Title: MIk derived antigen specific antibodies for inducing an adaptive

i mune response, nethods of preparation and uses thereof FIELD OF THE

| NVENTI ONvOIze11/asvasat i on rel ates to the field of anti bodiPes/NL2on1waems cul ar
the invention relates to m | k-derived antigen specific antibodies for
generating an adaptive i mune response, nethods of preparation, and uses
thereof. 5 BACKGROUND OF THE | NVENTI ON The i nmune system in hi gher

organi snms, such as manmmals, is specialized to protect the organismfromthe
consequences of exposure to foreign nmaterials or external biological

i nfluences. The i mMmune system may thus, for exanple, 10 protect the body
agai nst bacterial or viral infection, or the effect of cancer cells or

ot her foreign pathogeni c substances. The i mmune system provi des both an
innate imunity and an imunity that can adapt to infections or other
chal l enges to the system Innate immunity allows the organismto quickly
respond to exposiitée:tMilkaleeivgd aatiganispemfioantibddies folr Sndddieg adadbptiee | mune
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exposure to specific’ RRBORRE. Tt &9 P! REETALPE An9ises digoloy st ems act
to protect the body fromchallenges resulting fromexposure to pathogenic
organi sns and foreign substances. 20 The present disclosure provides

met hods and c@ﬁEbBﬂgFaﬁﬁEﬁﬂNﬁﬁﬁﬁﬁﬁﬁing and/ or inducing the inmune response,

in particular h t] i nee: I n N i.ndi wi |, RY OF
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and/ or inducing an adaptive [ ne response agai nst ap antigen in an
i ndi vi dual t o RN TERPSAL msﬁ&@%gr%ﬁt%rﬁ% Wea thereot

5
BACKGROUND OF THE INVENTION
The immune system in higher organisms, such as mammals, is specialized to
protect the organism from the consequences of exposure to foreign materials or
external biological influences. The immune system may thus, for example,

10 protect the body against bacterial or viral infection, or the effect of cancer cells
or other foreign pathogenic substances. The immune system provides both an
innate immunity and an immunity that can adapt to infections or other
challenges to the system. Innate immunity allows the organism to quickly
respond to exposure to foreign organisms or materials. The adaptive immune

15 system enables the organism to develop a long-term ability to respond to
exposure to specific organisms or foreign materials. These two systems act to
protect the body from challenges resulting from exposure to pathogenic

organisms and foreign substances.

20  The present disclosure provides methods and compositions for enhancing
and/or inducing the immune response, in particular, the adaptive immune

response, in a individual.

SUMMARY OF THE INVENTION
25  One aspect of the disclosure provides for ruminant, preferably bovine antigen-

specific antibodies and their use for enhancing and/or inducing an adaptive



Anot her aspect of the disclosure provides rum nant, preferably bovine
antigen-5 specific antibody used for pronoting the efficient presentation
of the anwDgen/usmeI-cells. Anot her aspect of the di scl oparaipowsers a
rum nant, preferably bovine antigen-specific anti body used for pronoting
t he production of non- 10 inflammtory, antigen-specific IgA in the
i ndividual. Preferably, the antigen-specific antibody is used for pronoting
a non-inflamuatory i mmune response in the respiratory tract of the
i ndi vidual. Preferably, the antigen-specific antibody is used for pronoting
a non-inflanmmatory i mmune response in theg ntestine of the individual. 15
Anot her aspect of the disclosure provides a rum nant, preferably bovine
anti gen-specific antibody used for activating dendritic cells. Preferably,
t he dendriti clwaluns nespahse @gemst en ampigen ¢y rokhAwsdugdtefdriebthe antibkdyand/ or
TNF-a. 20 Anohggbegsg$%hﬂg&}é$e di scl osure provi des conpositions suitable
for oral administration 1n hurans conprising said antibodies. Preferably
the conposition is a child nutritional conposition, preferably infant
formul a. Anot her aspect of the djsclosure provides netho f or. enhanci ng
and/ or 25 i ndEPHRFrATPedHEtRY glspmwapmw% Femingnta prefei ANy Bevdne 28B#M si ng
conj oi nt | ysadgpdyisd £ dindiyt sed @0y iontit Al e e REH sLGEBATf hd Hifa o
pref erably bovi ne, antlgen-spe0|?|c ant1 body and said antigen. Anot her
aspect of theTeiedlel osure provides nethods for pronoting the efficient 30
presentation of the antigen to T-cells in an individual, conprising
conjointly 3 admnistering to said individual in need thereof a rum nant,
preferably bowngtherape@amitbpeaiclbareafiohiiedy mmntngat, prafetidlgedovibaot her
aspect of the disclosure provides nethods for pronoting the 5 production of
non- i nf | ammat 8R{igeRfpsdfanaipeedyrysedifgnpiometing theirrpdudion ddir i si ng
conj oi nt |y, adgiAl 5h.6EdH9ahQebobimdiaal Uk ih@iviieed, bReLasly, 8nd Hligant .
preferably bovine, antigen-specific antibody and said anti gen.

specific antibody is used for promoting a non-inflammatory immune response

in the respiratory tract of the individual. Preferably, the antigen-specific
antibody is used for promoting a non-inflammatory immune response in the
intestine of the individual.

15
Another aspect of the disclosure provides a ruminant, preferably bovine
antigen-specific antibody used for activating dendritic cells. Preferably, the

dendritic cells produce one or more cytokines, preferably IL-10 and/or TNF-a.

20  Another aspect of the disclosure provides compositions suitable for oral
administration in humans comprising said antibodies. Preferably the

composition is a child nutritional composition, preferably infant formula.

Another aspect of the disclosure provides methods for enhancing and/or
25 inducing an adaptive immune response in an individual, comprising conjointly
administering to said individual in need thereof a ruminant, preferably bovine,

antigen-specific antibody and said antigen.

Another aspect of the disclosure provides methods for promoting the efficient

30 presentation of the antigen to T-cells in an individual, comprising conjointly



Anot her aspect of the disclosure provides nethods for activating dendritic
cells 10 in an individual, conprising conjointly admnistering to said

i ndi vi duawoizniwsesb4t her eof a rum nant, preferably bovi necTantigmseepeci fic
anti body and said antigen. Preferably, the antigen-specific antibodies are
obtained fromthe mlk, mlk 15 product, colostrum or col ostrum product of
a rumnant, nore preferably froma bovine. Preferably, the antigen is
present in the individual, nore preferably in the gastro-intestinal tract
or airways of the individual. Preferably, the individual is human.
Preferably, the antibody is obtained fromg20 bovine mlk, mlk product,

col ostrum or colostrum product. Preferably, the antibody is formulated
into a pharmaceutical or nutritional conposition suitable for human
consunpti on. P?d@lﬁ@nswlqg totsaed gutpdyat inoreddghierdodatrupgnant, arderailohnigeup

m | k. Preferabl i tion ional food. Preferably, the

i ndi vi dual i SQ ??? ?eec Cngl?ﬁb()d andtgarllélgfgﬁtg%ﬁdevel op, an allergic 25

di sease, an inf ectl ous di sease, an autoi mmune di sease, or an inflammuatory
di sease. Pref , the nt| en is present in the mlk, mlk product,

col ostrum or 2@6? 135t 3{80 losurecgogites mathedsipspaepeng 6h%t | east one
processi ngsst Epo&détﬁﬁ o€ 8bn flﬂﬂaﬂqﬁm%lt&@rt L 98Ps S REGfid fzraf 4D adMviaRaef erably,
the rum nant has not been i munized W th said antigen prior to collecting
the mlk or cmmstlslmrg\comoumﬂﬁoaéma@p@@‘tngdfo saikingii wdhekur zeeditbetrofle ar e
provi ded for del ayl g rli‘r % set 9 1clurql glh n%*g"(?”t Olfd one or nore
synptons of a ALt aeb e SEPect e ??&n an aPfé 63 e S ARG mune

di sease, an infectious disease, and/or an infl armatory di sease in an

i ndi vidual at risk of devel oping said disease, ggl si.ng .providing said
i ndi vi dual at ApeEheraserEst thi fclesismiexides meshpisios AgHYStiRG Jenritic celfs

anti gen-spgci {i g, aAdiRRAY - coEi’p%fs%?%%rﬁjomﬂ?ead'nﬁﬂis‘ééHHQ|to ééd(iﬁ&‘ilvﬂi&ébﬁﬁ{ ,
adm ni stered sald antigen. Prefera e antigen-specific ant is

obt ai ned fr orrnbexi/threeecvﬁa kymmialnk, mﬁfﬁdab]bf,boameoantllm specitohogbedymarpt @addct of
a rum nant, ﬁ%‘g‘bEf erably a bovine. 15 The disclosure further provides
the foll ow ng iments. 1. Use of an antigen-specific anti body obtai ned
fromthe mlk, mlk product, colostrum or colostrum product of a rum nant,
preferably a bow ne, for enhancing _and/or inducing, an adaptl ve_i mmune
response agal R&¢ eéﬁ@&rﬁhﬁgﬂ@ﬁlgﬁﬁ sppcifipantibedias arooRigined frova thamiBodyilhas been

adm ni ste d t he
. &gpr BEue! wet, HRE6RIm, A BREHS gfl‘g?&a%%t Bf&r Eﬂaﬁﬂ %ﬁo?epgﬁéf&%ﬁlj Ol

mlk, ml colostrum or strumpr of a rum nan
preferably a Iacbwvm@, Pieferghlpribt iantigehés pfdseit mrﬂhepnéls/emeell more pfeferably

SILI 06N, 10, T- oLl s, 00 A0 LSS0 SPACL 1ol booy obtained from
preferably a bovine, for
Preferably, the individual is human. Preferably, the antibody is obtained from
20  bovine milk, milk product, colostrum, or colostrum product. Preferably, the
antibody is formulated into a pharmaceutical or nutritional composition
suitable for human consumption. Preferably, the composition is infant formula
or growing-up milk. Preferably, the composition is a functional food.
Preferably, the individual is afflicted with, or at risk to develop, an allergic
25  disease, an infectious disease, an autoimmune disease, or an inflammatory
disease. Preferably, the antigen is present in the milk, milk product,

colostrum, or colostrum product.

Preferably, the collected milk or colostrum is tested for the presence of the

30 antigen and/or the antigen-specific antibody. Preferably, the collected milk or



25 pronoting the production of non-inflammatory, antigen-specific IgAin
the individual. 4. Use of an antigen-specific antibody obtained fromthe

m | k, m Iwopoodseics col ostrum or col ostrum product of RCTNH20E1050025
preferably a bovine, for activating dendritic cells to produce one or nore
cytokines, preferably I1L-10 30 and/or TNF-a. 5 5. The use of any of

enbodi nents 1-4 and 27, wherein the antigen is present in the individual.

6. The use of enbodinent 5, wherein the antigen is present in the
gastrointestinal tract or airways of the individual. 5 7. The use of any of
enbodi nents 1-6 and 27, wherein the indivigdual is human. 8. The use of any
of enbodi nents 1-7 and 27, for pronoting a non-inflanmatory inmune response
in the respiratory tract of the individual. 9. The use of any of

enmbodi ment s 1cqlostidm2i3 sublsrtadriombléarg one movcebsing atapeiiocmyichrfpnile adigsonse in
the intestine_of .£he jndjvi | 111Q,.10. The e of ;any . of odi ment s, 1-9
and 27, “wher oo SuiRs HMPLpS g P ARG R RRY R fIRRE Mg R
nutritional canfigeh priontsedlleatihg thomilkusredlagonsunption. 11. The use of
enbodi mrent 10 and 27, wherein the conposition is infant formula or

growi ng-up mlk. 15 12. The use of enbodi nent 10, wherein the conposition

i's a functjongh oﬁé’ggpelct &&heﬁl@qlb@ﬁ‘e%&ﬁ%&ds%&e ?m&@d’%mdﬁla]ﬁﬁgzt}?e’%sgg or

wherein the individual is afflicted with or at risk of developing an
al l ergi ¢ di seasbicimgthmgeseritsusieondi wense, syarntpmiof nidosrgdeli siderted from am

i nfl anmat ory dhseas iments.1-13 and 27,

Tl 8i's ase, an %%di Th&neu & gf an){nfm:: ie&Tb&)id ¢, and/ n
mhmeintheaﬁ?§ﬁ1|§%rsgm UM THRE N PR, ﬁ?ﬂﬁwgﬁﬁt,cﬁ‘suum or
col ost rum pr oghftdmmaildry difst$e anfin@iniduel aeMeR@F aewdlspihg b4idadideadé, wherein
the collected mlk or colostrumis tested for the Presence of the antigen
and/ or the an@@lﬁgﬁg@}gégpylid@%ﬁtlpl %@Wdual at risk thereof with a ruminant,

10 preferably bovine, antigen-specific antibody. Preferably, the individual is
conjointly administered said antigen. Preferably, the antigen-specific antibody
is obtained from bovine milk, milk product, colostrum, or colostrum product of

a ruminant, more preferably a bovine.

15  The disclosure further provides the following embodiments.

1. Use of an antigen-specific antibody obtained from the milk, milk product,
colostrum, or colostrum product of a ruminant, preferably a bovine, for
enhancing and/or inducing an adaptive immune response against an antigen
in an individual to which the antibody has been administered.

20 2. Use of an antigen-specific antibody obtained from the milk, milk product,
colostrum, or colostrum product of a ruminant, preferably a bovine, for
promoting the efficient presentation of the antigen to T-cells.

3. Use of an antigen-specific antibody obtained from the milk, milk product,
colostrum, or colostrum product of a ruminant, preferably a bovine, for

25  promoting the production of non-inflammatory, antigen-specific IgA in the
individual.

4. Use of an antigen-specific antibody obtained from the milk, milk product,
colostrum, or colostrum product of a ruminant, preferably a bovine, for
activating dendritic cells to produce one or more cytokines, preferably IL-10

30 and/or TNF-q.



16. The use of any of enbodinments 1-15 and 27, wherein the collected mlk
or 25 colostrumis subjected to at | east one processing step to enrich for
t he anti geo-28pasifesc anti body. 17. The use of any of embotNLentosoi2s16 and
27, wherein the rum nant has not been i munized with said antigen prior to
collecting the mlk or colostrum 18. A nmethod for enhanci ng and/ or
i nduci ng an adaptive inmune response in 30 an individual, conprising
conjointly adm nistering to said individual in need 6 thereof a rum nant,
preferably bovine, antigen-specific antibody and said anti gen. 19. The
nmet hod of enbodi ment 18, wherein said indigvidual is afflicted with or at
ri sk of devel oping an allergic disease, an autoi nmune di sease, an
i nfectious 5 disease, and/or an inflamuatory disease. 20. A nethod for
del ayi ng t he éntk¢ uee of uel amgbadvmentvediang 25 wheeeiortherangigey appaysnion a
di sor der seleg&gﬁuﬁ%ag%ﬁn all ergic di sease, an autoi mune di sease, an
i nfectious disease, and/or an inflammatory di sease in an individual at risk
of devel opi ng6s@heudé saskoditRAPH] Fhogiptioy haiifeh Bardsdéntdhthdygastrat ri sk 10
thereof with a rum nant, preferably bovjne, antigen-specific antibody. 21.
The net hod of "¥fBdHENt F@irWierdithe t1dvidial-vi dual is conjointly
adm ni stergd garge a8 bOSY of emBAimING MBLRAAS, Qfhealt¥ (A iSRRI $mAR: 21,
wherein the antigen-specific antibody is obtained frommlk, mlk product,
col ostrum or 8cbheuse ohapr dduchodiBents b7 aumdi 2¥afir, proretiegabhgn-a bovi ne.  23.
Anti gen-specific antibody obtained fromthe mlk 11k oduet, . col ostrum
or col ost rum BHOHRRRISY A HaRoHRaRe BT e Bor he thP pilayar
enhanci ng andboThé nekief iy erendlst@ipiniedss 1-Mude?, égnnosptagal nei- the antigen
in an individual] to which the antibody has been adm njstered. 20 24.
Ant i gen- speci tRE2BReiHFdPoHRarsTRanTe Brhbe ABtertipg of the YedpadéRict , col ostrum
or_col oSt g ROORChsOf hy dfUniARlmeRIsCH. S LRI, &LBAKLARe ahBhodtSE | N
activating dendritic cells to produce one or nore cytokines, preferably
| L- 10 and/ or TddRaulated into 2 phaGhadeaitivat o1 nitoainat omppsditiporyitpbleffer abl y
i nf ant fornulﬁ cOo risingPZS anti gen-specific anti body obtained fromthe
mik, nilk prOdTER CRsBPEPlm or a col ostrum product of a rum nant,
preferably a bovikeusd efenlisRlim@nenhanai2ngwabeinkhé Bsldpbsio s adkaqt | ve
i mmune response against the antigen in a child, preferably an infant, to
whi ch the ant f%&ﬁaﬁagr%@@ﬁ-wﬁﬁ st er ed. 26. Child nutritional
conpositi gn, i g I Si-nQ; ant 4 = ific
ant | body obt arter art e alpicheLh (e SR R Bl ABESARTEL

13. The use of any of embodiments 1-12 and 27, wherein the individual is

afflicted with or at risk of developing an allergic disease, an autoimmune

disease, an infectious disease, or an inflammatory disease.

14. The use of any of embodiments 1-13 and 27, wherein the antigen is present
20  in the milk, milk product, colostrum, or colostrum product.

15. The use of any of embodiments 1-14 and 27, wherein the collected milk or

colostrum is tested for the presence of the antigen and/or the antigen-specific

antibody.

16. The use of any of embodiments 1-15 and 27, wherein the collected milk or
25  colostrum is subjected to at least one processing step to enrich for the antigen-

specific antibody.

17. The use of any of embodiments 1-16 and 27, wherein the ruminant has not

been immunized with said antigen prior to collecting the milk or colostrum.

18. A method for enhancing and/or inducing an adaptive immune response in

30 an individual, comprising conjointly administering to said individual in need



7 col ostrum product of a rum nant, preferably a bovine, for use in
activating dendritic cells to produce one or nore cytokines, preferably

| L- 10 andworofiMBaze4 27. Use of an antigen-specific anti lpotwLabtiasees from
the mlk, mlk product, 5 colostrum or colostrum product of a rum nant,
preferably a bovine, for the preparation of a nmedicanent for one of nore of
the followi ng a) enhancing and/ or inducing an adaptive inmune response

agai nst an antigen in an individual to which the antibody has been

adm nistered b) for pronoting the efficient presentation of the antigen to
T-cells, c) for pronoting the production X0 of non-inflammtory,
antigen-specific IgAin the individual, and d) for activating dendritic
cells to produce one or nore cytokines, preferably IL-10 and/or TNF-a. 28.
The chi | d nut thareomiumorgnésheianablydiovanh aatigentspedfc 25tibodeard sritlhe
conposition cggﬁr&§es car bohydrates preferably present between 25-50 %w,
15 nore prefera ?y'28-46 o, fat free mlk solids preferably present

bet ween 12- 20%The metleoddsfemesaihynd e welesrelrbsali8 iA8idifadls pifledted abithyor
present between 22-§g %M ,. nore preferably between 24-27 %w, and WPC 35
preferably pr@b8aE obaeVmanng ARl ipggic digsass et HPHPIY N Sith8an L iserflousg.

The child put gigeh@naha&emRasnh s oRf ageRedi ment 28 further conprising 20
fucosyl | act ose, preferably between 0.01-0.5%u, nore preferably between

0.15- 0. 3; si 80]4netbodie, dedaygng thyé visedlor sedilding thacteysuly pif @feerrabbse bet ween

1- 6wt % f bl - A d/ . - 0l 1. g0s hari d
(c08) . e.g.  vPURRGIS G AP e e A R BRSSP 5o

mor e pref er ablisehed, wadanfetfiolSMs¥ase? andlr ahhaflghin AoRudistddedhaln i@a¥R@SALL | ons
of enbodi ment 28 or 29 conpris&gg col ostrum. preferably. between 1-5%
col ostrum nofkTiskef deuieRIng stifedease, cupRTiviaE HEedRe sagd prtradppnat risk

DESCRI PTI @\ Oy, cbel & MYENURN P U Fer8h19Ho 8RN En G OW-Spdtifi K &%Hd%i ns
anti bodies that are specific for a wdé range of potential pathogenic
m cr oor gani sn8]. The msélsodasfcznobdiemenh2(,gelmerein the individual is conjointly
administered said antigen.
22. The methods of any of embodiments 18-21, wherein the antigen-specific
antibody is obtained from milk, milk product, colostrum, or colostrum product

15  of a ruminant, preferably a bovine.

23. Antigen-specific antibody obtained from the milk, milk product, colostrum,
or colostrum product of a ruminant, preferably a bovine, for use in enhancing
and/or inducing an adaptive immune response against the antigen in an
individual to which the antibody has been administered.

20  24. Antigen-specific antibody obtained from the milk, milk product, colostrum,
or colostrum product of a ruminant, preferably a bovine, for use in activating
dendritic cells to produce one or more cytokines, preferably IL-10 and/or TNF-
(0.5
25. Child nutritional composition, preferably infant formula, comprising

25  antigen-specific antibody obtained from the milk, milk product, colostrum, or a
colostrum product of a ruminant, preferably a bovine, for use in enhancing
and/or inducing an adaptive immune response against the antigen in a child,
preferably an infant, to which the antibody has been administered.

26. Child nutritional composition, preferably infant formula, comprising

30 antigen-specific antibody obtained from the milk, milk product, colostrum, or a



5 These anti bodies protect the infant that is not yet able to nount an

ef fective i mune response agai nst infectious agents that the nother has

al ready beerroexgsoxed to. IgA is the predom nant anti bodyCirmrhormesons| k, but
lgG is the predom nant anti body isotype found in bovine col ostrum and
mlk. The IgAin human mlk is generally known to exert its effect in the
intestine, whilst the 10 nother transfers 1gGto the baby via the placenta
before birth. As rum nants produce m |k that contains antibodies, the mlKk
or antibody preparations thereof are considered for use in humans to

suppl ement or replace the function of nother's ml k. The rum nant

anti bodies are intended to 15 bind to and neutralize or otherw se inpair

t he human pat hogen in the intestine of individuals ingesting the antibodies
and convey pasgpsteuinprnediretyol a mngipant, agelerablsiaoraving, Veduipassictigatinguni t y,
adaptive i nmmu > es r.durin he li.feti f indi vi d as an
adapt ation toﬁgrﬁ rgt(i??%f]s R/(\),il%%&# yat 20 p%]{ehcglé%lﬁ?g%ﬁ%g flegabr%gg%/" I@aasnéié?ru@gﬁf er
lifelong protective immunity to reinfection with the same pathogen. An
adaptive i mmune response involves_ activation, selection, and c¢lonal

prol i ferati on26f Vsl arappiise-skestic Fitihadmphbripee &romp theorpitk, gull roghet B
cells. ATLST EREOUILEEE BlodPuAiolfl of b 1i6hibgnPIRbitAnaLaARN, dd derentiate

into antigen-specific e tor ¢ S, wh s proliferate an

25di f f er ent i apeeriamgBomnt 4 bodycageartdvr o ofshbs, of Allafitlloveng mremeanasponses
are initiated bx/act'vation gf CDA+ T helper cells after ﬁntiggn
presentation BY %t“?%‘b%‘.“%?%? ARG RBE r%)%ﬁ&)s? AZHESt Ak B U KbERnous
(protein) antigiislubl yvhitdithe @AYiIb6ANABRObedt adRiMIORYEDB) Br PFomSting the
receptor-nedi at ed endocyt osi s, degrade themintao peptides, and present
these pepti desfficientigesiphatasy oltheptigende d-¢qllsne) fg% gressoting Y prgdHctdgeci fi c
T cells. cilj I { : . i f cel
surface eggreéggﬂg%ﬁkgﬂ%ggggt%&%ggg&%%gggggﬁgﬁgﬁqgﬁgﬁggﬁz%?ﬂ%gﬁ%ing cel | s.
Fc receptors actavatirmnderehitiaredlsgp predurs onkat nspecifokoads, prdferadthlt B-flhe
constant region pr§h£culating i mmunogl obulins. Fc receptors can
internal i ze baBt'QF IR 5/ viruses as well as protein antigens that are bound

by circul ati nggSEk&IERil dRUIAGRDUbMPSsitioRS bf dhPeikdenkd bd-bBOwRErdp@tOgenNi C
m croorgani sns and 10 antigen presentation to initiate inmmune responses.
Low and i nt eForebpsdtien gempripescarpohekatsorsienakis paesemlbafwean 253,50 Grwt,

R e
i n conpl exes 20%wt, more preferably between 15-18 %wt, fat preferably present between
22-30 %wt, more preferably between 24-27 %wt, and WPC-35 preferably
present between 5-20 %wt, more preferably between 8-18%.
29. The child nutritional compositions of embodiment 28 further comprising
20 fucosyllactose, preferably between 0.01-0.5%wt, more preferably between 0.15-
0.3; siallyllactose, e.g., vivinal siallyllactose, preferably between 1-6wt%, more
preferably between 2-5wt%; and/or galacto-oligosaccharide (GOS), e.g. vivinal
galacto-oligosaccharide, preferably between 8-15wt%, more preferably between
10-13wt%.
25  30. The child nutritional compositions of embodiment 28 or 29 comprising

colostrum, preferably between 1-5%wt colostrum, more preferably between 2-

4%wt colostrum.



15 together with the antigens they recognize. Indeed, for Fcy receptors
(Celis et al., Proc Natl Acad Sci US A 1984; 81:6846-50, Cosselin et al.,
J I munolwo29BA81369: 3477-81), Fca receptors (Shen et al PBroado1128aes
97:205-13), and Fce receptors (Santamaria et al., Hum I nmunol. 1993;
37:23-30) it has been shown that inmune conpl exes are taken up nore
efficiently by antigen presenting 20 cells than the antigens al one. These
studi es denonstrate that antigen-specific responses of CD4+ T hel per cells
are facilitated strongly by specific antigen uptake via Fc receptors on
antigen-presenting cells, resulting in nore efficient inmmne responses,
especi ally when Iom/antigen doses are present. 25 Two ot her, noncl assi cal,
Fc receptors are the polyneric | gA receptor R and the neonatal Fc
recept or (FcRNET/AHdt BYIFOsp O BHEANY ﬂ%@ t ransport of
i mmunogl obul i ns over epithelial sites. PIgRis expressed on Mcells and on
epithelia, and FCRN is expressed on epithelia, but also on antigen
presenting ceMaheResgiitaVichenaglkscpgeist sintibadiet esteareepedfiofa pvade a
crucial role in 30 sanpllng the intestinal |unen for i ne conpl exes, and
to transport FHEEL! PPEPHHATRIENQESHIN BIELOEARE N S YRR Y PG PYHSHST- d
tissues, “@erQ%@&ié&ﬁ@ﬁﬁa§ﬁ%%&ﬁtﬁ@ﬁﬁ?@ﬁﬁﬁn@éﬁo Nedd RolheaRaitBagrns
bound to inmmunoglobulins present in the |unen. Anot her Fc receptor that
can transport ithovinealespmise ggasst mfecmmseegentmﬂhawh@hmthlershasnirwde'sbeies CD23,
the low affinity | r t s, expressed on int i nal ~epi t,hel i um
and has been gﬁ% 8§% 6¥5%t%6ercmnnaphgnp% grna? Jari"8h &%qugag ﬁ}ergens
in ani mal nodetslopangt &htiBddy. isdtypb ifdud divesdvin2€6kt a6 2849 B) Thd ;AThe
present invention is based, in part, on the discovery that. bovine
i munogl obul i hg%nem&lﬂl%g%erailﬁéfnpwnéﬁc?xw 1hceffachie thipdestinanithiisk the
dendri ti Cy6el by BOkahBLNEPIPHRNESY Ao A AEMh$RAPHATR! o5 1 and 2).
I ntestine mucosal DC have been reported to open tight junctions between 15
epithelial cells and send their dendrites outside the eplthellun1to sanpl e

t he gut |unen., Furt.hernore Iexed nti.gens t are internalized
Wa st cal Aad T A raneor R apEET RS o bRS the itk B RtbPESent i ng

cells are knOMbﬁa@aﬁ&W@dﬁa@é'c@@éidmﬂ%ﬁMd1€1I}ﬁf}hb1ys tosubplam@itagyt es than
nonconpl exed antigens (so-called 'vaccine effect). 20 Wiile not wishing to

be bound by t K&dpse thedupetappelemether'spakan i cewanpentihpdise age itgadesdopy
| d
oo, S5 SR 0 P00 DB SPRELL il 4 o

anti gens, pat ens
intestine of individuals ingesting the antibodies and convey passive immunity.

In contrast to short-lived passive immunity, adaptive immune responses occur
during the lifetime of an individual as an adaptation to infection with that

20 pathogen, and in many cases, confer lifelong protective immunity to reinfection
with the same pathogen. An adaptive immune response involves activation,
selection, and clonal proliferation of two major classes of lymphocytes termed T
cells and B cells. After encountering an antigen, T cells proliferate and
differentiate into antigen-specific effector cells, while B cells proliferate and

25 differentiate into antibody-secreting cells.

Adaptive immune responses are initiated by activation of CD4+ T helper cells
after antigen presentation by antigen presenting cells (APC). APC take up

exogenous (protein) antigens from their environment via pinocytosis or



25 Thus, one aspect of the invention provides nethods for enhancing and/or

i nduci ng adaptive inmmunity in an individual using antigen-specific

ant i bodi esoerwoses4from m | k of a rum nant, preferably @&Ciow20M1/050025
Preferably, the antigen-specific antibody pronotes the production of human
i mmunogl obul i ns upon chall enge with an antigen, such as a pathogenic

m croorgani sm virus, or a 30 food- or inhalation allergen. Preferably, the
antigen-specific anti body pronotes 11 the efficient presentation of an
antigen to T-cells. Wile the individual can be any mammal i an speci es,
human is preferred. Preferably, the antigen-specific antibody is
non-denatured. 5 Bovi ne i mmunogl obulins isolated fromm |k can specifically
recogni ze LPS from gram negati ve pat hogenic bacteria |like E. coli and

Sal nonel | a, ageagptdr-medigtathanloaytiosisgeedrade tierasntomeptiddasndipresentgihesh
pol Il en, and gr ol l.en ee. P [ i 2 271 whischnl s

her eby incorpggéﬁg%lgf%F§§%$%%8§&Fﬁ |a§gg& ?Eﬁ¥g§gggﬁééﬁag??%ﬁétﬁ89?ne

i mmunogl obulins isolated frommlk can also 10 recogni ze peptidoglycan from
gram positive_m croorgansi ns, gastrointestinal vjruses, and bacteri al
toxins. Upper Fariliiglpd sRiissy dnesent atianans B%@é’d‘?fisﬁﬂl?% g‘ir&épéb‘ﬁ@caﬁ’éﬁ?@ﬁ%qdes,
and thus age g¥ablpRh® dnbrbf8sioRhES i prabd ity IR Fer&%?ﬂﬁsgyethepry, It
is believed 15 that antigens, whether swall owed or present in the airways,
are bound by bowismenihraneogiteinsl thas spaceizalllyibmgd ntheagogetaad ragionloé and
presentation of]hh%naqti qp-;qEHﬁpgﬁopulip COWPhﬁXmEHGP ht%{a%§'Q%h and
non- cl assi cal “F¢ ?ec%p?brs.%;% igSh %r%§8ﬁ¥%f?on Fesul s Wi id e 18es
responses to bhest @Nirogenantiguedtlas aré bgund bieirpli REwGtseommof | gA

i mmunogl obulins in the intestinal 20 and airway nucosa. As a result,

i ndi vi dual s t H&@Wé&by}gnﬁd@ﬁ%qgﬁﬁﬂﬂ%gﬁm%en%mmé%ﬁﬁmén}f’yarbir al
adninistrg@iognﬁggypp%e tonShlihfLRP Emh LR R4yGiAg, protective I gA to these
i ntestinal and alirway pathogens. Prophylactic aéh1nistration of bovine IgG
t hus i nduces adaptive immunity against a particular antigen. 25 Preferably,

th ti - i fic.antibaod tes th duct i . -i nf | ammat
e sspondg - ang iRtnediote REEHR: & ifBiRu Ao IEY inife B AP R ATy Y
(preferably i nhesinoaRbulihs the HaRdiaviidhalffikioy M ieimihe canpleReIN sisSresult,

adm ni stered. The rum nant_anti body nay pronote the production of any type
30 of human i HMEssagsaBensiwll elepirdbnpunegabplingyben shexotre igLomplesesnot ed.
12 | n somg; enbadh ety 1h0&nARLADAl S8 ESET 1hedanergiD actiyelecugan
dendritic %ell%g?%%y% an%?ggrg%era%Py§ag%%%%e %%Ebﬁ#ngyérogdégﬁgﬁ?y&p
preferably | LalOPerdiatl ATAFSal UiShAs a9&H; I80résd 6150, Gorsedimne adnddimendls, t he

Syt ok ne & pr OUVELTGALT GOk ARGy A Eis1onanal B BiRe 20U Attt Bnen 168 o
human DC in t beeptds e9aRafiard e8RLI HEMH I3#eIR0RS998:39:23-367$ has been shown
that immune complexes are taken up more efficiently by antigen presenting
20 cells than the antigens alone. These studies demonstrate that antigen-specific
responses of CD4+ T helper cells are facilitated strongly by specific antigen
uptake via Fc receptors on antigen-presenting cells, resulting in more efficient

immune responses, especially when low antigen doses are present.

25  Two other, nonclassical, Fc receptors are the polymeric IgA receptor (pIgR) and
the neonatal Fc receptor (FcRN). Both receptors specialize in the transport of
immunoglobulins over epithelial sites. PIgR is expressed on M cells and on
epithelia, and FcRN is expressed on epithelia, but also on antigen presenting
cells. Recent evidence suggests that these receptors play a crucial role in

30 sampling the intestinal lumen for immune complexes, and to transport these



In a preferred enbodi ment, said rum nant antibody is of type Ig@, IgA or a
conbi nation thereof. Preferably, said antibody is of the 1gG type or 10
conposi t iwo 200msricdi ng both 1g@ and |1 gA specific for sacu/Nanoilgsom2s
Preferably, the antigen recognized by the rum nant anti body is present in
the individual to which the antibody is adm nistered. Thus, the individual
may have been exposed to the antigen, for exanple by swall ow ng and/ or

i nhaling a 15 pat hogen, pathogen debris, or allergen. In some enbodi nents,
the antigen may be administered to the individual. For exanple, the
collected m |k conprising the anti body maygpcontain the antigen or the
antigen may be added to a preparation, such as a nutritional or 20
pharmaceutical conposition, conprising the antibody. Preferably, the
antigen is pr élgmﬂneiqqnmﬁ@iegéstorr%ﬁmrégrlwm lymrdwid tesusisr whyse @ficiehe

| ndi vi dual . O’Iﬁm%%%g%é Rsel Bf lgl'oﬁﬁ{e Stdlife phRS %Lg%guncP{ooi‘{hl%%%o%%Hﬂggss for
enhanci ng and/orim uc?ng an adaptive’i ne é%sponse I'm~an i ndividual ,
conpri si ng copp&ent Iythi2bluathn. ni stering to said individual in need thereof a
rum nant antigen-specific antibody and said antigen. In sone enbodi nents,
said individual is afflicted with or at risk of developing an allergic

di sease, ap | RLEOHdrGSelhHEANR AR (RANDFIMRENY] £9885s iANFHRLstATA]

i nfl ammat ory di sease. 13 As used herein, the phrase "conjoint

admi ni st r at i olympldidstructuranys D2 dfe laarrfhingy dak iresepddr. 308 emwpressed

di fferent conpounds,.such .rhat the secgnd c oynd.is_adm.nistered while the
ot evi ousl y_adi neeapaEr R d R BPRE AT ROTHE Bh Gy (eg. . the
t wo conpounds imteenAizatiohan &ddller gddsaatanial hodelsh&apgtet antJ Clihi [eRestay

i nclude synergistic effects of the two conpounds). For exanple, the

di f ferent con%%@%ég&éa%Sﬁb adni ni stered either in the same fornul ation or
in a sepafgte fornulation, either concomtantly or sequentially. Another
aspect of the disclosure provides nethods for delaying the onset or 10
reduci ng t he Jbveredont ofivemongs basrde is payt omshofliseodiry thaldrovemd ect ed from
an allergic disease n..inf ectioys,di sease,, an, aut oj mune di sease, and/or
an i nfl anmat O}Ig}mdﬁngg@ghpﬁ aﬁ%a‘?lﬁgi) \‘?PH]EE% e}ndc‘i?n%ﬁ“ivéf%f&“’%l?%}\}fn&‘?%t&r%ai d

i ndi vidual W gbnd@ititl BRIBAWC)AAtthg @heRBeS bif Arttigunt (s&OHYamblesSIOaR] gybodi nent s,

t he met hods , C :
Intestine mucosal DC have been reported to open tight junctions between

15  epithelial cells and send their dendrites outside the epithelium to sample the
gut lumen. Furthermore, immune complexed antigens that are internalized via
classical as well as non-classical Fc receptors on antigen presenting cells are
known to be presented far more efficiently to T lymphocytes than non-
complexed antigens (so-called ‘vaccine effect’).

20
While not wishing to be bound by theory, we propose that human mucosal DC
can be activated by immune complexes comprising ruminant antigen-specific

antibodies and antigens, e.g., from ingested harmful microbial pathogens.

25 Thus, one aspect of the invention provides methods for enhancing and/or
inducing adaptive immunity in an individual using antigen-specific antibodies
derived from milk of a ruminant, preferably a bovine. Preferably, the antigen-
specific antibody promotes the production of human immunoglobulins upon
challenge with an antigen, such as a pathogenic microorganism, virus, or a

30 food- or inhalation allergen. Preferably, the antigen-specific antibody promotes



prevent and/or reduce the risk of the individual from devel oping a di sorder
15 selected froman allergic disease, an infectious di sease, an autoi nmune
di sease, woabaresass4i nf | ammat ory di sease. In sonme enbodi FEMMNI2011H080025
individual is at risk of devel oping said disease. Individuals at risk of
devel opi ng said di sease include the elderly, adults, adol escents, children,
and infants. In sone enbodi nents, the individual is conjointly adm ni stered
said antigen. Wile not 20 wishing to be bound by theory, adm nistration of
a rum nant antigen-specific antibody induces an adaptive inmune response
agai nst said antigen. The production of ampiibodies, in particular |IgA

anti bodi es, by the individual against said antigen is thought to neutralize
the effect of said antigen upon subsequent exposure. 25 In one aspect of

t he di scl osur &he efficigni nfaerﬂenéa‘tfqrb@fcﬁp argiedan tof Hrelish &Vimbe Hodinddadealidaadeher ei n
![ f]eEP;CI I Ihg ng&uc%ggﬁﬁgg%ggm%s nﬁn h%f%fer?etd \ﬁ”rgtleraﬂg% t%e a%tlg%H g]ecﬂ(lc

via antigen- saﬁab&hmﬂnuhdmﬁnﬁh@wght to neutrallze t he effect of 30

all ergens. I n sone enbodi nents, the antigen specific antibody is specific
for a 14 food allergy-associated antigen, preferably a food allergy

associ at eds ang,gRf ih{RhP1IBLLIRUCH a8 f?&’ﬁ’ millkchK sp@c@ﬂealﬂ%%éiﬁ&e LPg9 or
apple. In a particularly preferred enbodi ment said allergy antigen is an

al | ergy- assocﬁ@negrq@eaﬁgatlmat@eg\emt haetﬁutaﬂéqe lemohchnde%ﬂlnmaﬁﬂaeasl welen is
an inhal ation alhe%ggpr uhve onla n%qp gw d fr qpn(llnl ted
to the group &t groas PoT e “aIFer’ge g f}f 8 eaﬂ I"e g%ﬁ%s PHols8dust
mte aller genPC'ICBﬁblaiakﬁhQH@&()OSVQQﬁl(w vf}ﬁﬂgisShea:bbyetrg:em)rawd 18t tefigieRge imsect
venons. Said |nhalat|on and venom al | ergens can. enter the hunan body via
the respirat oty efigety)-dn addition. hoviyg igrmuneglpadis iselatedafyon 1Ek cap alsonasp.

10 I'n a pigf e&é&gn&@iﬁﬂhﬁggﬁzcar@ﬂofmﬂ%ﬁ %@4 AL 3bBERES &abtBl AR inal

anti body has devel ope is at ris eve oplng an al Terglc di seases
sel ect ed fronVHheagaod@ad@rm¢Odﬂa$Iergy, rhinitis, conjunctivitis, asthma
or venomallergy. 15 In one aspect of the disclosure, t he met hods provi ded

for enhanci ng and/ or inducing an adaptive inmune response in an individual

are useful folUgpeealriwig,papheyartara gwaﬂbwé@dU@drf&QdéiHBl@th@htﬁﬁg ednd yhuef
synptonms of an infectious disease. |n me enhodi nents, a rum nant anti body

useful for therayaibdde H’e@’é’rlflEféﬂmﬁeWé'fhﬁ)Wt é)eg)@éwwdcbw&eméy, o léﬂoehevégdam sm or
a virus, psef %e&balrfﬁg\@hg hw RethleP RIS 600 0RBrdsBRt iR st weyOhrd Rsudd sy

respl ratory tract
bovme immunoglobulins, resulting in targeted uptake and presentation of the

antigen-immunoglobulin complex through classical and non-classical Fc
receptors. Antigen presentation results in immune responses to these
antigens, such as, e.g., the production of IgA immunoglobulins in the intestinal

20 and airway mucosa. As a result, individuals that receive bovine
immunoglobulins, for example by oral administration, may be more efficient in
producing protective IgA to these intestinal and airway pathogens.
Prophylactic administration of bovine IgG thus induces adaptive immunity
against a particular antigen.

25
Preferably, the antigen-specific antibody promotes the production of a non-
inflammatory immune response, e.g., in the respiratory and/or gastro-
intestinal tract (preferably intestine) of the individual to which the antibody is
administered. The ruminant antibody may promote the production of any type

30  of human immunoglobulin. Preferably, the production of IgA is promoted.



Preferably said mcro-organismis selected froma nmenber of the genus
Escherichia, preferably Escherichia coli, a nenber of the genus Sal nonell a,
pr ef er ablwoSalwmsrsht| a t yphi nurium a menber of the genugCTantpylioberser, 25
pref erably Canmpyl obacter jejuni, a nenber of the genus Helicobacter,
preferably Helicobacter pilori, a nenber of the genus Bordotell a,
preferably Bordotella pertussis, a nenber of the genus Clostridium a
menber of the genus Shigella, a nenber of the genus Streptococcus,
preferably Streptococcus pneunoni ae, a nenber of the genus Staphyl ococcus,
preferably 30 Staphyl ococcus aureus, a nmemper of the genus Haenophil us,
preferably 15 Haenophilus influenzae, a nenber of the genus Pseudonobnas,
preferably Pseudononas aerugi nosa, a menber of the genus Mraxella,

pref erably Mlagentanmbatanenial ihe ardihodidsedesofibadecrgunaciivané Anypding,
preferably Chl I e nLae, a er of t enus copl

D ef orably 5 NEganasHRanAEE maBeTRS Tnels PG ARSI EE B By 1
preferably LegdanaloraNned ivopdidllaumdt B Th eomvicints dspeetsf tie aftihddodi es are
di rect ed agai nst a nenber of the genus influen%%F preferabl¥ i.nfl uenza

virus A or i nfipifaieg hereigacEvate ndrse Dot anhorpiaralilnardiascaidfifeses, a
menber of £ he pf&hRtbA! AeYeraNROL- B al/bH INIBREBRL R inl AR heRAK DUSES. 2
menber of the 10 noroviruses, a nmenber o tﬁe enteroviruses, a nmenber of

t he cyt onegal thd presesceodf aa argideer sodh 4he.aadelNdvi ruses. I n sonme enbodi nent s,
the rum nant antibody is specific for a proinflammatory cytokine or a
stinulatory signalling factor produced by i nmmune cells of the 15 individual

and that cont i ByrefelRdtdiebdmindh e RART fuBHAN® nSiBYEY id of tPhe BGY MPA 0fwof an
aut oi nmune di sease, Jnflannatoréﬁdlsease, or otherw se gveractive inmune
system Thus perebmesisnyharpobdrelssallyosaid patibadeif ofdheleGspaeidi ¢ for a

factor exgpet s el | i : 4 I enbodi nent, a
ram nant ot | BB P o B B e B T ¢ Tor 20
human TNF-a, |L-12p70, IL-17, |IFN-gamma or human I L-23. In yet another
enbodi ment said antibody is. specific for an inmune cell,. an epithelj.al

cel I, an i ntr SEFPLHLY B acbierh Fasomaier fart B rUERRER e ity ToPPaOMR I of
the indi vi duaindifidegl td ®BicBGhe RhehedRl ydministefdd. Thas Bieahbivedus wgndritic
cell. In a preferred enbodi nent, said individual is sufferlqﬁ@from

i nfl ammatory bavebedi awsed tq hezmtigenyfor egpmplebe pvabdowimsotideninhgipg a
bovi ne an55b°§¥ﬂ%%5§§&%h5%§138£ﬁ98%%ﬁ5#%ﬁn of a m croorgani sm associ at ed
-1 ne di's ’ e

with said aut ase. m nant anti bodi es descri bed herein
can be adm nistered to a human of any age. In sonme enbodi nents, the

| ndivi dual 1 s betueen, 0 ,and, 24,00t hs, o9, 1, 304RISLELARLY RPRYESRLD A 12

example, the collected milk comprising the antibody may contain the antigen
or the antigen may be added to a preparation, such as a nutritional or
20 pharmaceutical composition, comprising the antibody. Preferably, the antigen

is present in the gastrointestinal tract or airways of the individual.

One aspect of the disclosure, therefore, provides methods for enhancing and/or
inducing an adaptive immune response in an individual, comprising conjointly

25 administering to said individual in need thereof a ruminant antigen-specific
antibody and said antigen. In some embodiments, said individual is afflicted
with or at risk of developing an allergic disease, an infectious disease, an

autoimmune disease, and/or an inflammatory disease.



16 nonths old (typically when solid food is included in the diet).

Anti bodi es have a longer half life in the gastro-intestinal tract of

i nfants oVoketmsess40- 12 nont hs ol d as conpared to ol der PChiNLdoBrO5EM286l
adults. In sone enbodinents, the individual is at |east 16, at |east 20, at
| east 30, at |east 40, at least 50, or at 5 |east 60 years old. A rum nant
anti body useful for the nethods described herein may be provided in a
preparation of a medi canent for systemic treatnment and/or for the
prevention of a disease in an individual. In sone enbodi nents, the 10

medi cament is for prophylactic treatnment amd reduces the severity and/or
del ays onset of one or nore synptonms of said disease. Preferably said

i ndividual is a hunman. Preferably said nmedicanent is for oral

admi ni strati ofs used @ﬁr@iamheamrab@dymm@a,dmﬁmtmﬂn@ metdre dis ade s pled her ei n
may be provid i | Pref erably
said antigen ggecI? Jfrgtléﬁt&g‘gd%r% ng??fgegg ? %%atthesec &l armount
of anti body i Ioﬁﬁbﬂi&ﬁmﬁmﬁstmd Mﬂ@t}wl&‘ﬂ‘e@f@blyyacﬁﬁirﬂstafﬁd @atpapeds ktitl

ant i body corrpr ses |les n 0.1 %of the total anpunt of antipody in said
conposi ti on. %Nﬁrl@ftgﬁﬁoe@y ErothensTr comPquEds re SupEkengeys E@é‘fl@? iy at
| east 25% Qndtlﬂ@?ﬁle?& %?J}ﬁﬁl%%ﬂ{clé&e Laaskiste Urand o@l’i@tv%&f ﬁ&ﬁﬁld)é ).&or| east
50% and nore preferabiy at |east 60%and nore preferably at |east 75% even
nmore preferab Iexyalaplel, dasdifigogstobmphendntabbdrdministerbdEithet gmh@rsaale

conbi nati on t?%neu ; Prl(;{ er abl a dmc?nt*?om Et an |ns en{ n%p ] for Tg(ﬁ over
I gA. I n anot heor %%% red" dnbEYi neeﬁ)ﬂf e TaveRtion eyc%r%S FEion i s
enriched for IgA over 1gG. 25 In sone enbodi ments, a conposition conprises
a rum nant antibaody in an _anount that is between 0,001 to 100% of the total

amount of pr of@PHherRsBest el EReAelopspropides aretheds Laidglaging SRPSEE hr esent
in an am)T@t Qéd&ﬂg Hfé sEége/?l%f Oft(ﬂl% drQh&le s@fﬁﬂﬂ@ﬁls%? a%&)trgélnsél&tétﬁfl‘am an
conposition. Preferably said antibodies are 17 present in an anount of

bet ween about aBe3@4lispmzee apriefeetioud ojaswemleauﬂcﬁmnsm% difseadveandbrbhnanount of

t ei I f di f 5% d
o5 or o ar Diftmie ity RSk 55 Ah il BT ooyt bl RdiBg Sh i Audr o

preferably at Whﬂﬂ@ &uﬁﬂ%rﬁrydltrg@h%p@mt ehabbdy.dh doarsdmGQmants, 1B thethods
preferably at |east 75% even nore. Er ef erably at_ | east 80% of the antibodies

are 1gG, | gAPEvent apier keducsithe miskedthe pravidnabirgmsdgvalovygpa ditordsy i s
enriched for E&S%teﬁ‘ffdm LaAielAc A Qé?ran% c%{lgﬂls%a&p%%@&m%uwe

i nvention the conposition is enriched 10 gA ove
disease, and/or an inflammatory dlsease In some embodlments the individual

is at risk of developing said disease. Individuals at risk of developing said
disease include the elderly, adults, adolescents, children, and infants. In some
embodiments, the individual is conjointly administered said antigen. While not

20  wishing to be bound by theory, administration of a ruminant antigen-specific
antibody induces an adaptive immune response against said antigen. The
production of antibodies, in particular IgA antibodies, by the individual
against said antigen is thought to neutralize the effect of said antigen upon
subsequent exposure.

25
In one aspect of the disclosure, a ruminant antibody useful for the methods
described herein is specific for an allergy antigen. While not wishing to be
bound by theory, the production of a non-inflammatory immune response,
preferably via antigen-specific IgA, is thought to neutralize the effect of

30 allergens. In some embodiments, the antigen specific antibody is specific for a



In sonme enbodi nents, the rum nant anti bodi es described herein are provided
as a preparation suitable for adm nistration via intranuscul ar injection,

i ntravenol® 2admsniédt r at i on, or via the rectum or vagi naPCIANIRogfoseabl y, the
rum nant anti bodi es described herein are provided as a preparation for oral
adm ni stration. The rum nant anti bodi es can be used in any nutritional or
phar maceuti cal conposition, such as dietary, food, or health suppl enents;
concentrate; and functional food (m |k or other dairy product, 20 protein
bars, sports nutrition, drinks, food supplenent, food for nedical purposes,
clinical nutrition, and preferably producig for child nutrition).

Functional food refers to any fresh or processed food conprising one or
nore conponents that provide a physiological benefit to the consunmer of the
food. In sorref@d@d&wgﬁeﬁtwmatt%a@meemrpr@tgr@lﬁerfp@heﬂmgy@tseocmedrateti:ganI y
present in 25, thef n on t he o [Jor e
conponent s are “hormar %ﬁChpr%%Oe%g% t)kutso%renglrnglse E apta&% 18 et tlgl\}g %n the
functional fogeefeidydwabodfmextasyid allens aiefgenedaheﬂlergy a:ﬁé@Wam)d Kedrsithot a
functional food wheIreas m |k that has ge n processe i oncentrate

i munogl obul i ABtiZeR- TRignetherambeimeab said Ablsremeliadd a’ilqaﬁﬁ%%gar B8l ins is
a functiongl {gody aﬁ@f‘ge%oseﬁ’é}){&i HB&%&eﬂot@ﬁ'&%d fo {RYerBEp 8 EesWbnod the one
or nore conponents al one or t he conbi nati on of gt he one or nore
conponent s andlletdeas, t@@@tmlﬂetm@tﬂrgem, hohee ﬂ@%ﬁdthtaél’e@eabJ sat alleegeingneroidnal
food conpri si nlgﬁtnhe1 Quine ant oqlnesnac m§§t1 ! ltEtvnenrtwllon iS dairy
produce or da|r t%’(%c?ugtfge 5 cal %’ec Vel}toees: AUttt %guy? Refir,
quark, cul tur enefgehk catb@hte@rtﬁb Ihktmachrlaﬂm vid thy apphat &g tlffadtk),r vik h @€ingiofk,

whey, lactose, mlk protein, flavored mlk, lowfat mlk, flavored whey or
dairy fat proatdpsest Sﬁb“r}e%t‘gﬁ?%a“f%psorre enbodi ment s, the functional food
is mlk, processed col ostrum product, or a processed m |k product. In
sonme enbodi nents, the functional food conprises at |east 100 g/m, at |east
200 g/ m, at iheasxrefemdge/nﬁ)othmeheavstinﬂmdgalrddmmidtemlta TooirEdt ghtbodat

| east 1 ng/m or, at m. ,of .anti gen n

| mmunogl obul | RS npuEEEUsdt Akt PodRer s e R S g et o Uit ai e
fromm Ik, thatodpes fbeealladb) achrt, teéhjahcti@as aARMar0easH A1Brgy.ep (such
as, e.g., any pasteurization 15 met hod known to one skilled in the art)

t hat reduces the nunber of viable pat hogens in the product as conpared to
the non- pygcegssr, hoat Bf AUGLcIoLI! thebiohl OoliaGd f&i’%ﬁhbﬂ{ ARl as,
foll owon fornulas, ant cereal pro ducts or gr ow ng-u

nodi fied ml klrui'ucmg aknpda\pteve suintiab frespoose in an individual are useful for treating,

preventing, or reducing onset or severity of symptoms of an infectious disease.
In some embodiments, a ruminant antibody useful for the methods described
herein is specific for a micro-organism or a virus, preferably with a tropism for

20  the intestine or for the respiratory tract.

Preferably said micro-organism is selected from a member of the genus
Escherichia, preferably Escherichia coli, a member of the genus Salmonella,
preferably Salmonella typhimurium, a member of the genus Campylobacter,

25  preferably Campylobacter jejuni, a member of the genus Helicobacter,
preferably Helicobacter pilori, a member of the genus Bordotella, preferably
Bordotella pertussis, a member of the genus Clostridium, a member of the
genus Shigella, a member of the genus Streptococcus, preferably Streptococcus
pneumoniae, a member of the genus Staphylococcus, preferably

30 Staphylococcus aureus, a member of the genus Haemophilus, preferably



20 children of 1-3 years. The term"infant" as used herein, refers
generally to children | ess than about 2 years of age, nost typically |ess
t han abouwoOXoyemricef age, and the term"infant fornul a" PCeMNaRe111080025
conpositions admnistered to infants to neet their sole, primary, or

suppl enental nutritional needs. Infant formula conprises lipids (such as
tri, di, and nonogl yceri des, phospholipids, 25 sphingolipids, and fatty
acids), proteins, and carbohydrates (such as disacchari des,
nonosacchari des, maltodextrins, and starch), and preferably further
conprises vitamns and mnerals. Infant fegnulas and nmet hods of making are
well known to one skilled in the art and are described in, e.g., US.

Pat ent No. 7,090,862. 19 Preferably infant forrmula al so conpri ses one or
nmore of whey plaetwiphiluemefdwinzae.c 86(HAPCL 85 saveyPsendompnas onelernahlat e 35%

Protein on dr er), I - Ql | ri
fructooligosa%%%g%%né%w6%%g$$£%hF€Pg%§%f§p?ﬁg%%Péﬁﬁgﬁxgjxégi&EﬁgyFCS) 5

Si al | yl | act os@ldrakdlla Fatendlikac hathel bElhe fang Chlantydplprefesatilyir at ed fatty
acid, linoliec_ acid, alpha-linolenic acid, oleic_acid, Arachidonic acid,
Docos ahexaenof%é?%yér? QECNBRIRM BBARPEr acihg gepue PhsePs®a. RIRIPEHY des, and

hydrol yzeds; pr §fgloPlas il iHbund Sislib2a i\ @H@g@rﬁ@]ﬂ%g%ﬁlﬂla[ BRBRAMy
antibodi es present in an anmount of between 0.1% and 50% preferabl’y between
5% and 30% elegioneieprouppplids.dlyelerivat ieenspodic antigWiesfarederecttidal  anmount

of protein. In_so enmbodi nent s, the bovine aniibadi.es are present in an
Sroont - of bet EERTba SO EOhE periieint Ry A B R AR RRECRRE ) Toeto
2% of the dryinRiegah vitud Bk eaibepdf 1R EaidfReans vitudé €& wWembenbfaghe f or nul a
or liquid infant formula conprises between 0.01 to 10 ng/m_, preferably

bet ween 0.05 r&Pigtory snctiabvingy @ HewPer abihy wEResss e membes obrey

pr ef er abl yobe q r : r en 0.5 and,l ng/ m
of bovi neX(a).nt ihbgﬁﬁao iﬁrujseé,oa FreIBefbf tHe Y dﬁgg,% 1?191:&5 PEE MR

es. In a preferred enbodi nent, infant formula conprises
bet ween 1 andcitomegrlianatd gr dhetendem of thaadaiovimuses.pr ef er abl y bet ween 3 and
4 granms of colostrum per 100 gram of infant formula powder. 20 The
di scl osure further provides child nutritional conpositions, preferably

i nfant fornul aa se@BRRBUNGeA! ilBeAmsipast hhGbalit isRpeyifie bdrad prinfldamatbe
mlk, mlk product, colostrum or a colaostrum product of a rum nant,
preferably a BY¢KHE orpagieubiow dgnpbartagar Brodusedbnjmpamesells gf the ee i | k

sol i ds, 15, i 2ialBE 5 LHBBSARL Ve LDenAACRONSYBE 65 B P esent at

bet ween 25-50 %M, preferably 28- ree mlk solids are
present at bestyweptonl 2f a2 @uydimnpuef diseddey idbtmmetory ShikBs&pur othatwissoypresent

bet ween 22-30 % ,. preferabl gf&gee 24- 27 % nd C-35 I.s present
ot vieen 5. 20 St BPEREE AR baPHEaR -y uLeT Sy an ohE SRR Ke
adj usted as negdethchit XOredBEbPImEKirel cellp. Tnhepafticul e pEFERes e hibo A &Rty
further contain, either alone or in 20 ) o -
a ruminant antibody useful in the methods of the invention is specific for
20  human TNF-q, IL-12p70, IL-17, IFN-gamma or human IL-23. In yet another
embodiment said antibody is specific for an immune cell, an epithelial cell, an
intraepithelial cell, an antigen presenting cell or an M-cell of the individual to
be treated, preferably a T-cell, a B-cell or a dendritic cell. In a preferred
embodiment, said individual is suffering from inflammatory bowel disease. In

25  a further preferred embodiment said bovine antibody is specific for an antigen

of a microorganism associated with said auto-immune disease.

The ruminant antibodies described herein can be administered to a human of
any age. In some embodiments, the individual is between 0 and 24 months old,

30 preferably between 0 and 12 months, more preferably between 6 and 24



any conbi nation, colostrum preferably between 1-5%w col ostrum nore
preferably between 2-4%wu col ostrum fucosyl |l actose, preferably between
0.01- O.5wet201wmsris4pr ef erably between 0. 15-0. 3; si al | yl PatiNa2€11/080035 ,
vivinal siallyllactose, preferably between 1-6w % nore preferably between
2-5wm % or 5 gal acto-oligosaccharide (G0S), e.g. vivina

gal act o-ol i gosacchari de, preferably between 8-15m % nore preferably

bet ween 10- 13wt % Preferably, the conposition conprises col ostrum and has
the foll owi ng conmposition: between 42-48%w carbohydrates, preferably

bet ween 43-47%w 10 car bohydrates; betweengl4-18%w fat free mlk solids,
preferably between 15- 17%vw fat free mlk solids; between 23-28 % fat,
preferably between 24- 27% fat; between 5-15%w WPC- 35, preferably

bet ween 8- 12%moni¥CoRE tyraeradloehow eplid fondus insdidssitingire dpetefintairidyesietviveen
2- 4% col ost Pret er.abl th i tien npLe [ nd
G5 and- has. o HEBPs PRI UF HED s DS RTRR R (P BB b S A T
preferably bebtlescodZpaibdins oklar bhiiyhatrelsaduiet e esimé 4nbdUnhedtal tHer ee m | k
solids, preferahly between 15-179 fat free mlk solids; between 23-28 %
fat, preferabAipEtablRtlaas2dnat feaet 2@ attdeash 56 abbget Hpat 3erst sPettedtanl y
bet ween 8- 52012006 WG o3@, between 1-5%m col ostrum preferably between
2- 4% col osturm and between 8-15wmt % preferably between 10- 13w % GOS.
Preferably, the conposition conprises colostrum, fucosyll actose,

siallyllactosg, and s,the.foll ow ng..c Si tion: between 25-359
carbonyar at os 3RS BPARRY Serilieh B ASsS R e BRL RS Bettain
14-18%t fat id egrepdritisnlof dmeditahettalol yyhemieabathdent Halorffat thd ee m | k
solids; between 23-28 %w_fat, preferably between 24-27%w fat; between
5-150mt WPC- 3BrevispbipBohBIdisages iean 1adiyshigl. {peeme embatlipais1thsomt

col 0t UMy Skl et AGaRArla A B0h OB LR DELIRRN D B Ir i

fucosyl | act ose, prefera ween 0.15- 30 0.3, siallyllactose between
1- 6wt % pr ef edallyy obsttwé ene 2r Butrépyaptbngablbatid diseade. direpogtdz chak i de ( GOS)

dopi ctod i n FIGIYECE = & mibegal YRR e e ter dela R oy AP E asea

on the total dry weight. The 5 conposition nmay therefore be a solid, e.qg.,
powder, or may also be a |iquid, such as ready-to-use infant fornula. Any

source of | gGAnaymipantaetbedy wiedplion thmethadstdesenibnbnereyhpeyibeingpeidgd

di scl osed herei n.; . i ) L L may be
10" rept acttl pat Fisfils ERRGSbHERAA (hARIEATRE Tl AV U TEAASER SRENE TTY o
whey, or by pentibodsdcdng@iseddesshtdnan 1% oflidisl tetdd apfioubtaiphebsdy mavaidi | k

contains nore than.200g/ml of .| . Four .liters.of raw m |k thus,contains
Suft ot ant 1 geSPBOBRRRaE e Sreriably wioAHEV PRt TS EEE 1S ound
0.78 g/ 1. Pretqmbl1y oh eh COIPOSH ST A0 P i€ Al @dnpSsidiohl Th Ghréerred
reconstituted as a liquid conprise 15 between 35-60gll1 carbohydrates, nore

pref erabl y beewbedinzentsy legst 15¢apl more ppiferabinnt lpaple?ive epdasasg g/ 1;
bet 19415 i t 8 - 23-29
LT Bt a8, AR Y B D, by Ok pEpeE,

g/1 fat, pref et ween 2 et we m ne
ot her conponeant Easpbek enadbhyrenetefareblydktIgist,758nelv dnamhosepreferhbhOat 1¢hese

conposi tions gg% o?ltﬁg ag‘gg(t)(%ieg a]'fsei @d1¥fglAa(%ftaC) go%ﬁbination thereof. Preferably said
composition is enriched for IgG1 over IgA. In another preferred embodiment of
the invention the composition is enriched for IgA over IgGi.
25
In some embodiments, a composition comprises a ruminant antibody in an
amount that is between 0.001 to 100% of the total amount of protein in said
composition. Preferably said antibody is present in an amount of 0.1 to 50% of

the total amount of protein in said composition. Preferably said antibodies are



20 preferably between 0.1-0.3 g/1; fucosyllactose, preferably between
0.1-0.3 g/ 1 fucosyllactose; and GOS, preferably between 3-6 g/1. An orally
del i ver edwouniwmnic4ant i body preparation can be fornul at edTiNL2ea1fosen28l such
as a watery solution, mlk, yoghurt, or as a spray- or freeze-dried 25
protein preparation, or encapsulated to protect the antibody in the
stomach. Preferably, such antibody is added to an infant forrmula or a mlk
product neant for human consunption. In another preferred enbodi nent of the
i nvention, the conpositions described herein conprise a probiotic bacteria,
or a prebiotic. The probiotic my be, forigxanple, lactic acid bacteria
such as 30Streptococcus lactis, Streptococcus crenoris, Streptococcus

di acetylactis, 22 Streptococcus thernophilus, Lactobacillus bul garicus,
Lact obaci | | us pegsedbphiuh asiound ef bisansen labguhaid0Et invars prefavatdbheiwdensl (i f i dus,
Lact obaci | | us Sei baci]lus lactis, Lactobacillus plantarum
LactobaciIIu33§°éhﬁ%%h§§{ %%ﬁ%%gﬁﬁpkﬂg del bruekii, Lactobacillus

t her nophi | us, Lactobacillus fernmentii, 5 Lactobacillus salivarius,

Bi fi dobacterium | ongum_Bifidobacteriuminfantis, Bifidobacterium bifidum
and Pedi ococclid ageeleyred; eqabodiment at gk 19 heabt Pre&erainiteln o fPE UK be any

prebiotic gli QP&WM R8st S35 RnameR! ﬁ%f‘e@%l&%q@é‘s‘% B354 484 more preferably
fructo-ol i gosaccharides, fuco-oligosaccharides, sialo-oligosaccharides, as

wel | as inuli atldaet 80%|apdanste wafaybblyourlecasy vl apéotaraprefsiably ht kasone,

gal actans, an Onucl eoti des. t hough m.nant t k-bodi e reelatively
asistant to dagrauaeras 1 Ernel it TR s aAP e BOb iR A Rucht e 8/ £.
preferred thatosbindtipheparet.iFafdrablyhsd canpisitied fsadrir@ihed GoPILCE @FeBlgA.
delivery vehicle conprisjng said antigen specific 15 antibody, wherein said
del i very vehi & @nglhgh pedferig sabodimppteaithganvendiondds compesityndpenyssa f r om
sai d vehi ghe. syaLhQs, gahj very vehicles are known in the art that allow
specific rel ease of enclosed or envel oped substances in the intestinal
tract. It is preferred that said vehicles allow rel ease in the smal

i ntestine. Boyine i | obul be for mul ated, . f | t hat
1 s 20 coat oL AHROBRCF (MecalE AR RTeRLr oo rkred Bet R A pLadtTl on

in acidic condihipppparatidarsieebld fof alnynidteephakd ertexuphaat mjédionent eric
coating being. insoluble at gastric pH but soluble at intestinal pH include
cel | ul ose aceiBravenetpalarpistiniionoRHYIaNe AettHin or ¥adinyl ose pht hal at e,
polyvinyl?getate pht hal ate and acrylic acid polyners. 25 The rel ease
profile of a rum nant i mrunogl obulin conposition can be altered by varying
t he coating t Frekreddy ths rwelihamtsanthedoongrssiibédhewin bhepooatadrg.a | f

sust ai ned rel ease of. bovine, i nogl obulj,n i s desire ust ai ned rel ease
Coat i nge, or Rrsgree B SoktPHRE rareauE tiatrabePe PR HELPT Bt ngs.
can any nutritional or pharmaceutical composition, such as dietary, food, or health
supplements; concentrate; and functional food (milk or other dairy product,
20 protein bars, sports nutrition, drinks, food supplement, food for medical
purposes, clinical nutrition, and preferably products for child nutrition).
Functional food refers to any fresh or processed food comprising one or more
components that provide a physiological benefit to the consumer of the food. In
some embodiments, the one or more components are not normally present in
25  the functional food; in some embodiments, the one or more components are
normally present, but are present at a higher level in the functional food. By
way of example, as defined herein, raw milk is not a functional food, whereas
milk that has been processed to concentrate immunoglobulins, or milk that has
been supplemented with immunoglobulins is a functional food. The

30 physiological benefit may be a result of the one or more components alone or



30 be applied. Pharmaceutically acceptabl e excipients for sustained rel ease
23 coatings include cellul ose derivatives and copol yners of nethacrylic
aci d est ew®20u0ls73%8 et hyl cel | ul ose and Eudragit NE, EudPragiNL26d1/0800d5
Eudragit RS. In sone enbodi ments, sustained release formnulations rel ease 5%
to 20% by wei ght of active substance within 1 h., 23%to 27%w thin 2 hr.
33% to 42%5 wthin 3 hrs, 75%to 82%within 5 hrs, 93%to 97%w thin 7
hrs, and 100% within 12 hrs. It is within the purview of one skilled in the
art to nodify the release profile based on the disorder to be treated.
Preferably, rum nant antibodies are preseng in a conposition in such an 10
anount that between 5 ng to 100 g per day is admnistered. In sone

enbodi ments, the bovine anti bodies are present in child nutrition, such as
i nfant f or mul she ehnlinatign afifieninst eredrd Q@nmonarrtﬁﬁtnd othebconwdnen qffgh@o 10

g, pr ef er ab! yifoo%t %758 Fra%gs( gﬁ tt"l.gnc%lqgﬁl E %00 cg%rl theer olgllﬁ/e’ argtho hild

nutrition w l be a I n an annuﬁ% of between

20 M to 1000a€dord151g[16rth€|&yvenﬂ@ﬁ idasagerydide odelparqumauéthm paeicalkt avei ght
of the individual. In some enbodj ment rum nant_ i ymunog) obul i ns are
provided in cOREHSAATYIEH: WPEH talFeianaRaY Fvléwfﬁe%ﬂ%f EW%W% Cre}Bh as, e.g.,

TGF-13, prgf e%@a@éo‘éa&‘&"rbﬂﬁ d&Ea 131k, fleyt REtd4S EmiIR ﬁ%% i va B PRl Bt
response, 20 preferably a pro- inflammatory or allergic | mune response, as

descri bed her siikk, ﬂaﬁowdn@h@n@o@mmeSarOdm ov'rtmﬁmrat:lonrﬂmmn@ obbbdimenasnd
TGF- 13 are co; foFllkln ﬂ@ Lo %gP? tr s dut; ). enbod nments,

the pharnaceu |cé1c PRRUeTS |onala@d?f§8%(3 d%s&rﬁbéﬁpﬁﬁ?%ﬁn conprlse
a anti gen- spegidduet.dntdobroymibdtimaAtanhé gﬁfttloHéBﬁoed a&hlbrlsésh@t lRat gmn i's
specific for an allergen or pathogen as described here Pref erabl vy,

the rumnant HfMtpatlcast FeLkeMedt kartetQ w@l%%%w%ﬁg@@@@%‘i&&&%. c

anti bodi €%0 ug/ml, at least 1 mg/ml, or at least 2 mg/ml of antigen specific bovine

immunoglobulins.

A processed milk product refers to a food product obtained from milk, that has
been subjected to at least one processing step (such as, e.g., any pasteurization
15 method known to one skilled in the art) that reduces the number of viable

pathogens in the product as compared to the non-processed food product.

Child nutrition includes infant formulas, follow-on formulas, infant cereal
products or growing-up milk, i.e. modified milk or milk powder suitable for

20  children of 1-3 years. The term "infant" as used herein, refers generally to
children less than about 2 years of age, most typically less than about 1 year of
age, and the term "infant formula" refers to compositions administered to
infants to meet their sole, primary, or supplemental nutritional needs. Infant
formula comprises lipids (such as tri, di, and monoglycerides, phospholipids,

25  sphingolipids, and fatty acids), proteins, and carbohydrates (such as
disaccharides, monosaccharides, maltodextrins, and starch), and preferably
further comprises vitamins and minerals. Infant formulas and methods of
making are well known to one skilled in the art and are described in, e.g., U.S.
Patent No. 7,090,862.

30



24 1t was previously showmn that mlk froma rum nant that was not
previously imuni zed for an antigen can specifically react with said

anti gen (WQTRoRulslisgati on W2008/ 127105 and Col Ii ns et alPCI/NIno11AseRs Al | er gy
Appl I nmunol 1991; 96: 362-367). This indicated that the m |k contained
antibodies that 5 specifically bound the antigen in spite of the fact that
the rum nant had not been i mmunized for said antigen. In the present

di sclosure, this aspect is exploited in an industrial setting where |arge
volunmes of mlk are processed. In sonme enbodi nents, the disclosure thus
provi des rum nant antigen specific antibogges frommlk, colostrum or
processed versions thereof, characterized 10 in that the mlk is derived
froma mammual that has not been i mmuni zed with said antigen prior to

col | ecti ng saiPdeipfahty infhet feemmlaatsogempirises hee eomoex pf whey heotpimesent

di sclosure refers t0o.a %gy h n uch as antigens from pat hogens
able to infecfmgﬁah@gﬁgg |§g%§éﬁﬁg§PﬁR§%ﬁﬁﬁéﬁﬁgﬁﬁ allergens to which a

human can bec@s® Rlok@nh@ncdry ' hame)] ghétorlizosacahaddd (GOB), refers to

adm ni stering_a conposition conprising the antigen and _tynpi y an

adj uvant to alsHeERORACERAT RS SN y gbearHPRg! dil %ﬁﬁ@_ﬁg» esponse
agai nst sakd @'ﬂaﬂlﬂl%@tos@?ﬂ‘a]g), Nb&b‘ﬁﬂﬂﬁ&os@KF]Q?[H?ig%tairPBol&ﬁﬁée%ﬁfraﬂeH 8@l dcfmnal .

The adm nistration i nvolves 20 the facilitation of | ntensive contact

bet ween t he cbnpberemtd adpha-haockompugdtdlen agidd Arhehifemoaelde Blobesabpxadneic
mammal . Such adi i sLE At ons, ! ¥BECALIY AOLY S, dERASLL L Rl A SqIRas) ti on
i nsi de the mafhal H§’%9ea%'ng & G H A P U 25T MORTHUS Heand

i mmuni zati on Offag8fdEniANBFvi WAt ddnditising @l aatibedre présepatimagen abl e
to infect and cause disease in a human, an allergen tg 25 which a human can
becone al | er gREogRt gt bdMse Rl 0 A0 8 e dretexale PaBT S8 6 e 2000 CHAR HYHE f or

an ant i gefof . BAeBGh 1991 th SOTLRAN (kA dieRl: AprPlBYaRtsomedi sease i

said rum nant is therefore not cons ered an 1 nmmuni zation in t he cont ext of
the present desbbdswerds, edlovagrntiladietdroprefenam agemast of betwaesthdbe

(part ) L ne oo, o AL By RLAS A5 RLEe FE MR o
consi dered ansomBeRiboairh&its] Fecbhi@itpt@b&At infigabasUleor H{iAd infahbadtnula
Aot s s O rites betwoch 0.01 1600 ma/ml prelorably between 0/03 fo 10 mml,
15  more preferably between 0.5 to 5 mg/ml, preferably between 1 to 2 mg/ml, or
most preferably between 0.5 and 1 mg/ml of bovine antibodies. In a preferred
embodiment, infant formula comprises between 1 and 10, preferably between 2
and 5, more preferably between 3 and 4 grams of colostrum per 100 gram of
infant formula powder.
20
The disclosure further provides child nutritional compositions, preferably
infant formula, comprising antigen-specific antibody obtained from the milk,
milk product, colostrum, or a colostrum product of a ruminant, preferably a
bovine, based on a composition of carbohydrates, fat free milk solids, fat, and
25  WPC-35. Preferably, the carbohydrates are present at between 25-50 %wt,
preferably 28-46 %wt, the fat free milk solids are present at between 12-
20%wt, preferably between 15-18 %wt, fat is present between 22-30 %wt,
preferably between 24-27 %wt, and WPC-35 is present between 5-20 %wt,
preferably between 8-18%. These concentrations can be adjusted as needed by

30 one of skill in the art. The compositions may further contain, either alone or in



5 mlk or at later stages during mlk processing froma m ||k product, such
as fromwhey (e.g. mlk whey, colostral whey, cheese whey and acid (casein)
whey), skwoanitdg7ass fermented m |k, or reconstituted whe@gTINLQOHING0025
concentrate or powders. Rum nant antibodies may al so be collected from
colostrumat all stages, including the colostrum produced before birth,
imedi ately after birth, 10 or up to one nonth after birth; as well as a
col ostrum product, such as col ostrum powder or col ostrum whey protein
concentrate. In a preferred enbodi nent, a nmethod for obtaining the

ant i bodi es described herein conprises col pgcting mlk or colostrumfroma

| actating rum nant and 15 collecting said anti body fromsaid mlk or
colostrum Preferably mlk or colostrumof at |east two individual

rum nants of theceahmasivacidsstigmppusifenibhyr beasween lehive colosigusmingbrant i body.
In this way, al I n o, anti i.es .can.be . col | i fficlhent
amount 5. or BrEr bR b AT UPRILES FONR B bR RRM P B B o
or col ostrum 0f5%ftrt, neastprdRrabsid baowe@npy.e5-erakiallydlacloeasd.g.20ivit¥) i ndi vi dual
rum nants preferahly of th speci es.  Preferabl id rumnant is a
bovi ne, pref ePEHY a%@%&ﬁ%@f@%ﬁ%&héw%sm@ pﬁ%r%@hb%t%g?%w or
commerci al by expk)-§188s3R85}EE QGDS) AL &1 BlaH g2 BE&L 8IRRANKEANE SdfE ARt 1S
of the species Gayal, Bos frontalis (donmestic gaur), Bos nutus (Yak) or Bos
t aur us ( Donesbelove@at§-1&y1% | mommptefablyrlefteceedOd@poi. nent, said rum nant is
a 25 goat or a sheep, preferably a nenber of the subfam |y Caprinae. O
this subfamly the nenbers of the genera Ovis or Capra are preferred. O
the genus Ovi PrefehiblBeicempoVitidnabim®siscHestBsiif e theSoRswingr red. O

t he genus Capra the species Capra aegagrus hircus (the donesticated goat)

i s preferred. CPRPETBEFetEPet df e verfsdbn ehntes seiederably hrdneen 454 7cattel , " a
donkey, 2180 BUfoRYQratés; BOFw&Ol4-8ad @ Bat fréSnfik R/Huk PAYerbhRBAR bR Zed

b
or non-immuni zed rumnant 1s preferably specific for ‘an a%l ergen antigen, a
human growt h flagworfat frehorilinsadidsi detyeem 288 Povtfhegirefeahblybetwepi 24t ory

el cvant o scACeRt iar beoe it G PROGT. TSRt PR R eI B PRl T

derived from and ibetiatnzEg%winbolatitum RirefeenBlpptwsed o 420wt dlskyris. deri ved
froma non-inmmuni zed rumnant. As m |k contains several conponents, notably
fats, oils non-antibody protein and carbohydrates it is preferred to submt

said mlkqto [ nei | ecti Oga% ﬁgg ody. A
sui tabl e é% ar ?f%épf)oﬁgggr@gﬁ%ﬁ&%%% Ctg{?g}%g% Oelgt&:m(l)ﬁl %#oﬂ%nti Igi i esml%s raw m | k
or col ostrum fdllowkng coropbotbm:bmt what 30-85tveataebohyidratel cptef¢rabhchiteeen a

Al %6 be Used. SRR PERTPSRE GRPURr) ISR bR SRR SR S B g
since at tenpBE@deness- BPOWE fiteedRiilli J3U dPOb&twebar23md Kwt TR Qiréferably
between 24-27%wt fat; between 5-15%wt WPC-35, preferably between 8-
20 12%wt WPC-35, between 1-5%wt colostrum, preferably between 2-4%wt
colosturm, and between 8-15wt%, preferably between 10-13wt% GOS.

Preferably, the composition comprises colostrum , fucosyllactose, siallyllactose,
and GOS has the following composition: between 25-35%wt carbohydrates,

25  preferably between 28-32%wt carbohydrates; between 14-18%wt fat free milk
solids, preferably between 14-17%wt fat free milk solids; between 23-28 %wt
fat, preferably between 24-27%wt fat; between 5-15%wt WPC-35, preferably
between 8-12%wt WPC-35, between 1-5%wt colostrum, preferably between 2-
4%wt colostrum, between 0.01-0.5%wt fucosyllactose, preferably between 0.15-

30 0.3, siallyllactose between 1-6wt%, preferably between 2-5wt%; and galacto-



15 mcelles will irreversibly aggregate (or "curdle"). There are two main
types of pasteurization used today: H gh Tenperature/ Short Tinme (HTST) and
Ext ended wbebfl/dsriee (ESL) treatnment. In the HTST proces®CTiNL2i11i080026r ced
bet ween netal plates or through pipes heated on the outside by hot water,
and is heated to 71.7 C (161 F) for 15-20 seconds. ESL m |k has a m crobial
20 filtration step and | ower tenperatures than HTST. M|k sinply | abel ed
"pasteurized" is usually treated with the HTST nethod. M|k can al so be
pasteurized at tenperatures |lower than 71.7 OCin conbination with

i ncreased pressure. This is equally effective in logarithmc killing of
bacteria as higher tenperatures at |ower pressure. 25 A m |k processing

step preferablé conprises a separation step. A preferred separation step
conprises a svtbposapdragide (HS)hetweor 8doWb%t praterably petmdeal 10y)3vdépl et ed for

fat. Thus ano r_preferr starti.ng pr ration for the collection of

ant i bodi es COE%EP?§§%§§?ES%Fa%%ﬂggcgﬁwﬁﬁﬁgFﬂ%%s undergone a fat depletion
30 step. In a preferred enbodi nent said separation step conprises
separating the 27 mlk in at least tyw parts and of which at |east one is a
protein rich ﬁ‘&ﬁtéwwﬁ%&w%ﬁs g*SC%zﬁ@fi B%WH?F%H%‘%QtO@HhﬁrtE)@ég%%Weiﬁ tk'%B?

colostrum ks posgbdHibn nlVEELrord e A SolRd, &f £ &I NEE m39itdWLE BgaIANT Step
is part of a (sem)-conti'nuous process. In a particularly preferred

enbodi ment, aswtlegs feadyttooweiislapt &yardd. 5 from said nmil k and said anti body
is collected fromsaid whey. Thus in a preferred enbodi nent, the starting
preparation for the collection of antibodies conprises whey. In yet another

enbodi ment, t heysbardel dfdg@repabatisantd gephkectll heeiticnal edmpoditibedhes
conprises fernmented mlk. A starting pojnt can he as indicated herein above

but al so fronfEclosedastainuthacAlesiBERiR dhe cyprefiionoRgerseroalave duseke
therefr Oml? ! nr(%lﬁfe%lfﬁa[r'ﬁ%ﬁy%mﬁﬁ%@, i(otﬁ%ihg)u%’ég Jrabt, L&rse aaked vilky@or

criterion for co ection of Sald‘ﬁl : IS criterion |nclude$ time in the
| act ati on cycbg purifieddgGenbetpwenn Tabki 2of Eixamalt 5,irswseilkcoethionmohe basi s

that it is produci 5. n | m |k and.not col ostrum, .In apother

enbodi ment , "o rh pOfelh TR £k fiudRon ok S BR iiiaid s G cong
col ostrum | npgerfané b%hp@éi@fe@ﬂf&ﬁﬂ;;ﬁﬁf@ O£ BRfent SPARbUGHIC. B LOPRFRPIVSES

anti body content of the mlk, antibody specificity in collected mlk, type

of food or typembesifigetivhon psepssreaentliqndes reenshitedipg arligwid aemprise
vacci nati gg f Bétv@é%n%t-é@g?pca(}f)oﬁydrates, more preferably between 37-58 g/1, even more

preferably between 48-58 g/1; between 10-15 g/l protein, more preferably
between 11-13 g/l; between 23-29 g/l fat, preferably between 25-27 g/l; between
3-10wt% of minerals and other components, preferably between 4-9g/1, and
between 0.1-5g/1. These compositions may also contain siallyllactose,

20 preferably between 0.1-0.3 g/l; fucosyllactose, preferably between 0.1-0.3 g/1
fucosyllactose; and GOS, preferably between 3-6 g/1.

An orally delivered ruminant antibody preparation can be formulated in a
fluid such as a watery solution, milk, yoghurt, or as a spray- or freeze-dried

25  protein preparation, or encapsulated to protect the antibody in the stomach.
Preferably, such antibody is added to an infant formula or a milk product
meant for human consumption. In another preferred embodiment of the
invention, the compositions described herein comprise a probiotic bacteria, or a
prebiotic. The probiotic may be, for example, lactic acid bacteria such as

30  Streptococcus lactis, Streptococcus cremoris, Streptococcus diacetylactis,



pat hogen of said mammal (i.e., vaccination as previously described herein,
such as vaccination agai nst an ani nal di sease), or a conbination of two or
nore of swodotwdsrani a. 25 In a preferred enbodi nent, saiPdTaRitid®dgo2fs an
lgG, IgA 1g& or an IgMantibody. Preferably, said antibody is collected
froman anti body-enriched fraction obtained fromsaid mlk. Preferably,
said nethod further conprises a step to enhance the levels of IgG, IgA or
a conbi nation thereof when conpared to other proteins present in the
anti body enriched fraction. Preferably, the 30 anount of beta-I|actogl obulin
is decreased by at |least 50% This can beg28 acconplished for exanple by a
specific hydrolysis of beta-I|actoglobulin, or by renoval of
bet a-| act ogl obulin by size separation or by renoval using an anti body
specific for S@tea@tdca@@@gh@mmhﬂ,luSThastOba@ﬂeﬁ bblgwlcas rieqdﬁgwdlb*s collecting a
bovi ne anti bo [ to e u : :
bet a | act ogl oftiPH M TRERTRAES By Rl FE b PR ER RGP BB ey
purification $hepbhdllabisitiz, Bactabddiliadylahtacin doact staicills wanimikaed for said
antigen specifi nt.i body ng the possjibility to_col antig
specific anti B@af;?%w&ﬁ% éekbaltg@ clcﬂclt@@ﬁﬁl&ﬁ tbﬁflﬂ?ﬁ#@r%%C@hﬁ?lﬁ%f@gn@mhe
sane speci §s ahlQns:illle safifd it B1ﬂ&66aﬁ:te9ﬁhh%hg%ﬂcm SBgiabbidenhnpieuis of
affinity purified 10 antigen specific antibody, in spite of a possi bl e | ow
preval ence of Bsfadqi)aamumdiq/fldmneamPedidmﬂp@m@arewsiale, slampxtelres ﬂleaeqfr 24idr r ed
enbodi nent, thlc;blq;llecnte m | rb1 I qost mls e fl 1 eil hmﬁ
presence of af AntT G OF “FhB I SiC eSS AR gBif saﬁe‘t’i?l i ¢ a%???‘%o& €8, The
15 overal | contets- olegosa&mamgls qbt;kb bhgosuecﬁalﬂﬁiem dlklOQﬂlg@@étd@ﬁﬁfldé@ GaRvdlEas
determ ned and/or the presence of an anti body specific for a particular
anti body. Thelhi!Ik bsta glgrares caipbdan:: wamse peeiaplaariactoife gal?fcfw fRe
processi ngyst RSl & erably after collection. 20 Regardl ess of the nethod
used to obtain antigen-specific antibodies, the anti bodi es useful in the
met hods descri bed herein are "functional", i.e., are non-denatured
anti bodies th are ca abI of blndln Theref or e eferr
QAR N R SR e S T A
anti bodi es. 2huAsinugRbroigt&itihal TRt GO IPesa Te Bilthtishil S@Phtgald BRSrdls used
inits non-limting sense to nmean that itens following the word are
i ncl uded, but afPepstIasonspRErEEE aldelverartahifie sompasmgsask apiigrtspeacHic
addi tion e h ally
TR A R s S P i N s e
conpri se addi saldlmitlhodmﬁmme am(d%htd]mﬁ/ drivmis delivery vehicles are known in the art

that allow specific release of enclosed or enveloped substances in the intestinal
tract. It is preferred that said vehicles allow release in the small intestine.
Bovine immunoglobulins may be formulated, for example, such that it is

20 coated with an enteric coating which is resistant to dissolution in acidic
conditions. Pharmaceutically acceptable excipients for enteric coating being
insoluble at gastric pH but soluble at intestinal pH include cellulose acetate
phthalate, hydroxpropylmethyl-cellulose phthalate, polyvinylacetate phthalate
and acrylic acid polymers.

25
The release profile of a ruminant immunoglobulin composition can be altered
by varying the coating thickness as well as the composition of the coating. If
sustained release of bovine immunoglobulin is desired, sustained release
coatings, or mixtures of sustained release coatings with enteric coatings, can

30  be applied. Pharmaceutically acceptable excipients for sustained release



29 ones specifically identified, said additional conponent(s) not altering
the uni que characteristic of the invention. The articles "a" and "an" are
used her evo2bu/asefeear to one or to nore than one 5 (i.e. pCoroNLIa0b11l08@RS one)
of the grammatical object of the article. By way of exanple, "an el enent”
means one el enent or nore than one elenent. The term"treating" includes
prophyl actic and/or therapeutic treatnents. The term "prophylactic or
therapeutic" treatnment is art-recognized and includes 10 adm nistration to
t he host of one or nore of the subject conpositions. If it is admnistered
prior to clinical manifestation of the ungpgnted condition (e.g., disease or
ot her unwanted state of the host animal) then the treatnent is prophylactic
(i.e., it protects the host against devel opi ng the unwanted condition),
whereas if it coadingdnnelude eelddlosd denivatitesfaadicapolymens of methaswelit aud esters

di mini sh, - arerrgrf SRV R A FAPRRN AR Bl Rh b P ISR W or i e

ef fects theregdhe eAhodirehtbessitfined réloasefoenmilctiddiatcleape 6veat2% By di sor der
or condition retﬁfs to.a conmpound that, in _a statistical sa reduces

Ih ) I
the occur r enc&esFhtiof acidyesredancegvishincbRdiZBliote 4 1o FREIR Ryt WSW%

relative tg agiffihRaakeds%enkbl wRRIHPS Brs W30 A5 Wifln GNSRL 2 16@4uces the
severity of one or nore symptons of the disorder or condition relative to

t he untreat edwidnnrl8lhrsakips withig thOFSCREWTE O SFH1IFHEN FGURRS nFodjiir el A- C:
Bi ndi ng of bovine IgG,. f vine | (B nd of bovine IgM (C) from
T le?ﬁe S[?rgaieggngss)eg orrllg?l lﬁillsio]rdgrp’co be) ti’r%aé e

colostrum (gre a I'éd"bov I'hmunogl obul ins 5 (bl ack

hi st ograns) on human nonocyte-derived imature DC. Dotted bl ack histograns

represent background staLning. Data fromone representative donor of two is
?‘1’1

shown. Fi gur e PPelernblyi igningnbantiberaes Msnyeesitdn @giossPatitiaiolyr 3y aind
aggregateqdy  amount that between 5 mg to 100 g per day is administered. In some

embodiments, the bovine antibodies are present in child nutrition, such as
infant formula, which is administered in an amount of between 20 mg to 10 g,
preferably between 50 mg to 2 g, per day. Preferably, the child nutrition will be
a liquid and will be administered in an amount of between 20 ml to 1000 ml

15  per day. The dosage will depend on the age and weight of the individual.

In some embodiments, ruminant immunoglobulins are provided in
combination with an anti-inflammatory cytokine, such as, e.g., TGF-j,
preferably bovine TGF-B, for the use in modulating an immune response,

20 preferably a pro-inflammatory or allergic immune response, as described
herein. In some embodiments, the ruminant immunoglobulins and TGF-p are

co-formulated into a single composition.

In some embodiments, the pharmaceutical or nutritional compositions
25  described herein comprise a antigen-specific antibody and an antigen.
Preferably, the antigen is specific for an allergen or pathogen as described

herein.

Preferably, the ruminant antibodies described herein are bovine antigen-

30 specific antibodies.



10 (m m cking i mune conpl exes; black histogram 1gG on human

nonocyt ederived imuature DC (A). The effect of pre-incubation with a

bl ocki ng wot20GDB236ant | body (10 pg/ nL nouse anti - human CP8Z/NI20n®s560218. 26;
BD Phar m ngen) on the binding of human aggregated 1gG (bl ack hi stogram

W t hout anti-CD32; grey histogramw th anti-CD32) on immture DC (B). 15
Dotted (w thout anti-CD32) and solid (wth anti-CD32) black histograns
represent background staining. Figure 3A-B: Effect of colostrum purified
bovi ne i munogl obul i ns, and of human nononeric 1gG - with or without 100
ng/ mL LPS - on IL-10 (A) and 20 TNF-a (B)oproduction from human nonocyt e-
derived immature DC after 2 days. Non-stinulated i mmature DC and 100 pg/nL
poly I:Ctreated inmature DC were run as negative and positive controls
respectively (ltswes beavioysdy slaevan (lgat)mllbémn farr@mloan@t frl@pmemta)ﬂfweudmnor of

three is Shown Z‘Efuzedgf%r ant%%!n &pi SBecgf{]caq Wm{usao(? I[Qtﬁg Gﬁl’laf ter in

vitro dlgestlon expernmen s mmc $ VRS tract.
The per cent ag®ubficdti@ WEROOGA 2Fa65 dﬁﬂe]oﬂmlmet ﬁf tIﬁf ABch ARBrgyl8eh] Ianauz40
mnutes (t= tine nt .m m cking i.nfan estion._ The Bécentage

of 1gG and |gA9‘€A%\s96dﬁ2e$ﬁﬁt>n bisdndispted thghthe vl °3H inedanfihofies

treatment g %ﬁé&ﬂ?&l@%ﬁd%ﬁ@bﬁﬁ%&ﬁ%‘spné‘;%f fHeqHEE bt (IR AL AIY oS tions
for the preparation of infant formula. patent and literature references

cited in the be@sgnmugwdlfm wma@@ganelmféleehysen'mbm@@wae é@lﬁ)a}speetf ®rence in
their entiret e invention ur t.her . ex m11f9

ol oo e ekspiBidih hEYERIEA stablWIEE 1GER IS Tl Bt BlocUD

merely serve 1© s@rharehfbwdhh@aﬂsw@rﬂls@dssuré@h@%mu&% rMoxanpheadtigdd ety
capacity of bovine inmunoglobulins on imature dendritic ceIIs Bovi ne
i munogi obul i ARtiRedies Fiom MilkkdcolpymiBoot REcered yeFrnuieneplarharpeteread col um

folloved By a;Prgl&hd ﬁlﬁQisl{{H}we-ﬁt}hﬁn F&%'rlﬁl'n?ﬁ tRQY hg@ﬁ%&ﬁ‘"ﬁﬁﬁﬁ&ﬁﬁ@&‘ With

material was enriched for 1gGlL but still contained IgMand IgA The bovine
col ost r um andspdrantiged Wroritneollentingoglidbulk.ns preparati ons contai ned 1gGlL >
IgM> IgA > Ig& (table 1).
The term antigen in the context of the present disclosure refers to an antigen
of a human, such as antigens from pathogens able to infect and cause disease
15 in a human and allergens to which a human can become allergic.
"Immunization for an antigen" refers to administering a composition
comprising the antigen and typically an adjuvant to a mammal with the
intention of obtaining an immune response against said antigen, said
adjuvant, or combination thereof in said mammal. The administration involves
20 the facilitation of intensive contact between the components of the composition
and the immune cells of the mammal. Such administrations typically involve
depositing the composition inside the mammal by breaking the skin layer.
Immunization thus means immunization of said ruminant with an antigen of a
human, a pathogen able to infect and cause disease in a human, an allergen to
25  which a human can become allergic or a combination thereof. Vaccination of
said ruminant for an antigen of a pathogen of said ruminant to treat or
prevent a disease in said ruminant is therefore not considered an
immunization in the context of the present disclosure. Oral administration of

antigen as, for instance (part of) the food of said ruminant, is often associated



20 Table 1: Bovine 1gG 1, 1g&, IgA and IgMconcentration (ng/ m) in

col ostrum and AFFI - Trm protei nG purified bovine i munogl obulins (nean + sd;
n=2) | g@&ol2gGA8r3A | gM Col ostrum 2.46 1.11 0.00 0. 31 POTOM.2(11230028. 37
purified bovine i munogl obulins 5.93 2.23 0.00 0.10 0.02 0.94 0.11

25

with the induction of tolerance in the mammal for said antigen and is

therefore not considered an immunization in the present disclosure.

The ruminant antibodies as described herein may be collected directly from the
5 milk or at later stages during milk processing from a milk product, such as
from whey (e.g. milk whey, colostral whey, cheese whey and acid (casein)
whey), skim milk or fermented milk, or reconstituted whey protein concentrate
or powders. Ruminant antibodies may also be collected from colostrum at all
stages, including the colostrum produced before birth, immediately after birth,
10  or up to one month after birth; as well as a colostrum product, such as

colostrum powder or colostrum whey protein concentrate.

In a preferred embodiment, a method for obtaining the antibodies described
herein comprises collecting milk or colostrum from a lactating ruminant and

15  collecting said antibody from said milk or colostrum. Preferably milk or
colostrum of at least two individual ruminants of the same species is pooled
prior to collecting said antibody. In this way, also low abundant antibodies can
be collected in sufficient amounts. For this purpose it is preferred to collect
antibodies from milk or colostrum of at least 10 and more preferably at least

20 100 individual ruminants preferably of the same species. Preferably said
ruminant is a bovine, preferably a member of the genus Bos. Of the genus Bos,
the commercially exploited species are preferred. Preferably said ruminant is
of the species Gayal, Bos frontalis (domestic gaur), Bos mutus (Yak) or Bos
taurus (Domestic Cattle). In another preferred embodiment, said ruminant is a

25  goat or a sheep, preferably a member of the subfamily Caprinae. Of this
subfamily the members of the genera Ovis or Capra are preferred. Of the
genus Ovis, the species Ovis aries (Domestic Sheep) is preferred. Of the genus
Capra the species Capra aegagrus hircus (the domesticated goat) is preferred.
In another preferred embodiment, said ruminant is a camel, a donkey, a

30  buffalo, a horse or a lama.



Human nonocyte-derived i mmature DC expressing CD32/FcyR-11 were incubated
wi th bovine colostrumor purified bovine i nmunogl obulins under 25 netabolic
i nacti ve worndiisosss (4C and a non-toxi c concentrati on ofPCHRaANI2)1110500d8t er m ne
possi bl e cross-speci es FcR/ i mmunogl obulin interactions. 32 The binding of
bovine 1gG (250 pg/nL) from both col ostrum and purified i munogl obul i ns
preparations was clearly increased on imuature DC (see figure 1). This

bovi ne 1 gG bi ndi ng was dose dependent. The binding of bovine IgA and | gM
was only mnimal. 5 Mononeric human 1gG (250 pg/nL) was not able to bind to
CD32- expressi ng human i mmature DC, whereasgaggregated human |1 gG (250 pg/ )
clearly bound to these cells (see figure 2A). This observation is in |line
wi th notion that Gonly interacts with CD32 after cross-linking, and
suggest s t hat Amk@tl daﬁmmaenmlmm@lde%pmpmgmmurbmﬁ neningGt gnpiefarablyre DC i s

det er i ne. whePReT L BT RG, 10 Rithar AR BRUT o HEHRT AR was

CD32 specifi Cga$tlﬂﬂ§ﬁ‘ﬁtéﬂtﬁaD€r mm&am]@ Vﬁfosata%dsthiﬂleﬁlﬂ@ﬂ(bMes'kﬁrabbngi ng nouse
anti - human 2 antibody (10 p cl one FL18.26 from BD Pharm ngen). This
anti - CD32 pr ePR¢teE e ftPERELS: |0§f OF]%%}"LF@&YaPFIQBB??F‘cﬁ eptet antigem egated |gG

(see figurg 2BhhodfiSedtestiduakipBhpe Mgiwfa Mt 1|119§uﬂfzre§'iumlﬁ§r¥t' ng with
anti-CD32 suggests that other receptors such as N nmay al so play a role

i n bi ndi ng of Paglgraigntsadd aum’pfbtbmdierlg@i@nnmramobumlausues?@ummarne) to human
DC. Exanple 2: Biological activity of imunoglobulins on immature dendritic
cells. LPS-insensitive (TLR-4l ow and CD14l ow) i mmature DC were exposed to

bovi ne col ost A@mlﬁmdormatri@‘s'eeéreb@uin@enémmgb@tmtd laﬂs \ﬁbhfan@r@ddw&gm@m trace
25 ampbunts of LPS from Escherichia caoli in an atte m m.c sol ubl e
i mune conpl ed capohgirages|iyis p&s@fe@)@ﬁldg ﬁwbmlfﬁ@l%&lik/m BW%%H%WH%&% by

exam ni ngigyt 9&&&%085&@%%&%0@&. K suit'abljeostéﬂ%g Hl:epa}atlon for the collection of

antibodies is raw milk or colostrum. Milk or colostrum that is treated with
heat to achieve a logarithmic kill of bacteria, a process referred to as
pasteurization, can also be used. Pasteurisation typically uses temperatures
below boiling since at temperatures above the boiling point for milk, casein

15  micelles will irreversibly aggregate (or "curdle"). There are two main types of
pasteurization used today: High Temperature/Short Time (HTST) and
Extended Shelf Life (ESL) treatment. In the HTST process, milk is forced
between metal plates or through pipes heated on the outside by hot water, and
is heated to 71.7 °C (161 °F) for 15-20 seconds. ESL milk has a microbial

20 filtration step and lower temperatures than HTST. Milk simply labeled
"pasteurized" is usually treated with the HTST method. Milk can also be
pasteurized at temperatures lower than 71.7 °C in combination with increased
pressure. This is equally effective in logarithmic killing of bacteria as higher
temperatures at lower pressure.

25
A milk processing step preferably comprises a separation step. A preferred
separation step comprises a step wherein the milk or colostrum is (partially)
depleted for fat. Thus another preferred starting preparation for the collection
of antibodies comprises milk or colostrum that has undergone a fat depletion

30 step. In a preferred embodiment said separation step comprises separating the



33 2 days treatnment (see figure 3). This effect was dose dependent (i.e.
250 pg/m. > 50 pg/nmL). Purified bovine inmunogl obulins al so denonstrated
dose depewOenti/iszssan DC activation (i.e. 250 pg/ nL > 50Ppg/NIR2)11/050008 have
previ ously denonstrated the presence of bacteria specific bovine

anti bodi es, including against LPS, in mlk (see PCT Publication

W2008/ 127105). The conbi nati on of 100 ng/nm. LPS with bovine col ostrum and
especially with purified bovine i munogl obulins resulted in a strong
synergistic effect on the I1L-10 and TNF-a secretion from human i nmmature DC
10 (see figure 3). LPS at 100 ng/m al oneahad no affect on cytokine
production. This observation indicates that i mune conpl exes consisting of
bovi ne anti LPS specific i mmunogl obulins and LPS activate human i mmature DC
via a FcR si gmall it leastihwayparisamk ainwhieh3t ISt whgas a ofotisoviink part.

i rmunogl obul i in:the h Ln vi di gestion experinents were
berforved o GRS PHIR Floot SEFh el il ARl BTN SR

i ntestine on howkwe, itniepnegheluhhnsaid Prodebsingatdp BfifaetbBa Gendncimiramusand
adult in vitro dige%tion Brotocol n the %t$bility f hovine 1gGlL and | gA
in col ost r um WEESS LR RAATICOTINPLeHERE PRPPTIFNE % WheREACHPRAR PHiRGEXL i on

protocol |gft papPLAYingmt 8hy s40r AWy iDeNidtd 86h SMdwhed TiaGiaaf ter the
small intestine treatnent. The adult protocol, which is nhore vigorous,

| eaves appr oxprdeeky eibod096ntgdle sharting Aré¢paraton fdrrthaeolléesion) o dapidndient
experinment < 5% of. i nogl obul ins suryived 25 :th dult stomach.and smal |
Chbestine. 1 edtherre Rhof dadet phfpeR Pt Shnfy R e RO bt hEl i e

i nfant and adublleceion@df bhtibsdiBByorbpritdsefef@sited milk pAlstHrtihgrneesn bews pH of
the gastric phase in_young infants is 4 (this is pH 3 in the adult
protocol ) andtHeatadhgrgiBirbeye bealsadion @ refeasttyted comrsairats pr dBURGY IS ant s

and to 2 @@ur?nLRke@gM%%ﬁﬁnyé have recently seen that bovine IgGl and 30
| gA were stable for 6 hours at pH 4, but were quite sensitive to even short

34 exposure to pH3,5 and |ower. Overall, these data indicate that a

significant ampount of oral]ly.ingested inmun Ioguli S _are. pr.esent
Uhroughout  t e Adial T4 Bbq el R F i P HEPE Foracosd 89 SeciBHOR i nt ai n
functional i tycolfectibn®e s@Xnailk TEik $reendn IHrlples \tias s yhedlabldtbhagcleedul ts. An
early study from 1979 denonstrated that active E. coli EPEC specific Ig or
active Ig fr a@%ﬁ{n@odlment, said ruminant is selected on the basis that it is producing

15 normal milk and not colostrum. In another embodiment, said ruminant is

selected on the basis that it is producing colostrum.

In a further preferred embodiment, said criterion comprises antibody content
of the milk, antibody specificity in collected milk, type of food or type of food-
20 supplement ingestion by said ruminant, vaccination for an antigen of a
pathogen of said mammal (i.e., vaccination as previously described herein,
such as vaccination against an animal disease), or a combination of two or

more of said criteria.

25 In a preferred embodiment, said antibody is an IgGi, IgA, IgGg or an IgM
antibody. Preferably, said antibody is collected from an antibody-enriched
fraction obtained from said milk. Preferably, said method further comprises a
step to enhance the levels of IgG1, IgA or a combination thereof when compared
to other proteins present in the antibody enriched fraction. Preferably, the

30 amount of beta-lactoglobulin is decreased by at least 50%. This can be



t hereof are present in stools of infants treated with inmunogl obulins from
i muni zed cows after passage through the G tract, and that extracts

pr epar ed woamdsexe stools can protect mce after agai nPCTANL2011/030026
challenge 10with E.coli (Hilpert H, et al., Nestle Res.News , 134-138.
1974). Likew se, Hilpert et al have previously shown that 10-20% of the

i mmunogl obul i ns may survive intestinal passage in infants (Hilpert,H , et
al. 1987. J. Infect. Dis. 156:158-166), and Pacyna et al have shown that
anti-rotaviral inmmunoglobulin activity can be detected in the stools of
children with rotavirus-induced 15di arrheag(Pacyna,J., et al. 2001. J.

Pedi atr. Gastroenterol. Nutr. 32:162-167). Another study showed that
approximately 20% of 1gG and 1gM from col ostrum but not |gA survives

t hrough the i ktasmplisheaden exan{iRe by aNpeciéic haidroly9e sl bgta-lnefoglobulin, or by
125:1238-1244)., Thi;SeksS.in i i t.h st ud Kel | . who_descri bed
that 20 up.t o o ¥gbEi Pelosfullodor kMo BEht el e it r ac
passage from antibbdyt epeaifiesfor betdattolglobatiul Thué Kedtbyabl:, B metiodadby 1997.
Antim crob. Agents Chenot her. 41:f23 -241). Wen the i munogl obul i ns were
in a capsul e Ehictiggednsaniibofy fgriey caghises a stantozgdheolieameidetect ed

in the faegesSpedMabf@iobutinghsht Ratinb@PEn S QSh-L MBRId B6r iatdig, about
2-fold nore 1gG survived 25 the passage throughout the intestine. In a

simlar studypusfisation vizgp tofobBigrafardiHodydedckipndbat 1si estrshed forg@id was shown

to survive troughout the il.i.u e. nost proxinal, part of ..the snall

ot me” (varnOOS Soddte gl OGP BEONNTR 0 Balder ShekDS REBNC |1 Lo
was seen byI caﬁtébm;ngommemgié @&ldctﬁﬂh\bffHﬁfeﬁiéﬁ@ﬁilﬂinfaﬁgdo)éf&%@%ﬁnﬁg?jeﬁﬁéﬁ | ow pH
or oneprazole. Enteric_ capsules were npst]y intact in the iljum
suggesting t hatOWrRMBYINBHUNY HECadion: ofisstneheantianamtepf alfingy Rgpaad es will
not be rehgasgd:bel op&iNLS5hIE, %r?@piﬁ@&fodqg%sgﬁﬁéﬁw@ﬁ} aRHRPOF LaiQUintibeay! ts

that a significant anount of orally iInges I mmunogl obul i ns are present
t hr oughout t hen pathamdiwdemtaoik sathpderal | i ntestine, and can therefore be
expected to maintain functionality. 5 Exanple 4: Measurenent of bovine
lg@, IgM and IgAin mlk, whey, colostrumand m |l Kk-derived protein
preparations. Ina preferred embodiment, the collected milk or colostrum is tested for either

the presence of an antigen or the presence of antigen-specific antibodies. The
15  overall content of immunoglobulins in the milk or colostrum can be determined

and/or the presence of an antibody specific for a particular antibody. The milk

or colostrum can be tested at any time during the processing steps, preferably

after collection.

20  Regardless of the method used to obtain antigen-specific antibodies, the
antibodies useful in the methods described herein are "functional”, i.e., are
non-denatured antibodies that are capable of binding antigen. Therefore,
preferred methods for obtaining antibodies do not significantly denature the
antibodies.

25
As used herein, "to comprise" and its conjugations is used in its non-limiting
sense to mean that items following the word are included, but items not
specifically mentioned are not excluded. In addition the verb “to consist” may
be replaced by “to consist essentially of” meaning that a compound or adjunct

30 compound as defined herein may comprise additional component(s) than the
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ones specifically identified, said additional component(s) not altering the

unique characteristic of the invention.

The articles “a” and “an” are used herein to refer to one or to more than one
5 (ie., to at least one) of the grammatical object of the article. By way of

example, “an element” means one element or more than one element.

The term “treating” includes prophylactic and/or therapeutic treatments. The

term “prophylactic or therapeutic” treatment is art-recognized and includes
10 administration to the host of one or more of the subject compositions. If it is

administered prior to clinical manifestation of the unwanted condition (e.g.,

disease or other unwanted state of the host animal) then the treatment is

prophylactic (i.e., it protects the host against developing the unwanted

condition), whereas if it is administered after manifestation of the unwanted
15 condition, the treatment is therapeutic, (i.e., it is intended to diminish,

ameliorate, or stabilize the existing unwanted condition or side effects thereof).

As used herein, a therapeutic that “prevents” a disorder or condition refers to a
compound that, in a statistical sample, reduces the occurrence of the disorder

20 or condition in the treated sample relative to an untreated control sample, or
delays the onset or reduces the severity of one or more symptoms of the

disorder or condition relative to the untreated control sample.
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DESCRIPTION OF THE FIGURES

Figure 1A-C: Binding of bovine IgG (A), of bovine IgA (B), and of bovine IgM
(C) from colostrum (grey histograms) and purified bovine immunoglobulins

5  (black histograms) on human monocyte-derived immature DC. Dotted black
histograms represent background staining. Data from one representative

donor of two is shown.

Figure 2A-B: Binding of human monomeric (grey histogram) and aggregated
10 (mimicking immune complexes; black histogram) IgG on human monocyte-
derived immature DC (A). The effect of pre-incubation with a blocking anti-
CD32 antibody (10 pg/mL mouse anti-human CD32 clone FL18.26; BD
Pharmingen) on the binding of human aggregated IgG (black histogram
without anti-CD32; grey histogram with anti-CD32) on immature DC (B).
15 Dotted (without anti-CD32) and solid (with anti-CD32) black histograms

represent background staining.

Figure 3A-B: Effect of colostrum, purified bovine immunoglobulins, and of
human monomeric IgG - with or without 100 ng/mL LPS - on IL-10 (A) and

20 TNF-a (B) production from human monocyte-derived immature DC after 2
days. Non-stimulated immature DC and 100 pg/mL poly I:C treated immature
DC were run as negative and positive controls respectively (see bars (e) and

(g)). Data from one representative donor of three is shown.

25  Figure 4: Survival of bovine immunoglobulins after in vitro digestion
experiments mimicking the conditions of the human GI tract. The percentage
of IgG and IgA was determined after 0, 120, 180, and 240 minutes (t= time) of
treatment mimicking infant digestion. The percentage of IgG and IgA was
determined after 0, 60, 120, and 180 minutes of treatment mimicking adult

30 digestion.
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Figure 5: Exemplary compositions for the preparation of infant formula.

All patent and literature references cited in the present specification are

hereby incorporated by reference in their entirety.

The invention is further explained in the following examples. These examples
do not limit the scope of the invention, but merely serve to clarify the

invention.

10 EXAMPLES
Example 1: Binding capacity of bovine immunoglobulins on immature
dendritic cells.
Bovine immunoglobulins were purified from bovine colostrum using an AFFI-
T™ column followed by a proteinG column. This purified bovine

15 immunoglobulin material was enriched for IgG1 but still contained IgM and
IgA. The bovine colostrum and purified bovine immunoglobulins preparations

contained IgG1 > IgM > IgA > IgG2 (table 1).

20 Table 1: Bovine IgG1, IgG2, IgA, and IgM concentration (mg/ml) in colostrum
and AFFI-T™/ proteinG-purified bovine immunoglobulins (mean + sd; n=2)

IgG: IgG2 IgA IgM
Colostrum 2.46+1.11 0.00 0.31£0.04 1.23+0.37
purified bovine 5.93+2.23 0.00 0.10+0.02 0.94 £ 0.11
immunoglobulins

Human monocyte-derived immature DC expressing CD32/FcyR-1I were
incubated with bovine colostrum or purified bovine immunoglobulins under
25  metabolic inactive conditions (4°C and a non-toxic concentration of NaN3) to

determine possible cross-species FcR/immunoglobulin interactions.
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The binding of bovine IgG (250 pg/mL) from both colostrum and purified
immunoglobulins preparations was clearly increased on immature DC (see
figure 1). This bovine IgG binding was dose dependent. The binding of bovine
IgA and IgM was only minimal.

Monomeric human IgG (250 pg/mL) was not able to bind to CD32-expressing
human immature DC, whereas aggregated human IgG (250 png/mL) clearly
bound to these cells (see figure 2A). This observation is in line with notion that
IgG only interacts with CD32 after cross-linking, and suggests that the

10 abovementioned binding of bovine IgG on immature DC is the result of IgG

immune complexes or aggregates.

In an attempt to determine whether the binding of human and bovine IgG on
immature DC was CD32 specific, immature DC were pre-treated with a known

15  Dblocking mouse anti-human CD32 antibody (10 pg/mL; clone FL18.26 from BD
Pharmingen). This anti-CD32 pre-treatment clearly reduced the binding of
human aggregated IgG (see figure 2B). The residual binding of human IgG
after blocking with anti-CD32 suggests that other receptors such as FcRN may
also play a role in binding of aggregated/complexed IgG (human but also

20  bovine) to human DC.

Example 2: Biological activity of immunoglobulins on immature dendritic cells.
LPS-insensitive (TLR-4low and CD14low) immature DC were exposed to
bovine colostrum and purified bovine immunoglobulins with and without trace
25 amounts of LPS from Escherichia coli in an attempt to mimic soluble immune
complexes. After 2 days of exposure, DC activation was monitored by

examining cytokine production (i.e. IL-10 and TNF-a).

Bovine colostrum strongly activated human DC, which was exemplified by the

30 reproducible high levels of IL-10 and of TNF-a released by immature DC after
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2 days treatment (see figure 3). This effect was dose dependent (i.e. 250 pg/mL
> 50 pg/mL). Purified bovine immunoglobulins also demonstrated dose

dependent human DC activation (i.e. 250 pg/mL > 50 pg/mL).

5 We have previously demonstrated the presence of bacteria specific bovine
antibodies, including against LPS, in milk (see PCT Publication
WO02008/127105). The combination of 100 ng/mL LPS with bovine colostrum
and especially with purified bovine immunoglobulins resulted in a strong
synergistic effect on the IL-10 and TNF-a secretion from human immature DC

10  (see figure 3). LPS at 100 ng/ml alone had no affect on cytokine production.
This observation indicates that immune complexes consisting of bovine anti-
LPS specific immunoglobulins and LPS activate human immature DC via a

FcR signalling pathway.

15  Example 3: Survival of bovine immunoglobulins in the human GI tract
In vitro digestion experiments were performed to determine the effect of
digestion in the stomach and small intestine on bovine immunoglobulins. To
this aim effects of an infant and adult in vitro digestion protocol on the
stability of bovine IgG1 and IgA in colostrum were studied.

20
As shown in figure 4, the infant digestion protocol left approximately 40-60% of
bovine IgG1 and IgA intact after the small intestine treatment. The adult
protocol, which is more vigorous, leaves approximately 10-20% IgG1 and IgA
intact. In another independent experiment < 5% of immunoglobulins survived

25  the adult stomach and small intestine treatment. At least part of the
difference seen between the infant and adult conditions may be the result of
pH differences. The pH of the gastric phase in young infants is 4 (this is pH 3
in the adult protocol) and the duration of the gastric phase is 1 hour for young
infants and to 2 hours for adults. We have recently seen that bovine IgG1 and

30 IgA were stable for 6 hours at pH 4, but were quite sensitive to even short
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exposure to pH3,5 and lower. Overall, these data indicate that a significant
amount of orally ingested immunoglobulins are present throughout the human

intestine and can therefore be expected to maintain functionality.

5 These experiments confirm previously published results. An early study from
1979 demonstrated that active E. coli EPEC-specific Ig or active Ig fragments
thereof are present in stools of infants treated with immunoglobulins from
immunized cows after passage through the GI tract, and that extracts
prepared from these stools can protect mice after against an in vivo challenge

10  with E.coli (Hilpert H., et al., Nestlé Res.News , 134-138. 1974). Likewise,
Hilpert et al have previously shown that 10-20% of the immunoglobulins may
survive intestinal passage in infants (Hilpert,H., et al. 1987. J. Infect. Dis.
156:158-166), and Pacyna et al have shown that anti-rotaviral immunoglobulin
activity can be detected in the stools of children with rotavirus-induced

15  diarrhea (Pacyna,d., et al. 2001. J. Pediatr. Gastroenterol. Nutr. 32:162-167).

Another study showed that approximately 20% of IgG and IgM from colostrum,
but not IgA survives through the ilium, in adults (Roos,N., et al. 1995. J. Nutr.
125:1238-1244). This is in line with a study by Kelly et al who described that
20  up to 3% of orally ingested bovine IgG could survive the GI tract passage from
mouth to anus in healthy adults (Kelly,C.P., et al. 1997. Antimicrob. Agents
Chemother. 41:236-241). When the immunoglobulins were in a capsule that
dissolves at pH 6 and higher, even 30% could be detected in the faeces. In
individuals that took colostrum after fasting about 2-fold more IgG survived
25  the passage throughout the intestine. In a similar study, a survival of 50% of
all orally administered IgG1 was shown to survive troughout the ilium, the
most proximal part of the small intestine (Warny,M., et al. 1999. Gut 44:212-
217). No enhanced survival was seen by combining the colostrum with antacid
to prevent against low pH or omeprazole. Enteric capsules were mostly intact

30 in the ilium, suggesting that immunoglobulins administered in enteric
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capsules will not be released before entering the colon. These data support our
results that a significant amount of orally ingested immunoglobulins are
present throughout the infant stomach and small intestine, and can therefore

be expected to maintain functionality.

Example 4: Measurement of bovine IgG1, IgM, and IgA in milk, whey,
colostrum and milk-derived protein preparations.

ELISA assays were performed as described in Example 1 to measure the
amounts of bovine immunoglobulins from various sources including milk. As

10  shown in Table 2, raw milk contains significant levels of IgG.

Table 2
lgG1 IgA igM Ratio
15 (ng/ml) (ng/ml) (ng/ml) IgG1:lgA
Protein preparations
beta 535 (20 mg/ml) 8,2 1,4 < det 5,7
20 Viv. Alfa (20 mg/ml) 7.4 27" 3.8# 27
Deminal 90 (20 mg/ml) 17,4 0,9* 1,3 18,8
SPC Albert (20 mg/ml) 171.,8 14,6* < det 11,8
Hip 45 (20 mg/ml) 58,6 0,4* < det 130,7
SPC Leeuwarden (20 mg/ml) 267,3 6.4 24 64 41,8
25 Lactive (20 mg/ml) 807.8 44 1* nd 18,3
Colostrum powder***
Colostrum A (20 mg/ml) 12925 162,9* 110,7 7.9
Colostrum B (20 mg/ml) 2387.,5 153,4* 140,6 15,6
30 Colostrum C (20 mg/ml) 1960,0 189,1* 27.9 10,4
Whey/milk
Osmose whey Dalfsen 336.5 137,0 24.5 2,5
Whey A 76,4** 25,5* nd 3,0
35 Whey B 77,7 28,2* nd 2,8
MaestroA 80,8 22,8 7.7# 3.5
MaestroB 52,0 15,1 5,8# 3.5
Therm milk 227.0 89,8 61,6 2,5
Raw milk 213,5 118,8 57.5 1,8
40 Milk sample 15-5-07 212,8 151,6* 84,0 1.4
Microfiltr. 50° 138,0 70,4* 33,4 2,0

Microfiltr. 10° 37,9 3,9* < det 9,7
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Measurements of bovine immunoglobulins in whey, colostrums, milk and
protein preparations.

Data represent averages from two separate ELISAs except where
5 indicated otherwise.
* . IgA samples from single measurement because standard curve was
not OK

** . Single IgG1 measurement
** . Protein content of powders unknown
10 # - Single measurement, sample in second ELISA below detection

nd - Not determined

*

Material and Methods used in the Examples
15 Purification of bovine colostrum -derived immunoglobulins
Diluted colostrum sample in 0.75 M (NH4)2SO4 loading buffer (two-fold
dilution). Added additional (NH4)2SO4 to obtain a final concentration of 0.75 M
(NH4)2S04. Loaded sample onto an AFFI-T™ column (Kem-en-Tec). Eluted
sample with 0.05 M Tris-HCI pH 8.9 elution buffer. Diluted sample with 0.02
20 M NaPi pH 7.0 loading buffer (four-fold dilution). Loaded sample on a proteinG
column (5 ml; Amersham). Eluted sample with 0.1 M glycine-HCI1 pH 2.7
elution buffer. Neutralized sample with 1 M Tris-HCI1 pH 9.0 neutralizing
buffer. Dialyzed against PBS (3x 1L). Filtrated purified Igs sample to obtain
sterility (0.2 pm filter). Measured A280 (GeneQuant; Amersham) to determine

25  protein concentration. Stored at 4°C.

Determination of bovine subclass IgG1, IgG2, IgA, and IgM in bovine colostrum
BCPLF200, purified bovine immunoglobulins, and digestion samples.
Coated ELISA plate (Corning) with 100 pL/well coating antibodies (i.e. 1.25-
30 2.50 pg/mL sheep anti-bovine IgG, IgA, or IgM (Bethyl) diluted in PBS pH
7.4).Incubated overnight at 4° C in a humidified environment. Washed (300
pL/well) plate 3x with 0.05% Tween-20 (ICN)/PBS wash buffer. Blocked (200
pL/well ) plate with 1:10 block buffer (Roche). Incubated 1 hour at 37°C in a
humidified environment. Washed 3x with wash buffer. Added 100 pL/well
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15  gradient (three densities: 1,076 g/ml, 1,057 g/ml, and 1,054 g/ml). After
washing the cells and resuspending them in serum free medium (CellGro DC
medium, CellGenix) supplemented with Gentamycin, the cells were allowed to
adhere to the surface of a cell surface flask for 1,5h, non-adherent cells were
removed, and fresh medium was added. 20 ng/mL GM-CSF (PeproTech) and 20
20 ng/mL IL-4 (PeproTech) was added to adhered monocytes. Monocytes were
incubated for 5 days in a 5% COZ2 incubator at 37°C (add ‘fresh’ 20 ng/mL GM-
CSF and 20 ng/mL IL-4 on day 2). After 5 days culture immature DC were
harvested and adjusted to 1.0x106 DC/mL in CellGro DC medium/gentamycin
supplemented with 20 ng/mL GM-CSF and 20 ng/mL IL-4 per polypropylene
25  tube (Greiner). Added 250 pg/mL or 50 pg/mL bovine IgG1 from colostrum and
purified bovine immunoglobulins with or without 100 ng/ml LPS from
Escherichia coli (serotype 055:B5; Sigma) to DC. In addition, run human IgG
(Jackson ImmunoResearch) at 250 pg/mL or at 50 pg/mL with or without 100
ng/ml LPS, and non-stimulated DC and 100 pg/mL polyl:C (Sigma) treated DC

30 (PeproTech) as negative and positive controls respectively. Incubated for 2
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| gG FI TC (Jackedne ﬂ&ggﬁ%%@eap 1§ Bl lHQthserdngiob Qﬁ%{%\g <§?thzv Jeor Yaghed
cells (3 msnuyay L9¢ éﬁgg}umgn ?%@%SITC( JalikdohUlfohu RER BB BPAERG c8 304 C
Resuspended to 1 X 105 cell s/ 200 pL PBS/ BSA/ NaN3/ 2% f or nal dehyde at 4C

I ncubat ed 30 minuteesitaf CAV@aSH%la:@US €8 mingtes GO0gviartxseisuap LivEbe)tad det er ni ne
b gesti on (ot SREER AR PO HBauridy 0 F il OBt P ST et
di gestion proyaC.olé&dddseoulf D10 dbgest o shfed TIGHRTOC ePadkisbn cont ai ni ng
ImmunoResearch). Incubated 30 minutes at 4° C. Washed cells (3 minutes
20  500g) in excess (4 mL/tube) of PBS/BSA/NaNs at 4°C. Resuspended to 1 x 105
cells/200 nL. PBS/BSA/NaNs/2% formaldehyde at 4°C. Incubated 30 minutes at
4° C. Measured (10,000 events/tube) MFI to determine Ig binding using a flow

cytometer (Becton & Dickinson).

25  Effect of Digestion (stomach and small intestine) on immunoglobulin stability
The digestion protocols used for digestion of immunoglobulin containing
samples are based on the upper Gl-tract conditions in young infants and
adults. These two protocols differ in some aspects. The pH of the gastric phase
of the digestion of young infants the pH is 4 (this is pH 3 in the adult protocol)

30 and the duration of the gastric phase is 1 hour for young infants and to 2 hours



sanpl es are based on the upper GA-tract conditions in young infants and
adults. These two protocols differ in sone aspects. The pH of the gastric
phase of wbeodimgesti on of young infants the pHis 4 (thipeTinNg2pH/030028 t he
adult protocol) 30 and the duration of the gastric phase is 1 hour for
young infants and to 2 hours 39 for adults. The pepsin concentration is 80
nmg for adults and 28 ng for young infants. The snmall intestine digestion is
the sane. a) Protocol for mmcking digestion in the stomach and snall
intestine in infants: 5 1 gramof colostrumdissolved in 50 mMl water was

i ncubated batch wise with 20 ml stomach jggce (containing 28 ng pepsin;
Sigma P-6887) at 37C and pH 4.0 for 120 min. After this the pH was
increased to pH 6.5 with bicarbonate. Then 25 m small intestine fluid
(cont ai ni ng 160 adylisailibe @apsin coweglrﬁfeatmnllw@)mg\é@ atidiscreh?t medossopies are
incubated for, h 120 t 3 Dir. after the digestion the
sanpl es were S ogésd%zglF m&te& 19 1%9%130&%%% of lgGL and IgA. Db)
Protocol for ®j PTdth:d‘]@oxdmgﬁ&ki@ﬂdﬂgﬁstﬁdiﬁlrﬁﬂmrm@ha&ndnds§Ella|ll ihtdseiskiine i n
adults: 1 gram of colostrumdissolved in 50 M water was batch w se

i ncubat ed wi t 2815 M stomach jui ce (containing 80 ng pepsin; Signma

P-6887) at537¢ R84 47 'E‘o}%s@uirpﬂlsé(gvga ﬂl 5018 atkPindis tRQHREL MBSt ch %E@@%dZd o pH

6.5 with bicarbonate. Then small intestine fluid (containing 100
pancreatin: SihgmstorRadyiige Qﬁatstaadde@Sangi pepensaigplaeB- 688 eati $icdGoatdepH 40
anot her 120 m.n 37C. Al T estlonthe I.e tored t -20 C
unti | rreasurglfr%n][aZboIfm}‘g eréﬁ ?’%s 12‘66?3? ﬁ%@s‘gﬁh ' Boridt€. Then

ant i gen- speci 5 enlasmhalbotystimd ﬂufde(doritraﬁnhg heo rﬂlg band“r’bbﬂiniﬁl(gdiwl?-,ﬂﬁw wasrum
or col ostrum product of a rum nant, preferably a bovine, for enhanci ng

and/ or i nduci Agdethandisht jareplermtmuicrbatsdrieraneihend20 RN G denPitRcthn
i ndi vi duakot o1} gl &@@st%}{ f%%%ﬁ]@éw@?@&omm o loeNGHil measurement of

IgG1 and IgA.

b) Protocol for mimicking digestion in the stomach and small intestine in

adults:

1 gram of colostrum dissolved in 50 ml water was batch wise incubated with 20
15 ml stomach juice (containing 80 mg pepsin; Sigma P-6887) at 37°C and pH 3.0

for 60 min. After this the pH was increased to pH 6.5 with bicarbonate. Then

25 ml small intestine fluid (containing 100 mg pancreatin: Sigma P-1750) was

added and the samples were incubated for another 120 min at 37°C. After the

digestion the samples are stored at -20 °C until measurement of IgG1 and IgA.

20



5 2. Use of an antigen-specific antibody obtained fromthe mlk, mlk
product, colostrum or colostrum product of a rum nant, preferably a

bovi ne, WO 2pricsoising the efficient presentation of thepramiNIgen/os@23-cel | s.
3. Use of an antigen-specific anti body obtained fromthe mlk, mlk
product, colostrum or colostrum product of a rumnant, preferably a

bovi ne, 10 for pronoting the production of non-inflanmmtory,
antigen-specific IgAin the individual. 4. Use of an antigen-specific

anti body obtained fromthe mlk, mlk product, colostrum or col ostrum
product of a rum nant, preferably a bovingg for activating dendritic cells
to produce one or nore cytokines, preferably IL-10 15 and/or TNF-a. 5. The
use of any of clains 1-4, wherein the antigen is present in the individual.
6. The use of claim5, wherein the antigen is present in the
gastrointestinal tract or airways of thenlnd|V|duaI 20 7. The use of any of
clains 1-6, wherein the individual is hamamn.. 8. The use of any of clains
1-7, for pronoting a non i nfl anmat ory i nmune response in the respiratory

tract of the individu 9. The use of an 1-7, for_propoting a
non-infl anmat éry | @ e e R %%%%QEY.OH@B?% e thearikamdlk. 25

10. The use of P%Mcfjfcoﬁ)'sﬁ'u'ﬁ o cBlosWh&H ?i‘(ﬂiutch@f @Pﬁﬁllﬁpﬂﬁ bf&@bU bEdel Nto a
phar maceuti ca nutritional conposition suitable for human consunptlon

41 11. The uéwe aphagtiaigmntidor inderiei antdveptivapogitteorspensersizantst ffor nul a or

?Lgm Pgn;r) ][nolglétlger%lzn arTlndlviSd%a?{o Wiuaélhmhlé%nt%g IaQ btegr?a&m%s ere(%l onis a

5 2. Use of an antigen-specific antibody obtained from the milk, milk
product, colostrum, or colostrum product of a ruminant, preferably a bovine,
for promoting the efficient presentation of the antigen to T-cells.

3. Use of an antigen-specific antibody obtained from the milk, milk
product, colostrum, or colostrum product of a ruminant, preferably a bovine,

10  for promoting the production of non-inflammatory, antigen-specific IgA in the
individual.
4. Use of an antigen-specific antibody obtained from the milk, milk
product, colostrum, or colostrum product of a ruminant, preferably a bovine,
for activating dendritic cells to produce one or more cytokines, preferably IL-10

15 and/or TNF-c.

5. The use of any of claims 1-4, wherein the antigen is present in the
individual.
6. The use of claim 5, wherein the antigen is present in the gastro-

intestinal tract or airways of the individual.

20 7. The use of any of claims 1-6, wherein the individual is human.
8. The use of any of claims 1-7, for promoting a non-inflammatory
immune response in the respiratory tract of the individual.
9. The use of any of claims 1-7, for promoting a non-inflammatory
immune response in the intestine of the individual.

25 10. The use of any of claims 1-9, wherein the antibody is formulated into

a pharmaceutical or nutritional composition suitable for human consumption.



13. The use of any of clains 1-12, wherein the individual is afflicted 5
with or at risk of developing an allergic disease, an autoi mune di sease,
an i nf ectwousiidiss®ase, or an inflanmatory di sease. 14. PChaNI2eB/086028ny of
clainms 1-13, wherein the antigen is present in the mlk, mlk product,
colostrum or col ostrum product. 15. The use of any of clains 1-14,
wherein the collected mlk or 10 colostrumis tested for the presence of
the antigen and/or the antigen-specific antibody. 16. The use of any of
clainms 1-15, wherein the collected mlk or colostrumis subjected to at

| east one processing step to enrich for the antigen-specific antibody. 15
17. The use of any of clainms 1-16, wherein the rum nant has not been

i mmuni zed with said antigen prior to collecting the mlk or colostrum 18.
A met hod for éhhanci righeaws/ dicldindUbivipram daptipesitiomanedantipondeoi n an

i ndi vidual, c |%!n ?En10|ntly adm nistering to said individual in need
t hereof a runtnant, 5?%‘erably bovi ne, antigen-specific 20 anti body and
said antigen. 1219. THehemetehgdlam 00, azmara.i&, thetveplogitidaiid aifadetvérdil dod. s

afflicted with_or at risk of dev Iopln | I ergic di seas oi nmune
di sease, an iAPecti oldeiseds@y Ogﬁlfll@rs .Vﬁ*qr%dww&ﬁgaié%@%mtz%

met hod f0r5de%ﬁﬂi6Ehﬁﬁ§k9ﬁ&§kk@%u£§ﬁﬁﬁbﬂﬂcHﬁ@a&ﬁ&ﬁE&&&nﬁﬁuﬂ@&m@éa?én”nre
synptons of a disorder sel ect froman allergi ¢ di sease, an autol mune

di sease, an |nﬁé@mnwuhs@msea§§lHéh@ﬁgauamdMﬁﬁs@nnatory di sease in an

i ndi vi dual at ,risk of devel p|n ase in rovidjng,said
i ndi vi dual at 1?L| sk ther ot (%1 nalsf W%e’r n%lgﬁg ?Rre,sen{ P

ant i gen- speci hiilk, afilkt pesict, colostruZIiL or-EstﬁﬁhhpﬂJdQEt clai m 20 wherein the
i ndi vidual is con10|ntly 30 adm ni stered said antigen, 22. The net hods
of any of clailfs 18- 21h¢ wiserfainy of GEImA T e thepeisy th@é@%%ﬁt?%aa% 5 obt ai ned

frommlkjom t r t,
10M L& R-QRUS test%&’k‘&st%lﬁ%se%ce %pjc}fése{r{t?g'?n%/rﬂg%ﬁg} eUntfeh WFLRAR

preferably a bovine. 23. Antigen-specific ant i ned fromthe nllk
m | k product, aBtibodyost rum or col ost rum product of a rumnant, preferably a

bovi ne, for i n enhanci ng and/.of .in ng an. ne response
agai nst the ai§1gen ﬁﬂldﬁsl @Pyléﬁ%ﬁ &% TPHe gﬁ?lﬁﬁﬁé “heen
admi ni st er ed. colostrum is subjected to at least one processing step to enrich for the antigen-
specific antibody.
15  17. The use of any of claims 1-16, wherein the ruminant has not been
immunized with said antigen prior to collecting the milk or colostrum.
18. A method for enhancing and/or inducing an adaptive immune
response in an individual, comprising conjointly administering to said
individual in need thereof a ruminant, preferably bovine, antigen-specific
20 antibody and said antigen.
19. The method of claim 18, wherein said individual is afflicted with or
at risk of developing an allergic disease, an autoimmune disease, an infectious
disease, and/or an inflammatory disease.
20. A method for delaying the onset or reducing the severity of one or
25 more symptoms of a disorder selected from an allergic disease, an autoimmune
disease, an infectious disease, and/or an inflammatory disease in an individual
at risk of developing said disease, comprising providing said individual at risk
thereof with a ruminant, preferably bovine, antigen-specific antibody.
21. The method of claim 20, wherein the individual is conjointly

30 administered said antigen.



24. Antigen-specific antibody obtained fromthe mlk, mlk product,

col ostrum or colostrum product of a rum nant, preferably a bovine, for use
in 10 actwoabimg7sendritic cells to produce one or norePCYINIRIN@S)025
preferably I1L-10 and/or TNF-a. 25. Child nutritional conposition,
preferably infant formula, conprising antigen-specific antibody obtai ned
fromthe mlk, mlk product, colostrum or a colostrum product of a

rum nant, preferably a bovine, for use in enhancing 15 and/or inducing an
adaptive i mune response against the antigen in a child, preferably an
infant, to which the anti body has been adgpnistered. 26. Child nutritional
conposition, preferably infant formula, conprising antigen-specific

anti body obtained fromthe mlk, mlk product, colostrum or a col ostrum
product of a E8m nantThemethedalol gnyobdwime 182dr wheeein hhaentigen-sprgifko

dendritic cells,.to,produce e or_.nore,.cyt oki hes refera | L- 10 and/ or
e 55 CoeaRthSuPIsaRRReR BondiniflR hfn ¥l RlSeD Shros B BF BBlokrdi SibalRE OF |

product, col 0sf & uilinifdntec predstablna poviduct of a rumi nant, preferably a
bovine, for the preparation of a nedi canent for enhancipg and/or inducing
an adaptive 253i mune \agssorresilicaitinody gRtadned Fem the mHki matkgradust t o whi ch

the antibogy BagsiReRN (AESTbRr$hEH8duct, &%-rum%aﬂﬁgargiger%%mdvﬂ%?f&p@&iiB! c

antibody according to any one of clainms 1-17 an erein sald anti body
i s obtained feohamiihgand/or indizdng Finedapt Frodnwfine redpnon2@ agathet dierardaged

of claim 23 o 84 ATk wae drorkay Mes bra e R RE R |1 31 The
child nutritianal compasddn-giciifc sHtdioty 3btdhelfomiierailR, sakdraatdtbody is
obtained frommlKk. ) ) )
colostrum, or colostrum product of a ruminant, preferably a bovine, for use in
10  activating dendritic cells to produce one or more cytokines, preferably IL-10
and/or TNF-a.
25. Child nutritional composition, preferably infant formula, comprising
antigen-specific antibody obtained from the milk, milk product, colostrum, or a
colostrum product of a ruminant, preferably a bovine, for use in enhancing
15 and/or inducing an adaptive immune response against the antigen in a child,
preferably an infant, to which the antibody has been administered.
26. Child nutritional composition, preferably infant formula, comprising
antigen-specific antibody obtained from the milk, milk product, colostrum, or a
colostrum product of a ruminant, preferably a bovine, for use in activating
20  dendritic cells to produce one or more cytokines, preferably IL-10 and/or TNF-
.
27. Use of an antigen-specific antibody obtained from the milk, milk
product, colostrum, or colostrum product of a ruminant, preferably a bovine,
for the preparation of a medicament for enhancing and/or inducing an adaptive
25 1immune response against an antigen in an individual to which the antibody
has been administered.
28, The use of an antigen-specific antibody according to any one of
claims 1-17 and 27, wherein said antibody is obtained from milk.
29. The method of claim 22, wherein said antibody is obtained from

30  milk.
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30. The antigen-specific antibody of claim 23 or 24, wherein said
antibody is obtained from milk.
31. The child nutritional composition of claim 25 or 26, wherein said

antibody is obtained from milk.



