e(r()lit %Ct 16 4o1dons, Pheunia, ofin ?}ﬁ%ﬁﬁ?n %W?ﬁfﬁﬁ?%ﬁr&eﬁiokgﬁ)ﬂ abl y,

t he conpound is oflnaumomexttof ﬂns apphqamont (P14, anlessoftheawisaindiogal mea'ﬁhﬁnyi af\bevitd, on

also in Q t t )

redt canepis ind A RB12 o RERB R spihe SO y ARl o RUTRE 4G Paep e

sti mul atsemgn@eﬁfe’dmhwowmdtt SEGID NO4, SfdlrﬂﬁaNO Sraed RBA I B, respentyveb'he st eps

of-. providing a t n,

separ ot ng. {1 om t hae Bl kAot A o oBp Rine S T SBEEHIOET.
,) det erhertion 9HCP Hethat epharass exqrepsion obdefeppinsin ajmampmak oanepssrvetivglysubstimted wrignt of

met hod, &iﬁ@mBﬂ’fﬁéﬁbnﬁ)ﬁﬁfaﬁéxﬂx&&s%@é@fe%mnﬁm%'ﬁﬁ[u\r&ﬁﬁ ofl théfticalibH® ko? uddlid dhharfdin,
protein containing portion of whole ml or colostrum Preferably, 1f The

secr et | giPSsiongEdetensipsp JEMPl subj ected to a treatment step, the treatment

step is sufficienthrferably,cheinediottianit it fdp iSLdireally éxPoshf ehithelialE1Id-Of adfdnimal foXaili O
i nduci ngc or stimulating defensin production. Preferably, the mammary

secretioft u“ﬂUman Preferably, the mammary secretion is bovine.
Preferably, the sdl‘hetm\(emdnsndudes qusecbf&odoutpbmﬂ mmdnsﬁrtgesombr&actmw G ;&ﬂ)@apnde

i ncl udesg mthe s tLon etermnlng
the conc e%‘?‘%‘gtopg]) P%at%%m%f% hiia lﬁrl S EX °5'§'°rﬁ' nsms 5% F%l{hgl‘be{? 3eqlrs1'e% & PSSy
concent rsibstituted varidnt o salchﬁDilbgdt}ne ngmnt th@t -‘itmwlatas sdid expression,nindire pregardtion] gf £D
14 Conpltﬁéﬁlcglrﬂglt lﬂ%yﬁlklﬁrmldtl %explfe%sﬂnn&a% flmv\ﬁ}n‘g)eﬁeli% %ﬁs exposi ng the conpl ex

to a second anti specl I n the second anti body
i ncl udes a report efhe igyegtion plso includes a use of a compound comprising soluble CD14 or a polypeptide

fragment of CD14 that stimulates expression of a defensin along the gastrointestinal tract of a mammal, or a

- conservatively substituted variant of said CD14 or the fragment that stimulates said expression, in the preparation |,

of a medicament for use in stimulating expression of a defensin along the gastrointestinal tract of a mammal.

In another aspect, the invention is a use of a compound comprising soluble CD14 or a
polypeptide portion of CD14 that stimulates expression of a defensin along the respiratory tract of a mammal,
or a conservatively substituted variant of said CD14 or the portion that stimulates said expression, in the
preparation of a medicament for use in stimulating expression of a defensin along the respiratory tract of a
mammal.

In yet another aspect, the invention is a use of a compound comprising soluble CD14 or a
polypeptide fragment of the CD14 that stimulates expression of a defensin on the tongue of a mammal, or
a conservatively substituted variant of said CD14 or the fragment that stimulates said expression, in the
preparation of a medicament for use in stimulating expression of a defensin on the tongue of a mammal.

The present invention includes a use of a compound comprising soluble CD14 or a polypeptide
portion of CD14 that stimulates expression of a defensin in the small intestine of a mammal, or a conservatively
substituted variant of said CD14 or the portion that stimulates said expression, in the preparation of a

medicament for use in stimulating expression of a defensin on the tongue of a mammal.



Preferably again, determ ning the concentration of CD 14 includes exposing
a sanple obtained fromthe concentrate to a first antibody specific for CD
14 to forman anti body-CD 14 conpl ex and subsequently exposing the conpl ex
to a second anti body specific for the first antibody, wherein the second

anti body includes a reporter nolecule. The invention includes the use of a

concentrate in a method of preparing a ngdicanent, a diet %&o%%ﬁﬂé%?
masti cabl e product for use in directly stlnulatlng def ensi'n productron in a

manmmal , method congg fuﬁ)eﬁigntl&ﬁld%t £l (Qfa &ﬁ\Béfan'cgrg l% sgﬁgle ?Hlﬂt g‘@ol&)%)tlﬂe
contalnlng proteln oT a nanmar secreti on, (ﬁrECI t1ng C
sol ut i orfragment of te solphle €D ﬂlabtﬂmca?r eHpRSSID L fen%mdm e@tﬂh@é@ll oalls efrrempmmptleonma

fracti oRofskQRivEl Substtied VRhARBE said!db1ls Bl e ﬂ%‘iﬂaﬂ%at ﬁﬁ\ﬁes‘%ﬁﬁ%ﬁp@tﬁ%nﬁ% ﬁx%%e ;%P%&tlon

preferably includes salting out a protelrn fraction cont
Pr ef er al§f ymediepgeptfarispiniaduringiexpresion afdefensins by spithediakeelivpfe mamanal.

concentration of tfe c&ﬁHoUﬁd ﬁéfeﬁiﬂy ARaA bidind Beid QgitnGe s%feét@d%nhth@kroh@&ﬁglstﬁg ofti gh
as woul E&Ieipobt ai nedH@YQﬂ Sng ning a saturated aqueous sol ution of ammoni um

sul phat NP5 JD NP AR NG 088 panservafiyely spbititigd vawant thereof.
ammoni um sul phat e Telcuhpcand berefa@bl Pdmbride® ad EmihB ra6i@ Nibquece tsBiBctédfrath theOhroiE Of

the conmbi ned saql uti . ] r ) er conprises the step
of det ercﬂﬁ‘sﬁg%&tsﬁé "gﬁﬁ{m;ﬁ@#ﬂ%ﬁ%‘z@dﬁmi %\é# Ii)tﬂé ?sol ating step.
Preferably, the rramnangpoambavaimmapie&rabmamtpnmnamﬁcﬁﬁﬁcab‘lsmmm&)4rammry
secretion is mlKk. | th t|o IS .bovin r.abl t.he
TheE.)ff:ﬁ n‘:t‘ior? cl}id sau?eo%gg <{' Comprisiz a salible g in; %4{
secretion’is huma ent cimven Q8PS 3 siuble p gng,gn aquno
concent ragit eeqrencawhielt in atcleastfabqw 63¥aednspgved nrrdduommmmmtaacwl sequenmcy identified as SEQ

st iC a%@\xcﬂﬁ gpl Wehtitle® s §E6 uRrN@lg ' qael.qﬁea ta @:ﬁg%' N6: 60& i ﬂgﬁ&sgwppf mg GhiR% 1N @
conpr|5|n rovi OC
c 0 rrp ri sicryespipmefdpfansing ingmamipafieny ﬁplﬂ@é@ cgllsi l@ﬂile prlemuan ¢fr@gneﬂnc®mnt farusg iplephancing a

fracti oRxG@BbRbiMieRdsifiRh Rlidalt hat are insoluble in the manmmary secretion
upon conbi ni ng a saturated agueous sql utjon of ammoni um sul phate with a

vol une of a said rhasferehlyy the grotein hagan antinpacid seayerce which is af loashebowt 88 cansesved fre

sol ut i onelfth fOtheshiad adidsefRrniRAddatidd :08EQ B ND, al vol une of the comnbined
solutions. Preferably the t odfuther c rises ste f determning
the anpunt of CD 1 al% %"5‘? 'g‘ﬁ e?la\‘sﬁg FBPY g%‘pélf‘%as"[;’glﬁ gb&‘?pmteﬁ Yeemar y
secreti cama:hnsomisaq;tenunmhw?rsaf leasedbbgt 53% mmnaﬁlytloamh@dmnmrncIdSeqmdckndentlﬁed 12 -
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cecr et | ok SrQ i no PR X b NEFS 8l s S o leaR P b o

secr et i gtimilate exprrssioroaf ond ormoeq:)@lfqnmgs i epithliiat ealte i the prephiratipapf/a salinament dor use

nast| Ca*%lﬁin{afa‘éﬁgk%reﬁs%o@%&&o@'&{%ﬁ&&%yéél{hwlééuk”9 defensin production in a

manmal nmet hoo conprisin t eps of ovid a COﬂpOSItIOﬂ contalnlng

protein of the mamHHbls e potcnds Wﬁ@e‘l‘lﬁ@e Wb‘ﬁp’é%tﬂ%aﬁt@ho% Baeenzanted Body

whi ch’ ISeu&iaﬁedthéﬁmﬁ&imﬂ?qdeﬂeela’éadﬁéé%stmlﬂm whet her CD 14 endogenous to
the secretion is esent mgé%e sa | e based on whet her CD 14-anti body

conpl ex has forme hf’ faventign $% \‘F@ @ppoyndh cqmpyyrising.a-ofyblg profefn, the, é“’@@é‘f"@?& on
has beemnn phiay acilksdugnce whjck Btacichst abod 63% edtisdied in BlhtR to thdWnino acid sequence identified

as SEQ ID NO:4 or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to

stimulate expression of a defensin in bovine epithelial cells, in the preparation of a medicament for use in

stimulating expression of a defensin along the gastrointestinal tract of a mammal.
Preferably, the protein has an amino acid sequence which is at least about 93% conserved in
relation to the amino acid sequence identified as SEQ ID NO:5.

. The invention includes a use of a compound comprising a soluble protein, the protein having
an amino acid sequence which is at least about 63% conserved in relation to the amino acid sequence identified
as SEQ ID NO:4 or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to
stimulate expression of a defensin in epithelial cells, in the preparation of a medicament for use in stimulating

expression of a defensin along the respiratory tract of a mammal.



treatment step is preferably sufficiently mld to permt preservation of
the CD 14 activity for inducing or stinulating defensin production. The

nmet hod preferably conprises the further step of determ ning the
concentration of CD 14 in the sanple. Preferably, the mammary secretion is
colostrum Preferably, the mammary secretion is mlk. Preferably, the
secretion is bovine. Preferably, the secretion is human. THenbRM PEMO@@ al so
i ncludes a use of a conpound in the preparation of a nedi canent

enhanci ng expr essiQdeily, 4R pRis] mm{ dinib d&ﬁmlmce Whigh GANPALRGu GRS EGn 2N
effective amount of a.reconbinant I@é&e%% 14 encoded by a
ul e

non- nat d?%ﬂWO@eara&nPﬁwbseﬂ@emnﬁmas conpri si ng a first DNA

séeDcizence sgl ect ed mgmxmb@maﬁ@y@us@efwdoﬁwmc&ﬁmmﬁmg%\éﬁl f R ﬁi?éﬁplstbwﬂ%
accordjn uence which specifica ridizes

Lot ho. O AOARHL QIR B 2 it Skd O R o) FToR Foiep PSR e eqrhos emited

pol ypeptas SBQIPawD:# iof ilehtified SR X ud) Dyr iasntidied asmmlwomnalhaﬂn§me @bifityaal | y

recogni z .a ncodes the sane, .

ol ypep T Tt of S e e s SElh R Eerb o of R GG SE St

the pol yepprpssioo ef edefamsie dn thy tohfe obs m@ranalenhances sai d expr essi on. The pr esent

| nvention incl Udesl’r&erytﬁ th%fpro m%%oa%&goacﬂsg II'Ie inﬁipf?lsa%leaspab £ Amancél S
on o defE PR P 1o 4P %‘é"r

for stinulating express one or Nnsi ns by epl
t he corrpd@twdt@ﬂmpmmsawyseawn@flﬂ%\uﬁqd\ﬁesﬁmm.‘of a reconbi nant poI ypeptlde CD

14 encoded by a nomem&qﬁmaxdeg&&suBf#agls&ﬁﬁggﬁg%ﬁigg;sow{é P@éﬁg@g\fg{ﬂsﬂgq sing

a first DNA sequence sel ect ed romt roup St ng o ence
encodi ngnaning agi¢seguenserdioh i atdeass abpyt KBPs ponserved jrprglationdgthigsyinerisid seenp idgntifieh
sequencgs ¥hh NORES idehtiRA ésxsEbeN&s &e&n&&dw@@ ARSI aﬂﬂha%gaia%ﬁtfy td .ﬁauc@nd

whi ch codes on £X ression for | de_speci ficall rec%gm zed by an
ant i body*RifsSigmoLy defsnsingp enithel '&l&e\lsymﬂ@d’&@ﬁ?t?é§farfﬂmﬁmﬁﬂﬁf°lﬂ“ i gtiguigtinggapressigence
whi ch engaddensinhiethe an®l ipedteeninmadtnals 1S encoded by a DNA sequence of (a)

or (b) above; whergi h ol ti de encoded b nmul at es sai d
expr essi on. Pref erpéﬁ?’?bﬁy’?ﬁémb%ﬁvgwuﬁ’@ci §e%1858¥’ﬁﬁg€§|a¥ ?“?%8‘5@\5:% senserkst ia

ant i bodyeletontdthabsino sqixbsehﬁenceaﬂdn;iﬁédassgtnﬂme@ fiuman CD 14. Preferabl y t he
nucleic acid nole I vin sequence of .(b)_ hybri

stringent conditi gﬁls %}ve'% Of“‘ne'%llr‘ll er‘f’cao o PR °8F‘pr('sg’}g? a W5¥t§?’e€’387°§ mul?aﬁ‘é’g an

ant i bodymino apidiseqBe® whinllis ot least atrus 63% a@nscrEQddgrelaﬂetstottmmWeidamume dentified
Sequencegg §1§Q fﬁ’ﬂo%%l Qlentiﬁed as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to induce

expression of defensins in epthelial cells, in the preparation of a medicament for use in inducing expression

-C)_

of defensins by epithelial cells of a mammal. .

Preferably, the protein has an amino acid sequence which is at least about 83% conserved in
relation to the amino acid sequence identified as SEQ ID NO:5.

Inthe compound of the present invention, the CD14 or the polypeptide portion or the variant
is preferably recombinant

Preferably, the compound comprises CD14 obtained from a mammalian mammary secretion.

Preferably, the CD14 is obtained from bovine milk.

In the use of a compound according to the present invention, if the secretion has been
previously subjected to a treatment step, the treatment step is sufficiently mild to permit preservation of CD14
activity for inducing or stimulating defensin production in epithelial cells. '

Preferably, the CD14 is contained in a liquid.

Preferabiy, the liquid comprises a fraction of the milk enriched in said CD14.

Preferably, the CD14 is contained in an edible product.

Preferably, the medicament is prepared for exposing the gastrointestinal tract to CD14.

Preferably again, the medicament is prepared for oral administration.



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 compound is for admnistration in the formof an
aerosol. Preferably, the polypeptide is contained in concentrated m | K.
Preferably, the conpound, polypeptide, protein, concentrate, or CD 14, as
the case may be, is added as a supplenent, to a dietary sou . Preferably,
2N b AD02

the conpound is for direct topical exposure of the epithel

trachea to the polypeptide or. protein, .as.the cas e.. Preferaply, .the
conpound is far toﬁéim(‘: er aesfeﬁ’g%hlf rpécs?ngmtvﬂ‘ 'orb’ﬂ‘flg‘fes %B‘le@%ﬁ?/%e?egfnmé‘g ﬁ‘h‘épﬁ‘g' of
part i cul aprbguct derixedificts atnmemegf secietionyfot uskrio tikdecing epstiatulatingdefénsiv @ndduction in

i ncl udes_ 4 i intnment for direct topical application
to a munﬁ%h'g%’ﬁgqngﬁ&gs%"ﬁg%’%tﬂg“ iogr ating the effects of infection,

particul arly bact enrdvding asasple ofthe profist, enf , conpri sing i ncorporating into
the ointment an efj.eehihke tRURLRE oD@ ?e?éh?ﬁl%crs%\ econprising CD 14 obtained
froma mammary secretion. The iInventi n al so 1nctudes a dietary source such
as infant formul a,Preferaldy.df thegepration hagbseripriavioustygulientrddo 2 teatmeanbstep, the treatnent  of
a mlk ppdisatficichtemild 18 pdrin? Breberfatiifbig @101 84T fof HRGER o %‘Mﬁn%&i@fe%é}nt han
occurs naturally in the unfractionated m |k product, wherein the mlKk

pr oduct produghi® whi ch has not been treated by a process which denatures the

CD 14 cont ?i neﬂ th_@é’t@inihidg@hetzfﬁ%uﬁkﬂfﬁmm bﬂﬁt iﬁ@l&sﬁn%l@%@gﬁribﬂﬂgd&ﬁg E ?ing the
activity. In the dietary,source, 1S ef erably obtained from
bovi ne niFPRe oBp é‘ftg?‘g'lﬁ'ff?( is;specifiq Zor&i)éf’ﬂ?q)‘ls‘l‘i’éta‘ﬁw teobad Cl hepmplex isfarmed
preséent inreexgosiofstef. he conpound is for adm nistration to a human.
Preferably, in th se according,to the esent .inventjion, the . m | is in
need of protecti oﬁlng’ﬁé’f en(gfta C%m?ﬁug‘? gsredine b%ﬁ%&%ﬂ "évg?té’&th‘?dcq"rp%ﬁdt'ﬁ%’g]‘g&@ﬂb
consi st i mepguifed\by puantibistyothishiakag spfecificplly reaoghizgetamtan CD14. 12b - 26 Novenber 2002

Preferably, the cof;;gglu i ; qﬁrﬂp raki n.suffering fr.om
i mmune deficiency. Pr e@‘g’rdé%lni}?ordf’ ﬂse e#(zltr?sagé{t’rg m‘lkﬁs)th%e'jfgée{)g@ ea 1r°dny the° 6?' up
consi st i gpease aRmNP3€10.Rt NP2, Rt NP3, Rt NP4, HNP1, |-1NP2, and HNP3 and any

combi nati on t her eghefe@bly, ReCHIUGURINRREHISL | Ng of HNPL, HNP2, and HNP3.
Preferably, the protein or polypeptide, as the case may be, is for

adni ni stration in Heferablpdhpmedicapent iwsnagbioperabadpinigatios. about 2500 wg per kg
of bodywei ght of tHeferaly) R lcofiRindiafor Miminidrafidh t@4RBAt 294 coRBORRAR in®RPMIMuBO0 PY
to about 1 ny pernlygf of bog‘%weiught &E%{W,da .. The |nver}t| on further includes
a use of a conpound EaHyiesPRyond i istratipn g the form-of an asrosgl

The invention also includes the use of a concentrate in a method of preparing a medicament,

a dietary source or masticable product for use in directly stimulating defensin production in a mammal, method
comprising the steps of:
| providing a stock solution containing protein of a mam;nary secretion;
separating from the solution a concentrate comprising endogenous CD14; and
determining the concentration of CD14 in the concentrate.
In this method, the mammary secretion preferably comprises milk, whole milk, a protein-
containing portion of whole milk, or colostrum.

' Preferébly, if the secretion has been previously subjected to a treatment step, the treatment
step is sufficiently mild to permit preservation of the CD14 activity for inducing or stimulating defensin
production,

Preferably, the mammary secretion is human.

Preferably, the mammary secretion is bovine.

Preferably, the solution is a liquid solution and the separating step includes salting out of
proteins from the solution.

Preferably, determining the concentration of CD14 includes exposing a sample obtained from

the concentrate to a first antibody specific for CD14 to form an antibody-CD14 complex and subsequently




t he am no acid sequence selected fromthe group consisting of

| eu-l eu-1eu-1leu-1leu-leu-pro-ser; leu-leu-leu-leu |leu-Ileu-pro-Ileu; and

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

t he nonocl onal anti body 3C 10 and which activates B cells, in the
preparation of a nedicanent for use in directly activating B cells.
Preferably, the amno acid conprises a sgquence sel ected f p
consisting of SEQID NO:4, SEQID NOS or SEQ ID NO: 6 or ai()?g%n‘éetehr%%lg{olﬂ%el y
substi t Whilind fk bitlexttdElebil ar‘ﬁ"%cﬁ@pé@% l6f @02 WherEifi e Secof al')od? ﬁl@ﬂ&@ﬁkp&& r eof
whi ch activales B cells or a conservatively substituted variant thereo

whi ch adiqléedlees B cell's. .The invention includes a transgenic mamal having

i ntroduced into itl&c;f&%l?'&ﬁh',d%ﬁﬁiﬁh%ﬂ@%ﬁceﬁ?a@lb&?ﬂﬁéDWﬁ@ﬂhé@ge oa%é ms@sﬂede
havi ng the, anm no acid sequence identified as NO: 4, SEQ | D NO. or

: J . SEQ | D NO: 4, ,
SEQ | D Nbtagned Bme‘HW%d?aE'ai 2tibady srseifie foy DM fodprmanagtitody CRA pepuplesangd
cell's; auibsaquéadyl expdsing theSampleela¥eORd drfiBodyapeeitic dirtiRGirkt ¥ntdely, WhbEH R sc@hd S; a

conservat jvel stituted variant of the polypeptide; or conjugates of the
f r agment®” ‘?0%%'?‘%@%9*?1’%?3&9#“@& ch directly activates B cells, wherein the

nﬁd eic af:i d 3 eqﬁeneawbﬁ@ou ﬁ}dﬁl_ﬂ(asctﬁmisé ofa @ﬁgeﬁ&@nbgqaqﬂ{oﬁwﬁreﬁariﬂg\@l?g;ﬁwuﬁg 40
the ma and the nucleic.a sequence.i§.in tign to,nucleic agi
sequenggige%?o(‘fﬁe ﬂre{?aﬁﬁlcﬁ*’lf 9‘08‘83‘}? use Hﬂﬁrﬁ‘gg'ﬂ%‘a?ﬁ‘g fl%‘é"si’?ﬁ’ gtion ipam -8 0‘g\ci d

sequenceomptisirgriiad steps efncodes a pol ypepti de having the am no acid sequence
identified as SEQ | D.NO- . . : r fragment of said
pol ypepti de which dé&f%%ﬁ%f/ocg(%%d\?g)f %sﬁuﬁn g{)tflg !g%llrngé&% gégfaeg(\’/nat ively
substituted vari armrecipfitatingdromghostesk solefion a prstein factidneqoatpining CR 1fghy pept i de

having the am no agjifing 68 PRRAGEAAG Hdl hEsh Q1D N0: 4, SEQID NQO'S, or
SEQ ID NO: 6, or a conggr vgti vel;(/: substtght utpggat@gri ant of the pol ypeptide.

Mbost preferably, tlRdhifmethed, dheprpapitatin depcrrefambly inpdudsesplfing out & geotin fractign as

SEQ | D Nehidinag cBIEf2 | D NO: 2. Preferably, the transgenic nmammal has

i ntroduced into itségenorre a nucl ei c acid sequence encodi ng a protein of
1

claim95 or cl ai mRsgcrakindiedrssipiiaiiae siepinclydes inprpaging the sl rercentealion efdhe splytiante|  of
a CD 14 Jptadisati@iic SRR ayledstas high b WoulbbEvBlainddBl dohBinftigGls@iatedfqueos SSIANGE | S

in addition to nucleic acid seguences whi ch natyral occur 1 n the of
e ot S5 i, &SR E SO SRt e s ol o e ol i
sequenc eolugonhrihg equabit6s pércanf ofahe@Rdldomme wbthe conthrdd gedtions t o t he manmmal and
the nucleic acid LS. ifl . | ei.c,_acl.d_sgguences i ch
natural ly occur i ﬁﬂ@ﬁ%ﬂ%&%@b hg&%ﬁ%g.ngegrtﬂel% gerp aqél%f/t?rm;lﬂrég ﬁlgc 8?“2 °£10| ég
‘sequence i s abhinedindhaoislaiiog gequence. Preferably, the nucleic acid sequence
~has been introducegeaiip td R Rl ifcdpk@geni tor of the mammal by

~ reconbi nant technol ogy. Preferably, the CD 14 pronoter is a bovine

promot er. Pr ef er adir§feraplpdhepammeary seeretipmis B&- The i nvention al so 4 ncludes a
transgeni c mamal Havhblg thddbdr@BHEMvineIt 0 1ts genone a nucl eic acid sequence
identified as SEQ 1D NJ:8, wherein the nucleic acid sequence i's in addition
to nucleic acid sdgtfeaEdhepsretion Q’E’E‘Pﬁlly occur in the DNA of the mammal.
Preferably, the nurbe@tdsendaivehtise alseheRddialfe WseoNa tdnbdntakd L4 meMbd of prepafigaal
(r)r;rrfmlpr Ionge%%lg%}?nrﬁ ‘_f"\f)dfiete;[r)h s60urrcr:g mgstipa%lerp?&gc (I)rr{lgenﬁl dgrgc?lr)) Qt?rluﬁga{)g dela:t)'gnes}cneprrgcﬁl:t}/oh irg Q €

mammal, method comprising the steps of:
providing a stock solution comprising protein of a mammary secretion;
isolating from the solution a fraction containing proteins that are insoluble in the mammary
secretion upon combining a saturated aqueous solution of ammonium sulphate with a volume
of a said mammary secretion, the volume of the ammonium sulphate solution being equal to
65 percent of the total volume of the combined solutions.
Preferably the method further comprises the step of determining the amount of CD14
obtained in the isolating step.
Preferably, the mammary secretion is colostrum.

Preferably, the mammary secretion is milk.



26 Novenber 2002 -13 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure I A shows the
differential inhibition of native human LAfr (Hu-LAIT, nhCD 4) nediated B
cell activation by the CD 4 specific nfibs 3Cl10 and MEM 18 (Todd S.-C.
Juan, et. ot. 1995, J. 9101. Chenr. 270:521 ~). The indicated concentration
of mAbs 3C 10, ( )) MEMI 8 (---) or their isonpe nonspecific mAbs, 12CA5
(lg&b) (--) (J. Field, et. al, 1988. Mil., Cell. Bial nd /25
(1gG) (----- ) (A F. Wi am; 1977. Cel’tle 663) , respect%%g ‘%Pm%\?\b@ dded
to 0.2 m of serurrll,re 8By G turte dlumln a 96 well flat bottoned culture
pl ace (Costar), whicC eontarned e 19 :-1 Tg/m of native (n) Hu- LAI' T
()or 3 Tglm LPS (Pr)eferaﬁmthmrﬂgm:isﬁmmns of incubati on at 37C, 1 (S x OGS

hi gh buoyant densi . . enj s, 1sol at ed..as. Rre

described i Ratol i f? mr&?o% kg 1rfén.{dgs t?eﬁggé Lt‘sJa'm "rlﬁ se|cretu¥)31£ XIT? g\érteganga 8ed
to each medicamentcn digtary souygeior mastmblezmodugtlfmsme udireatly esmulating dpfiahsireptoduictidn it a TC
of " I-i -Tlgﬁlmgjqﬁe\ﬂﬁ,gtcgrqprgmg%es{e},g&r hats 6 hours later) and thym di ne uptake
assessed by scintillation spectroscopy Results are expressed as a

per cent age of the Med@anaemppdtipacantgiying pretsingf the memmary serétions] i i n t he
absence of any mAbgpos oE?Qhebﬁﬁb&ft@ﬂ%nraﬁ%%\%ﬁcﬂ1Qsﬁebiﬁcﬁp§ﬁn@'%n@f stimul us
ranged fromO0.7 to .7, x 10 the responses to 5 Tg/m LPS and 1 Tgl ni
nl u- LATIi n the absHffEainigg wheha Q%éf‘éndPgenS“%@ the seceqbiny lsel"r‘Rﬂe"BEltBe samplecbased 9n)

respectively. The \eﬁdlﬁfcbﬁfﬁmtlb&lglc&ﬂﬁl@cl@ﬂﬁnﬁédaﬂdﬁéﬁboﬁiﬁg@té}ﬁ' on about the nean
of triplicate cuIL@&F &urg1 3]\%5 the inhibition of reconbinant (r)
Hu- and rBo-LAI T i5 msthody 1 else%{?!PP PSSR PERyIpShE subjseied 49, 8 dreqtment sigg, thg 10
The i nditecatreot stopric praferahtyi sofficiefitlynodinl ®GEAnit MresepatidngEAR @Bﬂtaéﬁﬂtyrlﬁlnm&ilﬁlgk;r' c)
mAb OX40 1&Eﬁﬁ§rd%fn5m mgcwn al . 1987. Mol Imrunol. 24:12811, was added to
0.2 m o sertm rreeP ettt e mediumin a 9b well $at bottomed culture plate
.(Costar), which cBetmzihaéprefeiablieomprisés theflnttier sodp of ddteninining theconcbatiadet of OITAN
CDI 4 (PHY ﬂeAinép = (): 2 Tg/nt sol ubl e reconbi nant bovine CD14 (rBo-LATI~ (T))
or 5 TgI . Following a 5 hour incubation at 37C. 1.5 x I Qo high
buoyant density ntﬁrsféfab‘blwwwﬂe@nm@ﬂmmred as previously described
Ittatcliffe, M 1. ﬁ&feraﬁé, thgmaglggm,sgcmgl(my,gm 131:S81 ), were added to each
oC the culture wells hours, cultures were pulsed with 1 TG

of ' H TdR, harvestefaef&'ﬁ?lbﬂl‘qqe?"@fonh%l{"s‘"ﬁ hours | ater, and thynidine uptake
assessed by sci ntlﬁrbfaﬁab[@nhésﬁﬁettohm%ﬁ/ Results are expressed as a percent
of the response |nﬂ1uced g% E f the three stimuli in the absence of any
mAb. The backgr ount'*rESHEHE °|“’ﬁl & HpHe @@pﬁ‘f“ds‘ffhﬁﬂfeﬂ%ratfo&r?ﬁéﬁ‘efl‘tc%%°7 to
1.7 x | cénhanping egressive o defasihs tid a mahhtyl thd Bmpbuid DghpFiingl b eteAtive axﬁaﬂlt 8f Igl m

r Bo- LAI 3C 10 p o'
cpm an ecg?@g;&l?&igﬁﬁ t%e%lgens%%é? VERTEGR ¥?1mumrsg(re°°5'3'fn%"985®i n%l?céilﬁ ?i%’rsi‘é’g
repli cataeflftfllm‘{l’meelsen@fselﬁ¢te@<anthﬂrbleul? wlnﬂmng pbn nedi ated by OX40 was | ess than
15/u at all of the, G nd 2B illustrate a
conpar ati ve anal ygdl s of ﬁﬁl%&@égﬁgda?ﬁomiggordﬁggdé%ﬁ%%)z‘g?ahenbr ane | gP
expression (m gP) 4 ANA IR Whish spegifisally dybridizente)the7rgme@iinggtrsndiag <) agd wBickel | s
were cultured in Godesth eRfressidh Wmafpf)@ﬁ‘epﬁﬁ’éjdp%daw ;eL(%thpGyt A Rfbodd wiith aiso

culture plates (Costar) for 24 hours in the presence of "'no stinulus, or the
i ndi cat ed concent rREG ALY 15e08pigss hppamCty and) pS gerjved from S. tvphi muri um

(Sigma) (), or deeqDNA b@henbﬁﬁu@lﬁd’nbdd@ﬁhé da@Bpélypepitleias Beicdddd b3 DA sfe uence of y.

(Kirkiand) T.N., Q{@g"gﬂ b and K. Takayama 19QL. Inf, and | nm 131
Cel I's were harves d*%ained with fluorescein conj ugat ed rrAb | 87.1 (r

187.1 ) (Melton) Dvhereirethe palypeptid® Bdcodddib (B) dp(cpénhdidys)said pRséskios. for nurine

| gP, and the propogktion of m.gR-cells assessed flo tonetrical l.y usi
26 Novenber 2002 ?ﬁﬂ"gr"i""g‘“&rﬁl“%m Yk of argmpoynd &ﬁ%ﬁpé‘%?’ﬁ %ftad‘bef‘é?fﬁe“bgg
Fi gur e 2Amilpfingskprassion bhenepr owwrdefeosis by fepitheliP cel 8B @npetldscompiisitg dnfefedide hour

cul ture | ft nce
of 5 Tornp ot '@jsﬁ%t pokepidE PR G4 B s ot ool ot BRABIERE
r $o- LA|Pm@mmgmﬁ)wﬁtﬁ@uw@wmesdnwwskmh@epewnenmegeobf m gP- 70ZJ3 cells

i nduced by the in timuli. Figure 3A
shows the |nh|b|t?%%ﬁgggwﬁg&ﬁﬁgﬁﬁ%%%ﬁggggdm %ﬁn%?%ﬁﬁo m gP' 70233 cells by
mAb 3C 1 ~). The indicated concentration of mAb 3C 10 was added to 0.1 m

of serum free nedium containing no additional stimulus (), 3 Tg/m of &
typhi muriumLPS (), or 0.1 Tg/m rBo-LAIT (), and the m xtures plated in 96
welt plate (Costar) and incubated at 37C for 2 hours. Subsequent to this
pre-incubation period. 8 x 10" 702J3 cells were added to tech of the
culture wells) followed by n 20 hour culture period at 37C, after which the
cells were harvested and stained with F187.1, and the proportion of m gP-
ceIIs assessed flomcytonetrlcally u5|ng a B D F ACScan IIIustrated are

. N7 P~ _ a2 o o o | g~ — e w— o~ o o -




Fi gure 6A shows the quantification of nFiu-LAIf/sCD 4 in paired sanples of
human mlls and serum obtained from9 subjects at the indicated tine post
partum sCD14 was quantified using a cormmercially , available ELISA kit
(I'1'3L, Hanmburg). Results are presented as the ratio of sCD 4/total protein
in mlk (open synbols) arid serum (closed synbol s)) -each shape of synbol
representing a different subject. Total .gppitein was , detelNRLHdb4HOY a
colorinmetric detection system (BioRad). Figure 6B shows an analysis of B
cel | growth pronotipgs @&;Ihédéé tvmcﬂtpebﬁeah QGBI ecthertt%ﬂcdd&g&m& o?zgi) Qad Phig
buoyant density nouse splenic ?’r om convent 1 onal mce were
prepared as previ pdssyn M@F‘be@ﬂa@’ﬂ&ﬂeﬂl‘iefsp%c}ﬁcﬂbi regogptzedahy@nmhogéwhm piso

1983. J. imunot XgeclficalBGdcoknisd Hurkidhl dpiiaeghai N 0.2 m of serumfree nmediumin
t he presence of the_indicated concentrations of stinulus. The indicated

concentrations of Y} FeAYeRcs e eapqdptlemppoltheptise AHig engoded Ry 8 BNASFRRISRAT ch
had beeia)stiy) sob€d to 99 9C for 10 mnutes in a Perkin El nmer GeneAnp pCR
system 9600, or left un ted., Sub uent to thjs treaunent, sanples were
cool ed on ice for oMt Igﬂaerga%ggyfbg %&):Sé'f"l“a[%f’?t SRS cul t ur es.

Cul tures were pul Pederstily, htelpiﬂ@)epﬁde i$$pdaifitaiyt recb@niled by an ankibady @&ick allsspBeifivaly

| ater and th%@‘dl n%DﬁEt ake assessed by liquid scintillation spectroscopy.
Fi gures PR EROW T he partial purification of bioactive nbo-LAfTICD 4
usi ng a conbi nat i drefaibly depuexkeicakid wldcila dadng tha PNASeqeneof I(b) diyoitlizes under

chr omat i prepared and salted out as described
in the ?@&?@“@%ﬂ%&ﬁ%&f&#ﬁ&?&g&ﬁ&d&“&}%&é@?ﬂe Cl)I 4 specific inmnobl ot of
clarified mlk whdyefgrany, thesanfihody isyn/edGli0fandier avBbb tharFeogiizeBdie, saamainieaadid of
the (LTEbgubneOas hARGEIENS tested. The immunobl ot was carried out as

descri bed below for Figure 7D. Shown in Figure 7B is the resolution of the
proteins in each &referpRly:thegempeynd isderorl pdsgipistrationsi gure 7A using | O%

SDS- PAGE f ol | owed plaiferstly, ¥ boriomid s dBadmlfifra@A¥s dnWant 23 ombéftlof AfnCiorfuil Ni N
t he hi ghest proportion of nBo-LALlT/ CD14 was, subjected to nol ecul ar sieving

on a Super dex- 95 Sireferably, she crppoua ks foradpinistratiopsinthe-forra plan agmiok ol umm
(Pharmaci a) equi | |lefahlﬂjd the@ol?béphdéiﬁ@dntaﬁxibd@ﬁ&h&h«rﬁedﬂﬂ@ 0, 150 nmM Nadl). TN
buf fer was used tq)e rotein

fractions were col é’é‘ ey %é’a}tyﬁe&m%ﬁ‘ p@ﬁ“‘hﬁ”ﬁﬁf’f‘&?@ d’éFﬂy %tﬂ%ﬁs?amﬁ'gn

det ect onsatddedrmmsupptembhteoeﬂmty@ourw ofile of protei n Each of the fractions

obt ai ned was asse j

figure 7D. Fracti 2)?15&411 Q%@""t“ﬂ‘“&ﬁ%& e%%térx tron pr%lt&%ﬁrggﬁg{)@gﬁqhiﬁéth
hi ghest P@W@ﬂﬂm@m’f@habﬁw?ﬁwmaﬂﬂﬂ sCDl 4 by inmunobl ot analysis. Figure 7C
shows a conpar at i s, Whd &nﬁ»ﬁu&dh@ ferGBi'&I E:Bsufd to%tgg)utcg)%gfd@xﬁﬁé &y inBmihie
murine pre-B cell line) 702/ 3 finity purified nBo-LAITIsCD 4

(nSe- LA:P?‘}‘c‘llaFlf-‘(«;mB’Q%diFTe? SO, fractl on ()used as the starting nmaterial for
nol ecul ar _si evi ng;m wdnétmeaegpeahﬁe thventibn inclddds L)n)sth&n@k al(n) amhﬁh&dfot ad t he
Superdex 75 th t .cont ai nqd ak conbent of nHo é‘H/ as assessed by

i munobl ?Pt°ah"r?8 IGptipndto a aroynd of, forame Omét‘effff"ttiﬁf eqtign, (Ba"i‘c‘tlﬁr ybpotedt um ~
free nedhifeston, mefebabontpnﬁmgmmbo%ng\mtolthmﬂnhm #h gife@ivesmdufias b adnkentrité codipriking!r S
in the RIfSSh the |Ir111gml%at %e% l((;ncentrati ons of each of the stimuli. Cells
wer e har veste LEarnegy i 'bE conj ugat ed goat anti-nouse |IgP specific
anti body (Sout her hBiinyewioh psb ugyn)igs aadic]aryhtmrqarsothnsiinfmt ddrmnii gtk atreitheshqutd

t - vEi
conpar ad PR PEAAL § hERb o AT HaRue Moo NeRp b Rerfab PRI A
bovi ne ©ctusspuaty nthe unfrickionateyl milk moeuﬁt, wmr@s the milk pradiictis orie wméyasmtrbee@wbtpect ed
to sequgp Brﬁa'ceﬁ @hich @&aﬂt&g t 019 C(’;ﬂgﬂeﬁ %teﬂﬂo P\Q REER HaPED Qﬂﬁseg){he E@Z“r o é

descri bed Figure 7A e 62% action ryas so

desal ted and sCDI 4““7&@‘13%&0“40?,%0 1|4flﬁl?5@felélﬂymne:§(§mlh9®lnfm§bt ed to Sephadex
4B. The affinity mumdiigech MELLE @b chﬂp‘aﬁﬂdCaQéoRﬁﬁgrthﬁbg)reth iftgltidH Jhgc((n;phund\’i@-s
added at the indicated concentrations to O. ures of serumfree

medi um éﬁﬁ@'&l“ﬁFﬁ{f“IOGh‘kmnlos hi gh buoyant density splenic B cells isolated
as previously desarit@gsly, uﬁhe lﬂ;@adaélﬁii@to t6prdsétk RSenViB, Bhe ﬁ.uxhﬁeds Whdeld of prdiéetio®f sH
TdR, harvested onta;i) filte %g hours | ater, and t g/ él ne upt ake
assesse&g‘iﬂ?ﬁ L mjcFRby paéhqgwegegg ?‘B%@Wpcoﬁﬂg‘"ﬁﬁg‘&”ﬁ’ bagierye; ®pr esent s
an i mmunobl ot of mlls (1vl) and eal ostrat (C) bovinederived sCDI 4. 250 ng
of protein was resolved by 10% SDS PACE and the protein was then
transferred to a PYDF nenbrane. Follow ng blocking in 5% skimmlk for 1
hour, protein was reveal ed using a polyclonal rabbit anti-botine CD4 in
conbi nati on with horse radi sh peroxi dase conjugated goat anti-rabbit I1gG
(BioRad). Signals were detected by ECI. (Amersham). Figure 8A shows the
sequences of the oI i gonucl eot| de pr obes used for det ect| ng nRNA speC| fic

f = A N\ o ~ o



s the marine pre-B cell line 70Z2!'3 to an mig state are inhibited by

di phosphoryl lipid A derived from Rhodopseudononos sphaeroi des (RSDPLA). It
is shown that the col osttum of human subjects contains | 00-400-fold higher
concentrations of native human LATT-protein/sCD 4 conpared to ser um
sanples fromthe sane subjects taken at the sane tine postpartum

shown that the increased concentration at,,quman LALT- pr ot ej

col ostrum and m | k relative to that observlg)d in serum pers?é@vwef%@m
days post-panum bi ol.oqi cal  activity aof native bovi ne
LAI T- pr ot et n/ sCDI retlerab ﬁ'e CB‘t‘lgtouﬂ%ds E‘H ﬂ?“ﬁ%’@t“d‘a?’sa Jiyman ﬂéf? Ot Immune

conpar abdeficiensyt hat observed i n bovine colostrum Bovi ne m | k- deri ved

LAl Tproteinl sCDl 4 qyant den e I S

derived from m)uselLr eéﬁ V&%r&e%né 'Q%r %S%}e?se‘gg?'ﬁﬁ‘oér%’p qs'ls %P@@ ﬁtll\@%t%rt@ﬁ

defi ned %@P’brﬁﬂ‘fpﬂé@‘%m‘il}ﬂimmd hlysgxehma‘hm@thacctﬁ M|the3gr®pnwamawoém1 tHNF2, and

observedqfpy colostral derived native bovine LAff-protein/sCD 4. It is

shown that B cell e%rowth pronoting activity of affinity purified nBo-LAlf

i s severely reducddeferily thepetqin orgolypeptidy, 23 erceqenmbmwrfgtaéminismaﬁqnsn gmmmntt hat

sequent i glhetdadntabé\f 2 etbotmb@ ﬁ,k@eF

(M, hSO ag delsacn Ri(}igt det ai | zerg%v%o esu éths in aﬁ ehri c%ﬁem%}?x?otﬁﬁi ive

; bovi ne LWWFBIP)?@P@OQ Dsmbwtﬂmgﬁ)hlé(g@ﬁbemlghth@Yf ractl on This 62% ( NH, ~SO,

- fraction of bovi nepjiy Lon af . the

- differentiation_ of the’gm\%ﬁl}éhér5301%l \%ser?g??n re- E]"%as{;‘%élgq})%?) {‘avmﬁ

m g- st dheanipe apidseqyence gelectsd Sorm the gtohaﬁonmﬂneeﬂplaleu*équémlﬂglemprotsmbeienéeu-lcu-t he
62% (T HeMe&@o 164 Ak 1b1Ru-Rh-10MI- I@@-vzmhli Kan@hYch)d s%laéiﬁcaw AEd &Etﬁbﬁﬂé inGReRndI"

bi pacti ve q%g ve bovine LAIf-proteinl sCDt 4. These enric fractrons are
shown  BECAYICHART Whighastivates B gels, i the areh’%'gﬁpf;ﬁ I&Wﬁmertéorwrseglnérre@pwvmne
activityBediian the 62?~0 (tsH, )rSO frnetl on of the bOVI ne mlk in the

i nduction of the dl{%ff rletlatlondo g ine pre-B cell line
70Z/3 to an M @ stare AeHess ﬁoq‘psls“s‘ﬁdﬁﬂ*i‘e‘tcﬁéetlecf? §°mﬁl§t5‘?}‘8 censiting S PERot h
bovi ne dRNO,REQ IDANG:S pr SEQRIDNNSGLIr 4 comardativelg eubdfiti@d varfapy thdied?whiR vitvetes B
LALT- pr i an and bac I.Iys, ex sign._,
syst ens%gga?:{t; %‘eﬁt i &@cﬂragtévgfgg?rgbs P RE: ?‘éi%t ?uﬁttﬁ%%dot'aal Egeﬁet Jhicks Ap)
in pri rraaﬁtyvatyeﬂlwlb tracheal epithelial cells. EJCPERI MENTS

LAI T- prot ei nl sCDl 4 vedi I MAQ 3C1LQ The
CD14 specific mAbs) 3C1Igfoggldﬁd‘§% tilagégﬁlh}ﬁ%“nmhhﬁ%g‘p ?é/‘g |’§% lg%emme anu eelg and
t hei r erfSidiseryense errading ppelipeptide havingherasyise asigsenuienre identifitid as SEQ @NQPSSE«BHD
conpl exaso:s ol SEQ &b NOFFA&' ﬁ%@n&@of’sﬁﬁ PBEFia\WMeh difetly3Rivatel BRGR) é} %ﬂ%ﬁg

activati OB,POf rmg s1 he latter result is consistent w he exi stence
of recepPEPRULY @%ﬂr%t%ﬁ“%ﬁso}éf? 33 c&?fﬂ“ﬁ‘ﬁ’&‘b’ sppséituted gatisnt 9f t@(HBIYHeRW/H%
inter actdenjugateb of the Sagipetit ai vatﬁntrtﬁﬁ&ﬂtvﬂﬁdﬁ dirSetly Rt e B ails,OWheYel Yae GUEISE ali@

chat reqj tes i nt cts wifh conplexes of LPS-LBP.
Si nce rr% R gl\llcgéssun a Condﬁ['f %%Efﬁt O%ef‘%‘ffei?ﬁ‘ tﬁﬁ‘d err@ﬁf A°l4 $AvanPS
coul d 6én alldgion & riugisiciacid saqeencesivthivh a@ilatly oce@Hh the I}N@pasfelmeﬂnr@al t he target

ey o o0 oo g Dol Bl Rl U i B2 spquence
act i vat iidantifiedas SEQ I NP:4nSEQ RN nerSERADNQy6,0x GagrenGifisaid poljyeprid Ghich dirktly not
mAb MEM act%)ate@ﬁrceﬁshﬁja coﬁs@ﬁrﬁlﬁ@fy'sﬂlﬁtt RAVARG: S o véhB]P Snord é}@[ %l}lty,maé) Q%ept ide, .

i nducti on of r owt proteln, néne
1. PS i ndgd E&iﬂB a&f@tq acgir Faragce rrlmélﬁreega SEQ 1P| NQu¢ SEQdP NA:SFpySE@ IDEN@Govwr & hat

t he CDl‘J:ox%E@Stlv%ly%uﬁEﬁQte@ Gariaft dfﬁl}ﬂ’! Mﬁ@ptﬁ@t RoktBRertrdtty, /tﬁqucfélcaa@iq sEcgiUnJe T{h@ CDl 4

medi ated nmarin e not affecting LPS induce

gr owt h. Sgl“ﬁ’tfélq%htétiegﬂﬁ%%&%gIGfSWHOE?y B cells is unsettled, these

results do not di SPtréfﬂﬂﬂy ﬂhtx@ﬁ@ﬂ@: rﬁﬁﬁtﬁdllﬂbsﬂnt%ﬂﬁ&aﬂh@ cHOEES IttMlei}QmMuage 10
activation. rther, while the purity

i nhi bition of

of the ﬁP%j’ﬁ‘"SﬂBg%?ﬂﬂﬁ F@H&% ﬁé”‘efeebtflt guctf&é&%ﬂ%ﬁﬂg%t@et Goniredjo§a CD14

g xper :c mprdmaten a:ghga‘nbmml;% %aﬁtﬁtal%%he hﬁtﬁeé@a&ﬁi s%diﬂeiﬁ@txs iﬁ%ddiﬁclidl t8 nﬁ’dl&cl ok edinees
pecific as nst r at that these B ce popul ati ons

contain %tctll%it“’a %°8“”rt‘§§‘&gf% TB&P%HBF i cati on No. PCT/ CA97100880). Two

experinments were carried out man attenpt to clarify the nmechani sn(s)
underlying LAfflsCD 4 nediated B cell activation. B cells were isol ated
based on their expression of mgP by fluorescent activated cell sorting to

greater than 99% purity. This population of B cells was shown to be
negative for contai ned CD14 specific nmRNA as assessed by northern bl ot

anal ysis. it was subsequently denonstrated that this "CDI 4" B cel

_popul ati on responded as robustly to native Bo-LAt T7sCD14 (nBrr.LAIT)

derlved frontcolostruntas did B cells not purified by Ib|s technlque Thus,

-, o 2 1. o2 T~ I R A= O .. a4




Figure ? show that rBo-LATfIsCD 4 induces the differentiation of 70T13 to
an mgP- state as efficiently as does LPS. This result indicates that there
is a receptor for rBo-LAIT on 70Z13 cells, and further, that the receptor
cannot be nCDI-1. This approach therefore provides a nmeans by which to
assess the nCD | 4 dependence of mAb 3C 10 nedi ated i nhibition of LAFT/sCD 4
bi ol ogi cal activity. LATfIsCD 4 |Induction2ef 70TJI3 D ffer eagtNaembér 2062

I nhi bited by mAb 3C10 The results illustrated in Figure 3A show that mAb 3C

10 inhibits LAI T/ Pedfdrdbly, the Hichdicuid SquétcdiE uRdePERES bPICION Me?endegeﬁomat ed
i nducti on of P is not_ inhibited

|IIustr t hat the
| nhi bi ¢ FOATELA M AFE aqsoepen s frad ﬁ%ﬁea@%‘%@f) 14 sansRaer yhl ch e tfoputat o hag
t he nmecaNA sitmdipghandlyi ng t nAb 3C 10 nedi ated inhibition does not invol ve
its direct intera%;io 1\Mth 7lQZI The resF |IIustrated in Figure 3B
show that not aill % s apeleic acidgsguencais & g P8P WAYTES r ~sCDl 4 nedi at ed
70213 differ ent i atPreferatily tie nﬂdlgPacmBquﬁeﬂce haplesen fntroducédyinto thdlnatmikOor alpadgeniolk MAb
VEM | 8, o so ﬁ}fugm o ﬁ nor either of their respective isotype
control nﬂﬁs 7P Tﬁé U8 on of 70z/3 differentiation by
reconbi nant human Pteﬁerablpﬂmt@mmm@mtenis aPheng peméters i ndi cate that tnAb 3Cl0
interacts with LA ks determ nants which interact Wth
the putative recep%%réﬁaﬁ' %%§Q§s§@§ﬁ4 expressed by 70Z/ 3. Endotoxin and
LATT- Pr ot ei nl sCDI ﬂhshmmsﬂsgmhﬂwg trpaspdnigamanmathaging intreduieed inteits deaonigaakeleiound
SeCt| ON gt Qe WeAliARATIPIDIRGS, Bftin e ARASLEid RoRkRY R inbalifibn BEEAABLSH
t hrough whi ch LPS i nduces honocyte activati on, g their subsequent
pr oduct iseenses Wieh nafuradlineubinghedNA R themammme roIe of nCDl 4, functioning as

a putative recept gredribly, 8RAQ4I8XhdM seq&nseqﬁ; e intrBdudRBihto RRShaind &3 progenitor
m&*chanlsm'lil8 Wil e the gﬁe55|on of nCDl 4 reduces the concentration of LPS

requi r e@! 16 meREalhy recampinat teghnologit i on by orders of magnitude, it does not
predi cat e LPS nediradfeablytHeinaainiabid bovs ti cul arly, the concentration of LPS
required to induce ntlg expression in nCD 4 70ZJ3 is higher than that
required to stimulate cvtokine production by nCD 4- nonocvtes (Lee, J.D.

et, ai. 1992. J. Exp. Med. 175:1697). Furthe>~) when 70Z13 is transfected
wi th cDNA encodi ng human CD14) it was denonstrated that the concentration
oCLPS required to induce m g expression by nCD -t clones was | O U0O-fold

| ower than that required in the wild-type nCD .f parental |ine of 70Z/ 3.
Further, the etTcacy of stinulation by LPS in these circunstances was serum
dependent, reflecting the involvenent of LBP (Lee) J.D. et. al. 1992. J.
Exp. Med. 175:1697). Thus) while enphasizing the central role of nCDI 4 in
medi ating cellular interaction with LPS-LBP conpl exes, the results al so
denonstrate that there is an nCD 4 i ndependent activation pathway utilized
by LPS, which is serum and thus LBP, independent. The question follows as
to whether nCD 4 independent pathway's involved in LPS and LAfflsCD 4
activation of 70Z13 share signalling elenments. The results shown in Figure
4 indicate that this mght be the case. It has previously been denonstrated
t hat di phosphory! lipid A derived fromLPS inhibits the activation of 70Z!'3
by LPS (Kirkiand, T.N., Quershi, N and Takayama, K. 1991. Injection and

I munity 39: 131 ). In particular; pre-incubation of 70Z/3 with

di phosphor: | lipid A (RSDPLAI inhibited subsequent LPS induced expression
of mg. As shown in Figure 4A pre-incubation of 702J3 in nedi um contai ni ng
RSDPLA at 10 Tglm resulted in a 3-4-fold inhibition of LPS nediated |gP
expression. Al so shown in Figure 4A is that RSDPLA by itself does not

i nduce ! gP expression on 70Z/ 3 over the concentration range tasted) i.e..
Ulto 30 Tg/m. Figure 4B illustrates that preincubation of 70Z!3 in

medi um containing 10 Tg/ml RSDPLA not only inhibits nBo-LAfr induction of

| gP expression, hut does so with far greater efficacy than when using LPS
as stinulus, resulting in at 26 Novenber 2002 -20 least a. ) O-fold

i nhi bition of nBo-LAIf nediated induction over the entire concentration
range of nBo-LAIT tested. Illustrated in Figure 4Cis that while R3DPLA
inhibits both LPS and nBo-LAI T/sCD i 4 induction of m gP expression by
70Z/ 3, it does not inhibit the growh of 70213 at any of the concentrations
tested, i.e. 0.8 Tg/mM tol O Tg/m. . ~ RSDP1.A nediated inhibition of
LPS nedi ated activation is isologous in that the former is - . derived from
LPS, and inhibition by RSDPLA is thought to be due to conpetitive binding
to physiological |ipid A receptors) expressed by 70Z/ 3. The ability of
RSDPLA to inhibit LAIT/sCD |4 nediated activation could indicate that
LATf I sCDIl 4 and LPS share common receptor elenents, and/or it could be due
to R SDPLA |nteract|ng mnth t he preV|oust characterlzed LPS interaction
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for each of the paired mlk and serum sanpl es obtained. As illustrated)
human m | k contains between 100-000-fold nore sCD 4 than does serum from
the sanme individual. Al so shown is that the enrichnent of sCDI 4 in mlk
versus serum persists up to 400 days post-parium Heat Lability of
Affinity-purified nBo-LATf Care nust be taken to avoid conditions which

di mi ni sh the desired activity of CDL a or variant pol ypepti dé6bpvember2002t .
Figure 6B shows the effect of boiling affinity purified tu-io-LAIT at 99C
for 10 m nutes. The large reduction in thym dine uptake by H cells
indicates a dramatic reduction. if not total destruction of B cell
stinulatory activity. Partial Purification of Bioactive Bovine
LAIT-Protein/sCD 4 fromM I k; Colostrum and Mik-Derived Bovine

LAI T- protei nl sCD 4 have Conparabl e Biological Activity h u~as previously
unknown that soluble CD1 4 is present in the mlk of cows. In the context
of this invention, the teen ''manmary secretion" includes col ostrum and
mlk. "Colostrunt is a mammary secretion that begins at the time of birth
of an of f spri NPRAERPESCRIPTION OF THIODRAVINGE at | vel y fi xed period of tine not
usual Iy greater than _- IFit@uk Sews tlMhifidendal ishithihEor TRATRL ¥ SECT etion which

fol | ows COl 0St IdfiedP SRGLSER b‘q{%idDg}decih ﬁ&&g@:ﬁ"ﬂ %‘:g‘é H‘E‘r eLﬁgriai“S'f“‘gi' WERWyui sh
between the col gst :79'931%nﬂ1-engfl : FOSt UM S2 M (T4 56 Hitamierrrd 4998 Vi Bioh g
the-.first few NOUTS. Post. panm SHEUHYS Bhbs 10 -t MBI & o orsiciolypeng. | N
experiments de§’6°f'f’°6‘1§‘8£ﬁ8?ség??ﬂ('a'hﬂ- FRdRr @AY /MAQEB Bl 821 580ind v3/qb e - calpst rum
was used as a $d0MEEamlSTHEUIATER, rephravels.Ghs@sded thio MBEer@Dc AR hedi-lilliBwgne hour
post partum anaatpsup@ cult@e pitd (oduirMGhich doh@indd RGO ki Y d to Jsolate
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kinetics with which I Tg/m of either LPS or native bovine

LAl T-proteinl sCpl 4 i nduce TAP nRNA in cultures of prinmary bovine tracheal
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falls within the range of standard curve) is found and the agBaamiRt2002
protein present in the original unknown sanple cal cul ated. obtai ned. Such
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two nol ecul es aorwdsc%gy?srace i dent It ¢ bt IS TiRuactl SR @Y andsolesud @retiicon of
the nunber of “TUCH At C A BORTTPEHY 1ShSRSEAChd thmotipes e quenens di vi ded
by the nunber FEPF 58It iFlienebirispir &6 skim milB Br | HowT progsaaprbverled iisfg Spodonslifbvi Of t he
posi tions in tHGBeERIEncedintimeit; Hoge BBAR ok RorudRed bAQMSRBUES BRRAiHa O 070
honol ogous or vesdtece QECE getemge | dentity. By way of exanple, the
pol ypepti de sequences WekdsathoRdist sRIM 0% honmo] o of sequence
L dentity. Gengs alibeYdened GRRRR Jcﬁigg}ﬁ; g‘gﬁgﬂﬁog‘rﬁ&‘? Jiess eq J‘éﬁ%’e@ ¢ BF¥ Hffgned to -
gi ve maxi num hognl eay. . Jhe conpari’son of LAY O ERTeREnest e Yepeleriiargieinh of
per cent honol ogy bet ween t WO seqt_Je'n“éf:"e"éa tdiRe Yol cconpl i shed using a
mat hemat i cal al gori t hm' BRI Suctqnps egiea) sptimicrdblalpersidei GARMERMA b €
per f or med acc §er! Frghetizhecfs e PR LAIT-proiin Beoiekd ot kevikeloBS 1.4 witl kg, (kIR 25
appl i ed here birminspotmaKErrasalkvelsioR cifié @ bS] AReskitiGustem (3 SQu T - Par k
e POl S Oiork! SOfaLfen i Aol Lol oF SEQUIRAS i O LLLORLNO
sequences WNOg&or ihudi{pblisHdd bmond 6 S247 364 e, gvolutlio : e
al gorithmis q@ﬁﬁ&?&&%iaéﬁls w&ggiuﬁg&&o@&ﬁﬁ%f %ogg\gﬂ “CABHCB! B 51, - The
same sof twar efhgr ogr amre _provi des P P! ohesuy fise mefivsesertpining sindiretedserdinatpn b0 t he
Jotun Hei n net™RBEP™ sipri e p 1 bpupeutyymperiodies 37°F. oral RVA fRicqigor BEGIILRGR Sodl ushi ghl Y
evol ved fami | e heted (GasandId Brivade viod utziy..mrdyhyaeﬁtaﬂ,wggnmw rnd D@l gori thm
is described bysstniitdanylén merdb32QGend¥Bich DdSnd J3; 183: @26. Programre .
defaul t setti pgfinkSbaBHAL 6 n&ﬁfn&ﬂ@k&&%@m:ﬁﬁéﬁr}ég - l%%'yafhﬁ@“'é’)a"é'g)"scﬁ&‘%\g\"g hti ng
am no aci d regh WS a2584,. 00, Svol Ut ronar v suBSEIEURAT st pebeser fawes Semar ge.
structural and chem cal sim Lari Tz Hkyie dcolob SmeniyeX sendtdslingivad PAN)
setting of 256°7aX RarpltGURe (vel SOSAME i) Rixirg e ts Te/ikiBamd ek BNG @ 48E | gNMENT
parameter s ar b Koftipiroodie iafin posta d i o8k A 14 ki, LA fo AgAZHS Saved
=5 are used. bhsission@elgdf @R ubBLin RSNRKE b sent jinventjon I's a nmethod o
aneliorating the synptons of sepsis Hé%ﬁ%{l]?’sv%gmgc ﬁblufhﬁs’%cf"gfl‘%‘i@'°tt‘5“5£°"Framral in
need thereof an effective anpbunt of a soluble protein so as to directly _
expose epithelial cells of the mammal to the protein, the protein having an
am no acid sequence which is at |east about b3% conserved in relation to
the amno acid sequence identified as SEQID NO S and having the ability to
i nduce expression of defensins in epithelial cells. In other words) the
honol ogy of the sequence in question has st |east about 63%honol ogy with
S8Q ID NO'S. Thus the present invention also provides conpositions

. Y T o o e b1 o
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26 Novenber 2002 - 2f3 powders, and contain 10%- 95 /0 of active
ingredient, preferably 25.0 70% Oral formulations can include

formul ati ons designed to protect the protein until it reaches the site of

i ntended action, as appropriate. The .protein conpounds may be fornmul ated
into the conpositions as neutral or salt fornms. Pharmaceutically acceptabl e
non-toxic salts include the acid addition salts (formed w t hgt\iReibEofT NO
groups) and which are forned with inorganic acids such as, for exanple)
hydrochl ori c or phosphoric acids) or such organic acids as acetic, oxalic,
tartaric) nandelie, and the like. Salts formed with the free carboxyl
groups nmay be derived frominorganic bases such as) for exanple sodium

pot assi um anmFie bieh sigasierhaghig consitionts emsisting of Dyl ISHO( o6l ES5)at ACor SAIGH sRfBARLGs Dases
as i sopropy| anineap wert homBlizand euheRBIA amou inbiykeaViadQsi2 1D ANQ tme,,smo@gei,og‘jmggo}m,

procai ne, and bl udnk KRhosploltReL@ORAN SRS t he invention can be

honmopol yneri zed to the conp ds can.al so be conjugated to

bi oconpati bl e I\/E% Y @%)i m;gg%%?é‘ﬁ% S ,“‘“g‘&‘c? ﬁ'$§§"§§°@a_ﬁm4 {rdNsiony! iasheal timicrobial
Co...Conn.). houds Knowh P A s eptheliaf espls: Primen mrghes! enithelill atsivermsepamdbe f ound
in, for exanpl &wedEpAscibeitfieus SPRmticaneius ilixetzin@citenaesl of LPs i 1tThR oGBSE Of a
general heal t h LWt i indieagil v ints3otDRIEA v@k ifoREd, Feb@n RbrosBlNafdbakd @ @0 Woul d
| i kel y be oral TAKGRigd dh@ipiags, PRGNS tuthilfh sﬁc;bcioggu;,,goeguggﬁbmggi .}et)/? SiGlalitteI;x s%l%st is
exposed t ot he pibdertiRRRizaMEHiQUWNR G mballfia dy o QUi e 2 M g%-t. évEn 'be
contai ned in ap,ggggwaﬁgsphg%%egg[gjméu ulg%tm?nce whi Ch priot 8EFY ottleadisgportrot r om
degradation but which readily reflea es the CD 14 upon nmastication, Cor

subsquent expomﬁﬁw‘ﬁq’h*&“&ﬂﬁ%@{%@ﬁ% The conpositions of the present

invention tray be topi C?’lbl’é*'a Ed y wound site in any suitable

phar maceut i cal Ly accept abl & Ver eI boydemassisppiatdhe inuctioh efihiglbueyan deisiorspldiich  as
propyl ene gl ycBF SFHETET Jous5 o Bdrred 13 antegang pregress ehchghnadicvcle inlraosé ©ieddhbinadd Bk he

like. A possi bpéeuntumnn Lo prorvePl it inerae tdive seaf IR@Esh. i R shold i8S SAb 3C10, '
conposi tions i et forlteasito tgnifladdby7- WeT 1ghd coMDholraki flM-14 LA ANQW e d-s: %0 tO
about 0.5% by gsdp@idailyadiics B0 gl phota@iiny acibly dr fecobili R LA RQUL,, Qé 3?&%)&&% about 0.2%

by wei ght, but padwchid®r AREH LGk X8 f ective concentratton y“De used. The
conposi tions of the pregen ?fgfﬁ'gig‘é al so _he fornul ated i n any numnber

t. | nventl
of other ways) dependi nﬁg,wg?lm‘{},\'ﬁ'%'ic’ﬂ&éerd R Bt FECTY Gy oighe PreBol RRTEH3 DR Nt NENt
i s desired and™Wiet REFTP2{Be o piman LidkamreinseP 4 findlefiped sgunpffee nugien, et as on t he
surface of thedBRRdof isphpwnthyihisppesss ixtapibind & wAbOGIS, oot b MENR . aS @ Cr eam may
contain a cream st abi | i FieshovtiethotaliPs xel mécdibine: bOkHELATRFo@RED S ifdoBd indalubf £7 @bl Y a
non-i oni ¢ emul b4 dufire pre-B tell I A5213 1ORAIg | sial bt ShiARTy SRR 'uh&h@%@%@ hobi ¢ materi al
sel ected from kd@psbuiidhoiathoRisles@bnpday at ty acids, fatty al coholss, fatty acid
esters, pharmaceutical grades.Qk 598X8S.and,hydrocarbons. the |atter
rangi ng from i jauids through sem - L qui as " SHER *gens@F40%bia bighpreontegyratiopsiofl ds and
the |ikes, preservativey an ant T SXrdaHLm smpls froptbeayme sukjests ivdlm thf ome ipe st | NG
the heating of PA™WOBTATHY" e deeret soerenpione bimem-AlTeproteinect k in molokida bod sl radpa| Vi N
or contacti ng P HieEnrfiele tewimsr vf00dmepapesent i nventi on that pronote
def ensin production in Epheinebitabioel hevidsrhelobhe LAT-5RGyWOM A dHG4 up
COMPOSI i 0N i Sto Peeapipist@timtsQontp@dBRioharobher @ RbRRL colilubl) Hblie mIOKNG Lﬁg a peri od
of time suffi cidmbcrPisMbh diRud ﬁ&i.%&yﬁgaeitstfsﬁ%ch%’e’ﬂg c{er?v‘é’d;fvexa”p <

sent |

uch net hods
i ncl ude incor ' Compasi t.1 ons e pre BRTFSH & BosFcr eam
fornul ation o?ﬁéug%{]{l%ﬁ "éf' gaalﬁ'!'zeém%rg%"és ° e ‘F‘hspa“"% S SompIraif o thahabsered P OSI € i ON
and then appl y©'ng the CreRniebfT a8 &R gauze to a wound site such as a bum
donor sift wound, ul cerithown s Besgrowtpronpuide adie® ura i pintkd nidd dirtssaimal | Y,
sutures or st apheioilingresseloat eonimes. soaked with a conposition of the

invention and used to aliQGdn &M s sMREEEL e. of wounds that may be
treat ed USi NG AGsoroRRARS bl Rl LI f}.é%n%:?i?fﬁe%?%ggﬁv"ﬁﬁg &'tMose whi ch
resul t from anymedi.cal Tﬁsrez@grﬁai)g‘é}nft al tnpary ERPvRH e Heke % damge
‘such asophchal jyi ¢ wounds, . SUCH 45" TFEL U Rk whenis tipyn f stimpinie droiminsibn ofthc e s,
cut aneous V\Dun‘;(%‘f“"aé‘ﬂ‘c?ﬁ"“é“f')b“l'Eﬂgt'“%efﬁﬂse.“ ligg 3o mimtgssuwouimas f r om ski n

transpl ants and ul cer s.tiyibhn thit peieildr yigvinglef priveiis @1 tR@bo6 k1) SOk braRSe i@ Whi ch
the skin has bemeds sRGonNorBrhORRORARe bovLATIARBAES 1t FAVehE LI eaLE] with the
conpositions of the present invention. Leg and foot ulcers nmay a S0 be
treated Wth conpositions of the present invention. Adm nistration of
conpositions of the present invention through the use of an aerosol would
be particularly suitable for exposing the trachea and even the lungs to
CD14. hi any event) the advantage of exposing bacteria (or viruses) fungi,
ecc.) to one or nore defensins during ingestion or inhalation) etc. would
be generally understood. T, his would be especially true in the case of
subj ects not necessarily capable of nounting a full or normal inmune -

o o o - - .



Ovtr the past few years the expression of proteins in blood and tissue has
significantly expanded the potential application of transgenic animals in
medi ci ne. For exanple) the creation of "stealth animal organs” for use in
human transpl antation has recently received nuch attention. Inportantly)
significant progress has been trade in the ability to express(ﬁransgeai C
proteins in mlk. Studies carried out so far have focused orfo ‘W@‘E‘?‘?rﬁaoz
expression of proteins to the manmary gl and and inproving !heir production
| evel . The techni que for the production of transganic animals follows welt
established principles (lvlarki, U and Hesy A 1996. Int. J. Exp. Path.
77;Z47). The O@ie Rbgnl Mo Sfa@8ter i i,ned with a pronoter sequence that
directs and reglg\lc&ggf%egi;}g_ng%gﬁﬁ%%fg‘%gf" fﬁé’“ﬁ‘éﬁé@?ﬁ%“ﬂewww specific
fashion in the transgenic animal. q‘ﬁe""éi?ﬂ“"é’é‘sﬁ@H‘“t’@ﬁélomm suteDNAp. | S
injected into pronucl ei "SY"PBIPHISi iseforpushbothevide drdiominn AL gleals0DVEmar €
i mpl ant ed i nt o "FROPFBIETIC{Podng RETProri/ LR phdiet @ inaniikah 6 SaculohR Sl Blishs
resul ting fromewltiidgee the exprésiiaiofulachianaumitiona bebtQETAS) & pGRARLLAL 1S, | ‘a‘rﬁlialtc?lse ,
integration of the injected DNA construct. The offspring 01! "The T ounder
ani mal s are te&KRERIMENTSt he expression of the gene, and its product) and the
i nheritance paLAEpReRisCHIIB@RRAB chity &2 l ] transmssion, that is.
that. the transgene has e smﬁc%gsofc‘%fn% higl%?éng%bo,er,m Li ne of the aninal.
In a preferred,aspeci). the | nventi oh 1S a t1 AiSgeH e Sen, mreocymmetier i n whi ch
CD14 (or anal og t erg)o? Whi Ch g P URe pfisatly L Re BResmeres cuts) matr3Cwhisedan di rect | y
i nduces def ensiA" Y BEH D UPrirted *@stion misionogtes. Gt ldng besult & cinfiser GG HsiclY of
reconbi nant DNEPELN AT bRgyrotoprtcnant e hrrmatorailsCa Owiad infee:ddn #RER BEERNt ol of
_the endpgenousﬁlwmwpvegnmerhmmbimoaxmilh@hoxﬁq_iyeizﬁ‘ati&éﬂu@i’iﬁﬁ.&fexesotrpﬁ-l.ﬁﬁ Qsegeni ¢
mammal i S a bowinmpeshaMCHIY. 1 HRAARNEEA bR L RELQANG ST, [ herel nto “ad |4f| onal
copi es of the GENORbEscEEHIBRE SorbSEIP@Nd 1 ntron, 1.6y SEI 165 NFBj*from
whi ch mRNA encodi ng endaggnpys. ROV ne L4 1s derived. Soluble CDl4 is a
nat ur al corrponigmq)t“mgrfneg%llocsttnuncdand" EUTE A SR thefiflrpotig! esmcity RO} spesifiesibsnd SO f ar
human, cow and .nouse. Al t NoUGRTEFPY Pt Bien LAFT-poisink QDI ¢ MAB 1Y, but it hABBEN-
appear ance of SoPiIBY EPEHE douprroqup bl invbisytetnidions oiisenatnwaliTpRdekataed, the
rol e of the, ettitRfenigtbls EDinduted B movte MhelrduiailiviraRd iB¥iguredB ol DR @1} olipl € 1N
this regard. TiweRePdhibls batiBo-ligmCDI: athﬁ-LﬂﬂﬁcﬁﬁﬁﬂéBH&"méécéﬂr Om\ts‘%.ﬁe sequence is
used to drive dikengEpsiideesH @lprdddn,. 26 Novenber 2002 - T_%"an gerirc" CD 14 ,
as well a tissue speci fgige e ' wll selectively activate the
expressi on of J&iﬁm%&&m%iﬁgg ggﬁf %i?}’?‘a%’}ﬁ'rsmﬂ‘%&‘ﬁé‘?ﬁ"“%‘dﬁ@eﬁsty?ﬂwenom c)
rather than c uﬁ“ﬁ'ﬁq‘uﬁggces ot he Pr BIPeng fOH wsfiagd B asigefeiinFugeri witkdts has ' |
been shown to Fesul't q A A" HBFENERTH s usprtes wpeyriraisiveimen fand: hien 8% a08gENE
(3anne, J, et “¥pinaigasellyarepGRi4". Specifigflyoittachom dedisBEOthat thebd BASH fRMiRGon@Rd/ OF human
genom ¢ DNA erfeYdrvginCER!APEBprlvaiontiaredasinnsgn b Qatih@Rwild ke LIS QR NE
ngl 1 en:jogelrlpwrpmmwmz&eq;ﬁ@cmswﬂ &ﬁﬁzll;haéciel}éa@zliéﬁ n L hE ﬁ"i lne o 8;0)

-l act ogl obul i n prondt af ceifs Wi i8ed bad - . Bl ot echnol ogy 9:
whi ch directs apdukgosl.al8s; Jo@:?aﬁoﬁé‘%ec‘zgl%f eSS, f"(]’)T ep Py hatiprdpelissing e
manmary gl and.,Vec qlrmrglg'rbr%/l n%_ The “GERE™ VYR presive fonpentined G dweliivviRNa
efficient transcriprion e RSt DL ubrguenti Hemonyiueduhat this TORY 4" BXell popdiiibrac hed
regi ons and sp&eK ‘,’f’Z‘Ié‘ﬂ‘yEW‘G#&PWS@WM&EBEM&&R@WQdﬁﬁce@nﬁéﬂﬁﬁb{ he
expr essi on of 'Hsenityeeliisce fis critrioh, it appedrsURALHBRL AT ineracts WD e AQWN EEGUL AT T NG
effect of the mChr4ouanien ttmsiFCD AFRGAton Nol 1R A IIED) UG Leol $,] NI ECt ed Tnfo the
pr onucl eus. of uasTuricomil e ARA kRl SRFC) G5, A0 THTABLHTg e

hor nonal | y SyQ%ruﬁag&lo?lﬁ‘ethr4epgé-l§)<:lelﬁxl;]1£ 70743 tha Sﬁé&i 8%"" aﬁﬁﬂlﬁﬂsdﬁnhl{lﬁgdu@p{e ations
referred to in this application are“rncorporated herein by reference, in
its enureuU Al ' t herein by reference, are the conplete N
speci ficati on?%g&gf"gﬁgfr&eg f"fj'ﬁ'f“"é * BN Le-Brdiesi onal Patent Application
No. 60/0S6, 884, tiled NEFeBmneinmyyepiobyiy noemiviviled muinkiirad APk 1028 Pk Gk @i NS .
D e 5 o s omtnchopte dsscionoBaniawoan bt o e i PR o 05
: M 0O blot i ) . )
Lot ﬁﬁ‘é’i’ﬁ %‘lrhz Yiffentified as

1996. Pol vpeptuipthishad BseriioR LI 1. 580 s L sRussed her 1

fol l ows: SEQ Ltﬁmh@\ b ULl &gﬁugﬁgﬁ r‘1‘5i d‘iéd &h A igpupAmE @i  SEQ 1D
NO: 2: Nucleic acld codi ng sequentss: F ot i hehim@mpi 21 SEQNE BuMinudmedWic| i C
acid codi ng sequence for nurine CDI4. SEQ 1D NO:4: Am no acid sequence for
bovi ne CD14. SEQ 1D NO S: Anutu aci d sequence for hurman CD14. SEQ | D NO: 6:
Am no acid sequence for taurine CDt4. SEQ ID NO:7: Am no acid sequence for
rabbit CD14. SEQ m NO: 8: Genom ¢ nucleic acid sequence far bovine CD 14. in
SBQ i D NOB. bases 1 to 83 are the 5 -untranstated region. 84 to 86 is the
ATG stari codon. 87 to 163 is an intron) bases 164 to 1282 is a coding
sequence and bases 1283 to 140: are the 3'-untransl ated region. The am no
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- 31 - 26 Novenber 2002 CLAIMS 1. Use of a conpound conprising sol uble CD14
or a polypeptide portion of CD14 that enhances expression of defensins in a
manmal , or a conservatively substituted variant of said CD14 or the portion
t hat enhances said expression, in the preparation of a nedicanent for use

i n enhanci ng expression of defensins in a manmal. 2. .The use of claim1,
wherein the nedicanent is for use in directly exposing epifi i of
a mammal to said conpound. 3. Use of a conpound conprising sﬁ%‘%@b%ﬂfor
‘a pol ypeptide fragnent of CDi 4 that stimulates expression of one or nore
defensins by epithelial cells, or a consegvatively substituted variant of
said CD14 or the fragnent that stinulates said expression,-in the :
preparati on of FRuBtinaanBrIAMIOD!4 i inéliffickiidl AT0zA S S RF S5k Alie@f . AEf €NSi Ns
by epit h_6| i al  ¢ed. s resit indida@ thﬁliher@-is P&EH}PHHBL-&HWP%&E !:cﬂsgm?n?rlthg—bx}\a(emegglﬁ or a.

ol ypepti de 1 1 B! il wfelbbeblithoih b HULAL G5, £XPEESSLON OF, d ETEAEFH al ong
t he gastroint estenl.éggl 'Mﬁ&%ﬁﬁﬂ; %bnﬁgm'f',,_ or '@ cons FV&?V@P?‘“’%‘\‘J’E@’PF{OM ed
variant of said 'ﬂ or P ISRERE ¥ Hat stimul ates said expression, in

the preparatio dica for use in stimulating expression of a
def ensin al ongq‘tA ﬁjlescg‘és'{ "C“""°{E§%§?’ﬁ“éﬁ"““f'?"é‘c‘["‘“’5?'"é“‘ﬁ‘hﬁ%l . 5. Use of a compound

roln
conpri sing sol ubl e CD 14gulsillisuaed s Bigq ddahops i mplpi¢ 1 GifhibGDATACT hiaduetisi df MUl at es
expression of aleleperigion708P ditgmidiael iesqmiof adP @y inhibiRCd mA 3cf), MRER L P! 2 '
conservat i vel y il isisfctific®0. ATACH &iddiio€findSBénChnd FAnd that B mdctdGRedyin RO RL

stinul ates sai che¥PDiimh QR no it B8R ERALAKL AR, 0f @ nedicanent Tor use in
stimul ati ng expression . in al e respiratory tract of a
marmel . 6. Use of a Fonﬁ%&%@f@%%?fgF%°§gg%Y%%V°é“ll R‘f%“‘ftfl’““é‘%‘f’y‘ﬂepti de
fragment of th&EH T TRET 4P HEPUaY «ajep B Spegfirallyiman 3Q1® b msivkh MBN-1B.ne _
tongue of a mafffdElecifcdy CRaesiger el ik feprtivy iseypdrotrdl mabsaghibisate induadon @fozsai d CD 14
or the fragnmentifftdaigtiondy rcprubingnt lmgund. All-grot G {TDOISTE @9Ys indiheitReaPIRPREAL g Of a
medi cament f or LAMSEDI Mndiiaskeitleinkrid §hi@ B SGh RPulie r&ep(é%'@ SRR RCA DexbedlEy f.ONQUe  Of
a mamal . 7. Usgsof a conmpound conpri sing sol ubl e 14 or a polypeptide
portion of CD14 that stimulates expression of a defensin in the small
intestine of aE gL LAT-PAGABININAIbYRE Yaudlf0St i tuted variant of said CD
14 or the portion that g;ji;gme@ig@esm&%%“ec%ogreg%iagp,o irl t he prepar ation of a
medi canent fob‘g‘%é‘é‘e,‘f“lﬁ“ { At ng egXFr ess| Sodis et poret Qerplsintsngue of

4 n
on
a mammual . 8. ulnd1 coO

0npo , V'S PoHIGOR 41 T Wbsrapst arodygrionsef pseinfipmrestotyi dle
fragnent of th&E%P J'gﬁ ’%}‘%’M Ringioning ps 4 pHE S secepior i endotokin i3 canfal efsepmsiars by

epi thel i al cel M&hapjimsaWhils thearessiop pf mEDId s thy evtickrie@ion of B8 Bauirtdlid ihaed catief | ant  of
said CD14 or t ¥revafop eygrieyrf miptiade, iidprelnor@ica®abTincfiagd bAffin Gniculadly, hdt6iccRfa@R@r At i on
of a medi camentpsheuiedisBdubeis ckpebisioi iNGCRY PEBSHeRPnR T G ENS NS BNcEP! t hel i al
cells .Of a  MaNprthotion "Y“‘C’-.azm'm"g!@% (M,V.S,@Pﬁ,ﬁ_g&@ﬂ%n %fed‘ l7y§6§7§1 & G on;%)ou,nd .
accor di ng to a@a\‘sfegzgd%ﬁgj gnc&ilng!\umncmeig»gl Qe ¢ u-e dCO .OUI% “ﬁhés hélh zsrﬁ no acid
sequence sel ecltnﬁ% fromthe gpou consgi F T RY B USRS oppsruRiiyn &f LPSSmyed 1) NO; S,
SEQ >D NO: 6 or HRGT 7 ™3F A0 5B AU R foye thin trenstssed in it veld-vwearchiint

t hereof . 10. UREMSf g 05 mbutisdhe dicaeraimuigtion by LBY imihev Boumsphresnes serurt dagnd@ompound
conpri ses an aftferte brdivelvenwtplieRRclee. 51 ket t B JfERomadt INS16g5. akie, waRRsphadided Of SEQ
I~ I\D 4, SEQ @Qam @CGE@'“&QH@_&H@: RieractE QivlilPs NBE chple;eJ:lhc ruﬁlg alQofden@nsl?uE lOUI’ld
according to cCihadifn kOD14 R hRitafiR pmQVRABAY, &:Q,Q;Rfc,i iSEeS, an,a ﬁg} ac) d of SEQ

ID NO: 4. 12. Use of ‘a cegpQ [, Sin sol ubl e proteln HavfAg an am no
aci d sequence wWh,eh,, aai At o#gghgﬁlgﬁgﬂﬁ%he%ﬁ&%ﬁ'ﬁ§ %"f‘“‘?’é&“‘f’pﬁ‘ TRt o the

am no acid sequence [ dentified S cSEes epsmihoresys sowdtiget  ingcsn bat GE@esD NO. S
cor identified Hde 8 PP RIGuY beendemorsiad e dipthembomrbiipldiAtdsriv IRELRS BhIGX PYa@iSEbON Of
def ensi ns i n n¥{AFADPY LA Kiflding. ARY, Ruptshi, Nednd Bafayima) Kt e . BELR MR 50T, MBI canent
for use in enhanoiungeexmpidssimmvioiipneiibonsi RRsDELAKMRIMRequen s inksg Of 2
conmpound accor &priigon bl [ASdnd¥n FFiour, aj h r.ot ei.n has. an am no_acid
sequence whi ch_j.s,at J,_gga}ﬁb.gbog y\%,g/f)q‘(‘:cgbﬁ&éoggr&%g TR RR RS ¢ e ghi no
acid sequence dentiiie as“gggﬁ e leB exprgssion. Algoghoyys in Eigure dvis et BEPPEAMYDY | i ng a
sol ubl e pr ot ei ¥ PHE BlUesteB poresiens 1§73 er Ugninporag iatke 804 UENE S 30t igdestpat

| east about 63Mscasribaepra@datinnpf TR Rinkddih cérink 10 TERIRISPLAGH, Gy SEIMERG Gl dent i fi ed
as SEQ | D NO: dindtion digPdxprdsdiod Quidcs soks or identified as SEQ I D NO: 6
and havi ng the abili t‘;&ﬁ 0 sti rrulsgﬁgfagé%lrﬂleﬂggg"o%m‘gfe"%'ﬁgewoarm%\“‘emﬂ‘%“?é'ﬁ&i ns in
epithelial cells, in the preparation of a medicanment for use in stinulating
expression of one or nore defensins by epithelial cells. 15. Use of a
conpound according to claim 14, wherein the protein has an am no acid
sequence which is at |east about 78% conserved in relation to the am no
acid sequence identified as SEQID NO S. 16. Use of a conpound conprising a
sol uble protein, the protein having an am no acid sequence which is at

| east about 63% conserved in relation to the ami no acid sequence identified
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22. Use of a compound conprising a soluble protein, the protein having an
am no acid sequence which is at |east about 63 % conserved in relation to
the ami no acid sequence identified as SEQ 1D NO:4 or identified as SEQ |17
NO S or identified as SEQ ID NO:6 and having the ability to. induce
expression of a defensin in epithelial cells, in the preparation of a

medi canent for use in stinmulating expression of a defensin ﬂﬁbﬁﬁémﬁﬁﬁmp
intestine of a mammal. 23. Use of a conpound according to claim 22, wherein
the protein has an ami no acid sequence . which is at |east about 73%
conserved in relation to the anm no acid sé&juence identified as SEQ I D NO S.

24. Use of a CQ«HJDQUM i&‘.@im%i nﬁ&xﬂa@r :@edxggd%ﬁ: bvellthtleem erc81t %tiragonbng%{:ia{] 81?{{}{ %@fﬂg

: J . il
aci d sequence which.i.s at_ | t ut. 63 % conserved I n
ani no acid sequé‘ﬁ“&% "l’}sé"rﬁ%ﬁ: i '?ag\a"l%%%%ﬁ@hfq’ﬁ PRIOLZE 2B P i insippetionef migPO m NO. S
or identified &9°SERY MZRC I BHEH B8 91gh of &3 atbsiy bi theyontegraiindesee i exPresisé on of-
defensins in epbfdtial cells, in the preparation of a nedicanent for use in
i nduci ng expression of debrAskdac: iR |FGkdil .blich § sQeoi i BT me 22+ USE .
of ‘a conpound AGRAREH 1, aha@nbilicd biRsBA iMAGHE] Q el NG RLQLSLD has an am no acid.
sequence whi ch ] %‘“ﬁ" !;mgsgdsbgm@g t 6%30/ g@;{ erved | N relati ot PEersa ittt no
aci d sequence identiied. as %'1 yﬂ% CAPENOHATSP 4 pedidsesintier cakidieti ng t o
any of clainms 1™{8TIPC WIEHEFM® PREoCERS" lsPent. is/opiiroydie pre ik SDPdviireging with t he
vari ant is rec®uprieushcharageyzed |58 isterationgequenrproti4l residesor-64 (fegh, T.9-cadn . ©fs. Chiai s 1
to 8, wherein Che 2O widc roonmeh siets LA 4 abkidih Aalashys Qbvith RATRILEAN
manmary Secr et iiméendensd of LU ECDOL furdiog OMPpound according to claim 27, wherein the
CD 14 is obtained from BRwhsiintial RSDPLA ihi = 26 er 2002 29, Use of a
compound accor et il A S bl T AhEL e e AU Eab oo ©
previously subjected to a treat MENt. Step, BThe Preit P Of LATEpyotginsCD14 and
sufficiently mEd Lo Pernit  presarvaichgHerg e gt ieag ma pE1) afddEM IAYEM ng OF
stinul ating def YAPFABIURPE: e Stite of GO with BES; and hease tefidzies SBE are iggiened s raLRSONPOUNG
accordi ng to cPidingfoqm CifEipueishillpsirges BDYdpoicsial @ehinBind U@ Chouild indirik RSPP. Lmedidds.  Use
of a compound ébibitn efiLAY-poein/ChD B fuaid) EithREISFE A Buefalifirketiybth pliaGR MBS B @
fracti on of t h&m’.é'ﬂ.b_{' i@s&ﬂmjﬂ&;dmd.cﬂll{.sﬁit Elavgaragtﬂ'xrecﬂ%gind Lﬁ'ﬁpr inls%D&Ql?Re é'tltq'(\jvere the
according to Cla dhBidxing¥Ghelibh oBRNDBL SN ..‘%Eﬁs%Bhf‘Jsngﬁ%b }@Mgg@-eﬁ'e%g'?&% ,
product . 33, UpgeQlu s IRAUAG ASHOIALAG L B 20V, CL EIE g oo ner i n
the medi cament 1S prepared. Tor exposlne f B st eshormin Bigys SGare-incyoasientof t 0 CD14.
34. Use of a cBHp ‘Eﬁ’b“‘ NEEEPETH GV GARMEM S diqeotaiterthe geciy of RSIPLAWHWIbRLAN-t he
medi cament is prepatuien of e cgpregion by @#E3ni stration. 3 5. A nethod for
determ ning the suitabi lthd yeengbmogsiria Beeh 10t mAl 8¢ o B Ghothida O RiEA-1 RIS SenSEFde €t I 0N
for use in i NduATATY! @k bortriadFeihidihd Bes G946 1S bd R QBHG ble B0l ABIRRLS 14 Lhe
met hod conpr i smg,ul},;b@ouﬁ,tdess}&d%b%@%og{iﬂ&gs&eﬁcémoq,‘ Oelgidu'gsge Rproduct - and "~ °
det er mi ning. { 1 ARk fios WA REERENL, 11 TThe SaUBlE, TH0.  THE RETHEG of

i E 'Secr et 1 on hag besff

Q

claim35, whergln .ILf ] 5‘? e nas Beef 30 B s Clrmstit) 8t e mab a
treatment step; 't HE T EUERBITE MAT/E0 1 enaling. i pggessrite) rgsidpes 71 -t oo LVGAGHI ¢ are
preservation of'id Reiezpeignaf hiyheand witppuatvershmbring geepprsstricnad. Atringige hssadesl def ensin:
production 37. deFpresaierthatynh MEM-18 Matiissped e (@ he @4usticd n 361aWREVeEh DPIBRES X Dibk t he
amount of CD14bipk EPS€nt4 idctiof s HameRloERIDACA healaS: i&%ﬁ%&iﬂr-&&%ﬁ&@&&m 0 an
anti body whi €h i aifRghGb dasiivbiPhovrelthe hifbrpr B8 1 AREHHA BRI NG A0GEher

ant i body- CD14 QOB &% cheibecki®ly Tabked ng hem%%gskng st ep. 5871 clEetigeea conpound
according to any of clains 1 to i erei n the Eﬁﬁﬁ’ﬂfﬁ'd is specifically
recogni zed by ' Leh also specjfically recognizes human CD 14.
39. Use of a cg%%ypgg%%%kﬁ?m?%os'éﬂma“?nﬁ"% wherein the antibody is mAb
3C10 and/or a mhb that PECEHRFDREPIHE o hipiubloHilef e swmarioe tagumid 3CL0.
40. Use of a cHBRBUANALE Snbenapigmeaiesniier piyinabirth s siamBed ICotofiurd shd mil supleSverct he CD 14
i's human CD 14ebuibd forjire hgfn sabiea oA EhespaC R RGit i Riovdi ks sBfin Edribballly S t O 40,
wher ei n t he negibjesamRis binkes@PALES 4 S s Lstration. . 42. Use of a .
conpound - acCor gicAhe bifn bkl : Eﬁ"‘c@e& t?aiior:‘.n %&gﬁﬁggQ%ﬁﬁ&ﬁmse& YErEENTR S Pati on
to an infant as %ﬁ%o onent . of i NTant  Tor i & 2grved ifamamppry seeretiosinSBlires ,
according to aRy of “CF 2T pglagqELEA kiy ad s} provtn wapdstermings utikea compmpound i s of
admi ni st rat i on®PPeEtREmpgEsdtecisn sveem. Browtowotn in Figure 68Me prescil aNOAGEIE@ng B Prdiein




44. The use of a concentrate in a nethod of preparing a nedicanent, a
dietary source or nasticable product for use in directly stinulating
defensin production in a nmanmal, method conprising the steps of providing a
stock solution containing protein of a manmary secretion; separating from
the solution a concentrate conprising endogenous CD 14; and determ ning the
concentration of CD 14 in the concentrate. 45. The nethod ofysaiReibéd4002
wherein the mamary secretion conprises mlls, whole mlk, a

protei n-contai ning portion of whole mlk, or colostrum 46. The nethod of
claim44 or 45, wherein, if the secretion,has been previously subjected to
a treatment step, the treatnent step is sufficiently mld to permt
preservation of el thgeired milk and seppsapplpsgptairieds e itissmagpd dimas hilkiaitaiad teivgn BefoeRAI N
production. 47.morKe! fribnideseheresf from tiy sad indlddi. RBo shéwnlisthadi® eniti &kdb § g manmar y
secretion i s hweasseud Brsisd ip® sontbvhi@d-plm any of clainms 44 to 47, wherein the
mammary secretion i s bovine. 49. The nethod of any of clains 44 to 48,
wher ei n t he sol mebtiLatitity of Atanidy-pjiidd@BaQIrtit | On and t he separating step includes

salting out of proteins due Qi B8 Sbitlho Lo 1h t hod of any of clains
44 0 49, wher &L I\ ALILNEAD o S, fﬂée@fi"ed%f’n'ﬁﬁt‘g‘éﬁ““s?*%ﬁf TP @fBos ng a
sanpl e obt ai ne%flrom the. concentrate ro X g ITeyy Puifed nBeyT s 1ecformq minvenr  CD14
to forman antiBods T T Rwdis ke by R erliinsisus oy dremmticiraiuctontrsitng détheiocoRpli eX t 0
a second anti botfPeSHEETFi ¢ for CD 14, wherein the second antibody includes
a reporter nolecule. 51. The nethod of any of clains 44 to 49, wherein

det erm ni ng t h&*¥YRerilirptipngt Figgive SpvinEDA-Prorivls Ctl@ SoneMiIO Sdldghmdang 8DV Dt ai ned
from t he concerferimiL&lTipptep/s¢L4 inte CandaaloBiyoghR ARGt C fOr CD 14 to form an

anti body-CD 14 conpl ex ames petlseaueR o PeS; nplex to a second
ant i body Speci fuiiGnda@h, dledn Fobefsh soddllh mgﬂxmwgii%%ﬁft«%ﬁ%@%ﬁsd “afifT iy

i ncludes a repQLi&h. iRl eeW iﬁuoré%rrspn];h&c‘éslﬁ o‘f a corce P8t TR 8 hod of
preparing a medicapent,, a di etary Souf & 8t “iHEbt ek st Roepeigererpiseese i n
directly stiml'ating derens’ HULL it PiRwetolppiyredl persomifitd drdhegoaapraitisi Ng t he
steps of provi dIfeBERep Licoletsimmd millk Golorrimis ernemty qhtio erifg R firsEew BBEEFRT Y
secretion; pre@phdrriprigniferion phsickiee. StemeimesOiksiibkddEteim ad PO sodsscaftnicPN

contai ning CD aine calpsttuni v30lscd bsie Siree o td-L I Be @l drufnwa bk wilhn QT n D18 IE gignatant.
53. The net hod pfif wabkaigm 52 wherein the precipitating step i ncl udes sal ti ng
out a protein fraction GRGkdlkhHL 4. kne nmethod of claim53, wherein
the precipitatifg.s &g&ini@mg?iﬁly%‘éﬁh%%?%‘ém WAICTBRISHCA SVPBRA G ¢ he
sol ution to obtain an |olNic s r engt h* B FEd et miflevapsbigied fam agesecefrbliobt ai ned
by conmbining a"Satural ed “Agiiebyassse g iintiay bethems on blend aaseriplatea Day abptih a

vol ume of a saf#erARPHES § the experimpgs deserp@l Mgy ember 2002 secretion, the vol une
of the ammoni um sul phat &l mik vermabriprg bﬁﬂ:ﬁ@kgath@of&ﬁslﬂﬁﬁr&@:ﬁizo?rﬁn&,nﬁ,mg:,gt al

vol une of the ecombicked caigirersOmssupeRhant of B spWRhdRE ce gl Wzs&%ﬁfq%%\'no%?:ﬁe to 54,

further conpri féai@lifidied 6 @iRedbseithte Al Hlnd NG .ampunt. of "CD obtai'ned in
the isolating $iemhund6. The nethod o‘%‘gkgﬁ%efcnﬁ (gclm?rsgggf’ Y8 SBEsted WHEFei n t he
mammary secretion is COE&%EOI;H, pmtcgs?' TQde et hod of any of clains 52 to 56,
wherein the magmary secretfon TS H1R. B6: "l Hiuemsaiophuammiifd sinai ms 52
to 57, wherei n*fHe" EECFETIUHHE0 1 aditionef 2 smgated Tpgonmstinonthm e fiphed Yhe@fue@d @i M5 52
to 57, wher ei niofTiEne s popcetiptigns enplovelpaygts: SOBOS2% IR (M SmEHumBul B IAS Mnlsakee | N a
met hod of pr epemrderrgionel Aiglihcamrmmbt of e natirakpREidha QLIRS GosHeredlB B oG AP LS PT OdUCt
for use in di rpeiplayd s ounashalabdi HRAGRS ks RRONG] O erlall 3 TBLTEL, Bt hod
conpri si ng t hegat ARaciRiediQWis Slaedt ﬁmcrlgs_l_{ctgl ﬁgl on Conpri S| MG o8I of a
manmary secr et hggéasg,sﬂ%sg%%ﬁgngwwdom Ledtﬂ'l%e Sol Ut 1" N> “PPaipatiII NeChaad

proteins that are iLnsoluble I'n The AHHTFET P e o RIAERSE usnp PRG e and amvyeda
saturat ed aqueSUS*8% uti on of anmoni um sul phate with a vol ume of a said
mammary secretion, the Vot shisgolref prnfom daissd b Alievnms Uit tedRoAeikg  equal
to 65 percent e trtiimanof raive bodle UNBpaEinch e i e, ﬂﬁg,sél%c'd&n'(c‘&’;ﬁb%re Figai A LAE et hod
of claim 60, fumtinetoehomRidukhsiGhe6RENRD, SR rRE,IGLENL NI NG T he afmlu nt of CD14
obt ai ned in t hged. i3 Ak AP bR ecmr‘rcetuﬁogf1 of Gl Al bt e Wik 1,
wherein the megmary Secret] 05; s col ostrum 8% LAHaromedhitin 63 @HosPm 60 or
61, wherein the Mamiary Sect et PEIF Fed-Sfemend 512 Te/mrepertivtin Gk, OAT-mgsob14Cl ai NS
60 to 63, wher BTy & eoprest iF eompajatie abhd 0t Tenfiprockne met hod of any of cl ai ns
60 to 63, wherein the secretion is human. 66. The use of a mammary
secretion in a nethod of preparing a nedicanent, a dietary source or

masti cabl e product for use in directly stinulating defensin production in a

mammal , nmet hod conprising the steps of



‘epithelial cells, the gompoun
e

provi ding a conposition containing protein of the mammary secretion;
exposi ng the conposition to an anti body which is specific for CDl4; and
determ ni ng whet her CD 14 endogenous to the secretion is present in the
sanpl e based on whet her CD14-anti body conplex has fornmed in the exposing
step. 67. The nethod of claim66 wherein, if the secretion has been
previously subjected to a treatment step, the treatnent stepbNgvember2002
sufficiently mld to permt preservation of the CD14 activity for inducing
or stimulating defensin production. 68. The nethod of claim®66 or claim67,
conprising the further step of determ nifg-the concentration of CD 14 in
the sample. 69. The netkhaey&fhe @), ine 66 to 68, wherein the mammary
secretion i s Galoestbetsh s apphedi a%gonﬁ%é& s%?“'“ﬁ‘lf}b?"%. Fifppilliepmay dibeb20RS any  of
claims b6 t0 G WheksiNG LG TRITEN Y € EUT BN mpasil pepraded usifigla saliBR@entiet hod  Of
any of cl ains 726a£°% 70, Wier el n° [ HEPEe ditemmdimeiuspilzoiiner.s I, s RBLN0d of
any of claims 66 10770, “WHEPETH fificd betion bidieiived IWRBAT: preteduscbl Qe @ '
compound in tH@"‘%P‘@B*éw'&fﬂaléqw@)«fsarasmdioaammxpres%oﬁm i 5{] ey ex%ssr&’n of
def ensins in &HreRrfakion tdvepo Ao R FBR.LiT 109,20 61 T eCt I VESEIHIRf0f a
reconbi nant polswEptd. déo flan ki GIFALE,, ¥c,,aa Lon- naefﬂiné{y(qug}*ewmwef’w-
reconbi nant  DiéeitebehleRed sRARRILbR 19, 2 TS PRI Sstipernsting el reiotosdLAIT.om t he
group consi st i, afs sRdieds SENA s equen R MEHEY Athrfadod of e 2ot 10, t 0 SEQ 1D
No:2; (b) a DNA msteo%egnge whi CH SPBCP B feheific fular of ehinib@ 3749 Qerk BRHARPEOD] NG
strand of (a) and \ ?3ﬁ"‘3’8§8§"°ﬂ%"e§«pmmﬁmeoﬂ:ﬂfablain@QJe)éQﬂﬁ.ﬂJm% cppecifically
recogni zed by“8f"&iti body which al so specifically recognizes human cD14;
and (c) a DNA sequence Shows ig Figd 7O @G @npdddR o )| ypepti de as is encoded by
a DNA sequenceofsCya)mediicd fuliioddd B VA M%ﬁgﬁ%f@@?r%l“%‘éﬁf?&é%ﬂed by (b)
or (c) enhanceasassa@iadmax:ﬂ&&ﬁﬁ.ldgﬂeammz:ér Use or " em%‘i’f@f‘“ﬁ’dfmmmpar ation
of a medi camegbied . S &M@Jehvg&,&% 6 S nGieurg Rdliugreesppimaunchef @imminns by
hel | e sieansgmﬁtﬁgg an effecti VI.GI amount of a

reconbi nant pol ypepti ‘ eigsCRBIMectrSulatidalf linl bhin® fifk Ul kN O :
r ecombi nant Eﬂgﬁiiwn% CBEUPEet Bitping “yinﬁ'gpnaeinfw'im&&u%&@aqwﬁi&caﬁmﬁgﬁggt“gd fromthe
group consi stli of : (a) a cDNA sequence encoding CD 14 according to SEQ ID
NO:2; , (b) a PLd ﬁfﬂ%’Sﬁmiﬁtwhsﬂpebirﬂaiyma#nkanh%bf;ﬁt@iiﬁ@eﬁsto the noncodi ng
strand of (a) and whi cliepolids the DPSAKNUAR%SEDIQ Badd ol ypepti de specifically
recogni zed byesdr typasiitinah tebing Bevidodion RRGE: Iciiv%‘gs' daew?eg&%lg °F'§ gdesqribrbpreCD 14;
and (c) a~DNAavseofieme Rdidh & RerBRC AL 63 LNE  SANE PO PbitedAdecigmigncoded by
a DNA sequen@ bddihes (o] s. { PrudR QVE erel i The mrlsheptindacbd catet by (b)
or (c) stimulgad g5 nSRIELPIRE8SS! ON I PN JL786- BYAS 83:1 enisoneder, B Gbigthiag, t O Cl al m
73 or 74, wherein the pol ‘yép'epi"f’d%“fs“s” Spsesfifolics arbticyfor b@BOGR bvrbikhs Y@, ANt | body
whi ch al so speci |caf1{}""r’ EYEHE 2 4 ARGRA Mo BccIndssagd 1 histlfiBor® feme S QIROUNT
accordi ng-to~&f%i m 75 wherein the antibody is mAb 3CLO andlor a mAB that
recogni zes the sane arfiemetratinvehSRUMRRER: ofkShy 3C10. 77. Use of a conmpound
accordi ng t oansmisrobdf pe@ieATAPSin Brédnary Bovifiirac e?%él}l%%?‘ﬁ%‘%g S%lgﬂfﬁﬂ bovige upeagal o g
adm ni strat i ekessiohBppeadIche Riiric@q §Q qunig 2 cor di ndAT b2 Biemipaseid pigperids affils wher ei n
the conmpoundides rbOka A0 & §i,.af,.on FER1F Hfragermesespirmoncenmpanent. 4f, i nf ant
formula. 79. Use of ag%'ouhlgiigiordi ng to any of clains 73 to 76 wherein
the conpound is for a Y g ittielip! ctlls @erd pepartt Qforaho BE | ..

methods (Diamond, G. et.al. 1996. Prac. Nagl, Acad. Sci. USA 93:5156), Wells cf:uaﬁ OQ@ -y

ol ) . ining approximately 5 x 10°
epithelial cells in | ml of serum free medium per well of a 24 well culwre plate were p .

repared and stimulated for 16



- 38 - 26 Novenber 2002 80. Use of a conpound according to clains 73 to 76,
wherein the polypeptide is contained in concentrated mlk. 81. Use of a
conmpound according to any of clainms 1 to 26 or 73 to 78, wherein the
conpound, pol ypeptide, protein, concentrate, or CD 14, as the case nmay be,
is added as a supplenent to a dietary source. 82. Use of a conpound
according to any of claims 1 to 3, S, 6, 10 to 15, 18 to 21,248 b&32062
erein the conpound is for direct topical exposure of the epitheliumo
the trachea to the pol ypeptide or protein, as the case may be. 83. Use of a
conpound according to any of clainms 1 to 3, 12 to 15, or 24 or 25, wherein
the conpound is for topical exposure to the outer epiderm s of a mammal,
particularly to wounds tﬁ@%b?‘%méﬁi?ﬂqﬁmmwm«wsio&rmmm&,Qgchqrpg,,giomﬂ;gﬁ_gg for.
di rect topical SpsipeiatiASiProtc/seD oL ADERNMHERreSdf brlhad &Cim%:lﬁ.!a"eq,geﬁg]g [\g the
ef fects of i nf eipttickarrellspece duivestids adsckidd i BGdreDh hufd hne by rZsseuglto}T%P§ ectr1ere’6 . Edhpr i si ng
i ncor porating iutiicdidd Gmdpoit. nams,,,a@bog,fsgng%gugeg ‘%‘ unt of ra ‘&mafs%f%“
conpri sing CDl4ev9@ﬁnﬁLliﬂ%ﬁNX{r§mg%) mﬂgg{y SECT Bt | “GFfsions TAPARNA werpylised 9 their c e
such as.infant fornula, _H;I or “otherliquid having added thereto a
fraction of a milk product’ Th&“FTIutFosees ¢ Frbdofiirngng ODisghesiG aatamihat i ON
of CD 14 than OJEELUPsTABEHPE ycolotm dmilkorkoh cbt deen@bate i b bow BaQEH Glome WNET €1 N
the milk produckeifsFopssutfretresrbegroneton de@merkri ek bofne RHACES SN Ch |
denatures the GBIy Dok Mo pbEsiR] lﬂna&ﬂp&!t}ﬂalegﬁﬁtr%glim{lhagtanc(é:DELzl oses the
desired acti vi tayorgemsiio probiRecislis Sl esciefo Of Cl ai m 101,  WheFEIRMMEYCD14 is
obt ai ned from bovine m | A& i8ds o) conmpound according to any of clains
1 to 26 and 73 $,Q:8Rken ygg‘q:“r_,gf ;s,"f#zﬁ"é%‘t‘nﬁgﬁ‘ﬁ?a"? Bif @yplitis Glafeopit indurtiont skugny; abor B
human. 88. Use of a conpoun ACE B YT el i ey Pregecessyy oobsinde @iokEn ik cba 26 and
73 to 80, wher &1 i f e IR ofmik O weela Mhidy CDPI@bE Cinteitied§ 8 tSditingoudl CT ODI al
pat hogen sel ecPBUMFFHIPYREglivyey. Wonei igbilghalavaltbit U §persBAGEl, it fUNOUS and
yeast. 89. ~ Usemasfioerxsoersoennteaieookdiai@vide hromf¥orafl caf bl B L 5‘31‘;6,band 73 to
80, where the sonpoueimireved s opatli ok bk, Qe [ WIBN SUTTEr 1 g FTom
i mune def i ci eBtycom@hats dd5fik & botddrufs AHRRHR A BEECOL gl.nb Ty Blaee | Adfipgly o
26, 29, 73 t0 BReaud&hBiN Jrsp‘%kzggf ens) Eig;‘?’n s SETBE: Btbe Frdshattidingdr oup
consi sting of BEMEQ}mw'?&iA}‘E%mRE'\T- 3 2 RIS PRISProosipp e deprvt Hocein. R@icamil_any
conbi nati on thergof, or the gr QLR "PEHTRIES prid thepresdin-contafniiPiquid (i iccadd Bond el NP3.
91. Use of a conpsURE™sedoramifetis any of clains 1 to 26, 29, 73 to 80,
wherein the protein or FSlRYEERHidEDI4pR i ine is @aBR BBYpRA froh St 1h e inant
admi ni st rat i onvibywhighit ipodinariy essofatelie bk &tk AMROHhe 02l orBunlin b 0se 08{) 42%‘6”(3““?)n g per
kg of bodywei ghbodskatifeniA BT is RRkied®RYse 1 miall AN 2EB of "BEP B R but 300
P, g_to about Ilphigacqa@dkily’Qepiic DAAYMG] Gl REL rg"é".ﬁ‘hg V& RBEHDd of claim 73
or 74, wher ei Nublgeitah ehéeA d ) ecTe RAVITE  Feploes dpeme of (b)
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claim 95 wherein the nucleic acid sequence encodes a pol ypeptide having the
am no acid sequence identified as SEQ 1D NO:4, SEQ ID NO S, or SEQ I D NO: 6,
or fragment of said polypeptide which directly activates B cells; or a
conservatively substituted variant of the polypeptide. 97. The transgenic
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The plate is washed. Antibody is labelied by conjugation to an enzyme, for example, horse radish peroxidase, and

this 15 exposed to the Wtered plates, incubated. and excess antibody is washed off, The bound outer antibody is

revealed through the addition of enzyme substrate and developed and read on an ELISA plate reader.
A linear portion of the curve (absorbance vs protein concentration) is used as the standard as

this is generally found 1o be a suitably sensitive range. The amount of bound antibody (as indicated through optical

density) corresponds to a known concentration of the protein, To determine the concentration of protein in an
unknow

n sample, serially diluted sampies of the unknown are added 1o a new plate to the point where a sujtable
absorbance (one that falls within the range of standard curve) is found and the amount of

protein present in the
original unknown sample calculated,

Such an assay can be routinely developed for CD14 of any species for which'a polyclonal can be

obtained.

When an antibody is said to be “specific for"

a polypeptide having a particular amino acid
sequence (or other antigen),

itis meant, as would be understood by a skilled person, that the antibody and
polypeptide will bind with each other 1n; & highly selective manner and the polypeptide will not bind with the
muhildde of other antibodies which may be evoked by other antigens. In such case, it can be equivalently stated
that the polypeptide is “specifically recégnized by™ the antibody.

Once the concentration of a given CD14 concentrate js determined, provided it s free of other
undesirable components, it is then useful for incorporation into medicaments, food prod
quantities. 'i'hus,

ucts, etc. in desired
for example, 0.1 (S)g of a concentrate containing 100 Tg/g of CD14 would be incorporated into a

food bar which is to contain 10 (500) Tg of CD1 4.
It may be desirable to convert a liquid concentrate into o solid form,

for example, by subjecting
the liquid to.evaporation, lyophylization, or other technique,

It may at times be desirable to include one or more preservatives to maintain the activity of the
CDI14, ifit is to be included in a liquid, such as infant formula, for example.

There are surprisingly simple, yet powerful aspects of the present invention. For example, one
aspect of the invention is a method for testing for the presence of CD14 in a composition containing protein of a
mamumary secretion. Such a method, although straightforward to apply,

was not possible prior to the knowledge
that CD14 occurs haturally in mammary secretions, particularly bovine

milk. According to the method, the
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composition is exposed to an antibody which is specific for CD14 and it is determined whether CD14 endogenous
to the secretion is present in the sumple hased on whether CD14-antibody complex has formed in the exposing step,
using for example, an ELISA assay.

The invention also provides a method for determining the amount of endogenous CD14
conuined in a composition containing protein of a mammary secretion, particularly, bovine milk, The composition
is provided. The sample is exposed to an antibody which is specific for CD14 and the amount of CD14 endogenous
to the secretion present in the sample based on the amount of CDI4-antibody complex formed in the exposing step.
Again, a suitable ELISA assay can be used,

According 10 these methods, human or hovine colostrum or milk can be used as the source of
CDW4. ‘

In another aspect, the invention is a method for determining the suitability of a product derived
from a mammaryv secrétion for a desired use, e.g., for use in inducing or stimulating defersin production (or B cell
activation) in mammals. The method includes providing a sample of the product and determining the amount of
CD14 present in the sample. Knowing the amount of CD14 in the sample, a skilled person can then incorporate an
appropriate amount of the product intc a composition for use, again according 1o the desired activity. For example,
a use of human soluble CD14 (recombinant) is described in United States Patent No. 5,804,189 and determining
the amount of bovine CD14 that achieves comparable results would be within the capacity of a person skilled in the
art. '

According to certain aspects of this invention, the prdtein having CD14-like activity, (e.g., B -
cell stimulating activity, or defensin induction activity) can be naturally occurring, as in mammary secretions, or it
can be manufactured according to chemical or recombinant techniques. A “recombinant” protein or polypeptide is
one produced by using molecular genetic techniques to express an isolated nucleic acid sequence, as would be
understood by a person skilled in the art

In this specification, homology is calculated by standard methods which involve aligning two
sequences to be compared so that maximum matching occurs, and calculating the percentage of matches. In one
preferred aspect. the invention is 2 method of ameliorating the symptoms of sepsis comprising adminustering to a
mammal in need thereof an effective amount of a sojuble protein 50 as to directly expose epithelial ceiis of the
marunal to the protein, the protein having an amino acid sequence which is at least about 63% conserved in
relation to the amino acid sequence identified as SEQ ID NO:5 and having the ability to induce expression of
defenstns in epithelial cells. In other words, the homology of the sequence in question has at least about 63%
homology with SEQ ID NO:5. '

Substantielly equivalent substances to these include those wherein one or more of the residues
of the native sequence is deleted, substituted for, or inserted by a different amino acid or acids.

It is possible to vary the polypeptide sequences described herein while retaining at least a
portion of desired activity. Preferred variations inciude substitutions which are conservative, i.e., ones wherein a
residue is replaéed by another of the same general type. As is well understood, naturally occurring amino acids can
be subclassified as acidic, basic, neutral and polar, or neutral and nonpolar, It will of course be undersiood, without
the intention of being limited thereby, that a variety of substitutions of amino acids is possible while “preserving”
the structure responsible for the bone stimulatory effect of the polybeptidcs disclosed herein. It is thus expected, for
example, that interchange among non-polar aliphatic neutral amino acids, glycine, alanine, proline, valine and
isoleucine, would be possible. Likewise, substitutions among the polar aliphatic neutral amino acids, serine.
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threonine, methionine, cysteine, asparagine and glutamine could possibly be made. Substitutions among the
chm-géd acidic amino acids, aspartic acid and glutamic acid, could probably be made. as could substitutions among
the charged basic amino acids, lysine and arginine. Substitutions among the aromatc amino acids, including
phenyalanine, histiding, tryptophan and tyrosine would also likely be possible. These sorts of substitutions and
interchanges are well known to thosc skilled in the art, Other substitutions might well be possible. These sorts of

substitutions and interchenges are well known to those skilled in the art, as exemplified by United States Patent No.

5,487,983. Guidance in determining which amino acid residues may be substituted, inserted, or deleted without
abolishing biological or immunological activity may be found using computer programs well known 1n the art, for
example. DNASTAR software.

“Sequence identity or homology™ thus refers to the sequence similarity bétween two polypeptide

molecules or between two nucleic acid molecules. When a position in both of the two compared polypeptide
sequences, for example, is occupied by the same amino acid (for example, if a position in each of two polypeptide

molecules is an alanine residue, then the molecules are homologous or sequences are identical at that position. The

percent of homology between two molecules or sequence identity between two sequences is a function of the

number of such matching positions shared by the two sequences divided by the number of positions compared x

100. For example, if 6 of 10, of the positions in two sequences are the same then the two sequences are 60%

homologous or have 60% sequence identity. By way of example, the polypeptide sequences METLIA and

MPTWIF share 50% homology or sequence identity. Generally, a comparison is made when two sequences are

aligned to give maximum homology.

' The comparison of sequences and determination of percent homology between two sequences
can be accomplished using a mathematical algorithm. In this specification,
according to the Clustal method.

the alignment can be performed

The Clustal algorithm (as applied here using software available from DNASTAR Inc., 1228
South Park Strect, Madison, Wisconsin,

might not necessarily be evolutionary.

USA, 19%94) is recommended for aligning sequences whose similarity

The algorithm is described by Higgins, D.G. et al. 1989, CABIOS 5:151.
* The same software programme provides for aligning sequences according to the Jotun Hein method, which is ’
recommended for aligning sequences of highly

algorithm is described by Hein, J. 1990.

evolved families that have elear evolutionary relationstnp. The

Methads in Enzymology 183:626. Programme default settings (standard

parameters) are used. In the case of weighting amno acid residues based on evolutionary substitution patiems,

charge, stryctural and chemical similanty, a percent acceptable mutation (PAM) setting of 250 is selected. For
protein alignments, the pairwise alignment parameters are K-tuple

=1, Gap penalty =3, Window =5, and Diagonals
Saved =3 are used.

In one preferred aspect , the present invention is a method of ameliorating the symptoms of
sepsis comim'sing administering to a2 mammal in need thereof an effective amount of a soluble protein so as to

directly expose epithelial cells of the mammal to the protein, the protein having an amino acid sequence which is at

least about 63% conserved in relation to the amino acid sequence identified as SEQ ID NO:5 and having the ability
to induce expression of defensins in epithelial cells. In other words,
at least about 63% homology with SEQ ID NO:5.

the homology of the sequence in question has

Thus the present invention also provides compositions containing an effective amount of
compounds of the present invention, including the nontoxic addition salts, amides and esters thereof, which may,
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Pharmaceutical preparations include any of the compounds prepared as an injectable solution,
including an injectable solution prepared just prior to use. An injectable can be either a liquid solution or
suspension; solid forms suitable for solution in. or suspension in, liquid prior to injection may also be prepared.
The preparation may also be emulsified. The active protein is ofien mixed with diluents and excipients which are
physiologically tolerable and compatible with the polypeptide. Suitable diluents and excipients are, for example,
water, saline. dextrose, glycerol, or the like, and cémbinalions‘mereof. In additicn, if desited, the compositions can

. contain minor amounts of auxiliary substances such as welling or emulsifying agents. stabilizing or pH butfering
agents, and the like.

e Pharmaceutical preparations include the employment of the compounds in admixture with

i conventional excipients. that is, pharmaceutically acceptable organic or inorganic carrier substances which do not
deleteriously react with the compounds, and which possibly enhance the storage and handling stability of the
compounds. The preparative procedure may include the sterilization of the pharmaccuucal preparations. The
compounds may be mixed with auxiliary agents such as lubricants, preservatives, stabilizers, salts for influencing
osmaotic pressure, etc., which do not react deleteriously with the compounds,

The compositions are conventionally administered parenterally, by injection, for example either

subcutaneousiy or intravenously. Additional formulations which are suitable for other modes of administration

- include suppositories, intranasal aerosols, and, in some cases, oral formulations. For suppositories, traditional
binders and excipients may include, for example, polyalkylene glycols or triglycerides: such suppositories may be
formed from mixtures comaining the aclivc ingredient in the range 0f'0.5% to 10%, preterably 1%-2%. Oral
formulations include such normally employed excipients as, for example, pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium saccharin, cellulose, magnesivm carbonate. and the like. These

compositions take the form of solutions. suspensions, tablets, pills capsules, sustained release formulations, or
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The type of wounds that may be treated using the composition of the present invention include .

from any medical or nccxdental injury which causes epithelial damage such asophthalmic
wounds, such as those which result from comeal ulcers, cutaneous wounds, such as burn wounds. donor site

" those which result

wounds from skin transplants and ulcers. Additionally, dermatological conditions in which the skin has been
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subjects not necessarily capable of mointing a full or normal immune response. In the case of gram-negative
bacteria. from which can be generated LPS, the presence of one or more defensins in the GI tract or trachea might
be especially advantageous tu those thought to be at high risk for septic shock.

In another aspect, the present invention includes a transgenic mammal, which has been
geneucnllv allered 1o provide for enhanced CD14 production in its milk. Tnough technologv for producmg
transgenic mice has been used for two decades, the feasibility of introducing foreign genes into the genome of

} cattle, including goats, sheep, cows and pigs has only recently been demonstrated. Although more difficult
* technically, the intreduction of cloned genes encoding molecules of pharmaceutical importance into livestock
provides the advantage of being able 10 signiticantly scale-up the production of recombinant proteins. This in turn
would dramatically lower production costs. In this way, the transgenic livestock can be considered as bioreactors',
producing pharmaceutically useful proteins in the milk, blood, or urine.

Over the past few years the expression of proteins in blood and tissue has significantly expanded
the potential application of transgenic animals in medicine. For example, the creation of “stealth animal organs™ for
use in human transplantation has recently received much attention. Importantly, significant progress has been made
in the ability to express transgenic proteins in milk. Swudies carried out so far have focused on directing expression
of proteins to the mammary gland and improving their production level.

The technique for the production of transgenic animals follows well established principles
(Marki, U. and Harri, A. 1996. Int. J. Exp. Path. 77:247). The gene of interest is combined with a promoter
sequence that directs and regulates the expression of the gene in a tissue/cell specific fashion in the transgenic
animal. The expression construct (DNA) is injected into pronuclei of fertilized ova, and the injected ova are
implanted into hormonally synchronized foster mothers. The animals resulting from this artificial insemunation are
controlled for the mntegration of the ln_]e(:led DNA construct, The oﬂ'sprmg of the founder animals are tested for the

. expression of the gene, and its product, and the inheritance pattern of the gene to ensure germ line transmission,
that is. that the transgene has been incorporated into the gem line of the animal. v

In a preferred aspect, the invention is a transgenic bovine mammal in which CD14 (or analog
thereof which directly activates B cells, or which directly induces defensin production in spithelial cells) is
mtroduced by recombinant DNA technology into the mammal so as to be under the control of the endogenous
CD14 promoter

In another preferred aspect, the transgenic mammal is a bovine having & genome having

introduced thereinto additionat copies of the genomic sequence (exon and intron, i.e., SEQ ID NO:8) from which
mRNA encoding endogenous bovine CD14 is derjved.

Soluble CD14 is a natural component of colostrum and milk in the three species tested so far:
human, cow and mouse. Although the molecular basis underlying the appearance of soluble CD14 in these

secretions is not well understood, the role of the endogenous CD14 promoter likely plays an important role in this
regard. Therefore, the use of the endogenous CD14 promoter sequence is used to drive the expression of
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' Each of the citations referred to in this application are incorporated herein by reference, in its

cnurety  Also incorporated herein by reference, are the complete specifications and claims of United States

Prowisional Patent Application No. 60/086,884. filed May 27, 1999, from which this application claims priority and

currently pending (as of the filing date of this application) United States Patent Application Serial No. 08/746,883,
" filed November 18, 1996,

Polypeptide and protein sequences discussed herein are identified as follows:

SEQIDNO:1: Nucleic acid coding sequence for bovine CD14.

SEQIDNO:2: Nueleic acid coding sequence for human CD14.

SEQID NO:3: Nucleic acid coding sequence for murine CD14.

SEQIDNO:4: Amino acid sequence for bovine CD14.

SEQ IDNO:S: Amino acid sequence for human CDi4.

SEQ ID NO:6: Aminc acid sequence for murine CD14.

SEQID NO:7: Amino acid sequence for rabbit CD14.

SEQ ID NO:8: Genomic nucleic acid sequence for bovine CD14.

In SEQ ID NO:8. bases | 10 83 are the 3 -untransiated region. 84 to 86 is the ATG start codon.

87 10 163 is an intron, bases 164 10 1282 is a coding sequence and bases 1283 (o 1405
region.

are the 3’-untransiated

The amino acid sequence for rabbit CD14 is previously known (Ikeda. A. ef al. 1997, J, Ver.
Med. Sci. 59:115).
The homology between human and bovine was found to be 70.8%, between human and mouse

was found to be 63.4%. between human and rabbit was found to be 71.8% and between bovine and mouse was
found to be 58.7%.
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medicament for use in stimulating expression of defensins by epithelial cells.
4. Use of a compound comprising soluble CD14 or a polypeptide fragment of CD14 that
stimulates expression of a defensin along the gastrointestinal tract of a mammal, or a conservatively
substituted variant of said CD14 or the fragment that stimulates said expression, in the preparation
of a medicament for use in stimulating expression of a defensin along the gastrointestinal tract of
a mammal.
5. Use of a compound comprising soluble CD14 or a polypeptide portion of CD14 that
stimulates expression of a defensin along the respiratory tract of a mammal, or a conservatively
substituted variant of said CDi4 or the portion that stimulates said expression, in the preparation
of a medicament for use in stimulating expression of a defensin along the respiratory tract of a
mammal. ‘
6. Use of a compound comprising soluble CD14 or a polypeptide fragment of the CD14 that
stimulates expression of a defensin on the tongue of a mammal, or a conservatively substituted
variant of said CD14 or the fragment that stimulates said expression, in the preparation of a
medicament for use in stimulating expression of a defensin on the tongue of a mammal.
7. Use of a compound comprising soluble CD14 or a polypeptide portion of CD14 that
stimulates expression of a defensin in the small intestine of a mammal, or a conservatively
substituted variant of said CD14 or the portion that stimulates said expression, in the preparation
of a medicament for use in stimulating expression of a defensin on the tongue of a mammal.
8. Use of a compound comprising soluble CD14 or a polypeptide fragment of the soluble
CD14 that induces expression of defensins by epithelial cells of a mammal, or a conservatively
substituted variant of said CD14 or the fragment that induces said expression, in the preparation of

a medicament for use in inducing expression of defensins by epithelial cells of a mammal.
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11. Use of a compound according to claim 10, wherein the compound comprises an amino acid
of SEQ ID NO:4.
12. Use of a compound comprising a soluble protein having an amino acid sequence which is

at least about 63% conserved in relation to the amino acid sequence identified as SEQ ID NO:4 or
identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability enhance expression
of defensins in mammalian epithelial cells, in the preparation of a medicament for use in enhancing
expression of defensins in a mammal. '
13. Use of a compound according to claim 12, wherein the protein has an amino acid sequence
which is at least about 88% conserved in relation to the amino acid sequence identified as SEQ ID
NO:S.
14. Use of a compound comprising a soluble protein, the protein having an amino acid sequence
which is at least about 63% conserved in relation to the amino acid sequence identified as SEQ ID
~ NO:4 or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to stimulate
expression of one or more defensins in epithelial cells, in the preparation of a medicament for use in
stimulating expression of one or more defensins by epithelial cells.
15. Use of a compound according to claim 14, wherein the protein has an amino acid sequence
which is at least about 78% conserved in relation to the amino acid sequence identified as SEQ ID
NO:s.
16. Use of a compound comprising a soluble protein, the protein having an amino acid sequence
which is at least about 63% conserved in relation to the amino acid sequence identified as SEQ ID
NO:4 ‘or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to stimulate
expression of a defensin in bovine epithelial cells, in the preparation of a medicament for use in
stimulating expression of a defensin along the gastrointestinal tract of a mammal.
17. Use of a compound according to claim 16 wherein the protein has an amino acid sequence
which is at least about 93% conserved in relation to the amino acid sequence identified as SEQ ID
NO:5. _
18. Use of a compound comprising a soluble protein, the protein having an amino acid sequence
which is at least about 63% conserved in relation to the amino acid sequence identified as SEQ ID
NO:4 or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to stimulate
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20. Use of a compound comprising a soluble protein, the protein having an amino acid sequenée
which is at least about 63% conserved in relation to the amino acid sequence identified as SEQ ID
NO:4 or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to stimulate
expression of a defensin in epithelial cells, in the preparation of a medicament for use in stimulating
expression of a defensin on the tongue of a mammal.

21. Use of a compound according to claim 20, wherein the protein has an amino acid sequence
which is at least about 93% conserved in relation to the amino acid sequence identified as SEQ ID
NO:5.

22, Use of a compound comprising a soluble protein, the protein having an amino acid sequence
which is at least about 63% conserved in relation to the amino acid sequence identified as SEQID
NO:4 or identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to induce
expression of a defensin in epithelial cells, in the preparation of a medicament for use in stimulating
expression of a defensin in the small intestine of a mammal.

23. Use of a compound according to claim 22, wherein the protein has an amino acid sequence
which is at least about 73% conserved in relation to the amino acid sequence identified as SEQ ID
NO:5. »
24. Use of a compound comprising a protein, the protein having an amino acid sequence which.
is at least about 63% conserved in relation to the amino acid sequence identified as SEQ ID NO:4 or
identified as SEQ ID NO:5 or identified as SEQ ID NO:6 and having the ability to induce expression
of defensins in epthelial cells, in the preparation of a medicament for use in inducing expression of
defensins by epithelial cells of a mammal.

25. Use of a compound according to claim 24, wherein the protein has an amino acid sequence
which is at least about 83% conserved in relation to the amino acid sequence identified as SEQ ID
NO:5.

26. Use of a compound according to any of claims 1 to 11 wherein the CD14 or the polypeptide
portion or the variant is recombinant.

217. Use of a compound according to any of claims 1 to 8, wherein the compound comprises
CD14 obtained from a mammalian mammary secretion.

28. Use of a compound according to claim 27, wherein the CD14 is obtained from bovine milk.
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product.
33. Use of'a compound according to any of claims 27 to 32, wherein the medicament is prepared
for exposing the gastrointestinal tract to CD14.
34. Use of a compound according to any of claims 27 to 33, wherein the medicament is prepared
for oral administration.
35. A method for determining the suitability of a product derived from a mammary secretion for
use in inducing or stimulating defensin production in mammals, the method comprising the steps of:
providing a sample of the product; and
determining the amount of CD14 present in the sample.
36. The method of claim 35, wherein, if the secretion has been previously subjected to a
treatment step, the treatment step is sufficiently mild to permit preservation of the CD14 activity for
inducing or stimulating said defensin production
37. The method of claim 35 or claim 36 wherein determining the amount of CD14 present in the
sample includes exposing the sample to an antibody which is specific for CD14, and ascertaining
whether antibody-CD14 complex is formed in the exposing step.
38. Use of a compound according to any of claims 1 to 11 wherein the compound is specifically
recognized by an antibody which also specifically recognizes human CD14,
39. Use of a compound according to claim 38 wherein the antibody is mAb 3C10 and/or a mAb
that recognizes the same amino acid sequence as mAb 3C10. .
40. Use of a compound according to any of claims 1 to 11, or 38, the CD14 is human CD14.
41. Use of a compound according to any of claims 38 to 40, wherein the medicament is prepared
for oral administration. A
42, Use of a compound according to claim 41 wherein the compound is for administration to an
infant as a component of infant formula.
43, Use of a compound according to any of claims 1 to 11 or 38 or 39 wherein the compound is

of administration in the form of an aerosol.
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separating from the solution a concentrate comprising endogenous CD14; and
determining the concentration of CD14 in the concentrate.
45. The method of claim 44, wherein the mammary secretion comprises milk, whole milk, a
protein-containing portion of whole milk, or colostrum.
46. The method of claim 44 or 45, wherein, if the secretion has been previously subjected to a
treatment step, the treatment step is sufficiently mild to permit preservation of the CD14 activity for

inducing or stimulating defensin production.

47. The method of any of claims 44 to 46, wherein the mammary secretion is human.
48. The method of any of claims 44 to 47, wherein the mammary secretion is bovine.
49, The method of any of claims 44 to 48, wherein the solution is a liquid solution and the

separating step includes salting out of proteins from the solution.

50. | The method of any of claims 44 to 49, wherein determining the concentration of CD14
includes exposing a sample obtained from the concentrate to a first antibody specific for CD14 to
form an antibody-CD14 cqmplex and subsequently exposing the complex to a second antibody
specific for CD14, wherein the second antibody includes a reporter molecule.

51. The method of any of claims 44 to 49, wherein determining the concentration of CD14
includes exposmg a sample obtained from the concentrate to a first antibody specific for CD14 to
form an ant1body-CDl4 complex and subsequently exposing the complex to a second antibody
specific for the first antibody, wherein the second antibody includes a reporter molecule.

52. The use of a concentrate in a method of preparing a medicament, a dietary source or masticable

product for use in directly stimulating defensin production in a mamrhal, method comprising the steps

of:
providing a stock solution containing protein of a mammary secretion;
precipitating from the stock solution a protein fraction containing CD14; and
isolating the protein fraction from the supernatant.
53. The method of claim 52 wherein the precipitating step includes salting out a protein fraction
containing CD14.
54. The method of claim 53, wherein the precipitating step includes increasing the salt

- concentration of the solution to obtain an ioinic strength at least as high as would be obtained by

combining a saturated aqueous solution of ammonium sulphate with a volume of a said mammary
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volume of the combined solutions. _

55. The method of any of claims 52 to 54, further comprising the step of determining the amount

of CD14 obtained in the isolating step.

56. The method of any of claims 52 to 55, wherein the mammary secretion is c(')lostrum.

57. The method of any of claims 52 to 56, wherein the mammary sectetion is milk.

58. The method of any of claims 52 to 57, wherein the secretion is bovine.

59. The method of any of claims 52 to 57, wherein the secretion is human.

60. The use of a concentrate in a method of preparing a medicament, a dictary source or

masticable product for use in directly stimulating defensin production in a mammal, method
comprising the steps of:
providing a stock solution comprising protein of a mammary secretion;
isolating from the solution a fraction containing proteins that are insoluble in the mammary
secretion upon combining a saturated aqueous solution of ammonium sulphate with
a volume of a said mammary secretion, the volume of the ammonium sulphate
solution being equal to 65 percent of the total volume of the combined solutions.
61. The method of claim 60, further comprising the step of determining the amount of CD14

obtained in the isolating step.

62. The method of claim 60 or claim 61, wherein the mammary secretion is colostrum.
63. The method of claim 60 or 613 wherein the mammary secretion is milk.
64..  The method of any of claims 60 to 63, wherein the secretion is bovine.
65. The method of any of claims 60 to 63, wherein the secretion is human.
. 66. The use-of a mammary secretion in a method of preparing a medicament, a dietary source or

masticable product for use in directly stimulating defensin production in a mammal, method
comprising the steps of:

providing a composition containing protein of the mammary secretion;

exposing the composition to an antibody which is specific for CD14; and

determining whether CD14 endogenous to the secretion is present in the sample based on

whether CD14-antibody complex has formed in the exposing step.

67. The method of claim 66 wherein, if the secretion has been previously subjected to a treatment
step, the treatment step is sufficiently mild to permit preservation of the CD14 activity for inducing
or stimulating defensin production.
68. The method of claim 66 or claim 67, comprising the further step of determining the
concentration of CD14 in the sample. '

69. The method of any of claims 66 to 68, wherein the mammary secretion is colostrum.
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70. The method of any of claims 66 to 68, wherein the mammary secretion is milk.

71. The method of any of claims 66 to 70, wherein the secretion is bovine.

72. The method of any of claims 66 to 70, wherein the secretion is human.

73. Use of a compound in the preparation of a medicament for enhancing expression of defensins

in a mammal, the compound comprising an effective amount of a recombinant polypeptide CD14
encoded by a non-naturally occurring recombinant DNA molecule comprising a first DNA sequence
selected from the group consisting of:

(a) a cDNA sequence encoding CD14 according to SEQ ID NO:2;

(b) a DNA sequence which specifically hybridizes to the noncoding strand of (a) and
which codeé on expression for a polypeptide specifically recognized by an antibody
which also specifically recognizes human CD14; and

(©) a DNA sequence which encodes the same polypeptide as is encoded by a DNA
sequence of (a) or (b) above;

wherein the polypeptide encoded by (b) or (c) enhances said expression.

74. Use of a compound in the preparation of a medicament for stimulating expression of one or
more defensins by epithelial cells, the compound comprising an effective amount of a recombinant
polypeptide CD14 encoded by a non-naturally occurring recombinant DNA molecule comprising a
first DNA sequence selected from the group consisting of:

(a) a cDNA sequence encoding CD14 according to SEQ ID NO:2;

(b) a DNA sequence which specifically hybridizes to the noncoding strand of (a) and
which codes on expression for a polypeptide specifically recognized by an e;ntibody
which also specifically recognizes human CD14; and -

(©) a'DNA sequence which encodes the same polypeptide as is encoded by a DNA
sequence of (a) or (b) above;

wherein the polypeptide encoded by (b) or (c) stimulates said expression.
75. Use of a compound according to claim 73 or 74, wherein the polypeptide is specifically
recognized by an antibody which also specifically recognizes human CD14.

76. Use of a compound according to claim 75 wherein the antibody is mAb 3C10 and/or a mAb

 that recognizes the same amino acid sequence as mAb 3C10.

71. Use of a compound according to any of claims 73 to 76, wherein the compound is for oral
administration.
78. Use of a compound according to claims 73 to 76 wherein the compound is for administration

to an infant as a component of infant formula.
79. Use of a compound according to any of claims 73 to 76 wherein the compound is for

administration in the form of an aerosol.
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82. Use of a compound according to any of claims 1 to 3, 5, 6, 10 to 15, 18 to 21, or 24 or 25,
wherein the compound is for direct topical exposure of the epithelium of the trachea to the
polypeptide or protein, as the case may be.

. 83. Use of a compound according to any of claims 1 to 3, 12 to 15, or 24 or 25, wherein the
compound is for topical exposure to the outer epidermis of a mammal, particularly to wounds thereof,
84. A method of preparing an ointment for direct topical application to a wound of human skin
for ameliorating the effects of infection, particularly bacterial infection, thereof, comprising
incorporating into the ointment an effective amount of a concentrate comprising CD14 obtained from
a mammary secretion.

85. A dietary source such as infant formula, milk or other liquid having added thereto a fraction
of a milk product, the fraction including a higher concentration of CD14 than occurs naturally in the
unfractionated milk product, wherein the milk product is one which has not been treated by a process
which denatures the CD14 contained therein to the extent that CD14 loses the desired activity.

36. The dietary source of claim 101, wherein the CD14 is obtained from bovine milk.

87. Use of a compound accordihg to any of claims 1 to 26 and 73 to 80, wherein the compound
is for administration to a human.

88. Use of a compound according to claims any of claims 1 to 26 and 73 to 80, wherein the
mammal is in need of protection against a microbiéi pathogen selected from the group cbnsisting of
virus, bacteria, fungus and yeast.

89.  Use of a compound according to any of claims 1 to 26 and 73 to 80, where the compound
is for administration to a human suffering from immune deficiency.

90. Use of a compound according to any of claims 1 to 26, 29, 73 to 80, wherein the defensin(s)
is selected from the group consisting of RINP1, RINP2, RINP3, RtNP4, HNP1, HNP2, and HNP3
and any combination thereof, or the group consisting of HNP1, HNP2, and HNP3.

91. Use of a compound according to any of claims 1 to 26, 29, 73 to 80, wherein the protein or
polypeptide, as the case may be, is for administration in an amount of between about 250 pig to about
2500 pg per kg of bodyweight of the mammal per day or in an amount of between about 300 pg to
about 1 mg per kg of bodyweight per day.

92. The method of claim 73 or 74, wherein the nucleic acid molecule having the DNA sequence

of (b) hybridizes under stringent conditions to the noncoding strand of (a).
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B cells.

94, Use of a compound according to claim 93, wherein the amino acid comprises a sequence
selected from the group consisting of SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:6 or a
conservatively substituted variant thereof which activates B cells, or a fragment thereof which
activates B cells or a conservatively sustituted variant thereof which activates B cells.
95. A transgenic mammal having introduced into its genome a nucleic acid sequence encoding
a polypeptide having the amino acid sequence identified as SEQ ID NO:4, SEQ ID NO:5, or SEQ
ID NO:6, or fragment of said polypeptide which directly activates B cells; or a variant of said
polypeptide which directly activates B cells; a conservatively substituted variant of the polypeptide;
or conjugates of the fragment or variant thereof which directly activates B cells, wherein the nucleic
acid sequence is under control of a CD14 promoter endogenous to the mammal and the nucleic acid
sequence is in addition to nucleic acid sequences which naturally occur in the DNA of the mammal.
96. The transgenic mammal of claim 95 wherein the nucleic acid sequence encodes a polypeptide
having the émino acid sequence identified as SEQ ID NO:4, SEQ ID NO:5, or SEQ ID NO:6, or
fragment of said polypeptide which directly activates B cells; or a conservatively substituted variant

_of the polypeptide.

| 57. The transgenic mammal of claim 96 wherein the nucleic acid sequence encodes a polypeptide
having the amino acid sequence identified as SEQ ID NO:4, SEQ ID NO:5, or SEQ ID NO:6, or a
conservatively substituted variant of the polypeptide.
98. The transgenic mammal of claim 97 wherein the nucleic acid sequence encodes a polypeptide
having the amino acid sequence identified as SEQ ID NO:4, SEQ ID NO:5, or SEQ ID NO:6.
99. The transgenic mammal of claim 98 wherein the nucleic acid sequence encodes a polypeptide
having the amino acid sequence identified as SEQ ID NO:4 or SEQ ID NO:5.
100.  The transgenic mammal of claim 99 wherein the nucleic acid sequence has the sequence
identified as SEQ ID NO:1 or SEQ ID NO:2. |
101. A transgenic mammal having introduced into its genome a nucleic acid sequence encoding
a protein of claim 95 or claim 96, wherein the nucleic acid sequence is under control of a CD14
promoter endogenous to the mammal and the nucleic acid sequence is in addition to nucleic acid
sequences which naturally occur in the DNA of the mammal.
102. A transgenic mammal having introduced into its genome a nucleic acid sequence encoding

a protein of any of claims 1 to 26, 29, 73 to 80, wherein the nucleic acid sequence is under control
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naturally occur in the DNA of the mammal.
109.  The mammal of claim 108, wherein the nucleic acid sequence has been introduced into the
mammal or a progenitor of the mammal by recombinant technology.
110.  The mammal of claim 108, wherein the nucleic acid sequence has been introduced into the
mammal by recombinant technology.

111.  The mammal of any of claims 108 to 110 wherein the mammal is bovine.



