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cells will secrete {J. Exp. Med. 140:904, 1974).

30 S Immunoglobulin mediated internahzatlon of antigen by the speclf' c B cell, whlch
may involve presentation by yet another sort of APC, the follicular dendritic cell, results in the
initiation of antigen processing by the B cell, the u;-:;regulation of MHC Class Il and B7 _
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speci figp .mmuwﬁsnﬁnﬁotzs‘&m{cﬂrna (4. %mlﬁfﬁéi?ﬁsv 498, J. | mmunol . 145: 2025,

1990; J. | nnmunol I L-5 have been denonstrat ed
to support the growt W%F'SEBEW%TW el is the °‘l§§'l"1"é°“(tbﬂ,§8 uble. CREPY. or1 930;
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are the quil49dére. B8l responses to IL-4 35 and IL 5. IL-4 induces the
de novozg ranscri pti on,addlidn BRAd e8igA8 r&fuirddint Frassuile cel LORBEDS nlrber of T

cell derived cytokines, IL-2, IL-4 and IL-5 are central to B cell growth and differentiation. B cell
susceptibifity to these cytokines is for the most part limited by prior contact with a T cell.
Thus, subsequent to T cell contact, the B cells increase expression of cytokine specific
membrane receptors (PNAS 80:6628, 1983; J. Immunol. 145:2025, 1990; J. Immunol.
30 146:1118, 1991). IL-2 and IL-5 have been demonstrated to support the growth of activated B
cells {PNAS 77:1612, 1980; Immunol. Rev. 52;115, 1980). Further, IL-4 and anti-
immunoglobulin have been shown to synergize in supporting B cell growth {J. Exp. Med.
155:914, 1982).
' _ Notable exceptions in this context are the quiescent B cell responses to iL.-4
35 and IL-5. L4 induces the de novo transcription and translation of MHC Class i proteins {J.
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This invention features a novel bovine protein and isolated nucleotide

sequences encoding the protein, the said protein being capable of activating B-cells of

25 mammalian origin. A substantially pure LAIT protein or co- and/or post-translationally modified
form of the protein may be produced by biochemical purification, or by recombinant means in a
prokaryotic or eukaryotic host substantially free of other proteins with which it is natively
associated. Also included in this invention is a process for purifying LAIT protein or a co- and/or

. post-translationally modified form of LAIT protein of this invention from bovine colostral whey
30 comprising:

(i) salting out of proteins contained within said samples
(i} enrichment and ultimate purification of LAIT protein from proteins salted out
in step (i) utilizing classical protein fractionation techniques.



In all cases the said protein possesses the
deS| red bi oWwey ctivity. The i nventi )
directed to a r?ﬁzg%sg?c acid nol ecul e conprising a nucl eotﬁ%ébégﬁdgg@ce
encoding a LAIT protein. The nucleic acid nolecule may be cDNA or
genom ¢ DNA. The isol ated bovi ne protein has horml ogy
W th human CD14 and nuri ne CD14 and so is also referred to as bovi ne
CD14. The invention includes a nethod of activating B cells, and
particularly of activating B cells in a manmal in need of such activation
by adm ni stering CD114, a reconbinant formof the protein thereof, or

a functional derivatg Xlﬁca'kgs tﬂeﬁﬁ'ﬁ%ﬂictem posssases the desired biological b&tivity P ef err ed
enbodi ment, the mamuml is a Accordi ng

to one aspect, t he |Tﬁ‘9é’TYFT"€ﬂ‘|‘ h § ﬂ&? ﬂgeé?d tﬁ@d‘PﬁB‘F&F'i"ﬁ@"'?ﬂ%ﬁF°mf'ﬂ“9 Af ant
formul a. Fbﬂedtmfeéﬁuem énacdingle BA(ateinS The hutdpic htid molbcdld mapbaRDNAr
preferr§d om'c BFIA adm ni stration being feeding to the infant such
formila 2 I n anot her aspect, the invention includes
i ncorporating CDl4 dderefatedifovine protein hzschoimedaay ovith FimaniGidrend owrineCDI4les

adm ni st eqhdigo slaikd rét8fleddldsH8Nnd 8D 7a.PRAd iRntibAMiNERASE Phnethod of é&ﬂ%’tﬂ{ gg@tion, a
preferred node of admnistration including admnistering a sin

prepar at i §ffis- and pactigyladly of activaling P eqHs jp 3, mammaLinared @fe?‘l""‘ Sctivation bV

| N anot hedajsesting CDN G, a recembinhait formodf titkepromihtharest, of & ﬂgcﬁaasnddrmatmpat i ent
20 haygd N, eof. C€I'1 i mune deficiency. In a preferred aspect, the invention
I ncl udes acfm ni stering CD14 to a patient suffering froma particular T
cel | dysfunction i n 'nAirtaiertad3onbedimact. thej marymelds a human patigntessed on or

totally absent fr OmAJ&Srdﬁ@tb oﬁ#éJpQ&etlﬁflanﬁﬁdﬁﬂélu&sqﬁ'éolp%ratm CD14 into infant

| n anot her %Dc'ﬁ' thelnv %IOI’] ﬁ ‘?mnl terln anii bodi es rai sed
agai nst form g invgrtienjaghides d'E'U'lsfeé'P? é IR ntagd A RiFferediRodaRer ei n t he
pati ent' s abministratiorelseingfgadingaotthey infant sith foremilaa resul t of hi gher than nor nal
| evel sypf serum CD J.Aanatner%sperc?ft%sg.ﬁ Refobies @@&ﬁ;@«@fﬁdfﬁs FoR S of'a”C' udes

admi ni sterlng anti bodi es agal erin
r heunat oi yagginagen.t The '“Veﬁt'OWﬁ‘e\Uéﬁerdwmﬂgﬂ‘@ém@ and @antigaryte apatient Iﬂbl‘mdtoél d

factor as immusigdtioh, @iprdiétdaingiielor ¥drhiR™trionSKIItHMg adminiéthHry-a single reparatlon
Thi s |nvent|o_n LAC. vel . nethod of the production of hybridonmas 30

secr et i ng “REB" B‘Fbag‘séjlfﬁ%a“gﬁgﬁf‘?tlgﬂ'ty by cuturing B cells with sub opti mal
m t ogeni ¢ "t onc dnanathércaspect fthédibdehtion incdecadmimisteling C14atetd gatient 0 whi ch

ant i bosy es,aumgﬂeqeﬁ en.n&mroaek.émy 7 pamaaa%cfwén .itgnﬁ.c@&eﬁa&ﬁ.luh%{.ngg

activated 1n IS manner are hi gh enric
speci fi c BDI8itp a patjgit svifering fromempasticulps & sell dysfyunetioninouhieh 9r39 (6P4¢Lymruevrras

secr et i ng ekpréssed on o WBall) fab&bAS bR AhSMGUfa Rl df Yatient T cells.
5 in another aspect, the invention includes administering antibodies raised against
CD14 to a patient suffering from a dysfunction wherein the patient’s B cells are hyperactivated
25 as a result of higher than normal levels of serum CD14. In a.preferred aspect, the invention
includes administering antibodies against CD14 to a patient suffering from rheumatoid arthritis
wherein the B cells are secreting rheumatoid factor as a result of being activated by serum
CD14.
This invention includes a novel method of the production of hybridomas
30 secreting mAb of desired specificity by cuturing B cells with sub-optimal mitogenic
concentrations of CD14 in concert with the antigen to which antibodies wished to be raised
against. Populations of B cells activated in this manner are highly enriched for activated,
antigen specific B cells, which are then be used for the production of hybridomas secreting the
mAb of desired ‘'specificity.



The invention includes use of CD14 in preparation of nedicanents for
activati'ng geddazsg N a namal in need of such activation. PCT/CA97/00880
Nat ural or reconbi nant CD14 can be used in the invention.

In the context of this invention, the term "CD14" includes nurine, bovine
or 5 human CD14. DEFI NI TI ON OF TERMS A
"functional derivative" retains at |east a portion of the function of CD14,
such as binding to a specific antibody or binding to its cognate receptor
on cells that possess sai d receptor_which er,m't? its utility in
accordance with the pheExention H\?\é‘ﬂﬁ‘b‘ﬁ“ FRis t"é’r'?f{%i‘ﬁm“ radicaT YIS for

derlVatlVeact.a&.dgsseebubenemamhﬁnhmdasofau K scqigagont , " or Varlant of CD14,
whi ch terns are _define "fragnment" of

CD14 refers to any shBE of 'fec?'ﬁ%"ap% FD L& 51 bpcused nthe; |"s\',eme'ao"shorter

peptide. The term "f tretpeenmtoxtio ttusuaderltlen.lthdteoat"@h‘r'pm'%septurl!!% bgMinglar i s
derived frﬁ’&ﬂm 4. havi ng a naturally occuring protein seqguence
corrprlsmg a deletion of one or nore amino acids 15 at one or nore sites
of the Cterminal, Ntermnal, and within the sequence. Such fragnents
shoul d ret pefiNATON OF TERMS bi ol ogi cal activities or functions which are
characteristic for the I ntact CD14 pol ypeptide or co- and/or
post-translationally nodified forns of CD14.

"variant" of CD14. ref&rinttional dedvapipe’Fetaie atiaast agoetioprof mfyn@@qmﬁ@é%l m | ar
to that of s&chleasrb%‘n§QO glgaélblfﬂ! a %é’@%‘?%dﬁu&% &Pdo ﬁé‘t‘éh’eéeﬁﬁ:ﬁ' oR &bils\tha béééht y is

at least partially al ne riant peptl es may be prepare
synt heti c RaidrpseRter W?'chﬂf"m'?‘dfﬁgt'?‘h in ??é“éENAW"h the Bf?éﬂﬁl"PYQ"%%ﬁ ah?)Eﬁ"Vpept i de

that reloai FendtionhiQgHvalivecdsiusyd hetei inchidésth MrRbyERP O eariaitt bLIOD T vitidreteirns,
I nsertions or, ¢on rvat Ive am no acid substitutions within the pol ypepti de.
The term"” aﬁtqeﬁ ‘Hi 9% used herein is an I mmunogl obulin protein that has
the capabi | I ty A tiraginact” af CID Bt iefere toggpv suset ofrthe nolvpeptines dhatdsl arsbgitem  of

sai d prot eggptfd%e'fﬁb%m’?r}?ag“en@ |s2t§ed U\ﬁdt@ﬂ% ) ?a%(ep ifle Whﬁh'lm'bwfr%%mﬁm ein

from anoth he term™épitope” 1s meant to re 1oortlon of
any nol ecuhaviep aeﬂl@"bpcqyévs\gfowmmaumﬂ sMRAising Bd’d&?ﬂmmfemleév m°f%1?m np 3aigs

i ncl udegs pat yird éHradre ikdsi d9 aisb @&miﬂiﬂﬂﬂ&&rﬁﬂﬁi aamwtbiadheseqhmaassmmfragmewi c
anti bodi es.

thibgdi
p opul ati on §h:g+ld gml B'E)edo)f %? 8'88?'@%‘ actuvnYes oagactl%g v{g 1 3\ml r? Ehaa}acg?rés% Lf?orgﬁg nous
| nruni zed wtadt G 4enotypeptide 0BEo- and/or post-transiationally mivhified fapmaf 6Rt4-bodi es ar e a

homogenous popul ati Orh Qfanﬁ'ﬂ‘t 6f%ji'4q'§fef\sqgé%ﬁpégnde having pbm&Vgetﬁleﬁlbé;lh\ﬂ&t
epitope on the antig be obt ai ned gﬂﬂ}‘th ds known to t

skilled intH@tgfthe "Sh‘f?nc%ﬂrf‘t qr 5@85"&%‘ thﬁ?"fb‘léc'btlha VP ARHYRS & BileAst Ha'E’I"EYss
i ncl udl IrgtGined.OMriart@lptides may bb Grepardd By bgithetia Rbannyr BUhGtaHE ib terad®A The

term ant! R Ogtyd[mgng'da 0 %e;ge R Wat %FI g"ofég'cal a&‘i\h: of ﬁald O]ypeptlde H\cludmgfieletnons,

6 'esas we er
exanpl e Famsan@nFemnﬁmatw} aminiiagid sab%ltut'ons wnthm the polypeptide.

The term "antibody” as used herein is an immunoglobulin protein that has the
capability to bind a distinct epitope in an unconserved region of said protein thereby enabling
25 the antibody to distinguish one protein from another. The term “epitope” is meant to refer to
that portion of any molecule capable of being bound by an antibody. The term “antibody *
includes polyclonal antibodies, monoclonal antibodies {mAbs) or chimeric antibodies.
Polyclonal antibodies are heterogenous populations of antibody molecules
derived from the sera of animals immunized with an antigen. _
=30 . - .. . Monoclonal antibodies are a homogenous population of antibodies capable of
. binding a distinct epitope on the antigen. MAbs may be obtained by methods known to those
- skilled in the art. Such antibodies may be of any immunoglobulin class including IgG, IgM, IgE,

lgA, and IgD, and any subclass thereof. The term "antibody” is also meant to include both



capabl e of binding antigen. Fab and F(ab')[err], lack the Fc fragment of
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have | ess non-specific tissue binding than an intact  anti body et
al., J. Nucl. Med. 24:316-325, 1983). 5 Chineric
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portion ofintactmudiemidsas veell ab freaments tierrgt. ggﬂh@p.gcyexample 53 aof’f‘h‘:“‘l?deh)”'\‘/\?ﬂ ¥ is

addi ti onal ¥, Pt dinginubetd eeb B Aab’ @namhe 6 frRirAshi GE tha lintadtiantindlly, ﬂeepabl e
10 of blngl to an epitope of t en

A
nore than "B#e ’@ﬁﬂ‘\t topya the circ 'anbﬁ“gWa‘é Veﬂ Fyrer §‘r’]°s°é|°cf's oqb’ma'ygstg%%?e 9‘% a

pol ypept i AiptibddyaQaRNdt,al.0d. Nual. Medt 24:88-82H, 1983) s said to be ' capabl e of
0l ndingg 0 a polypepdh. aitﬁﬁaﬁgm mof¥ul¥lldieibine bBRROS dilict o BBRAY fohAt
t he ant?gen will react sel ective manner, wth its correspondl ng

ant i body aditferputtaninat hpecnes. sqches rhsrlsq havingevatigble;tegiep darivep 6’86!‘1 FBUR)e AP ARdlA e

evoked by Qn?tgﬁt r@ﬁ\Bﬂ\ gérived from]aanunﬁﬁluﬁﬁumkdy” ON OF THE DRAW NGS
Fi gures 1 A-1C Show Ei)url ication of native bovi

prot ei n. Fi gur 8nTaotigenjse mnlegyle o5 3PP Hbia 'Eaf? "rﬁagﬁ '%18&?) ?Q@H‘éﬂbe
col um [ FRA{Garbody WiclPlaadditionally capable of hduding\dn @limalas ptodendcnh dnfiborly copatiide

62% (Vv/ H
W i rniaT i
si mul t aneoWsemah @@ibody indhidne betspacitic forf apolypentidg) agment. oq verignttheteqbor is

bi oacti vi t yaipfs feEadabR bﬂﬂln&‘ troQ &%Kptﬁlﬁtfréﬂrﬂa\ﬁt, or vanant therd6t it %ﬂnéﬁﬁ? thati gh
buoyant density nouse sglgenl C were | descri bed

revj o
(J. | munothe aptigenyilj reag @h'g"éﬁf“’t‘fﬂﬁ neg" é(’('t%‘gt%"irﬁipéf’?"?g ?:'E'Ibf"i" ?'ﬁ’ BEY of
serum f r eethabnlititodd 6F cther antibod®6 whiidhl mayl tiesdveked Hylcalter botdgessred ti ssue cul ture
plate (Costar). Each fraction was added to a final concentration of
10% (v/v) 'in the presence, or absence of 0.25 [err]g/m LPS. At 40 hours,
25 cul1t5uréﬁlEﬁéﬁﬁcﬁiﬂTlQUcPW"!ﬂwD&A‘{VlﬂquC| of [err]H TdR harvested onto

filter discs 6 hours Flgate8NA -30dhow purifichtidn et Aath@ HoRina KAITIABRSEEprbtsin.

scintillation spectrosco rs represe ur e
LB Chove. aFwerTh oms g S PEBA fiam 46 4 o tagRE AP EC Mo 0 Brermatif
Phar maci a] oswtwhich was loadeid 50 rugsf the &2%dv/2DINkG,S9, Hreciritateo rBO#Gdipr(Jﬁ"yl)M@e 1A) .

The col um ol %{;ﬂﬁ&ﬁfq&%@mﬂg {F\An 10mM Bis- t!n prdbineP bhdta thh';Jegﬁs PH

cont ai ni ng cat es the | oactivity of
fracti #0 Bredient &fi7-5:4u9. 5a§§@8§éd“%€§‘ﬁfé§%P'Pf@U“Y pf 18 fAction b %al‘ ﬁ° t(}jure 1A

[Fh g E rC ehldCfr%EGBWé7 High Edaearﬁlduﬁs. fihdaﬁ@irilénﬁ: ®Eelie myaa&awd a@%tr'bﬁsm@ésumad
- r
fract: o bbb, 1) TR A oy b RaT X 1H: eetan 9 AV of 55 e Bbalinime
1-500mM K] @lsrv}dﬂlau:smr rflat bottdnead tisslé GultBrecuiate {Castanlg Eachnivkdtiadivas 'ﬁdd!ﬂdeto Bdinal
i ndi cat es tcb%eemr%gto'f\‘bwwﬁ; in the presénhg op g@é@an é\‘c\d i@ﬂglmf LF%CtAt% l%%gk

assessed as SCri I n connection gure 1 A " The inset
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~ which was loaded 20 mg of Fraction #57 (Figure 1A). The column was equmbnated in 20 mM
) tns-l-_lCL pH 8.0 buffer ¢ containing 0.45M NaCl. Table 1B indicates the bioactivity of the peak
.30 fraction, fraction #38, assessed as described in connection with Figure 1A, Figure 1C shows

. the elution profile of a hydroxy apatite column [HPLC-hydroxy apatite, Pharmacia] onto which
- was loaded 1mg of fraction #38 (Figure 1B}. Bound proteins were eluted with a a gradient of
1-500mM K,HPO, buffer, pH 6.8 containing 1 mM NaCl. Table 1C indicates the bioactivity of

the peak fraction, fraction #25, assessed as described in connection with Figure 1A. The inset



5 aligned fragrrents of nBo-LAIT. Bo-LAIT fragnents were generated from
affinity p dsR9ss0 colostral nBo-LAIT (see Figure 3). Frag®ois7/00880
cor r espondi 10 residues 235-264 and 344- 355 of human CD 14 were

maj or and m nor peptides, respectively, each approximately 18kD in size,
generated by CnBr cl eavage; and separated Py reverse phase HPLC (C8 col um,

Phar maci a) . The fragnent corresponding to residues 53-67 of human CDl14
is a partial sequence of a 24kD 10 fragnment generated by CnBr cl eavage,
and separated by SDS-PAGE and el ectroblotted onto PVDF nmenbr ane.
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hours, harvested 6 hours later, and thymidine uptake assessed by liquid scintillation

35 spectroscopy. The inset depicts the responses in cultures containing the indicated



from454 53 to 764 69 at 0.4 and 50 [err]g/nl, respectively; and for normal
rabhit 19G wigsgmadgh 297 34 to 420 31 at O. 4 and S0[ err] 9/ Berrcaornosso

respectively. Non-stinmulated controls gave rise to 195 29 cpmfor
both sets of experinents. Fi gure 5A shows a
restriction map of the 7.1 kb EcoRl - Xhol fyagment cont ai ni ng bovi ne
CD14 gene. Abbreviation for restriction sites are: X, Xhol; P. Pstl; O,
Ncol ; B, BanHl; N, Notl; D, BssH; T, BstEIl; M Smal; S, Sacll; C,
Hpal ; R, EcoRV; A Sphl; G Bglll; 15 H Hndlll; E EcoRI. Figure 5B is

a schemati c deengeetrations ehiPShwhichbaddoyes heatdreated ToranotlasderchBo-LAIT. Eigwa 4B shows
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codon, the | akﬁ”rﬁ'?ﬂl'-@ﬁts'f"ﬂ%'a%‘r FasResEMelY% CPM d"°°ct'é$ indyged by #8429 jrciselptips rangedhe

TAAI st op c0dofromAIS4gEIRD 764259 A002 mlso@gmgweéisemelﬁ%dbfowh&aial £Bbi® QG WM,
appl yi ng e ted residye table. Hunman cDNA
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Swi ss-Protein Dat abase. Figyre 5A shows a restricti oElthuf?kgE {@% % rison
of am no acid sequences ogf bovi ne (SEQ'T Bnﬁgp fD"

i and
nmouse ( SEQ' | DERREPIBIS Epyine (P 1t eangsAbbagKiatign éﬂfl"?f'“%m S'S‘i?ci’(ﬂaﬁ‘c&“v@r Rstlg Ol jedd
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regi on. Figur forward, (SE and reverse Q I'D NO
pr |grrer S usg d mmd 3\ q’AA stop codon is 3 u%ranslated region. Figure 5C is a sc ematlc dlagram
9 t he shavaing thei sequaneing seagycakeny Hrdils réprakdfeth Birsoiomss écauuring. TREQ

I D NO 9) f£§l¥§l{t§\%mber is m(j%;Qd aPthe nghtjif_s}e tgétlfonrgf iﬂlgsed for the mammalian

expreSS|on syst ws i nmunobl otti ng of
native and recomnbi nant Sigkrefestomsa, compaﬂsw‘éénm'qm wlidsequencey of bovinadSER Y t 0

eval uate and Wﬂaﬁ@natrhem \ZRS: @Endﬁeuée%% B n@é 8 BpY4 Edlimy reglﬁl?scoma'ff?&%%) e
CD14 proteins. ?f ng f\ ns were el ectrophoresed on 5% %
pol yacryl am d8°ﬁ'é‘7" PHESReNEt 't°rt3% 5t 'é‘{"feeﬁ‘l'el 9f the AFG reddnethedast pygigotida spFespends
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0. 025% Tvveen 20)
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3 &

radi sh peroxi dase (Bi oRa® °w§eaa°°f'15’a'dfé’?8f:?m’f‘&53§lseéi'ﬁ?‘feﬁ(? poving,

NO:4), human (SEQ ID NO:5) and mouse {SEQ ID NO:6) CD14 proteins. Amino acid
30  sequences were deduced from the corresponding cDNA sequences shown in Figure 6. DNA
- -Star-Megalign software was used to generate this alignment using the method described by J.
" Hein (Methods in Enzymology 183:626, 1990} in conjunction with the PAM 250 residue
“‘weight table.
' - Figures 8 show primers used for amplification of Bovine CD14 cDNA coding
35 region. Figure 8A shows forward (SEQ ID NO:7) and reverse {SEQ ID NO:8) primers used for



nmenbrane was then rinsed three tines (10 mnutes/rinse) with TBST. The ECL
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according to manufacture i_nst ruct ions, and as previously described (Eu
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igﬁ't Aini @gThe"éJ"%‘% ek oF Db Budbifl e ety murine HISEBRRE B 1| L1,
conc®nt rrieRagads c'dwreslf. pndhharyested ais dpsariberlor Figrs 1ATH|'é18 indigatedineneantratienssf
t he prol i fer aigoMAnT PaRRYIHR described for Figure 1A), rBo-LAIT generated in either insect cells, or
mammalian cells, and LPS [S.typhosa (Difco)] were added at the initiation of culture.
~ Recombinant Bo-LAIT derived from insect cells was affinity purified from culture supernatants
of Sf9 cells transfected with Bo-LAIT cDNA. The expression vector included a 3' 27mer

35 encodihg a nonabéptide derived from influenza hemagglutinin {HA tag}. Affinity purification



of the same nunber of Bor T cells to either 50 [err]g/m of LPS [S.typhosa

(Difco)] or 1 %{'{ g/ m of Concanavalin A (Sigm). SerPGTACAS%00880
condi t i ons WRRPHEZR,| oyed, and all stimuli were added at t he
initiation of culture. At 40 hours, cultures were pulsed with 1 [err]C of
3H TdR, harvested onto filter discgg6 hours |later, and thym dine

upt ake assessed by scintillation spectroscopy. 20 Nunber s i ndi cat ed
represent the average cpm of duplicate cul tures.
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- Figure 20B shows results obtained using tonsil B cells prepared by negative selection,
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35  the effiuent collected. This population contained <1% T cells, and >97% B cells as assessed
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essenti al - amgspP ARG bbtRded f.%;natﬁa b%&vﬁmxmﬂér{ fvz{amﬁveaued at'tﬁ9la%+ R8s > Schem?

descri bed below were tested directly, as wel S In |na|onW|
submi t ogeni dunctierabAnd hed BﬁPQ?ff'cLW'(VU’fZ‘B’Q["é‘ﬁ%?fn‘Py‘ of ABoAITL pe descrl bed

as LAIT protein 5  amemuséRdmpidfy daycinordaScelling; ©120] WARORBY Gs P Fétididni ofS
were revea

I . . N | t t. of t t d
Wt hi - cB ogDMaenssting B4 dyued far beite. <% W Sdined hVie Pl | o
preci pit at i @xpressidnNief®r.r $tapleQ1REGaasfedtantd iveressstpblisted, amtl recocbirast CON4al t
concent I at T QfoiR Wik fabfatbd Fsin ddblinatititd of QetiuefiPd 47/ dutlre BY Rt Ul phat e

(AS). Thu concentration 15&?”] tant of the
mat eri al pr é’bi°maf°&f@8\’ -aVesteon biptsanplysescod insect rell and,C tibderivadrepqmbingng LAIT-

preci pi t at ecﬂaro’t&méﬁ%dl&ﬁtﬁh'ﬁdﬁferﬁﬁt@ot MI&QB&Q%élaﬁdnﬁfhéﬁlf cAfforls wérb @enerated i in
remai ni \rilg ernat ant i ncreaseﬂhto 62% o on. Eac
S

recipitated
ool | et PG G RsmPT Pzt e Shaks PrOmyiel mammisi vel doive coaopbisast oy
NaCl and 1 rowindCBH4 (Jv'ENﬂtEBﬁE:)a as that recothhipgmet ratertal Herived wemdnsdessadlis.ed and

buf fer exchanged to TN{ QQFE
bi oacti vi ty ‘?’he ma| or|t oaf" %{ P%B ro 8?1'{ rormtt' tw'tcytsu\??%%%%%qn ?at ed
in the 15 l@ﬁ%')s!seiﬂwam bayine qu|41 W%gr%@smse#l@ a@é n@rr@a(-wbee"smm

Elh i) Acti vnmuhm?wbﬁeﬂu?mdcmwwﬂ{ﬁmo mﬂ;.w\)f]ﬁ&&mwamn:bﬁs l%dlatb‘alfﬂﬁ\

r nt.i r i n r

of teﬁe é?% ‘;ﬁﬁ gnsll 3l (I:'i fr?mocoe L'r:]oo ?scglvegv\ggsu grrrewgréftrla% tﬁ?]t aaﬁ?rcmyr %FH% ans
col um, and fth\en Bﬂ:bl*ﬁr !selat%iémr atl’edfremlangomitsm dn agubchre susceptible to Bo-L3@TTM t 0
400mM NaQl  ifedidedd\rbWWe t ri s propane, with a simltaneous pH gradient of 7.5
to 20 9.5. Figure 1A shows the elution profile fromthis colum, and

Tabl e 1A i ndi cat és t hdt ISsBewn Hist the concensation of GRJ 4PrRsersdm huraan Golqstrym, and in
fraction #Sm:eammw m'ls days post-pafturh)ia bétwaen 8-206-foldfghértRdh that obseB{Pin Kfh L O

a mol ecy arf P(Ja Weqwhbrated in-20mMM Tris-HCL, pH 8.0 containing
0. 45M Na |on profile of this fractionation is shown in Figure 1
B and the act|V|ty of t he peak fraction #38 shown in Table 1B. 25
TABLE 1A METHODS _ CPM x 10[err]

NO STI MULUS _ . 0.8

LPS 50[ err] é’}lpffcatlon of Bovine LAIT-protein 152. 5

LPS 0.25 [err]g/m More than five liters of colostrum was obtained from the figt fhammary

sacretions of cows having just given birth.

25 . (i) Clarified colostral whey was prep'ared by centrifugation of colostrum first at
4420g for 30 minutes to remove cells and cellular debris. The supernatant of this spin was
then centrifuged at 260,000g for two hours. The floating lipids and the pelleted casein wére
discarded, and the clarified colostral whey was subjected to further fractionation.

Each fraction derived from each fractionation technique was assessed for B

30 " cell growth promoting activity in vitro. Thus, each fraction was assayed over a wide
concentration range for its capacity to stimulate the growth of high buoyant density, resting B
cells derived from mouse spleen, as previously described (J. Immunol. 131:581, 1983).
Defined serum free medium was used throughout these analyses [IMDM {Gibco),

supplemented with 5 x 10 2-B-mercaptoethano!, 5 pg/ml iron-saturated transferrin



FRACTI ON 57 + 0.25 [err]g/m LPS - 108.7 30

TABLE 1B ; CPM x

NO STI ML VO 98/22580 _ O.Pﬁ:%@&sfﬂoosso

16 LPS 50[err]g/m

102.1 LPS 0.25 [err]g/m

1.3 FRACTIO\I36+025[éFr]g/n1 LPS

76.0 TABLE 1C CPM
x 10[err] 5 NO STI MULUS

0.7 (Boshringer, LbW&s, TH).c0.5 ing/miidelipidated BSA (Boehringer}, 100 U/mi penicillin (Gibco),

%32 2. 100 pg/mi str?,_plikg% %b}g[ %F\%L%Aﬁal am|]no Fndﬂ[_ Iggctlons derived from the

112.0 isolation scheme described betyye werq testgd ﬂ'FﬁCQVv gsyvealk 4sdm coralination withen appl i ed

to an hydr meedgaﬁxhrcsn&ﬁirwm ot OPs (d\zs%)ﬂmii\'a% wnﬂwde%kweedasu.smﬁgro@euw adi ent
of 1 to_500mM ssLu'vr&s(p‘ﬁr hat e buffer ‘The el Gtion profile

i s showh i APRIP YTy 't%9§§'88f°af'é'8£ HE?l’?Y*&Fdshom in Table 1C.
The inset in Figure J(-:)(Saltmpmesﬁrﬁ&enﬂcﬁmnm:mrbaloy&émngﬂ pltdlperainanﬁc\hé@n
i th | a n and il lustrates a
of ngl e QPRI inb Yodef CioittioR NEL), 80 THE RilueBlor neraighe S | 3
Sequence Amancpstrations emplpyerowas g2 hQ%:c62%: 65% (v/v) ammonium sulphate (ABB Pussi f i ed

tnBOb LAIT Wafe sdnbrtfatisitlof K mafs! ﬂfiﬁﬁ'\a?dﬂ@l)ﬁ/ﬁb ﬁ'lateT'Q r%uﬁu%rd@ dt42% was h ncif@sed OUNd
(0] e

Iocke erial,was, subjected to ysis with el
cyanoggﬂ go"b?'ﬁrﬂ‘ﬁ%"a' B'P"‘Pﬂtifb%?‘r?d"itr%?%“#r%fg&féﬁﬁ%ﬂ%%'ogeﬁéﬁa'ﬂ819 and t hese
wer e puri f irenainisg supesiataneincreased to BE%eélﬁﬁsorﬂmaEﬁ:hlﬂ.ﬁ},emﬁiEat&D&llm fol | oned

by el ectr OQLBQ .ieﬂ%rz%l%ﬂ 1@55 El\éQEHrEgbco min %&g gﬁ and 1O ﬁeﬂéﬁg%ﬂ&BSH

As illustrate
signific antThese fractlons were desalted and buffer exchanged to TNAEBSF usmg 10DG columns, and

assayed for bioactivity. The majority of B cell growth promoting activity was isolated in the
.15 62% AS precipitate following the above scheme (not shown).

{iii} Activity was subsequently enriched, and ultimately purified using three
sequential protein fractionation techniques. Fifty milligrams of the 62% AS enriched fraction '
was applied to an anion exchange column, and the material separated using a salt gradient of
SQT_M}Q 4QOmM N_aCl in 10mM Bis-t_ris propane, with a simultaneous pH gradient of 7.5 to

20 9.5 _F_igur_e 1A shows the elution profile from this column, and Table 1A indicates the fraction
contaihing the peak activity, fraction #57. Twenty milligrams of fraction #57, was then
applied to a molecular sieving column equilibrated in 20mM Tris-HCL, pH 8.0 containing
0.45M NaCl. The elution profile of this fractionation is shown in Figure 1B and the abtivity of
the peak fraction #38 shown in Table 1B.

25 TABLE 1A CPM x 10°
NO STIMULUS 0.8
LPS 50 ug/ml 152.5
LPS 0.25 ug/ml o ' 3.8
FRACTION 57 + 0.25 ug/mi LPS 108.7
30 TABLE 1B CPM x 10
NO STIMULUS 0.4




honol ogy, to human CD14. Affinity Purification of LAIT Protein from
Bovi ne and | ostrum nBo- LAl T i setalca®7/008800
HUFRRp

cl assi cal ractionati on techni ques was used to 25 prepare a
rabbit (#842) polyclonal antibody. The 1gG fraction of this antiserum was
purified on Protei n A-Sepharose, %nd subsequent|ly conjugated to
Sephar ose 4B. The sequence honol ogy of nBo-LAI T and
human CD14 (HuCD14) i ndicated t hat Bo- LAIT m ght be the bovine
honol ogue of CD 14. This was further explored generating an

affinity colum Eﬁég i | abl e nonocl onal anti body ( Mgy, gpecific for
HuCD14. 30 Th&aﬁﬁ@e&%-@@-@@-&%% purified from
t he correspondi ngp@ptzsiuéﬁma super nat ant jon an af 1.8 ty colum

conprised of mA [ar_—anti -nouse Kappa ([Hybrido 1:5,
1981) }, Conj uga §BAFU°§éﬁ1$rQ%§a”9A'R' LPSnd t he n||r| fi e_d_nﬁs_&,en COﬂj ugat ed to

Sephar ose

4B. Bovine claritied col odtral wqs sequentially
salted out using YARMBACIM sul phate _as dnwﬁ‘gﬁ“ HUMan

col ostrg whey qu\ﬁ)g-nmﬁ_ugnat ed on a Sephacryl S100 oFR col um. The
fracti ons cont aFatag—peak—B—cett—growttr—promot g dLLIVI[ﬁTV\BI’e t hen

affinity 5 pu |LPS§9M9£!Nng ei ther the 842- SepHarose cdf¥h] for the bovine
material, or thq

, Sephar ose col um flor the hu mat eri al .
The SDS- PAGE an |L\9§ L2540mmk ¢ ity p'"ifi'sd—s-el-ee-t-pa-l—Be-Egel-T, and affinity
purified human qdms:trrcm 253@1@125ﬁg/ﬁhmm in Fi gur{t_a 3 and1t&eo |lassoci ated B

cell growth T Promoring activity 1S Snown 1n Tapl e 2. illustrated, a
predom nant band was i soI m. 10 bot nhe
p46-50 bovi ne materi al® g b%f?’@ gﬁa?tgﬁgs wathCF% pg‘ﬁ%‘ tgfn Et&gﬁ)’&%{.{&%mnf

( Fi gur e1Q, - inatreMMNaCl, and eluted using a gradvetm@gL Fto500mM potassium phosphetq hyf 5
HUVAN. 6303 phielbtion profile is shown in Figure 1C with the associated activity showniih UIAH'E 1C

gl‘ gATE _ Thjeq € ﬂ/ﬁgure 1C represents an SDQQAQ@ analysis of the fraction with

0. 3 1'5 peak éctfvity f-f-’"?_ s'|lyer Stfg\lfgl: and illustrates a smjgle major band with a relative

21.1 ‘molecular magseaf 4B-50kB- 7- 6 - 5.17

8.5 __ Nunbers represent cpm x 10[err] at 40 hours of
cul ture

15 Sequence Analysus of Bovine LAIT-protein .

The purified nBo-LAIT was subjected to sequence analysis. The N-terminus
was found to be blocked. The material was subjected to hydrolysis with either cyanogen
bromide, or trypsin. Five fragments were generated and these were purified using either

- reverse phase HPLC, or SDS-PAGE followed by electroblotting onto a PVDF membrane,_ prior
- 20 . to sequencing. : : . v
As illustrated in Figure 2, the five fragments all aligned, with significant
homology, to human CD14.

Affinity Punf' cation of LAIT Protein from Bovine and Human Colostrum
nBo-LAIT isolated using classical protein fractionation techniques was used to
25 prepare a rabbit {#842) polyclonal antibody. The IgG fraction of this antiserum was punﬁad on
Protein A-Sepharose, and subsequently conjugated to Sepharose 4B.

The sequence homology of nBo-LAIT and human CD14 (HuCD14) indicated
that Bo-LAIT might be the bovine homologue of CD14. This was further explored by
generating an affinity column using available monoclonal antibody (mAb) specific for HuCD14.

30 This antibody, 63D3 (PNAS 77:6764, 1980), was purified from the corresponding hybridoma
supernatant on an affinity column comprised of mAb 187.1 [ rat anti-mouse kappa {Hybridoma
1:5, 1981)]; conjugated to Sepharose 4B, and the purified mAb then conjugated to Sepharose



20 The bioactivity shown in Table 2 denonstrates that
aff_i nity pu&i Ld'ségsﬁo- LAIT, . at a concentration of 100 nggdi/CA97/00880
stimul at ed VREOGFOWt h of resti ng nmouse B cells. Wen added at 10
ng/mM, this material was no | onger mtogenic, but costinulation was

achi eved upon the addi tion of eithr a subm togeni c concentration of
LPS, or a mAb specific for nouse IgM g-'7- 6 (Eur. J. | munol.

14: 753, 1984). The affinity purified human material was not by itself 25
found to be mtogenic at concentrations tested, but at 10ng/m, B cell
growt h was 48 i nul at ed with the same costinuli as efficiently as with
the bovine material. pggvine clarified colostral whey was S8Guddkiglii/Cdaitdd dut uSing Bfnohiiiml | S

heat |'abile. illustrated in, Figu , g
purified B(f—“\?ﬁ?t?' %ﬁ‘}%%r[bg%ra ohti ﬁ‘rf+%bé°?h’sﬁ€'t‘%%°y%aél fu‘%ﬁ@i“‘% *‘;%%%%%'Z{% B cel
growt h pr oriiR colemmdihe Jiagtjons Sprpiping PeakcR callggrpwibipromating agtivity wegre thep affipify; o
activity (ipuffiéd @ingdither tha §d2-8ephajose Belumnh éor the bryineahateriabreathee’D3-Bo- LAI T,
#842, effi ﬁl]e‘iﬁérwe ‘m|‘gg<ﬁfltﬁehﬁm§.\ ffatdrialdr oW h pronoting activity of
nBo- LAI T, I'l'e not fegtd he activity of.LPS, ' ’

i nset . Mol ec °a§ﬁ§%§#_?f‘a'y5'rs °t;$%rf1'8§¥ gl ?ﬂ'@Q%EEE'LHH{ Snd G

A bovi ne gemwifiedhurnapl @lostg/CPA4|ig in Figprg 3 and the,agsaeiptpd Recell gomBned wit h
18 promdtirky debivify ia gieant in Tbbla 2reds iikdted, RiNAedamiinant hardi WasisvlRedlfewi t ch,
SCri PRS0l NSdeh idtra) brobdrfifls. the pas-BOBbvideRathdl (iidute $3ER Hfihd lahed.523khahh e
strongest signal, clone "B2" was chosen for further anal ysis and

cl oni ng of BeYsYiR(Figtre 3, lane 4). - Isolated and purified phage
DNA from clone B2 had an insert size of roughly 5 15 kb. Purified DNA

di t ed, | : - [
\rllvgfml gggﬁseseqqg{’ég’-'{gsﬂur;1gééﬁ'ﬁ2\ﬁ§§g%ﬁgrglne erﬂﬁpﬁﬁgég Elt g& i

(Stratagene). Restriclion mapBAUAJE utili zijng a vFi@ATEange df enzynes,

foll owed by hybyidirzation wth the . _human QD14 pro enabl ed t he

| ocali zation of| J9eAHEY ne Fra genf%® hin the lcl oned %% enav) ment
(Figure 5A). Furiypegmiiestrigti on nmappigeg was usgqd for tlees subcl onfi ng of
four shorter 1 fragrents(=tVy—Tto pBruesTIi prSK—, —and the subsequent
sequencig of rpadhiRpi5 kb encdfBassi ng tHe entird&'Bovine dpi4 gene
(Figure 5C). Frp to 4 (EcoRI - BanHl . 2kb); 11 @pt!-Pstl} 1.35kb);
11 (Pstl-Pstl, g%Etg)é BrreH R+ S}Z%G'r, 895k By—mere—trsed—to—const r uct
nested overl appi ng unidirectional deleti,Qns, Jnese fr nts provided

conti guous sequence of (“"m%ers "Tmeep clr?]’é1@Dit44q F)%uﬂss?ffﬁyﬁg%?e 5B depicts the

organi zati on of "the bovine CDl4 genom c 15 fragnent. ... Mol ecul ar
Cl oni ng2®df Bovi-ne  CDLAhe biRgetivity shown in Table 2 demonstratqupi;(aﬂnq;y pfified BosLAIT,
i sol at ed fr eta ben¢ementipebf piterghhl, blirodatedtheamywthanf restidg mouse B Geliga Véhek adtled
Packagi ng Exf §@hd/mi, Bhik HafR8iNGds niAsndéP AflodeRicD B SmiIAf Wi Rlevd iR andhage

addition of either a submitogenic concentration of LPS, or a mAb specific for mouse IgM, b-7-

6 (Eur. J. Immunol. 14:753, 1984). The affinity purified human material was not by itself

"25 ~ found to be mitogenic at concentrations tested, but at 10ng/ml, B cell growth was stimulated
_ with the same costimuli as efficiently as with the bovine material.

The bioactivity of nBo-LAIT is heat labile. As illustrated in Figure 4A,
treatment of affinity purified Bo-LAIT at 95°C for 10 minutes abolishes the associated B cell
growth promoting activity. Similar treatment of LPS had no effect on its activity (inset of

30 Figure 4A). Further, the polycional anti-Bo-LAIT, #842, efficiently blocked the B cell growth
prdmgti_ng activity of nBo-LAIT, while not affecting the activity of LPS. See Figure 4B and
" inset, '
Molecular Cloning of Genomic Bovine CD14
A bovine genomic EMBL3 SP8/T7 lambda library {Ciontech) was screened with



DNAs. A cDNA library was prepared using the Excell EcoRI/CIP vector with
the "Time {48808 CDNA Synthesis Kit" (Pharmacia). PCT/CA97/00880

The library was screened with the probe derived fromthe coding transl ated
regi on of the bovine genom c CD14 fragnent by PCR (details are provided

bel ow i n the section ‘descri bing the preparation of bacul ovirus
reconbi nant expression vector wth bo#fne CD 14 fragnent). The probe
was | abeled with [err]p by random hexanucl eoti de-prined second strand 25
synthesis (Aigolabelling Kit, Pharmacia Bi otech). Screening procedures

wer e per f ar e dtb fragident of humarcCth ¢DNA balnel ifrghn R Utevitge Scrippé stitutad SEjften %ESDS,
65C for 3 &gﬂcez%g%naWergfobfamdQng 'ﬂ?esstron%est sighdi Bl dHR S E¥4sednb bR R fithdo -

contained a 1. I.nsert, Wi s subcl oned into pBl uescri pt SK +,
and sequer?é‘é‘ds'ﬁgﬁ'%‘d°'ﬂ@ﬁ‘>7fl§8&m8§?¥s\€bcI ones contai ni ng progressive

over | appi ng unilsglatesiang eurified pbpge DN/ Fomqlone B2 had pa inser sirg of roughly

Phar nagi a)16 &0 Purified DNA was digested, ahth ia Sesoitivig 7c) KBECOREXNIAfregroene, contining & Of

1327bp. Arhdﬁ‘:-gﬁgbtgg élgkg\érigg o ﬁﬂlqagrbdﬁ was Stfbcfoﬂéd ﬂWIMc%l@p Qﬁrdft%q.b)r:'g frame

of 1116 nt, and A\"st Qp. codan at nucl eoti de 120 .. .Jhe n readi ng

rams s 1HesHEker BppRbs, o s Wi 2pas &) scodtpes IPNAELY tyhdcizauDtiine o'

unt r ans| athmhap&iiémrabe snabies the ibeplizhtian of theshqying|CD 19 gepawithinahegelondds | ocat ed

l%OS_bp 3'(:([))ffréghﬁnt (Figure 829/ Furktik testiicB&thappingovas used for the subcloning of Ui giareNt of
ovin . ?Qélﬁ ,

col i nglgr' frrag’r'ﬁg E ﬁgmg’%% . Wﬁﬁ?flﬁt@ %@%ﬁssr‘a é@tg'r'\'éla?rélug 'thkrb on (88bp)

whi ch is fGpmPassing the eptigedioxing CD14 pens; (Figyra Sk drpgmentd (fepRl- 3.2kl -

remai nder (@6ti-Pétk 1Q3SEbIN I (BebRsiNQBkb)sand IV (Pstl-Xhol, 0.95kb), were used to construct

1 e TS S S e B0 A YA

i u ) IS, | ved 1. Vi
Cova | Compt PRYTF G FkEet HERR I topiorer sisenaion of b thyBR BRTA SRS, e, Cp1a
cDNA vi% h ¥3g5%8t-0f hunman and nouse CD14 cDNAs reveal ed 74. 2% and

62. 6% nucl eotide identity in coding regions, respectively (Figure 6). 5
The pri manyoigduidd €idiing of BovilScP@VdoMa CD14 protein was deduced from cDNA
sequence, and consi s fy am.no acjds. The first thionine is, followed
by a stretch of * La}i(g ﬁg&?ﬁowﬁdﬁ’?aéeégﬁ" BRVInRRTP él ra'rblieag’ f’_('ﬂfé“s’? E‘zﬁ'ﬂ% al of
eukar yot i cCigPRpskf! PRekdging Extrach(Stiginganp) Was used to pagkage mepmbinantilamidaphasftes of
bovi ne CD1ENAs.t A cONAdibragnslaswermead@isihg thiecEseeall BcoRBCIP ctandith the "Tirb@ Savdr
I dent idgy, - ENDSFithesR!Rit (PHatdcR).7) - There are three potential N 1inked
gl ycosylation sites 10 .. (Asn- X-Thr/ Se all. of which are conserved.in
B ana mouse. Cona T BFL A St REh tnebrobedaried it Beoipd RRIRRR " | o),
r epeat i ng -5e8en PEthe PRyipecgenomicdrRidrraggrephvPOR idetailsare Preaviged below in thegegtiqn)
| munol . 1ddseiirig thd P@Paration of baculoviriPreeatibifdht ekpréisdavbetoawith Bovine eD12D14 i n
| nsect Cel fesgment). The probe was labled with ®Piy S4bin Hxd ere iR BRI Seddnl sRERAUCI N
r ecorﬁ?#'s,_;narjtacgt ef 4 @E’gg‘.ﬁﬁ #%;;E:ﬂ w’l5 ) Iryengt hr}?ra‘%mgnt' S of CD?L4 t;ans at ed
regi or® wePETHERE Plabelify KicRhamapia Piptechls pereenige fpgedures werg,parigaped ydee,
desi gned beendiformofdiainatringendy{0.dx$RE. 1 13605 6810 fed)3 howssh [AneiofitheGibingscDNA. The
PCR pri ner otftsified ERCdli/Bo€DA4-aRREMEINET 14D ins&€,GaHitH WadsubBiBhes iaRDBIREcrPel | a
Kozak sequ§g€eand sequenced using pBS/BoCD14 subclones containing progressive overlapping
unidirectional deletions (Nested Deletion Kit, Pharmacia). _
30 - This bovine CD14 cDNA clone consists of 1327bp. An ATG initiation codon is
_ followed by an open reading frame of 1116 nt, and a TAA stop codon at nucleotide 1202.
The open reading frame is flanked by 82bp of 5’ untranslated sequence and 122bp of 3'
untranslated sequence. A polyadenylation signal, 5'-ATTAAAA-3', is located 105bp 3'of the
. termination codon. ' ' ' :
] 35 - Alignment of bovine CD14 genomic and cDNA sequences reveals that they are
- colinear from the start of 5' cDNA until the first and only intron {88bp) which is found

immediately after the ATG initiation codon. The remainder of the coding sequence is



an ATG initiation codon; and the first 17-21 nucl eotides of transl ated
codi ng regi on. The PCR primer for the 3' end contai ned:
recogni ti onWWRAR%s for Nhel; and the last 21-24 20  nucl eB#%£7’8?8w
transl ated coding region up to and excl uding the TAA stop codon (Figure
8A) . The bovine CDl14 translated region was anplified
using the 7.1 kb EcoRI - Xhol genori®c CD14 fragnent (see above) as a
tenplate. PCR was carried out using Pwo DNA pol ynmer ase (Boehri nger).
Amplification was done by adding 5ng of tenplate DNA, 10 mM Tris-HC

pH 8.85, 2% E%énls gy 5%4 Qrwlkesrrthk«argrak&oﬁrpféwou&mé@@s& 5 hlimare @Y bl
each dNTP,

mer ase,
in a final %I“dﬁﬁ"ﬁ'?e"iﬁﬂ‘s 'é(fé;n b%v%”gbgg "E’g"sm of th?/\g?'gy\gzgf\‘ﬁeggﬂyf or 30
cycl es at 7efluancg of bavine AD1AFONAWIHY theser of humpm andimppge G ¢RlYAsapvealad
(Perkin El ma32% and 62.6% nucleotide identity in codi® rdgione treépeativepniFyuiecsle di gest ed

with Nh%' and i ndi V"H’léadnlw% #ngi mhe bovine %ﬁ%&ﬁ?\%&@ée LEB%F!IP% rin

pronoter in the bacul ovirus trans er ve son

OCl / Argen) .Seq¥angeRBE censists of 7R aming 9ids, Ef'ﬁe ?ns'b%'s foionyes by ajegptchiop) ogy
39: 161, 1998)hydeptobioandiirmeutsal Bisidges; typidabot- @&mtlmal pepgidesit Alanoedi ofg a
nonapept i dehe amino a@ﬁrs'bé(lﬁﬂcdcsrd? Bovind COIRNWiRh ReRDaHdhbuve D18 M veals 3. BXREd DY
EI'QEB— Zt ;) p c %ﬁ;{@%ﬂ{y esa_%veqfﬁ' Cg-!;ﬁc;ﬂ Th re ?rﬁe%&e%{ﬂ%IedTﬁ%o%ﬁon sites

i ndi vi d aI | WpsregtThe R e'b?fev&"%n P °?'ﬁe~aﬁ‘ Inchumap @ndh Beuse P 14:sMatsevRir baying

cal i f or ni caChndctoptains3® leugiretrich eepeatingsmatifs UXXLRLIVBHMMOR tonlsah himamaridypbusen

Modul e, | nved140QeRimdndt. 9455691 oRgbs ( Met hods i n Mol ecul ar Bi ol ogy
39:161, 1995). The reconbi nant bacul ovirus clones were sel ected and

purified according to established protocols (Methods in Ml ecul ar Biol ogy
39: 161, 19%F3pressignof Recombinant Bovine CD14 in Insect Cells

20 cel | s wer i prephasag RYIA Wagrnerte too plodacing reberabihanti0D1g padteids, full

mul ti plygCi tIXn&lfn fr§gnjr91tg-of CD14 translated reglons were gerérgtém ﬁ@"rﬁeclﬁ@ﬂﬂ ot Bcivas
performed to,

P ot oq o RmeRs Weredsansd bar o ReBane R R et pbspingcrork Bojite Rl £ A The
anal ysis  PCR prigterforehe B gnd eoptained: dwe ecegnitierf Jeguences far iibelp aiKazak segvengei he
ant i - HA non&acATE iktiation edmdyanazﬁ‘soﬁrst £7-21 béatdokidds/of tthnslathl @4ding regivaa|Ted PCRat
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Figure 9. genomic Cm@ﬁﬁhﬁg\eﬂibﬁ(‘a@ﬁhgﬁﬂ% Bo:nivv}e cﬁgiba outiudiigPRbd DA Cel | s
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Manmal i an E?(owr"éesrassle()‘ﬁoe " or har nacl %’ gfe ex ion

Y aconbi nant TG PH S8 25 M KCl A INLESP). o ssou “Jebgui 5 Bbahy O 258 n

sel ect i25n oéf eackuprirherr ansicb anits|of Pwp BINA nolyenanase i |a6d\ab\yolumbmw0rxg dhesmgies n

resi stance @alaampmmr 3Gycldd 2€ 7O €hnAedlik tonipetatita UiAg a DNA TheRhATcRA
cassette. Eg\mncﬁmgllr end, a 1.95kb Hindlll-Xbal fragnment from
pBCMGSneo (Eu myunol .. 18:98, ,1988) was 15 subcl gned into

(I nvitrogen). The rec6H‘B|'ffF§rff39€‘8?f§t“!°ﬂ"t:?'gesbﬁRl"F“ N, angdadiydyally F'étlf'maﬂd t he
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t he rec3mni Rickeidson, OCI/Amgen). This vector is derived from pETL (Methods in Molecular Biology
39:161, 1995), and contains a 3' 30bp Nhel-BamHl DNA fragment encoding a nonapeptide
derived from influenza hemagglutinin {HA), followed by the stop codon TAG (56’-TAC CAA TAC
GAT GTT CCA GAT TAC GCT TAG-3')(SEQ ID NO: 13). The recombinant transfer vectors '
were individually cotransfected with the wild-type baculovirus Autographa californica nuclear

35 polvhedrosis virus (AcMNPV, Linear Transfection Module, Invitrogen) into Sf9 cells {Methods
in Molecular Biology 39:161, 1995). The recombinant baculovirus clones were selected and
purified a'ccdrd_ing to established protocols (Methods in Molecular Biology 39:161, 1995). 5f9



sequence for Sal | was included at both the 5 and 3' ends. Prinmer sequences
wer e ntary to the polylinker region of pCRII v ki ng
t he Hi ndl | I&Q rl#%éﬁ A) and " Xbal (Primer B) cloning si tgé&ﬂ%&ﬁ&
Primer A: 5 -GCA GIC GAC ACT ATA GAA TAC TCA AGC 3' ’

(SEQ I D NG 14) " Priner B: 5 -TTC GIC GAC ATT GGG CCC TCT
AGA-3' (SEQ I D NO 15) 20 The final product was digested
with Sal |, gel purified, and subcloned into’'the Sal | cloning site
of pBPV in the sanme transcription orientation as that of the contained 25

expr essi oNcglig wWekd infoctdd vkt eCbnibiripebatiuio0iffs a2k nulgbliB@Eef 8-pot1expr essi on
vect or, pBPVneo-1 3,

. r S | Kit l.agen)..
A DNA fragnent encodfntbm% %oeuw?ragﬁ'gﬁgg'é%ﬁeﬁg&ggnéo@%%‘%% )riliée ‘Qﬁ'f‘ uﬂjq‘lv'\'/ag gf)qc)gpar ed
by PCR anplaapireddes the infectech3f salisto; sacretedeqpmpinaphiCl 14 prgteinsimumunoblghanatysie
pri mer usedf tha celhmedia taken atwifferbntcinte mints esigg the anti-HAl mahediona antifvdy 12CAS
recognig i ofcel SIHRIC P984) Hbveaisl that YhedkpPlifior of38combirRPED14 bRfbirRGEALREE the
(present in t'heFﬂET‘#- I—@evegt Qﬁ'%ﬁf’ a Koza sequenge; an ATG initiation
codon; and™PRE PG a4 Bogirs) STHIR periad WAy EosaY I sHRSeppAR SIAR IR EAR R, The
core PCR pPiofygtiop §f recombinant Reoteins fop bjogss#it (spalowIh Weptarmcliel anglysisqligffce whi ch
was ext enddeélived ssch@binartdobine €D tjti BB Rated in Figure®t h t he i nclusion of an Xho |
recogni tion sequence. Prinmers are shown in Figure 8B.

PCR was capried out_usi l rase (Boehringer Mannheim. 35
Al 1 11 o PoRGSiRR PG mbn Eouine SRR MBPRBRR Gl ot 0. 10 nM T 1 . HO pH
8.85, ¥& niv We used a modified version of the pBPV Episomal Mammalian Expression 21 -

KfCI : 5hmvl ( Mktor Pharfratial fofktatls bxprebaivh MyRchmbindnt bavi O O reiehallAAEBLs. 2?0 nM.
of each pr - . ,pg!A M. J . vol ume
of 100 | gr % | .ie' dl"%gpssegecﬂjmeosf ‘{A“g%’;"z"ﬁ"f' i e%l or R%BX'QEWF&&'?/@? gsnfeg'?%fb[ err]C
anneal i ng THISROFEMeWIEh M3s é{‘smngl)’ﬁ'&ﬁ"ﬂ’émﬂ/ﬂ tbp expsession Faggetigy Jfowards this

The anpl i f eedi af 1. 9%kbrdtindili-Keat éraginerd SoecPBEMGSnid (Eut. Jamaimgrel. 18:88, fiP88).washese 5
fragmenss w&ichonbdimo SCHICHRARGer) NTRe RESAYEIRMT dshsEONNBERIERID) Rbs blitiedDatfhe

met al ] othi @fdd ¥rdgment was BhEIHRA B PCRT POR pliflork Ware RGO LI thdd Phe BB 5nticn 12
pretreated Wt e appropriate restrlcflon. eénzyne, an

dephosphor FPReREP 19553 4 was Included atboth the 5,3ndst) madss Suimergeayamies e pl asni ds

wer e _cpmplpmentary (s thegpolylitXentagiod of/BRRII wector(f@akiag the)Hindiil {Primer A) and
The r econbixearPrirérasy Blofing BiggVneo 1 3-BoCD 14) ~was transfected into the
nouse 10 naamary tunor cell line, Cl27 (PNAS 78:.2727, 1981), using 20

[err]g_of DNA/10[err] cells. DNA transfer was achi eved by

el ect r 8Por at'i ‘on PHINeOR0 STEFR PEF SARAQE AR CAATMe TEAIAGS3'( Bi 0- Rad
Laboratories). Stable tisem® Nomapts were sel ected in the presence of 1.5
mg/mM 41 8 (Li

expressing hi _g__hfP 'eVer's sé'ﬁ(rgmgﬁglréa}%eﬁaﬁﬁ(;Pr?gnTciTr‘%l%@fg'egEgga@%ﬁggs are
negative for CD 14) were enriched by inmunofl uorescence staining foll owed
by The final product was digested with Sal |, gel purified, and subcloned into the
’ Sal | cloning site of pBPV in the same transcription orientation as that of the contained
25 expression cassette. Plasmid preparations of the modified expressiori vector, pBPVneo-13,
were generated (Plasmid Maxi Kit, Quiagen).
A DNA fragment encoding the translated region of bovine CD14 was prepared
by PCB amplification of the gene in the pETL-HA vector. The 5’ end PCR primer used in the
- amplification reaction included: an Xho | recognition sequence; followed by an Nhe |
30 T’ec_b’gﬁiﬁbh sequence (present in the pETL-HA vector); a Kozak sequence; an ATG initiation
,._°°‘,’°_"_;' and the first 11 to 13 nucleotides of the translated region. The core PCR primer for
‘the 3" :e[\d contained the HA coding sequence which was extended, as for the 5' sequences,
with the inclusion of an Xho | recognition sequence. Primers are shown in Figure 88B.
| PCR was carried out using Pwo DNA polymerase (Boehringer Mannheim).
35  Amplifications were done by adding 5ng of DNA template, 10 mM Tris-HCI pH 8.85, 26 mM



fl uorescence activated cell sorting using a Becton Di ckinson FACStar Pl us.
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" induce the differentiation of high buoyant density, resting, murine B cells to immunoglobulin
secretion. As illustrated in Figure 11, the amount of cumulative igM induced by 500 ng/ml of
nBo-LAIT is comparable to that induced by 10 u#g/ml of LPS. The amount of IgM secretion

.~ within a 24 hour culture period was assessed. 500 ng/ml of nBo-LAIT induced 956+ 10

'35 . ng/mi; 754 +8.7 ng/mi; and 25 x 1.4 ng/m! of IgM within the 24 hour culture periods of 48-72

~ hours; 72-96 hours; and 96-120 hours, respectively. Corresponding values derived from
cultures stimulated with 10 yg/ml of LPS were: 144271 ng/ml; 874 + 32 ng/ml; and
1833 ng/ml, respectively. Thus, nBo-LAIT has the capacity to induce high buoyant density,



murine B cells. As illustrated in Figure 12, rBoCDl14 derived fromi nsect
cells, and affinity 15 purified on 12CA5- Sepharose, | nducei, Ashoosdo
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-+the distinct apparent molecular weights of rBo-LAITs and colostrum derived nBo-LAIT is due to
35 - distinct co- and/or post-translational modification of the recombinant materials supported by
their respective expression systems, or distinct core protein sizes, or both.



LAI T-protein Induced B Cell G owh and Fetal Bovine Serum

It has :bee rated recently that nonocytes respond to Sosedt
(sCD14) i so%&gmﬁom the urine of nephrot ic patients with tﬁée&tp}?%?uct I on
of pro-inflammatory 20 cytokines (Eur. J. Immunol. 24:17790, 1994), in the
absence of serumderived - | i popol ys cchar| de binding protein (LBP). In
contrast, the capacity of |ow concentratl ons of LPS to stinmulate the
production of these sane cytokines by CD 14 expressing nonocytes is

serum dependent (J. Exp. Med. 176:719, 1992). This serum dependence is
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30 - - 14, the B cell responses to both these stimuli were unaffected by the p}esence of up to 9%
FBS present in the culture medium.

LAIT-protein Induced B Cell Growth and mCD14
Ll .The diffential sensitivity of B cells and monocytes to LPS mediated activation
" could be related to the expression of membrane CD14 (mCD14) by the latter. It has been
35 | directly demonstrated that the sensitivity of LPS mediated activation can be dramatically
enhanced by the presence of mCD14 on responding cells. Specifically, it has been
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responses ofand Ppoeeds cells were observed over the concentration range
of rBo-LAIT tested. Asillustrated in Figure 15, RNA derived from both the unfractionated

30 - - splenocytes, and the T-depleted high buoyant density splenocytes contained CD14 specific
_ mMRNA, while the FACS purified B cells did not. The CD14 signal in the T;-depleted. high
buoyant density splenocytes, heretofore referred to as resting B cells, is likely due to
. contaminating monocytes, as these populations are 85-90% mig*, but >98% MHC Class I +
. as assessed by immunofluoresence staining and FACS analysis. It is therefore possible that
35 . Bo-LAIT mediated growth of B cells in this population is indirect, and is mediated through the
activation of contained monocytes.
) The response of T-depleted, Percoll fractionated splenocytes, and FACS purified
mig T cells derived from this population to nBo-LAIT, and LPS induced growth was compared.



These results indicate that CD40 per se need not be involved in

LAl T-protel n_ 15 | gnal ling, but the possibility that secon 256
generati ng 93?’@?@ utilized by CD40 and the putative m(ei’r@gne 880

receptor for LAIT-protein are shared, cannot be excludéd.

Conparative Anal ysis of native Human, Bovine and Miurine CD 14

Havi ng observed the activities of nBo-BAI T and rBoCD14 on nurine B cells,
t he activities of nouse CD14 (M) and human CD14 (Hu) isol ated from
fluids other than colostrum20 were exanined. It has been denonstrated
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conpar abl e, reac
thls spin was desalted on G-10 columns (Bio Rad) equilibriated in TN buffer pH8.0. This

material was then passed over Sepharose 4B to which the human CD14 specific mAb, 3C10

30  (J. Exp. Med. 15:126,1983}, had been conjugated. Bound material was eluted in 100mM
- acetate, 150mM NaCl, pH2.8, and immediately neutralized by adding a tenth volume of 1M
Tris, pH 8.0. The eluate was concentrated in a speed-vac, and protein concentration
determined colorimetrically.
Murine CD14 was isolated from the supernatant of the mouse hybridoma OKT3

35  (PNAS USA 77:4914,1980). During a screening analysis of cell populations for the expression

of CD14 specific mMRNA, it was observed that every hybridoma assayed contained message. It



Apparent discrepancies in the nolecul ar weights of CD14 of the three

speci es 15 with the differences in the nunber of am no aci

their respewpls’(?@ BBNas coul d be due to co- and/or post%ﬁ%ﬁsgnal
nodi fication. In this context, it is apparent that nouse, human, and
bovi ne CDl14s contain five, 'four and three potential N-glycosylation si-tes
respectively. The capackéy of these three CD14 preparations
to stinulate murine B cell growh 20 was assessed. As illustrated in
Figure 19, CDl14 isolated fromthe three species had conpar abl e
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These results indicate that it m ght be possible that LA T protein consuned
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devel oped Prte PhRsledut harks '{r Sprs oxpithety £ 3505 o depls whre i ore 749,
1989: Intl. Slnce one possible role of LA -protem is involvement in potentiating the development of the
30 neonata_l immune system, its capacity to stimufate the growth of B cells derived from the
neonate, specifically, those isolated from cord blood was assessed.
Cord blood was diluted 1:1 in phosphate buffered saline (PBS), and overlayed
onto Percoll (Pharmacia), p=1.077. The gradient was centrifuged as described in connection
with Figure 1A. The p='1 .077/1.000 interface was harvested and washed twice in PBS
. 35  supplemented with 5% fetal bovine serum (FBS). The resulting lsukocyte preparation was
then stained with fluorescein conjugated mAb specific for the B cell membrane marker CD72.
CD72 positive cord leukocytes were then positively selected by FACS, resulting in purities of



| munol . 2:859, 1990; Intl. Immunol. 2:869, 1990). CD14 in Human
Col ostrum Serum 15 To determ ne the co ' of
CD14 preseﬁ%%o ostrum and nornal serum col ostral sgggfﬁe!{sﬁ{@%
two donors, and serum sanples fromfive healthy donors, were assayed
for the presence of CD14 using a specific ELISA (IBL-Hanburg). As shown in
Tabl e 3, serum fromthis cohort of’healt hy i ndi vi dual s contai ned CD
14 concentrations ranging from 1.7-3.2 [err]g/ M, and was gender

i ndependent. These val ues correspond well with those reported 20 by

G unwal d et >eH8%.( Thest positively. selobtel BtellSveizXherl &Biyed in serum free defined medium, as

TABLE /3 ml * for murine B cells. The only difference in M'%\thh assays for ngﬁNDER! human B cells,
[2e r8r 19 was that the latter were pulsed with thKfnjfline at 'X'o hours, for 1'Fl hours, rather than at 40 2 7

2;5 hours, for 6 six hours. M J- M 1.7
E. K 5 M As illustrated in Figure 20AD nBo-LAIT acts with mAbs specific for Igk and igh i\ D.
M . . * 3. .
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roughly  3- 51h@lsbi.d: 88 1 sbBanu. iMAun@bS868 etbgb) normal serum throughout the
screeni ng period
CD14 in Human Colostrum and Normal Serum
15 - . ... .To determine the concentration of CD14 present in colostrum and normal serum,
colostral samples from two donors, and serum samples from five healthy donors, were
assayed for the presence of CD14 using a specific ELISA (IBL-Hamburg). As shown in Table 3,
» serum from this cohort of healthy individuals contained CD 14 concentrations ranging from
1.7-3.2 ug/mi, and was gender independent. These values correspond well with those reported
20 by Grunwald et al. (J. Immunol. Method 155:225,1992).

TABLE 3
DONOR GENDER pgiml*
- AM. F 2.8
N.J. F 2.7
25 _ : M.J. M 1.7
E.K. M 2.9
-A.D. M 3.2

"z % 2.6-3.4 ug/ml according to ELISA kit manufacturer (IBL,
Hamburg) '
30

As illustrated in Figure 21, the CD14 content in colostrum taken at 22 hours
post-partum (A.D.}, and early breast milk taken at four days post-partum (S.B.), contained



5 assayed (Figure 21). No information regarding the
concentration of serum CD14 in |actating wonen is yet |
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observed in colostrumand breast mlk are restricted to these fluids, or
reflect a generalized ‘ increase in CD14 concentration in all body
fluids of lactating wonen. 10 28 It may be that the transient
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assays described used those B cells banding at the p=1.085/1.079 interface. These
35 negatively selected; density fractionated resting B cells were cultured as described below,
pulsed, and harvested as for cord blood B cells.
As illustrated in Figure 20B, and in contrast to results obtained with B cells
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35 pups to mount specific immune responses.
o Further, the role that serum CD14 (sCD14) plays in the maintenance of
circulating levels of "natural” IgM can be assessed. Levels of circulating IgG and IgM are under
distinct control. Serum IgG is virtually absent in mice reared in an antigen free environment,
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retention of netabolic activity.

CLAI V5 reconbi nant pol ypepti de capabl e of activag) ' i an
B cells havi“?%gwgﬁ’am no aci d sequence identifi edi’ggﬂjggmb

NO 4, conservatively substituted variants of said ' pol ypepti de
whi ch activate B cells, pofypeptide fragnents of said pol ypeptide which 5
activate mammalian B cells, and conserval?d vely substituted variants of said
pol ypepti de fragnents. 2. The pol ypeptide of claim1
havi ng the am no acid sequence identified as SEQ I D NO 4, and
fragnment s of chagjed bpsit ypimptatids lydiiecdnd acginive t abstiations ansing thecarbinatic amino 3.

The pol ypept %&fs, %uuﬁahibnanalaaﬂma,%dm, HPtélthaR ShdltyF SRR aéoeﬂsenyfuegﬂsaae.SEQ
| D NO 4. 1 4. f glu.clt.m C e}1c.| d r}r,ol ecul e GPpprl sing a Ph’e?‘e%' e o.h
sequence encO¥SASCHSR' S4PSIBIHIPLATY 'pigrehanges are we ncp &iVasp glilled ig phesart. Other
5. A nuc| sibstitytions mighterellibe passilde-dOfeourse, itiveduld alsabd expedted that threAreater the
6. A rgicl gdr€entdge @f Rrth616gY oF a&&ﬂﬂ'\’tgidtglntvﬂthfﬂ edtiivalby dgf&hl@ihg b&tal'?n,gm@rﬁt\?r ﬂ?ﬁlA
sequence. . & acid nol ecul e according to claim5 ichis
a cDNA nol ecl eent%%cr’rfp??fsgtllﬁg%%ﬁ;e'&15 nucl eoti de sequence identified as
SEQ I D NO 1, and sequences which vary therefrom due to the
degeneracy of the genetic code. 8. A net hod for preparing bovine
CD14 from bovi ne col-ostral whey conprising isolating t he

pol ypeptide fromthe whey. . 9. The met hod of clai.m 8 wherein the
met hod includes isolating a polypeptide having the 20 am no acid
sequence identified as SEQ ID'NO 4 or a co- and/or post-translationally
modi fied formof said protein - 10. The nethod of claim8, wherein

i sol ati ng the polypeptide .i-ncludes.salting out of
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proteins fromclarified bovine col ostral whey. 11. The met hod of
claim 10 wherein further isolation of the polypeptide includ '
exchange chYQAS2I58 aphy. 12. The nethod of claim 1l wherein
further isolation of the polypeptlde i ncl udes S|eV|ng ) colunn
chr omat ogr aphy.

- 13. The method of claim 12 wheé¥3in fur “\m‘ m‘gﬂa‘“ t he
pol ypepti de includes hydroxy apat i t\g ogr aphy.

14. A nmethod of directly activating B cells usrng a 'sol ubl e pol ypepti de

having the ‘%ﬂhl\ig% BLamEDIs: aci d sequence identified as SEQ ID NO'4, SEQ ID
NG 5, SEQ | a pol ypept I de fragnment of the pol ypept | de

whi ch activates BceIIs tyetlde vari ant of the

pol ypept i det. V\hlﬁcbplmmldﬁeaaéeb‘@ c@F‘Y@'“ﬁr’"W%}'ﬂ%Bt"lel!Feh‘?"l"!QgtH%ﬁ?'%ﬂcﬂfe&‘éﬁ"i"(’/at es
B cells; a sgqiD NO:4, or frépasnesnsaidi polipyptizie vetichi ratairg biclogicah actbitytofeaid

5\3: Zﬁegzi ?S Waﬁ@ ||[+ Vﬂfaﬁtsof%aﬁ%'oiyﬁeﬂfde which retains bioldificaV ﬁﬁﬂtﬂy desdid agnment

te.co S
pol ypept] dep°'Yﬂ°PWea§ @W”&F'V%%?Wgéﬁggﬁé?aé‘égp {Dﬁ p@ﬁgg'(’)t'dee o ‘i°"’u§ctt°|s ottes B
cells. fraghfiant or Viienttberaefchaving biolegiealiastivity ‘Pfgfals'rp%f?al"&jue of the
pol ypeptide SEQ I D NO 4, SEQID NG 5, or SEQ I D NO 6 which

et 2 el A Boiydthad fily SRED KR4 bf b RBEvo Sl lant horeot.

or addltlon%s) Ho- Acids of sa ypepti es provi ding the three

di mensi onal 15 confornatlon of sai d pol ypeptide is preserved.

16. The net hoal peifpeptias off cldimtoe? én nwhible thelolyperpidedece @nter Best-trapdationalo; 4,
SEQ I D odified. 15, or SEQID NGO 6; a fragnent of SEQ ID NO 4, SEQ ID
NG 5, or SE@FE) whi ch activates B cells; or a
conservatively subst Ituted variant of a said polypeptide or

f ragmentOwhich Aecudleiereid nRlasylp cemprisingep nupleotids sl’r‘iée'PFétﬁ'TB‘E‘P"Eﬂ‘f°6F8P'l¥PT&'d° 15 or
16 in whi chhbify #0AnvipE péill Sequencefacegrdivg to tlliesdadndiz co- “and/ or
post-translationally nodified. 18. The nethod of claim 14 wherein

Lgﬁopgggggpfﬁﬁl ? ﬁ OI‘ fl?: %g' &%o&achlg %E%g&:&% l?i}cleogéles ;qugnce encoding for a pogsép(iﬁgt

having an amino acid sequence SEQ ID NO:4.
6. A nucleic acid molecule according to claims 4 and 5§ which is a cDNA.
158" 7. A.nucleic acid molecule according to claims 4 and 5 which is a genomic DNA sequence.

8. A nucleic acid molecule according to claim 5 which is a cDNA molecule comprising the
nucleotide sequence SEQ ID NO:1. S

9. . A method for preparing a polypeptide having sequence SEQ ID NO:4 or a co- and/or
post-translationally modified form of said protein from bovine colostral whey comprising
20  isolating the polypeptide from the whey. ’ i

10. ' A method of claim 9, wherein isolating the polypeptide includes salting out of proteins
from clarified bovine colostral whey.

11.: A method of claim 10 wherein further isolation of the polypeptide includes anion
exchange chromatography.

25 12.- A method of claim 11 wherein further isolation of the polypeptide includes sieving
column chromatography.
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19. A method of activating B cells in a mammal in need of such activation

by adm n| st a pol ypeptide according to cl ai ' 6,
17 or &r J}%Z% The met hod of claim19 in which the nafn;bgfh?é’gbass‘i
human subj ect. The et hod of claim 20 wherein the human is an
I nfant . 2 mﬂ““a “HH‘ f cl a| m 19 wherein the mammal in need of
such activation m‘ Gative or CD40 deficient B cells.
30 23. The net hod® of* cl™i th 22 vvherel n the manmal is a human subj ect.

- 35- 24. The net hod of claim 23 wherein the human is an infant.

25. The meg.hoal nefthadd cfichaind 92 wiheredi forthdydsofasinmrat thie polypépitide inglpdes fidroxy |

i mrunedef i ciy r an allergy. 26. The met hod of
clai m 23 whe eﬁ%mt)I rgnﬁgrmtogﬁggi CD40L negative or CD4OL deficient 5

T cel ls. 27. The met hod of claim 26 wherein the mammal is a hunan

subject.  14. Agnethodmfeactivating B cells usingjarpolypentide haying teaminmagid sequenceiSEQant -
29. A get pHod, SEQIDNG:F, driSEQAD NO:6)loofthdmean df skiid palymptidetvhion raading cel | s

to high rat U r
pol ypgpt | de%h \?Jcal actwty of éawgéfm b dVantto? bhid Qalggé;{uﬁe Wﬁicﬂ getaln§ Qioléglcgl

NO 4, SEQ | Befiy=pt sgif "SEE?H“&’ Iﬁ(‘i°83°'¥)a?"’%{y B‘éﬁsyﬁ‘é%#j‘faé'ém o1'tha b "°'Vp°pt'd°' Pt agrent
t her eof whi chnjugatescefthe fragmdnt anvhriditf therpefiiaiving biglegish! agtivity ¢fsaidpojypentisiept i de
vari ant of the pol ypeptide which induces growh and di fferentiation of B

g?:‘ :c Zr glr‘lPl at ] OnA r?etgod W%IMIRthWPQ?eut Eﬁ%rgr&&tofw S’lei m %hﬁo 5,

variant of toREEQHIP MOaS derpyad Wﬂ‘éﬂbﬁﬂﬂﬂ\%"e&'@?m of %’HH“‘.‘L%“ amino acids of said
di ff erenti atpolypemtide8poeiding tir thiee |dinpesional eorforgtiom bf sdid pdlypentidesdsprgsesvedn and
differentiation of B cells; or a conjugate of the polypeptide or

p0| ypept I de f r agnrag{h?cf ?f claim 15 herein t a{y I%nlde shaeéo?\ggrvmieﬁgugﬁmtgg%rf‘ant of

I nduces gr owth erentr a
SEQ ID NO:4, SEQ ID NO:5, or SEQ ID N06

15 17. A method of claim 14, 15 or 16 in which the polypeptide is co- and/or post-
translationally modified.

18. A method of activating B cells in a mammal in need of such activation by administering
a polypeptide according to claim 14, 15,16, or 17.

19. A method of claim 18 in which the mammal is a human subject.

20 20. A method of claim 19 wherein the human is an infant.

21. . A method of claim18 wherein the mammal in need of such activation has CD40 negative
or CD40 deficient B cells.

22. A method of claim 21 wherein the mammal is a human subject.
23. - A method of claim 22 wherein the human is an infant.

‘25 24, A method of claim 18 wherein the mammal is suffering a T cell immunedeficiency, oran
allergy. '

25. .. A method of claim 24 wherein the mammal has CD40L negative or CD40L deficient T
cells.
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30 The rret hod of claim 29 usi ng anal ogues of the pol ypeptide SEQ I D

NG 4, SEQ | NO 5, or SEQIDNOGWmchlnduce gr
differenti atWQr?s’G?SsB cells to high rate 20 i mrunog| obulferél\ﬁ@égﬂgqsﬂg
cells, derived fromsubstitution(s), deletion(s), or addition(s)”

of am' no acids of said polypeptides providing the thre
conformation of sai d pol ypepPides is pres ﬂ“ M‘ N“l
L

The net hod of claim 29 wherein the pol ypeptide conpris 1 1, SEQ
| D NO 5, or SEQID NO 6; a fragment of SEQID NGO 4, SEQID
NO 5, or SEQ4.D ANQefhoddf claim 25 wherelthé fhaivinétil Gashghan¥ubjend di fferentiation
of B cells; or a conservatively substituted variant of a said
pol ypepti de or fragment which induces growh and differentiation of B
cell's. 27.32A methipHof glaih 36 wheredy the Rupen is3n igfan1 i n which the

pol ypeptide is co- and/or post- transl ati onal |y nodified.
A Aﬁte%}dh)‘?ﬂ:dganéjbﬂb%ﬁ b a.ﬂauﬁﬁaiﬂnm %Jnf Wthd ﬁﬁrﬁanobfabulmn
o] cells in ac

adni ni st eri ngecaetwarcg%éﬁmgcfepi\'@&%‘fd& hayine &he T"A'P?na? se%""‘?ﬁ&)&n@; 4 SEQID 34

The met hodl oNOeH, ar FEQ D NBeh.er fragmgat mmolwpsptwemﬁhreﬁm higlegical activity g6 said
The met hod ofolgheptide; 3f a Wakdnt bﬂsdi&lﬁ:l\hidm whichfetaind Bidlogical abtivitytof saidA net hod

of preparing Fagpeﬁ P; aeélnge(?\%?m{/ Qaus lt (P\tla‘?fa &rthg P°'¥'ﬂ%%é) or con ugates_ of the

post-transla m o g avi ng an
am no acid sé’ﬂ%ﬂ&«?’ erianh Bgregl having, ‘19"’ a‘b‘f‘"‘!° said potybopide. conprising the

steps of: (i) cul turing a prokaryotic or eukaryotic host
contal ni ng aZQ'etﬂranthﬂ%laﬂthh QHerein analogues of the polypeptide SEQ fb ROl4 SEQED NO:5,

encodi ng,¢8 ai %r @ daNB 6;2{}9 d&ﬂ%ﬁWeﬁ gg?tﬁfﬁg;ngsééleﬂgpg adr%&&m&ts%lf Grmito %Ris of said

co- and/ or pos ransl
culturing - polypeptides providing the t reﬁﬁmqnplepﬁg conformation of sald polypemlggs lggﬁpgggq ng
said protein or co- and/or post-translati onal | y nodified formof said

protein; andao A method of claim 28 WHeleirl 6 PYRbbégide id'E ciRbAlatiVeRl ibstithied VafidiR of
cul ture. §593§y0¥es§55'8"535 or%%b%B%bde of claim 14, 15,16, 17 or 18

fort he manuf

31. . A method of claim 28, 29, or 30 in which the polypeptide is co- and/or post-
15  translationally modified.

32. A method of inducing growth and differentiation of B cells in a mammat in need of such
activation by administering a polypeptide according to ciaim 28, 29, 30, or 31.

33.. The method of claim 32 wherein the mammal is a human subject.
34. A method of claim 31 wherein the human is an infant.

20 35.. A method of preparing a pure protein or co- and/or post-translationally modified form of
the protein having amino acid sequence SEQ ID NO:4 including conservatively substituted
variants tehreof, comprising of:

(i)~ culturing a prokaryotic or eukaryotic host capable of expressing said
. _ protein or co- and/or post-translationally modified form of said protein under _
25 culturing conditions; : s
{ii)} expressing said protein or co- and/or post-transiationally modified form
. of said protein; and
(iii} recovering the said protein from the culture.
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medi cament for activating m{\ H m& I n need of such activation.
38. A nethod of rranuf acturl a which conpri ses | ng
a pol ypeptl\ﬁ'@sﬁf22 cikal A5 14, 15, 16, 17 or 8‘l ?K@ﬁﬂﬁ&d

f ormul a. I nfant f or nmul a manuf act ured according to clai m 36. 20
40. A net hod of manuf acturi'ng a vacci ne containing an antigen other than
CD14 whi ch conpri ses incorporffting a pol ypeptide of claim 14,
15, 16, 17 or 18 into the vaccine formul a. 41. The net hod

of claim 40, conprising the step of conjugating said antigen and said
pol ypept i de ggNt §hd i@ of aGaiypeptide bitihim 14, 18516,42 17 Torahersiahafdcofe aflaai m 40,

further corrprldts n\gm?a&i\, CL{ ﬁ-iaﬂgar%p:gl .ﬂﬂ&écgmueﬂdmmeon

pol ypeptide 'Iin REVACCT ne A nmet hod of vaccinati ng a

patient conprising adm nistering an antigen other than CD14 and

a pol ypept i d3. ofA roéthedwfimanufasiuring jnfant fasmutagvhich gampriges inegfporating a polypeptide
-37

- Ak clakh 44,98, N8JlorOf7 ifdodhéTouiaher ei n the antigen and the
pol ypeptide are admnistered in a si ngl e step. 45. The

met hod of claim44 wherein the antigen and, t he ol ypepti de are dm nj s}er ed
in 5 SBsophmeinedsf mpautactuing a,¥peciss PiohBTPIITS MSPEBERAP R VBT
vacci nati on gampd, 3516, ar p7 dtethe vagairedormmtaint  of an anti gen ot her
t han CD14 and a predeterm ned am)unt of a polypeptide of claim14, 15,

16, 17 or d | .' y
rai sed agai ﬁ"sgt’ AN 813#'"3 f°'a"“55) "5%'9%95&’%; Laﬁ#ﬁ"@c@%%@ﬂ g#’p@&éQ
ID NO5 to r‘é’ﬂ@dé 65 fhm E)?t“t‘tW@"a‘é"t“?e\fPW'%f hunan B cells 10 that are
ot herwi se hyperactivated as a result of high serumlevels of CD14.
40... The method of claim 38, further comprising the step of mixing antigen and polypeptide
10 . of claim 14, 15, 16, or 17 into the vaccine formula.

41. A method of vaccinating a patient comprising administering an antigen and a
polypeptide of claim 14, 15, 16, or 17 to the patient.

42. . The method of claim 41 wherein the antigen and polypeptide of claim 14, 15, 16, or 17
is administered in a single step. :

15 ::._=522~'43 .The method of claim 41 wherein the antigen and polypeptlde of claim 14, 15, 16, 0r 17
is administered in separate steps. :

44. . A kit for the preparation of a vaccination comprising a predetermined amount of an
antigen and a predetermined amount of a polypeptide of claim 14, 15, 16, or 17.

45. ' A method of administering to a mammal in need of an antibody raised against a

20 .. polypeptide with an amino acid sequence of SEQ 1D NO:5 or fragment of said polypeptide
which retains biological activity of said polypeptide; or a variant of said polypeptide which
retains biological activity of said polypeptide; a conservatively substituted variant of the
polypeptide capable of binding said polypeptide, fragment or variant thereof and thereby
reducing or inhibiting the activity of human B cells that are otherwise hyperactivated as a

25 :* result of high serum levels of a polypeptide with an amino acid sequence of SEQ ID NO:5 or
functional derivatives thereof.

46. A method of claim 45 wherein the mammal is a human subject.
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48. The nethod of claim47 V\,he’rTZ"i,wHe mammal is a human subj ect. 49.
ik

The use. of an anti body of cl ai , acture of a nedi canent
human B cel | sPCT’CAW’“oEW A

reduci ng or WO98/22580 j nhij bi ti
met hod of enriching for marmalian B ce | s sécréti ng nonocl onal anti body of

a desired 15 antigen specificity conprising activating said B cells
according to claim 14, 15, 16, 17 or 37 18 at sub-optimal levels in
concert with a said antigen agai nst which anti bodies are to be

rai sed. 51. The nethod of claim50 in which the mammalian B cells are

of human orisgi Na method ofenricHifg fonFlattnthiad B ChiR! sEbraling Mokbtidnd MiBodPsFMRLileN B

cells are of nurine Qr
antigen spec|f|c|tvgcomnslng of activating said B cells accordmg to claim 14, 15, 16, or 17 at

sub-optimal levels in concert with an antigen to which antibodies are to be raised against. -
48. A method according to claim 47 in which the mammalian B cells are of human origin.

5 49. A method according to claim 47 in which the mammalian B cells are of murine origin.
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