»e3eKK| Xb66l Te PROCESS FOR SELECTI VELY | SOLATI NG | GY ANTI BODI ES, FROM EGG
YOLK ﬂllmmmmu Bl RD AND | GY ANTI BODI ES OBTAI NED THEREBY BACKGROUND
OF THE Field of the invention The present invention relates
to a processebor rapl d isolation and purification of yol k antibodies, in
particular 1gY antibody, from anserifordm bird yol k, and the yol k anti bodi es
obt ai ned thereby. Mire particularly, the present invention relates to a

process for i S?%@MMMEWIWW Iwmﬁmxﬁqmwgﬁdﬁm

anseriformbir an adsorption chromat ographi c procedure using a

wat er insol ubl e rERQMdiG@IYﬁEKiG&hANMRIrEORMBIRBSAMEIGQbar ation of
yol k anti bodi es, and by a I NQ- (fferentially
precipitates the IgY anti mt@% %ﬁéﬁﬂﬁtﬁw | so relates to uses
of the IgY antibodies in quantitative or qualitative t5 i rmunoassay or in
the preparation of phar mega¢tKkeat OtANPOF I TATSINNEREFION t 0 an eti ol ogi cal
agent of interest. 2. DesTrrption of the Refated ATt Anti bodi es are used

wi dely in many biol ogical investigations and clinical applications. Sera

obt ai ned sf r omlhypeFiebdrofitlrethvientionl i ans are 20 the nost common source of
pol ycl onal anti bodi es. Anti bodi es deri ved from such immne sera belong to a

group of proteins | 1 ed ns, " anon ich the i,munogl,obulin
& 160 15 the most % EreahamvAEPT Gaied, oA L ORGReTes Bl THiFRe ddfni no.
namely two Faj uf1ﬁ9bﬁ’c51§o§_26’lk0c{iﬁlﬂiﬂlése% Bhrtichite Igﬁ’barﬁ ddgoﬁdnﬁ“éﬁééfﬁ% inly
in antigen 2s bindin e Fc portion, though Ravin abllltyto i nd
with an anti gbird yailk, emtdsthsgwékahtlbodiesgxbmmhechdtamb}t yMﬂreqmmculaﬂp,d&np such

as conplenment fixing and Fc receptor bin A-r,ws'o ., .2 Int rt of
i munodi agnosPressnt ﬁwen%?%% aqeééorﬁ)pg}p@fs%%qrslsgll@pog@,nfidmrgiqa&on tqulﬁ

det ecti o) sys I

the Fo rg on Hioo ey SARTAREARAR biRESEHS b P st PR R ph Al g RS o

activating thprmﬂpfeetmng aswateznnsealobtier aam:-tchm@ed ahsbfbenhdmmat@nﬂhilaat or in
mammal i an sera. Renmoval of the Fcﬁgﬁlé@on of nol ecul e frequently

leads to a red&vEGdoseNamtianeor ot ss,(@dﬁ R AoSALtingo0h peCs I e ol ogy
121:652-663, a%&%mlally precipitates the IgY antibodies. The present invention also

relates to uses of the IgY antibodies in quantitative or qualitative
15 immunoassay or in the preparation of pharmaceutical compositions

directing to an etiological agent of interest.
2. Description of the Related Art

Antibodies are used widely in many biological investigations and

clinical applications. Sera obtained from hyperimmunized mammalians are

20 the most common source of polyclonal antibodies. Antibodies derived
from such immune sera belong to a group of proteins called
"immunoglobulins," among which the immunoglobulin G (IgG) is the most
abundant. The IgG molecule consists of three domains, namely two Fab
regions and one Fc region. The Fab portion involves mainly in antigen

25 binding. The Fc portion, though having no ability to bind with an antigen,
directs several biological activity of an antibody, such as complement

fixing and Fc receptor binding.
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Sonme of the suggested uses of antibody in imunotherapy include treating
patients with intoxicated bacterial toxins or snake venons (see, for to
exanple, U S. 5,340,923 and U. S. 5,601,823), and protection of neonatal
piglets against fatal enteric colibacillosis (see, for exanple, H Brussow
et al., J. din. Mcrobiol. 25:982, 19872 and C. O Tacket et al., New Eng.

J. Med. 318:1240, {19 i fr ti e eis
known to be the m)ﬂrl §§%tﬁr§edr¥f§n}6]§rﬁp:é @8%%% gglru nfoqg&tlgolsl\ﬁbﬂ S
Akita et al., sditablsTiun@bke Metdeasdtsion 1h4iensSahd 11614nud01<9§i3a]) assaleavadleingf the
sanme which results in the formati on of an F(ab' iz fragqr;ent w |l reduce

si.gni fi cant| yr@mmnb@m sefa gcenthieal’c erleg@tng@mem 2@ emolatuithas |Cﬁmbi©g®fobul in
nol ecul e and f | to.h th th
anogl obul i RGBS Redaneerptetie b AT e BB R, oBfY PRGGFntas
been shown tov@ﬂ'l P80 ORI félctdrrlntrﬁﬁnﬁtmﬂoﬁr@gm&'?ﬁé\%lt(ﬁsthé ofMéhassugu et

al., J. Colloid Interface Sci 147:378, 1991); and J. L. ega- Vi nuesa et
al., J. Inmunah Igét hmllsc@l@ ﬁ@quemsﬁ)eadnctonmrredwlamm ehé antadbmtcmvp(ﬁnt of

the i Mmunoassays in lian sera t arent 1gG 2s The
F(ab')2 antib (}Tyll’d? ‘m?g’gﬁﬁlnﬁﬁg&rﬂﬁﬁdespr ead use in
clinical inmunodi agnostl c kits as one m ght expect This nmay be attributed

to the difficul tiegoRRdCRR! sigpehttqlsey iRty i SRGherdMyORidideon of
I ch |grsé€ :%H%ﬁ %ag thn a?yo

the F(ab')2 fragnments, conventionally pepsi n“di gesti on of
| gG and subsedgeting patierits cwith artoxicatedrbasieial doxink yr snal& Derdens ésed, fdrei r

Ph e ki s oEXBPlmU St S50 na ) 35 SebFBAD, aail BrotachpmnplneRimih | gu
Sedi ment at | on SLaigtsfHafh #8tal BAGRE ToIBact BUSTREE A Ballih T, BERSHY %‘
duck, 130 kDahl, UGS'DQCMMQ;{MQI (ZE 9%, 198anued €. @l Tackkt ebExd, MdEng.

121: 697-71 4, 196S; § Irmunol 98: 81 1-819, 1967): and> B
Zi mrer man et #ed. 3El|8@l:3‘ﬂé)m1§tg ¥ |Sm®8@£4121f8fragg¢11} of Api aiiboge melespleekst i mes

called 19Y dug b@nt ffhl & 308058t hiE9sbrtiBh o B Bfundglobulin (E. M.
15 Akita et al., J Immunol Methods. 162:155-164, 1993), cleavage of the

same which results in the formation of an F(ab'), fragment will reduce

significantly a number of potential allergenic sites on the immunoglobulin

molecule and is thus beneficial to human or an animal administered with

the immunoglobulin.

20 Recently, the divalent F(ab"), antibody fragment has been shown to
be more useful in the immunodiagnostic tests (M. Muratsugu et al, J.
Colloid Interface Sci 147:378, 1991); and J. L. Ortega-Vinuesa et al., J.
Immunol Methods 90:29, 1996) and more suitable for development of the

immunoassays involving mammalian sera than the parent IgG.

25 The F(ab'); antibody fragment, however, has not found widespread
use in clinical immunodiagnostic kits as one might expect. This may be
attributed to the difficulties and cost-ineffectiveness of large scale
production of the F(ab'), fragments, which is conventionally made by

pepsin digestion of IgG and subsequent purification via chromatography.



sera. The 5.7 S 1gY, constituted with shorter heavy chains, is structurally
i o and antigenically simlar to the F(ab')2 fragnent of the 7.8 S IgY
(FIG 1), and this fact |leads to the nonenclature of IgY (equivalent to
7.8 S 1gY) and IgY( D Fc) (equivalent to 57 S 1gY) to represent both
isofornms of IgY (K E WMgor et al., J. Immunol. 149:2627-2633, 1992).

howed that  duck artteiaar st 1R PHeBeFARRI RS il SOURL RS s, °

showed t hat duck an I'es are n-a nu ol og

effector functguenhs,as nektleh, nGhacenmheeekindd xaf i egruand ifithun@eRiMuPihs: bh ndi ng,
wi t hout sacrificing their binding activi M to corresponding antigens (G W
Litman et al ., mpeiamelecidar sampnoglodalin [ghB004ddda m deck)Tand twe isgformavi an

Dis. 25:17-28, 81). Thi | . . f h .ack of
20" o oqut val o INEBolflRr SRR WA Yediftlabial GRS RoREBR Vel Slid e ©
quantitat kvel yqued, QR0AEVPOARNS. 708 (ANEEIK, dl‘?;'()%\/\l%i)ﬁ ﬁeﬁi&biib@@y (E.G%P%ﬁﬁue' tis

thus believed that the IgY( D Fc) anti body, ch appears to be a
structural andeffaindt Eamallednbl bGOd{7 1dh&96;dih: YR Grepghdntrmumed P8H8 -819,de

i fi t ad jn . | ogi cal , ] Si f 5
TRt actur i ng 19 aRd BbonEBEEETbe! fouRteramisron O REr M 197D prvareal
have beon r epdei PRESURE CHIERHS AR IR HisEnch EReKRIK vaRdD R ©°
clinical applisahi die 23 Srdgipconsiitasedi withishertdohézmeechding, iexsamptuzally. S.

5,340,923; U.S. 5,585,098, U. S 5,60l X d US. 305,976,519, E
yol ks derlPved m%mtggqng%?kygﬂmwritg th%Ei@@né&?@%{ﬁ@fﬁg?a 8 Sd&’c‘%@iﬁri @g? and
f t o handl . i i i
Crortant 'y ySI s A RLAL10 te AenPMARG-IBY LY R FRAERLIET S5 1) MG,
noder n ani mal %@Fg}@quﬁ\%eﬂtabi INB Ig%_?)hﬁpf@ﬁéseﬁt bath isoferasnel IgYCPRunN.
nd B. e

9:475, 1980; a ttstein et al.) ese facts s suggest a potenti al
use of egg yol K. Magar eoafyef dinaturadurd9e26¥7-2633,0692¢s. However, high
contents of |ipidic substances, such as fatty acids, chol esterol and

lecithin, in e ol k .make the isolatiqn. o ol k anti bqdi.es a .cupper,some
b | obor i s 235t Sl SGnitied SR U itutd ol GureranepalY i Gumpiced s

i nst ance,,.wat e LB ] I W eTNaR anese
kokar o' a. S BabRICERIIAR fro dofElosfhd pREfor o SRSl ichl AITEctBPANCSL
Jenseni us et afunctidns,lincludolg cdvipleodtat fikatidn ahdFt)recepronsrEhdmgrsvithidut Hat t a

et al., J. Food Scjence 53;425, 1988) and pol yethyl ene gl ycol (PEG (A
Poi son et al . ,chﬁ‘%\l9ﬁtﬂ ﬁ‘el“nb@éﬂl?g gg{t_l‘ggg;o i@@%%l’oéléélgaf‘%tbg%.sécga sdatpan
issued to A Pgi spn i fiH-Lat.e nen 54, ;
bi o- nol ecul es, gfng{?’n?@wgzgf%zﬁgtﬁ%Olydg?%g?a?tn%laglsd : ?t ??ﬁggﬁy&hafr{vggt&é& wat er
sol ubl e phase 2&MT#8)i 19} 1abuTiliantmay aleksamablyboebudts frofn tive appiient lgukpot at i on.
A. Hassl et al_, devel oped a.two-step chyo gr aphi ¢ process, .conprjsed of
hydr ophoB0c inF@weaew.a&rm cagifat ﬂ%h@%n@%%z@nﬁgeﬁmsﬁ% ORGSO §RGphy,
for further isolation of yolk antibodi of .the entirg 2 opul atign from a
PEG pur i {1 ed { AU AT SRR ST RRARFTY AepoEkionn ST nerdy Ropiets Rib: 225
1988). Akita efyRlbel j ' Abpéarotéhe ROsth&Yural N
whi ch yol k 2t Tl peliBef fob Bte ALY ( AREPAGHATRL g%gfs)p %&f/rgd?}buti %S&t ral S gg
yol ks with a | aid€untionaEagdlopadfethed(db"), fragment, would provide magnificent

‘ advantages in immunological uses, if a promising process for

25 manufacturing the antibody could be found, and the appropriate physical

requirements for its activity could be identified.

Avian yolk antibodies have been reported to exhibit useful properties

for both research and clinical applications as mammalian antibodies do (see,

for example, U.S. 5,340,923; U.S. 5,585,098; U.S. 5,601,823; and U.S.

30 5,976,519). Egg yolks derived from a laying hen is inexpensive and more



subj ecting the resultant supernatant to size exclusive chromatography 2s
and/ or ion exchange chromatography (E. M Akita et al., J. I mrmnol.
Met hods. 160: 207, 1993; and EE M Akita and S. Nakai, J. Food Sci. 57:629,
1993). However, all these studies and patents focus on the isolation of the
entire popul ation of yolk antibodies (wh#tch at |east includes IgY present
or 30 absent Fc region rom ayi an eggs, rather an_on .the purification of
lgY( D 5 Fccjorﬁ/ﬁagqng\{z%({}tﬁag]%rd;{%sﬁgk‘ﬁgcﬁ \pé)pgparq\gi)rgo\t}éer,hyae PWESD Fc)
ant i bodi es ar@apirRaed se@f! ¥1drR igRenRg! PO Agibbaiek 28 MEENLp QT MES,
i ncl udi ng duck and goosse, and sli rH:e tnhZ’ ?(lﬂpi d conlteentel%)l toe egg{ltj)é k of
t he anseri f ortielscratsny snd@pmotienh migred profeation hegulationsheA gRbisoh e mibi r ds,
such as 5 chi¢gken and.turkey, vent j gnal, net hods scr] bed above
provide no s ype oﬁ%”@”s@é%ﬁsf%;pﬁﬁ‘i g?cé?ﬁ%tﬁmo?’ |68-3( Irilhpﬁf) fagts i body.
1 gY( D Fg) angj Y, I I oo < o] ' ® Y from
duck serum (Bédg%‘égﬁ ggﬁéﬁggle‘%lsegﬁégg\?gg lélraiyﬁgr%?@ 5%%8%%§%nayn%§1%e%bpat hol ogy
41:169-180, 1995) with conpl exes and expensive procedures, but still not o
1 gY( O Fc) anti bodjowbuere higls coatents od ligidicatwtdnces sgh welfutty Heddsef or e,
there exists eed for rapi d, cost-effective and hi gh-throughput process
t hat provi des® %%}eli‘)%épﬁﬁlﬁ:cdwl’é)fmt% Yk imake tﬂ’@%@ﬁ@@‘bégyoh? @)‘i‘ﬁl?fﬁgesa%ti body
pool of anser} ird i i Nt /i N iwity of the,l.gY
DoO! of AnSELARABRECHRFRANIAS, Bk bl bR 1O W palact By
new type of FHeghrd.2 Fatt ideahicef ovatasohible ipieaipieatitgohedidifgadighr, pectin
i mmunot her apeuti c uses. SUMVARY OF THE | NVENT| ON An extensive research has
been .corfuct edapanesal Kpkai Nee 64ndR028 publisheguin Esbmtasy 18&r 1980k dantramodi es

i ndi d A dly, 20 f h ful isolati
oF yoik_ants HUNAE U Gt EuiRIRT AL St MeshdiBiofis3c A08TE nwal 1y ™' "
acconpl i shed $Hihoysh BAHACS QP %&J'ﬁsef@keqmm,cmgacmrp%lyahmn@ wat er

i nsol ubl e non-charged absorbent, and/or through a sinple salt’ing-out
procedur e t haglydok (g’&(?ehﬁA.aRtHsomen‘ dlerlemmunadofnyvests 14828 h&9§T| see attd Ui es.

According to racess of the present 2s invention,. the highl urified
yol k anti bodi%gsoﬁa pésrs’tl?‘&fpag'tﬁ%lsﬂﬁ)gﬁyvepﬁﬁdf 1 PIFEPHRES Iﬂé’%ja Eu%e
easily qbtai - ' vih10l16hit ) ' r for a
e varT ety L o s ey B R F e Y e
present i nventdlobleiphaso containiog abupdadt geik dutibaktecf theedntire popatatiog. | gy

anti bodies fr ol k of an anseriformbird, which is characterized in:
(a) absor bi ng‘ggk)’faggla%t‘?}t;g@?’%@p? At QB P - CHIQRRINEZARG PIPERSS o FPRPASEH f r om s

the egg yol k ?(gr}ﬁﬁ;b' or; i Wi ,Ns bl o] - ged
absor bent sel %f:t gﬁd om Hw lgfreg%%g)gontscﬁrs@%\gggphgi I ?I(ll:%t es,qZé;i P?)@E‘?FW@
conpounds, cachromategrapiy,f &dre fundheys poddteon odr balk, actdhddieoss Hred enying het i ¢

fiber, ceranm cs, ,and tal oxide, d erein the_water .ipsoluble
non- char8ed aPEBHHLOR nf]Fe%ma? éﬁngaﬁﬂfgﬁ?d Facdion (/& S’B@SS] and P‘ISASPOCk, J.
Immunol. Methods 110:225, 1988). Akita et al. described an improved

method for isolating IgY, in which yolk antibodies were extracted from

chick eggs by diluting the egg yolks with a large volume of water and
subjecting the resultant supernatant to size exclusive chromatography

25 and/or ion exchange chromatography (E. M. Akita et al, J. Immunol,
Methods. 160:207, 1993; and E. M. Akita and S. Nakai, J. Food Sci. 57:629,
1993).

However, all these studies and patents focus on the isolation of the
entire population of yolk antibodies (which at least includes IgY present or

30 absent Fc region) from avian eggs, rather than on the purification of IgY(A



t.o separating the yolk antibodies fromthe water-m scible fraction; and (b)
flowi ng the water insoluble -non-charge absorbent with a buffer to obtain
an aqueous fraction containing the yolk antibodi es. Another aspect of the
invention is to provide a process for selectively isolating IgY antibodies
fromegg yolk of an anseriformbird, which is 1 s characterized in

f ' firnst |t t..b | Li t tion,. t ai ni
Dol k ant | boi de B ehARTBRSY sRReidly Mbrdeh iR B (AR5) ABIERSRT abour
1S % (w t . ' : : bout
2106 (/v bactd Hodheph onlf il Bitds, BRndE) &) eDradt Aok /ARle EIERRY 2 POT
second sal ti ngluekt ahy gedse] ngdoyincehthez dipad)usmtentf fraahé ogge onllai ¢ff fige yol k
antibodies treated_ in the first salting out with (NH4)ZS04 of a second

concent r at i on daadfosE ‘Plrf‘éﬁrisalt?@@fteééli%e?rvg’@) thay ipgeegalidonm (birds) suethas

wherein pgefer not t.han ) the vol u of the
aqueous f%act i%ﬁél{elne degRF%’ttﬂg Qtos%#ﬁ%ngéljrﬁ(‘%x%suB%@@e@ﬁqqﬁzﬂgy]ﬁ%}aﬂ%spect
of the inventiwggbgidnOoPh QUt&teshil ieRAtoh W I%Q"(%Ftt)VﬁitYoch@'@tYm_Fb)JY _
anti bodi es fromegg yol k of an anseriformbird, which is characterized in:
(a) absor bi ng amibledgwasbemlygsurifiedabywabeprevipstatihg ewith dgYi romobield s&tind r om
the egg yolk of an anseriformbird with a water insoluble non 7 charged
absor bent sel d8-ed - Hegginneelgpbup/ derisast ilmgrsiolegy iaug dmmynapethology
conpounds, carpanad 8enS te.qp . I nt hetic
fiber, ceram c/isjl,'ilgérlgg(r)r’egJ %ﬁ?50‘)%’?'[8&6%@%%&2%?%%%B?%évig/\gkée#dﬁﬁegbf%ﬁ Islc?ai}1 Iw
non-charged abig(PeR¢) drdibatly alordwagteledtbe ¢dolated ffom egg§pit.at i ng the yol k
anti bodies fromthe water-m scible fraction; (b) flowng the water

i nsol ubl e non-charged absorbent with a buffer to obtain an aqueous fraction
contai ni ng the yol Khentfotmpditese ¢xiptssal mead fort at hepidguestefiective i amd
containing yolk antibodies in step (b)-wth (NH4) 2504 o fjrst
concentrati on hlgﬁﬁmgﬁpww&ﬁ that p%w?%wéstyols)&éémn ok the (dastrsd Tava
wherein prefer 9 . t he: vo of
the aqueous 1 ranEeah Tofiihe shiBdarsut of ol itk bikRoey Wille ARngniE P rg
yol k anti bodi ebetacti@itgdof theslgh amtiboudyt h THeHe)bAEGHiadly pusBedIdY( A Fc)
concentration ranging fromabout 25 % (wv) to _about 40 % (wv), and

wher ei n pf ef eramtibpdyiomay sictoras ttharevabope f Babis vinttkedd fon vhdows! une
of the aqueous. fractj.on treated in Sttﬁgr c‘i)lt, According to the process of
this inventi onf™MBHNAHRSRASHE ARFIOHRUNNGAREYUGCHRS- i sof or m of yol k

anti bodies, in particular IgY( O Fc) antibody, available for various
industrial applications canSppViMARYEOF THEINERITON 20 efficient and
time-saving manner. It is sTiIT another object of the invention to provide
the clinical and research uses of the IgY antibody so produced. In addition
to the cost-effect iAﬂéﬁé@sm@drfl@a@r@hohaspg@?mﬁaﬂdl&ﬁ?d todulfgl(the indystral i body

according to the present.inveption has ady s..of bej.ng inactiyv o the
2s conpl enent fs&g?g&e‘a‘}%dfof %ﬁﬁaﬁ@‘bc? {Rctols l%%gmgﬁ a ge? ,%(pgﬁﬁ%_ avi ng
poor cros§- I eafpuh¥ith¥t 4 QucHISR i1861aliSofailk iantibBdies Frdrhi ¢4 zéﬂk)i ¢fudd abl e
for use in inmmnol ogi cal assays involving mamalian sera with m ni nal

i nterference. dnsexifuhd tied aggr s acedilpyaachoydisbid | thedugh ameadsorptiomt t he
I gY

chromatographic procedure using a water insoluble non-charged absorbent,
and/or through a simple salting-out procedure that differentiates different
isoforms of the yolk antibodies. According to the process of the present
25 invention, the highly purified yolk antibodies, in particular the highly
purified IgY(AFc), can be easily obtained with high yield in an economic

manner, and are ready for a wide variety of immunological uses.



8 anti body can be present in the formof a single reagent for clinical,
research and other applications, or included in a comercial kit as an
active conmponent. It is another specific object of the invention to provide
a reagent for s imrunoassay of an etiological agent of interest, conprising
an 1gY antibody obtained by the process dccording to this invention. BRIEF
DESCRI PTI ON OF THE W .NGS The above ?aﬁ ot her oghpc%s and, features of the
present invention WrY9OTHBER ek ARAFEnPT NE HPTIEESNL IYEBLPR BhiP PEPYERI g

descri pti on ofprbBecc! QorPkerkefivay RBRARETRRY Syl N ARl LICYEAA ot 4D the

acconpanyi ng draw ngs, in ich: FG I'illTustrates a SDS-PAGE anal ysis
conpari ng t he antribodybudpwhichng chbrdcidrized inf f our absorbents: lane |, the
partially purified antibody extract; lane 2, the solution flow ng through

0.3 %funed silica;,lane 3, the | .sol ution flow,ng_.through 3 %silica
di oxi de; |ane 3&5 t RESQUHIRG V%‘# Mtk "Ellrj?r{yﬁbeﬁ'r@ls\é\ib&%f‘i@ Ogi%é?lt%ﬂ‘?a er;OHIF ane 5,

t he solutkion flow thro i t-at.onl. e fl oG L 6, the
sol ution ?I ow ng tﬁ?%u%% gg%el%lftg‘g1 3?’3??%?’&5@1‘ W@Méfw%dnﬁgﬂprﬁg]r at es

t he el ectrophoresi shagged hbssopberithselpetedf froch Yied lgrdgp @ohksistidg est sidicatg, f uned
silica as the absorbent run on an 8 SDS-pol )(facryl am de gel: lane_1, the
partial ly purified SHHObeRIPPRYRGsacarbangife 9ilfate, Phosphateoragoawcalluloss ough 2

% fumed silica; la t Sl ek 4,
theanti body. pr odacndayaiitfe R bR bE aleiThide i Blel e A% e
first precipitationnsdleble aBf-dhatged absbbers ignit kodwnmveduetfetiacifpl t at ed
with 31 % (w v) ammoni um sul fate 1n_the second precipitation step; FIG 3

i lustratieés the el sepaopngthsyelkransibodiesdfompibe pigtarfmisgibleifiactioni sti es
using Celite diatomte as the absorbent run on an 8 9 SDS- pol yacryl am de

i atom te 11t ol SeVhict iRRoIBRIR RS Bbthef ks bR B (w )
amoni um sul fat e i pbdig ailiag;%'éom fatibd sbntaihiss 8RR ydIRAAtBodiehe anti body
product precipitated with 31 % (wv) ammonium sulfate in the 5 second

precipitation step; and lane S, the antibody product precipitated with 16 %
(w v) sodi um sul f at/engther aspeeieeiothd ipyesdion is 40 poovide aproeasd fmr slectively

LUt o PR RR e 5 i S PR o SRP L S
nol ecul arjswei O¢HarAERLEd i FR@fokmisd efiR@rshitAlgd Yut by salting out an aqueous
fraction containing yolk antibodies with (NH,4),SO, of a first concentration
ranging from about 15 % (w/v) to about 24 % (w/v), and wherein
preferably not more than about 21 % (w/v) based on the volume of the
aqueous fraction, and then performing second salting out by salting out the
20 aqueous fraction containing yolk antibodies treated in the first salting out
with (NH,4),SO, of a second concentration ranging from about 25 % (w/v)
to about 40 % (w/v), and wherein preferably not more than about 31 %
(w/v) based on the volume of the aqueous fraction treated in the first salting

out,

25 Still another aspect of the invention is to provide a process for
selectively isolating IgY antibodies from egg yolk of an anseriform bird,

which is characterized in:

(a)  absorbing yolk antibodies in a water-miscible fraction obtained from

the egg yolk of an anseriform bird with a water insoluble non-



purified antibody extract; |ane 2, the solution flow ng through 0.3 % funed
silica; lane 3, the eluate fromthe funed silica pellet; lane 4, the

anti body product precipitated with 21 % (wv) anmmonium sul fate; and | ane 5,
t he anti body product purified by affinity chromatography. DETAI LED

DESCRI PTION OF THE I NVENTION i 5 The yol K7 anti bodi es are abundant in the

bird serum and the s, aid th i rd. However, as desgribe bove,

coll ection of the a?ﬁ'?’i%ggdgb%otr@ﬁtt nge(te)[a% frg%iﬁ%ﬂ@@pr@f@ﬁsﬁgé S’j’c?_é‘%nt of
the cost. The |ayi Rgid@NcdhpOSi® %aﬁbﬁﬂété?fsuqﬁ?e,gﬂ%)sﬁﬂﬂe,' g2tboR, telulozef or ms
fromserumto the egg yolk. In principle, each duck” egg contains about 1 to

about 4 ng 1gY/ m and sybihetic Jitko, ccvambosyand tatgl dad€, andRehénein the whter yol k
and, therefore, the total quantity of the aptibodies contain i, N single
c0g i 5 st mted | iRl PERTBaIRE b GPeRhdSas 10 SAPUR BHETUYR Tor o,
The | argecvol une of, : : S of the
serumt hat5 can be Ssg?%?gﬁ%%l{[ﬁeaf’é]lggﬂ? ?’gﬁq}ét%ﬁ{é&ﬁitﬁéég%gé\}zpkg%}gg%al\;g?nti e
period. In addition, extraction 2s of yol k anti bodies can be perforned on a

| ar ge scal e wi({houtflovasgl the iwates insehible Proaf eraapdd/ absunbértowdithsa bnffehe¢o

present invention are obtained fromeggs of .an _anserifqrmbird i nmuni zed
with a specific amqb&aﬂ.an|aﬂuse%fra%tmgwtﬁm&ahedfcﬁ@@ml{)p%‘émi on, it

provi des a process for efficiently isolating antibodies fromegg yolk, in

R T e s T e T

sal ti ng-out, e use one or in co tron w

acting as critical veitle sTH»IMeof aofisst | concedtdaticre darpdngifiomt et erss
"adsorption chromat ograg}hy" i's diorect ed to s a type aof separation nethod
i nvol vi nd%t he use &P/W W abpwindt\Voivy¥e anyl yehesein; prsfsrablyk ot posp dhan

aepect of the pr osaiptt 2 Ent VAR et A UAEI AT E ag RERR Pl ibr def b

acts as the active constituent in the stationary phase to separate the yol k
anti bodi es by @Jsorshiting dihehy aje@nt frhatbresontainideyslkt aftibbdees thedtdit e

non- charged absorbent acconpanied wth traping water-mscible
step (¢) with (NH4),SO4 of a second concentration ranging from
about 25 % (w/v) to about 40 % (w/v), and wherein preferably not
15 more than about 31 % (w/v) based on the volume of the aqueous

fraction treated in step (c).

According to the process of this invention, an abundant amount of a

selected isoform of yolk antibodies, in particular IgY( A Fc) antibody,

available for various industrial applications can be obtained in an economic,

20 efficient and time-saving manner.

It is still another object of the invention to provide the clinical and
research uses of the IgY antibody so produced. In addition to the
cost-effectiveness and ease of preparation, the IgY( A Fc) antibody
according to the present invention has advantages of being inactive to the

25 complement system and rheumatoid factors in mammalian sera, and having
poor cross-reactivity to mammalian IgG, and is thus particularly suitable for
use in immunological assays involving mammalian sera with minimal

interference. It would be appreciated by those skilled in the art that the IgY



lipidic inpurities normally present in egg yolk. In a preferred enbodi nent
of the present invention, the yolk is firstly separated fromthe egg white,
and then washed with distilled water to renove as nuch al bunen as
-possible. The vitelline nenbrane t s encapsulating the yolk is punctured,
and the separated yolk fraction is then &iluted with an effective amount of
an aqueous bu f-ar i Vel

Pt orabl y. 1 he o] b O o S R Rt Pl Rt feseprch
solution or dasdidthed applieatiomnogomandluded ahouat cémprrtial that alont ddivearts by
vol une, nore preferably fromabout 5 parts to 20 about 30 parts by vol une,
per 1 part of CPMPOBERY- yol k. Value of pHis reported to be a critical factor
during the stage of partial purification (EE M Akita and S. Nakai, J. Food
Sci. 57:629, 1993) ; I ee . ti i '
preferably set w tﬂilg%goéhgﬁég&g?cggﬁ%%@%@t@%? n?B ﬂégf&reg%f?%'é%xtgor

t enper at yr e i imtriindassagp of sanm dthi]@%iaalr agoet aff aherest, 0ComPridhgakauig¥0C. The
suspensi on of the egg yolk is gently agitated to form a honbgenous m xture,
and then al | oaedbedy gbtamdfhyrtha pseegss aceArdingnte thisfinvenéen. to form the
aqueous and non-aqueous phases. The water insoluble materials, including
non- agueous bi o- nol ecul oRG j ipdds, sterols and
the like, are then remgg'%@ﬁgﬁs-él%l 2 uﬁﬁF@E%ﬁg@% by
centrifugation. The resulting 11 anti body-contai ni ng supernatant may then
be separated from The abosecumd pthec iobjdcanandfestaessndf tg: psesehi dmiengionor

other like nethogds known in the art. In general, the lipid content of the
wat er - m sci bl #&1Hr bgoomsn apparsniobtith Aeferanse doj the foblowyina descriptir ofdlier se t o
t he subsgguen Lpu [ di ng pr. Ny J NV [ .

stati onafr%y phggéﬁlgggt éﬁ?‘%?ﬁfg}“%‘ﬁ%a%g‘?ﬁi ?\Igo?%rﬁ?%aﬁ)cr)’n-vg%gr g}eed %ﬁgg‘%‘ﬁ’g@ﬂf‘g. S

i ncubated wt hrgmgg\ﬁhqphiehsci ble fraction in a sufficient anmount to absorb
the yol k anti bodi es and to adsorb the majority of the water-m scible

| i pidic substances_remaining in the water-mscible fraction. The suitable
absorbents i ncl udeFKuot latbistrates| & nd P8 AGEs analysis ecompiring rthe canpibody

bonate, sulfat hat b el Lul t heti.c fiber,
coram os. " andemapEneBBRIRAY Toul ARRERrE lant 17 B, SRR R CrbREY ¢ o
natural claysexttag@t idhe 2, ahé solatign TRIving thiduehBs ) flimedilidL hLPpeund

includes funed silica, anorphous silica, silica dioxide, silica gel,
silicatel, di aolotandbemingathrougtagdFsilicerdigxidar tame 4, thecsalnioomtlowingl udes

cal ci um car bonat e o i.ym car bopat.e; sulfate, incluydes calciu gl fate;
phosphat e incﬂH&Bgﬁggl}gia(Eﬁ#f)ﬁﬁ%BHH{;e;la%%Sb(S&? isﬂlélltlt%‘eﬂo?avé?g Oélég]c Bon and
carbon fiber, cegid Hi&éﬁjt@ﬂ%fﬁﬂ@%ﬂ%ﬂd‘?laﬁ]’et&rthb%'h&tﬁﬁﬁ ﬂ%@JihQ'tHﬁﬁlgﬂC’f/‘@ﬁri
ceram cs includes porosity ‘ceramcs; and netal oxide includes al um num

oxi de and tit &elitevdiasordise hplo+Galul arly preferred 20 absorbents are funed
silica, silica dioxide and di atomaceous earth. The working ratio of the

b bent to th -m.sci b i . i d
abeorbent L0 the el SRS, bR T BB s ca 1«
used in fhis BHRGESSs ki gS mmehersaily Addad Les@beRNCRAL r@ i g 8 ©f equal

to or higher than about 8 1 % by weight, and nore preferably 2s ranged

bet ween about SRSpolyaatybarhids. g lape Wethgipartibls pdrified ahtbody exteadtf lanhe

wat er-m scible fraction o be treat.ed. en,the apsorbent is silica dioxide
or di at omaceo sﬂ%‘)ﬁq‘{‘or{ WIS 9%152 %?ﬁ?@ﬁﬁtg 5’%%5‘5 3a(t,l%%?fd'?ﬁ’g%r9’61 fi s

i nvention is pr r ri u ol O weyght, and
nore prefer ab?l;l/ﬁlgﬁ szﬁéééﬁggétbfl Exg%ghﬁhgta{l ng o??%qﬁs&\géﬁtg@ﬁw ltg‘et?h}g 30
absor bent baséw/WnainmheoniohusEfat inhthewfiter precipitatibe dtepchndriah® Heher eat ed.
12 The adsorptiaon chronmat ography according to this invention can be

ef f ect uat’ed bynHp9dye GFRAIE iRsRRIPItaEY sWith (Tt YadWhwk ammerdamnafateintthe

wat er - m sci bl 1O W .absorbent or flowi ng the water-m scible
fraction overg?aéd(;nﬁfé)gﬁg@géﬁglgﬁ%%ol umm packed with the absorbent, as long s
as the anount of the yol k anti bodi es retained on the surfaces of the
absorbent is sati sFEG! 6r ylusTaesr gactieotrophoresianctst ks’ dteuperitiadi ymgkt he
treatnment are not critical to.the results, and reaction tenperatuyre of
about 4 to ab@ﬂt‘bg%‘es andng Cehte idapfomiise ast ah@ocﬂ%’tgor nf ofUsH St 480 m%/ﬁut es
are usually feasible. Wiile the adsorption procedure can be repeated
several o tinmes, each with fresh absorbent, if necessary, a single
operation is normally sufficient. By way of this procedure, the lipids and
nost of the non-1lipid substances can be successfully separated into two

i mm sci bl e phases while yol k anti bodi es can al so be absorbed. Dependi ng
upon the capability of the selected absorbent to capture i s

i mmunogl obul i ns, the yol k anti bodi es can be recovered fromeither an




eluate eluted fromthe stationary phase or the "flowthrough sol ution”

whi ch, as used herein, is intended to represent the solution passing

t hrough the stationary phase. As shown in the preferred enbodi nents given
in the text, the yolk antibodies are mainjy present in the stationary phase
when 20 funed silica or silica dioxide is used as the absorbent, whereas

di at omaceous - t ' ' L. e
fl owt hrough g?%ﬁobﬁﬁ@%g{@%g?légﬁ%f Egﬂggﬁﬁ?%%ﬁ%rr net%gﬁyoiagjdééﬁlt%gltga@ol Kk
anti bodi es camn, igzldetdptomitedillite; hmeskitht aedtibody prducilyieicistdisd withe2 Iy ol k

anti bodi es are 25 obtained_ in an adueous fraction by flow ng the water
i nsol ubl e non-%eh&wiye damb¥sibENSUNALE hing the fifret premipitatiesr step;t kaepdsf the is at

a pH of |ower than.about or hi.gher t.ha 0 i i

chaotropic ageaﬁlp%f?g% prfgd'ﬁ(?ti P'ie%)d%?%{ P‘hﬁ‘ g} gi‘g’eﬁ%/ v?rf\%%ﬁ ﬁ@kﬁtsgﬂ%get if ﬁhfi he

yol k antibodi agcoidprechifitationlst&and 1RMes ctheidnfibblly préthicapiédpitated with

di ssociating the lipidic substances 3o fromthe stationary phase, such that
an anti body- colft %i (W/ny sediuar silfate inthessgcond peecipitaiivadtesrasidn, the term
"eluate" is directed to a solution containing the desired substances

unbound by the elu fromthe stationary,phase. Th rm " chaot y opj,c
agent" or "chaot ro%@b' i‘g lmlsrt’éag?%&ﬁ? CF?%F%{:%M%% r %@b?sg tg%’ R"Hﬁﬁecq' P(glkd
conf or mat i onal 5 I3 pf"(ﬁ? | Nsieh eayl! €he SaHsBritht afu® BAL iAoy o

nmol ecul e, whi c%nﬁlagalgﬁerdg%%e 0 ?enggg%w% as ea pr o{ei n denat ur ant .CB/Ac%or di ng
to the i nventiSDS-pobgtcryplfntide gbb M dmmitdulbardveight avarker; danec bsthe alrtyalbt ut ed
with any neutral  buffer containi derate congentration (> .1 of , a
chaot r opil® agdirtilq yi%@&ﬁﬁ%@@*@ﬁﬁ\?&u% pwingueygly fe oé’fN%"’é‘Fedel ution
will restore tg j ' u 1 f u i de but
are not |im te%ﬁ?gga}é#é{gN%f%l%%eﬁbﬁ?{epﬁﬁf%?ﬂlgg%e'fl\;légIlflué? lr?éfﬂfl-l%lléflh%&yio. 0;
3Mto 6 M guarnprddoe- pi€eipifattd3with 31 GoMwie) assnemumhbwfatdeand 1ahe St dssi um

i odide; 3.5 M magnesi um chl or de; 1-? M a ni um sodi um pot assi um

t hi ocyanat e arfit®ogy preguct prifieddyafbnity shromategranyt y of the recovered
anti bodi es, however, a ~ 5 noderate-ionic strength, chaotrope-containing,
neutral pH buffer, s I LAY, h hy 20 MM MES
buffer (pH 5.8) or 20—%@?@@?\?ﬁﬁﬂﬁﬁﬁgﬁ mﬁgﬁﬁ{?)ﬁ 7.5), is nore

suitable for practicing the invention. The active state of the collected
anti bodi @s can be &afiyolk matbodied abky aburafanekathel lird setienand ¢halegdsylaids

i | i i 2 h, -ch - ini , d kl
2erdi e butf er . DARSCRIE N ehcideubeR AOPHS IESEsR Of Mk ARTIEHD TREY
aqueous fract I!?IE e'g%ﬁ% ggﬁddl’f% Sﬁrgferf'éd;(ﬁrggcc%hn{ Bftﬁel D4 59?:%;%2%5 Ak tda@BFersVhi Ch

is enriched w can sequently be subje to a procedure

of differenti ahothadft thedgdUand dg¥éepeR@ticofpomk faorhi deouty tostheosgpsyolkS Ithe term
"salting-out" as used herein takes on its common neaning in the art of

protei n chem spuinciplegeich diakezggeebntaing hbowidkta st dfmg Ig¥imbiendebeutly sal t
or salts to a m xture,or Rr ction. batch to decrease the sol ubilit.y of
pr ot ei ns,2%whi ci? "h"é‘&gztrﬂgﬁﬁg?ér Eﬁﬁmltlﬂttﬁ%ﬁogﬁ' al‘b‘ﬁég’fﬂeg‘?ﬁeo eotht%ihaé’laBi’ ei ns.

By the term "dj repti gl k ti.RQg- ess
that i 1 er en PatEyTpafes EBeRGR Y nbfh GRS wefhuaRid ol Phlo RO oL 633
froma m xture[dy andr ¥5ng 24 wErGIEY@AIRY). ofThe argdedetimeldf @%g galits. In
the present invention, the proteins intended to be differentially

preci pitated apedubed ivasflpresceeds ythe kvalntiebofliths, serum. thdtgvamrhe Isgfely D Fc) .
Exanpl es of the non-denatyring salts useful .for precipitation of the yolk
anti bodi es s | RIALEA T5m the SIS OVET ARY BEY PG IRE Betiofie JBgAditiqgsxIagion kd) |

(CﬂICHJAf)Z A S%}? g?gfl yollf Srfbdfled: ci e PRrARNRA Yok NP 153kt sdale NFRRO: @bstly

investment. Preferably, antibodies in the present invention are obtained

from eggs of an anseriform bird immunized with a specific antigen.

In accordance with the present invention, it provides a process for

efficiently isolating antibodies from egg yolk, in which the so-called



~4)25~4 1S the nost preferred. The salt concentration for differentially
precipitating yol k anti body i sof orns depends on the type of the salt and
can be determined by a skilled artisan through sinple tests. According to a
to preferred enbodi nent of the present ipyention, in which (NH4)ZS04 is
enpl oyed, IgY is firstly salted out at a concentration ranging from about

15 (wv) to ab % el Aarabl.y_is.e t r.l ower

t han about 21 %)H%%%éfl{ %%%éoégﬁwﬁftﬁgf%@@ %?h%{%é)%{’r g»gﬁ‘iecg I&gyutfrée of
the aqueous fngediaddhe vhid eombif{ationFw)thithe pitleg] petigt ad casichhetepONE el r at i on
of is the salt ranging fromabout 25 % (wv) to about 40 % (wVv), and

wher ei n preferléﬂﬂﬂvoﬁls about 31 % (wv) based on the treated volunme of the
aqueous fraction. It should be appreciated that the sequence of
precipitation of the t anti body. i sof ornms .coul,d be, al so var.i abl endi ng
on the salt chosen?‘&r‘ﬁs\é%c}b%' gtb‘aytfﬁl O?JSP%IO&C%%t%g&?I? iﬁcﬁfﬁcgead%a
procedures e. g tyfd bBisepardfioR’ @etHydl vioMing ther®e bf@f SfaflbwhdNpRe &Al t
followed by preci'pitating a second isoformw th another salt,; Ts also

f easi bl e. The sdlectizelyrtakanp sadtdongenitate phodesdtedsohwed frdimg mabilehphaseesent

invention dramptically_ acconplishes mai n obj ect of the present inyention,
et easent ; aRCCsERg! (GCHY BBEHADE Gt dotriion. 1 b veERanek R o
and 1gY( O FC)n i i | ot : j f Lbhodi es
const 't ut ed by Bor P o) oA AR OB Eht e s P B
hi gher purity toseparater thd yollhentibatiepby adsmtbangtthe gdlkeantianidseinrthe dvasol ved

in a suitabl e buff system and, subj ected to additional, purificati,on
procedur &%, sdBWlﬁgfesmébc}é@?gF@l@W%@m BFROTBRAN V’,‘thh?ﬂPIBBh‘M%tFE'n?lﬁ@B}eacti on

chr omat ogr aphy;..: jjan- i mmuno-affinity

chr omat ogr aph)&plhﬁggﬁ@gﬁﬁgg@nﬁ%pgﬁés’%ﬁ%g’oﬁﬁlgi mrunoaffinity purification”
or "immunoaffinity chromatography” is directed to a type of separation

met hod based on t hén hiprefengdambeditrent sf thesprefena it vdmidngthef yulk as fipsebi fi C
antigen. That is, the antibodies that bind to a specific. antigen under a 5

particul ar corfgpayagd 5?0_@1 s‘@%a?_r%& ahites qdy Hienuwpshasd vath idﬁ)ﬁﬂ]eésw@ﬁ‘deﬁq t hat
condi tion. The.pgsent ipygnt bl}%ﬂn&?lmaes”p AE$te ! heTHEevﬂfelqmgﬁfbHI{E ty
purification t6 el rmfate irrelevant proterns, in particular the

non- ant i gen- bigndapalatipitheglolk s bOnctAesaly adi i tepdrited Blotis EnktibAVEHdnon, the
irrrrunoaffrﬁtyéﬁurl fication to is conducted by use of an "antigen matrix"
conpri sed of atlutefbivithamisiiertiee apmuat o anna@ieabs buslgpporvaterhe foympea of t he

support is not_critical ~t0 the inmmu finity - rifjcation of ith
ivent on. AnyGetTrigi Poits S8 el Bl the e Bl BB VB R ablfeah
attachment of ajh amt h@ebudrBLffEresdlution iedisMlled alkOfnaiERim taboutesi r ed
anti body and the ~s antigen imobilized thereon is useful. Usually, the

support is madereftocatesy [40npasts by aobwreeomore pseferabke drogesabouh, partshtoas t he
CNBr - act i vated, Se ros B¢ rcial vai l.abl e fram Bhar maci a.; The
ant i bodi &% purqbpflgg’%bl}a“gﬁ ﬁ?’e‘f@f {}%alpegah %Pﬁgg% ° P&t é’i()g%ol 5‘ it B2 B ndi ng
buffer” and apghhRed RI1b&a hiicANFAEE HUFRIY the stadR dffaktidlNfirdRation

. M.
i muno- conpl exes of the imobilized antigen and the yol'k anti bod(iEes are
formed. Any buikita as¢ s} d¥akaners tFem? Shie 5dnG3%di993ant Foodle brstereaovéryrofand

effective to maintai.n the desired. binding condition i seful ip th
ot csent || nvenOUR aHBPRiETatityS FEHEThAFRY U farigk oL abac bip FPBH Lhe
group consi st !Iﬁ%ﬁi&tfb#g tﬂgq‘%ié’%@fa‘fmtéuﬂ fifis s@p ¥FWithin a range of about 0°C to

(2-[ N-nor phol inoje nesu nic
25 about 60°C. The suspension of the egg yolk is gently agitated to form a

homogenous mixture, and then allowed to stand for a period of time
sufficient to form the aqueous and non-aqueous phases. The water
insoluble materials, including non-aqueous bio-molecules such as
lipoproteins, phospholipids, sterols and the like, are then removed from the

30 aqueous yolk suspension by centrifugation. The resulting



25 acid) buffer and a bis-Tris buffer, anmong which an MES buffer at a
concentration of 20 nMis the nost preferred. Preferably, the

i mmunoaffinity purification is conducted in an environnment of weak acid and
low ionic strength, i.e., at pHw thin a range of about 4 to about 7 and
under an ionic strength of |ower than abaut 50 30 MM More preferably, the
anti bodies were gllowed t.o.interact, wth the 16 i bj I.i zed, ant.i gen at pH
within a rangealgf% ountEning émwat@%\tﬁaaynﬂ?t“ Bf eSFB?r‘T%EEI‘{/ fLgne fihs, Vés‘%&ﬁge of
about 5.6 t0 ahoutiBinByy HBCaRle sAARRL GSotiaN R milIRRR YNGR thetm he
antigen matrix ypalt (I:] a}cl)tropx?fc gggfi‘{t org’at a leofmI ower than g]btglgf%l or
hi gher than about 8. The activity of the collected 5 anti bodi es can be
restored by, for exangetmsrakxthentipice contdnysofs tlagavatst-masdible ifraction sthusngt h,

o 0 SERLE i St whclo R kb eb
accordi ng e S .
system nor. bin : i . I ]l %ngu,w gi cal
Cross-r ea(5:t i Vi 830‘%@%1\%26&%@%&15&@%%{1 88{%1%%%% “M%e:%‘”ﬁg@‘? no? {69
significant. Thgslubldenonrsteargéd natsloslsentr By iinkubatedewvitly pheoivateitmboible
suitable for clinical and research uses. The invention also provides a

broad variety BeCEoR i asnftigient ameuntcle ahsesb dhe yolk anjpogdies sbilp pdsephr ed

phar macedt i oal 1 G BF ihb el HRulte IR STERnrel e btbe Con o
i ncl udes donmesiateriidtivle fra¥esh.0The 30HakleHbssIRAtsANL Mk Dut Afe RotMAitEAt | ent
conprising a therapeutic anount of the IgY anti bOdf\; f the present

i nvent i onl0f or for ciikieate,ngiligonprasphydud, scarhenater ovuliate,i phesphate) cgibom,

agents, incl udi m croor IS such as bacteria, native,, reconbi pant or
pepti de- synt hetHIIgts Gif sEabets dhsF, Sadtics gnd Merb s T PERERIRE. anc
prot el naceous ﬁ?}icﬂ%ﬂnﬂh@&@é SRUST ﬁéi’ﬁ?cfl%ﬂﬁ@,skao?ﬁﬁlﬁal@,sar{@ééﬁfﬁlm Eﬁfeﬁféb' hant
or peptide-synthetic allerdens, toxins, venons, hornones or any ot hef

i mmunogen capatilee sidfcoal icompongd amcludasndumed psitise, aRrorphoud|sylica, halipari fi ed
| gY antibody ig, applied in conbination wth a pharmaceutically. 2s

accept abl e car aioél*&sué cas Lt icatesy i%tomwﬁ% farke. a‘T‘IilegBhﬁrrSrré'@@Qﬁi cal
conpositiQn ca | & BEYS i Si el.) Qi tion,
ext er nal lgdm' n?@sljtarsg |ol}1x?/cqgn it%)r%lmnl zic%g %ragit%gin??aq%ng F%‘é%gﬁttef bg(}gga%%f t he
present inventimiudes alsianuseffhle; fphiospledte cinchglesrcaddiuml phosytiat gerbomf
interest, including, for exanple, a pathogenjc or 17 non-pat hogeni c

or gani sm suchm_é%u c%?é‘t"?tﬂﬁll garpen; an _ﬁiirr?@ﬁeﬁb%f’ éﬁlle}qsﬁi%qu,syfﬁh‘épfbﬁbﬁ
bacterial or ganiaihs AuIRLE (o df OIRIRAN Al RRELIE SYARDEL T SaNREapne
such as estrogen, progestérone, thyroxin an I'K€; "a naj or

hi st oconpat i bi bkidy iachdesalaninge pxédidadd étdnild; oxddaaParticularde praferredit or s
pepti de-synthetic tunor marker such as al pha-fetaoprotein, prostate specific
anti gen aifd t habsarkents arejifumad ssibeamtslipamdieyide gad distomacequs isgethpr bhei n,

such as drugs SPrYREGHIGR FRE A Bk b eRiGRl oo Bl o'
fluid, tissue, z6akk rﬁi@e&%?%n@i'ﬁ@ ipda the b?@petrlﬂ@i ofﬁle_di;b!’sbx\&ﬂt ERes¥nt hwhéwman or

animal. to In order to obfain antibodies only specific to the etiol ogical
agents, the et fiwhedsidish ingsadtinghis frecéssj #ds preferably addeddockeonpeniratiogens

Compr senadur B eBRH? b Sheti 8% 30b1oh L el gl Gord ! 00
pept i de- synt hetdfseaHehd8SabRR . PLRSHOH TN, b}LJﬁ'Ei'%%t,tlﬁh%eH ¥ tRBNORRAY of

obtained according tot s this invention, an’etiological agent of interest
can be quanti t ttd waltsr-miscipial fracaionvtd pedeeated.edWhenathe elsorbenti snsilicaret hod

known in the art, .such_as the Quchterl ony, nethod MD, the singl.e radial
i muno di f f usi GIP%E8 Podiaiospagspus enh; ‘Eﬁlﬁ&%&ow@etﬁi%éiﬂago&?ﬁ’yﬁtcﬂg‘h“% (%p) |

t he radi oi mmung,: et : ohd jJyn LAgHL: assay
met hod ( ELI SA) ,ﬂngzﬁ’t%é‘%g%g?t%%ﬁtcam@%tz t@)o%é ﬁfi‘g‘d?ﬂurubi i Dp gk
i mmunoassay nethdandréipiferatie ipartangt efaboandead aboubR0Psrby rveightymintbassay

met hod, an enzypatjc i nmupoassay,, a nephel onetri.c.j noassay, .a
cheni | uni wesceﬁg%rh?mrh@a%@ay the ol aavqﬁeragg%cgl;@ﬁaciwn t0'be treated.

i nmuno- chr omat ogr aphy assay.



2s The I gY anti body of the present invention is also adapted for use in

bi ochi ps and bi osensors. The foll ow ng Exanples are given for the purpose
of illustration only and are not intended to |limt the scope of the present
i nvention. Exanple 1: Inmunization Procedure for Stimnulation of Specific
Ant i body 30 Production 18 Twel ve, 16-week ol d, donestic ducks (Anas

pl at yr hynchos var. nmestica re individual |y housed for anti body and egg
production. The ducgge_raéiégﬂ\? g G t?grﬁpg%ﬁﬁﬁ%ﬁd%i%ghﬁsﬁf’é@?ﬁ‘% CB% bf_—S
my/ mof human cGetRARdd B9 RAPI@nTeAERR] RUyL f Eed faF %tm%tﬁéﬁt tgFSihel N
phosphate buffer, s pH 7’5 enulsified wth”an equal volume of conplete

Freund' s adj uvater-isriblenfractioratitin anf atisoebeat t orgHowirse dhevagatgengsabley in

the range of 1 to 5 ng/m. After the initial injection, young hens received
three additi on&TaCtf&Er 8irkresnatpgea Qﬁlumtw@@ﬁ &Nl {na JRs ok loRe week

auer, e9gs beganukOnligufeldrentedond ahbotesnar o Mo Wit dr the

processed for extraction an pur Icatiron o

procedure was abpsrdtediseyvaisfadtonr VRiekseadtion ngme detepepdrariné .duingothewas
sanpl ed at the seventh day after each bogster injection. Each bl god sanple
was centri f ugedreaaentiase net griticalgodbe gesuliss apdpireastian tempgiptuee of about

Extract i f i hodi.ese Yol ks | t th
co0s | ai 0 by t Aol ARl AL B Kie 5 A8 D €3 2880 86 i Retne
by a weak jet e@kusllystédsigel Wirhe thé adstptioRyproesmie canbbimeepeatdiesat@iaime of

yol k was neasured and then m xed thoroughly with distilled water in an
amount of 1@ en timess ¢doh mdtis dresh absarhentofifyoedessarie arisingleeoperstivheis hel d

for at |least two _hoyrs .undeyr, 4 C d subseguent|y.centrifuged 10, 000
rpm i a i t acHPTEATL SREERIRR | Pygut oF TR ARG ANS oS dBErATiaR: teay
and a semi -sol 'n@nﬂ(i)ﬂiabétﬁ)s{a%é’g cHR e SRECRSR EéSi'Afréthl%?o R s PRl & 3:
Treatnent with Absorbents To the crude-extracCt prepared In Exanple 2 were

added wi t h one pbas@@swhiteyalbsmtibedies cag aléo(lvd absofbaded silica (purchased from
Sigm), 3 % (wv) silica dioxide (sigm), 3 % (wWv) Celite diatomte

h df Cel 1t ti , .3 5 % Celite diatomt
orTehased Lo & HepeRB i SarBBlld ahiind selsbh Ip P ol bBhem o5 o
4 Cfor 60 m Eg&hﬁ%n‘ﬁg‘i&ﬂﬁgf kife SOIE Tnfi8odRE & BeMRLEVERE Rbnt Rfther an

i ncubati on,
eluate eluted from the stationary phase or the "flow-through solution”

which, as used herein, is intended to represent the solution passing through
the stationary phase. As shown in the preferred embodiments given in the
text, the yolk antibodies are mainly present in the stationary phase when
20 fumed silica or silica dioxide is used as the absorbent, whereas
diatomaceous earth leaves more than about 60% of the antibodies in the

flow-through solution.

The choice of a particular method to obtain yolk antibodies can be

determined by the skilled artisan. Typically, the yolk antibodies are

25 obtained in an aqueous fraction by flowing the water insoluble non-charged
absorbent with a buffer, and wherein the buffer is at a pH of lower than

about 4 or higher than about 8 or containing a chaotropic agent can be
utilized in the present invention to obtain the yolk antibodies from the
stationary phase without substantially dissociating the lipidic substances

30 from the stationary phase, such that an antibody-containing eluate is formed.



19 absorbents were precipitated at 4C at 20,000 rpmin a Htachi CR-22F
centrifuge, and the supernatants and pellets were harvested separately. Ten
~| sanpl es taken from each supernatant were subjected to non-reducing

sodi um dodecyl sul fate pol yacryl am de gel el ectrophoresis (SDS-PAGE). s As
shown in FIG |, in terns of the quantityi3f the antibodi es adsorbed by the

absorbents, fuped silica has the st adsoy.ptive actiyity and al.nost no
anti body was Ié?tuSFﬂ h_ceﬁ‘aemf ﬁ?ﬁ_/vtetrﬂ} gaﬁﬂtesd_ﬁ d{lfeﬁfﬁqtﬂ Pis@g-‘tb‘?rbﬁpﬂté‘”ﬂpgﬁhﬁys a
sUianhtly veakegesgllt sibbiintes LABRRObPRE Efient WS RO SIARRI BAM SThEOM 1 (S
| ower porosity (and thus conprising a less 1 0o extensive surtace area) than
fumed silica. t©mmt'chaotrdysic dgand,or 'ehaotrope!’ it @Airktdd® i ohdmival chsablesfwer e

captured by either, type of the diatopaceoys earths. Exanple 4: Differential
Sal ting- out of NMBFREARL FOErEationdl changs 41|13 Jopan | @olemai fedh ias &xanpl e

3 treated : ' ' .5 t
an}tNiandir 22 gou#c}h{bﬁgr@%ltﬁ.cm‘iwgglé W%%ﬂg%@g e&mévgyfﬁgrasbﬁo;t& (raéaeg]iaﬁir%lgfreed
W th anmoni um Aptdrdig ab aheongehtiom! imestobf alirutbodhd%anbellicsassd pe the

vol ume of the eluate, followed by a second precipitation with addition of
anmoni um sul f atuscesstalliouelwad vovil viany THeeusiad c ibpifteat ensginingodinoderadeict s

were re-dissolved in 20 ph ate bhuffer. sali (PBS). Anal ytical SDs-PAGE
was pert o med ircshBadn Eaf FELRER, Sblspoicofical Tpos) ips{iiet tshyaCgtor ¢ he
crude extract @gg cﬁé@ﬁ'@%@aﬁer(élﬁﬂ@n Will réﬁofelth@fnaiibﬁpfrét@i’i’i $thiQugh harvested in
Example 3 (lane 2), 1122.2S pg of the eluate fromthe funed silica pellet

(lane 3), and 153" pg and 372.85 ~g of the antibody products obtained in the
first and0second 2sIheressifipi buafifeninciudepbut(dramotdinitet tafe ¥ glpspetiClyel y)

vere | oaded. e £ 5eilad Sttt Bl B o2 The o SEOARR HRIORETYGEY
in Table 1. Jabhe ﬂotassium chloride; 5 M potassium iodide; 3.5 M magnesium
chloride; 1-3 M ammonium/sodium/potassium thiocyanate and 6 M urea.
With respect to the activity of the recovered antibodies, however, a
15 moderate-ionic strength, chaotrope-containing, neutral pH buffer, such as 3
M sodium thiocyanate buffered in 20 mM MES buffer (pH 5.8) or 20 mM
Tris(hydroxymethyl)-aminomethane (pH 7.5), is more suitable for
practicing the invention. The active state of the collected antibodies can be
easily restored by, for example, extensive dialysis against a low-ionic

20 strength, non-chaotrope-containing, and weakly acidic buffer.

According to one aspect of the present invention, the aqueous
fraction including the eluate or the flow-through solution, which is enriched
with antibodies, can subsequently be subjected to a procedure of

differential salting-out to separate yolk antibody isoforms.

25 The term "salting-out" as used herein takes on its common meaning
in the art of protein chemistry and is directed to the addition of a
non-denaturing salt or salts to a mixture or production batch to decrease the
solubility of proteins, which leads to the precipitation or coagulation of the
proteins. By the term "differential salting-out" is meant a salting-out

30 process that differentially precipitates or coagulates two or more proteins



20 Total I gYlgYlgY( ,~ Fc)lgY( ~

Fc) prot ei nercent agyi el d/ eggper cent ageyi el d/ eggCrude extract447.4 ng4. 43

9% 9. 82 ng26. 79 %119. 86 nyEl uat e224.45 ng8.15 % 8. 29 ng4l. 65 9%93. 48

ngl s  precipitation by30.65 ng37.82 %1.59 ng62.18 %19. 06 ngy21% (NH4) 2SMH4" a
precipitation b74.57 ng2.03 %.51 ng96. 624%2. 05 ng31% (NH4) ZSO4 As
illustrated in Table,

|, the resulting IgY( O Fc nti hodi es are_ recovered
| abour 36 odTBRRPAIGRY eI e CABetiabianoti e Gdeed cAlt Haalog 19
purity. Mre i ts : b i i : ; | eads
o the essent L PesBilt infent o, anPptoclihicined &80 ARANAN AL BEe
whol e popul at amnthef ispfdrinseoftydikdingéibodiessi.¢.t I ¥ dnddig(Y\ By). bBkimplp¥ ahd 1 gY(

p Fc). Exanple 5: Partially Purified ICY( OFc) with Celite Diatonmte
Taki ng advant #ige noh-denatusiig isalys ofsefill afasnpreeipit@tienr of the yalk rantibotltes! i pi ds

and repul se antibodie t he crude extrac a i B EXx I was ,pour ed
onto a filt raﬂq%ﬁg%hpﬁﬁw %@clk@ﬁeaﬁt?ﬁ\&ﬁ@’ %%a%e@‘gﬂf)zg@‘tc&@t gaélhtaB ite
based on the : i f p t ugh the
ol um vas. harpepSd it oy e gy ehpting SELERIOPS: (IS SR
ammoni um sul f &Nelp8Exdisdhe mbest \prefemedof Théealt Iconcdrtratioghfcr diffecdnsiallgn. The

preci pitated anti bod| es re coll ected and the supernat was di,vided into
rivo parts. oaée%@ﬁtnt&wﬁﬁ@nglﬁ%ﬁf LGRS (Eens oBiths DHRceel the AL PR

sulfate at a at ] f % : i he was
precipitated RQ{}E:‘% %%15}0ﬁ %ev/q{}') stgg?étﬁlnagﬁ%%la%w%séﬁw%fgsg%'ecftgléﬁggn@g?%hti body
pr oduct simwer e preferted seahbedinient REStheApedsghi datenfibl; BAGEhivhs (IWHL,8070ed on a

8% non-reduci ng acryl ami de gel, in which 2012.5 pg of the crude extract of
Exanpl e 2 (1 as&wployed, 1g¥as firglyosaliedeout jabw consAitionarpsingegomyatost il e

diatomte filf ' (L,an ined in the
first precipi t/g’iﬁvl (/)@ntsot Jé%ou?lzé)n%’ @?{Vg’a%gj ?&H@Sﬁ%ﬁgﬁ& 3%38{)% @ggro#oweﬁe
anti body pr odggdnsati 2i1madw/0),tdTahe 8ele o6 the @rbiRidfahé akatddevolRineddf (e
ammoni um sul fate and 16 % sodium sulfate (lanes 4-5) were | oaded. The

result is showau¢ousHrastia, whide pgv € Adicage preopiieted asnthepepnaeptraipe of
determ ned by scanni ng.de sumrarized in iq Table

[ f I d
2 Tabl e!® Tothf $ yr@}glw?rsogl %gg{ngi% (8/@ (ENI)\% t%eabo%rt] 40 % (w/v), and wherein

ot 98 my25, 08 IETT IHCLT Y Lt P B L e o e e g AP e dguoyls - °°
mgl s* preci pi t dtaction by Bh@Ad HBEpBECiYLd. (BBt e32qdeE. 6 DpregaiitdionNHhaSO42" d

preci pi tation33. 93 ny6. 29 9%R2. 13 ng77. 149%26.1 7 mgby 16% NaZSO-2"d
preci pi t at i on W9 2ntiggdynwiomnsgould hepiso saueide teperingonhosel chgsen.
illustrated i a t r {i Y Fc)a.ank.i i e ver ed
i n about 77 %Fr \%hgélﬁgﬁfgpu%&sﬁmoe o?gmhgeeéall%n n?ﬁggsé%:%%gh%?e%ébiélg fon
step) angh 69 Yreuipitdtihg afien issronnivith she st follsvadsiedpietipifeingsa seoadd
precipitation step), respectively, with high yields. _Exangl e 6:.
| mrunoat f i ni t ysadpimi withi aretlsr sall.kispplspbisapible. The differeatiat seléingraitein
(CRP) sol uti O S&AuPE g@caorrﬁl%g' f %’elpxjggent invention dramatically accomplishes a

main object of the present invention, i.e., essential selectively separation of

the desired IgY comprising IgY and IgY(AFc) antibodies from the whole
25 population of yolk antibodies constituted by both IgY and IgY( AFc).

If obtaining the antibodies with a higher purity is desired, the
precipitated antibodies can be re-dissolved in a suitable buffer system and
subjected to additional purification procedures, such as size exclusive
chromatography, hydrophobic interaction chromatography, ion-exchange

30 chromatography and immuno-affinity chromatography.



carbonate buffer, pH 8.5 at a concentration of 5 ng/m . CNBr-activated
Sepharose 4B purchased from Pharmaci a was washed initially with 1 mMcold
HCL in an anount of ten tines the matrix volune and allowed to react s with
the CRP solution in an amount of two tines the matrix volume of at 4 C
overnight. The antigen matrix was suspendesl in a solution of 0.~ M

et hanolamne in 20,nmM Tri,s-HC. (pH. 8. in,a ratio.of 1:1 (y/v) f,or 2 hours
at 4 Cto block reﬁﬁi rHSFiS d}e(SFléli’ n!ﬂ?%ai%rm/e g}ﬂpggpaf Hlétyan]i"ilré)f\é??t ri% was

then washed wrihimbBReaERiAIcAOHafdsPapt¥sdidifcad 46 angpet 8fedpatatthnC 1O

The duck anti bodies precipitated with 21 % (w v) ammoni'um sul fate 1n

Exanpl e 4 andndikodiasgkonntter bindmge ghardtealstice ofearsiboslest. féne spkcidic t he
antigen matri x was packed into a_.conventiopal, col um d sagaked in 20 mM of
NES (2-[ N ror SRBER o] L hlanﬁwaﬂaﬁweaéfleﬂ) bl fe sails aptizemandst agen
matrix ~ was e : ' t] [ [ fipramul at ed
in the saélrrvli,l b?hﬁl ng b%cﬁ‘dit‘r? %ﬁéé\ns%&rftr?tsgﬁﬁgn%lt @%xﬁﬂm%gﬁg\gﬁ@gh\%% t#}ncﬁ:ﬁéﬁ%tl ndi ng

buffer until fcbedieibhl UE¢ présens ibahiiohi cintemplacs the yreadfeinimuBoatifichity
anti bodi es were eluted i mediately with 6 M guani di ne-HCL, and the optical
densi ty 't her e@PrifigatioRadGr eliBHNG0 HESIGYAEr ~RIQiBRS et dPagulas. thee

SDS- PAGE anal ysi.s, showg.. | l. el es that the 20 affinity-purified
ant i bodi es ar égéoar@glg%t]{é n%ﬁ?‘%@%‘g@ O Fc) antibody which is
represented by a single band on the gel. Al patents and literature

references cited i Actheing es e paesi fiveatibanther ienthenedf¥inityoaurifationd by
reference in their entirety. In case of conflict, the present description,

i ncl udi n¥p def iihi eansiustedniblyl yseewdi pn Jantigen enatrgodremprisedf of hantigeasent

i nvention have_been.il]ustrated and,describe variou di fications and

i mprovenent s é%@éh@dgn{ﬂ/ aBeWé@r‘l‘ IGSEFPI?O_(%'B ?Fh? ﬁ@ea?f.tggﬁélpgﬂ%dai%m s of
the present inRyeohl a8 3hée Ihensbefftitlessurifd@dionn o thd | Hslehfibhve hlx'ﬂy not
restrictive sense. It is intended that the present invention is not“limted

to the parti cgbavertimmab sapport [rosteriat sditable 28r dhel colvakenh pitacihmentodf fancat i ons
not departing f f the present .i ntion are within

the scope as Ggég‘%fné%ggHg%)‘héb;taggﬁ[fzg&&%agween g desired ahtibody And°the

15 antigen immobilized thereon is useful. Usually, the support is made of
crosslinked agarose or crosslinked dextran, such as the CNBr-activated

Sepharose 4B commercially available from Pharmacia.

The antibodies purified by differential salting-out is dissolved in a

"binding buffer" and applied onto the antigen matrix, so that the

20 immuno-complexes of the immobilized antigen and the yolk antibodies are
formed. Any buffer system inert to the antigen-antibody interaction and
effective to maintain the desired binding condition is useful in the present
invention. Preferably, the binding buffer is selected from the group
consisting of a phosphate buffer, an MES (2-[N-morpholino]ethanesulfonic

25 acid) buffer and a bis-Tris buffer, among which an MES buffer at a

concentration of 20 mM is the most preferred.

Preferably, the immunoaffinity purification is conducted in an
environment of weak acid and low ionic strength, i.e., at pH within a range
of about 4 to about 7 and under an ionic strength of lower than about 50

30 mM. More preferably, the antibodies were allowed to interact with the



WHAT IS CLAIMED IS: 1. A process for selectively isolating IgY antibodies
fromegg yol k of an anseriformbird, which is characterized in (a)
absorbing yol k antibodies in a water-m scible fraction 5 obtained fromthe
egg yol k of an anseriformbird with a water insoluble non-charged absorbent
selected fromthe group consisting of sidg cate, silicon conpounds,
carbonate, sulfate, phosphate, carbon, cellul ose and synthetic fiber,
ceranics, and insnebilizgd astigemat phewdihin ahangeoéabont 61 tabibteuh énarcharaged

absorbent is at_an amouni.effectiv or rati h ol k,.anti.bodi es from
he wat or - m sBrBe R At hisha THHEF PEROPONG FRTaEer THngbHBHboIes

non- char ged a%ﬂ%@ﬁks&iﬁt‘éd%&ﬂ“tﬁ@ranrt'geﬁ’t?ﬁé’ffiﬁ 53 RHAGPYSicIRACHE 8Na pH

contai ning the yol k antibodies. 2. The process of aiml, wherein

preferably, the lomerdareabditcbaphighes tisamathmetti&c he aativitabof thaygslledted! i n,
talc, and cal ci um ilicatgé3 the s s, funmed.silica,

ciil i cotn co o&md c%g%)ri sde

amor phous? si | | #¥4ibodies; ean Bf gesigaed by ifen eyample extenyive diglysis #adnd 3
earth, and Fulil.efr:s; L. the t ﬁﬂﬂ{.%?e%’:ﬁa% j bonat e and
bari um car bonaltbg{ lot%ﬁggtgéu }é’trgﬁlcgl?r{b&r%%%s@%@ Cl L%‘n sul ta Cg?h';ﬁ}gﬂjéorhosphat e

conpri ses cal ci um phosphate; the carbon 20 conprises activated carbon and
carbon fiber; the dde UgVEA Bod pryificde ceortlinge the prpedsseof ehe Uinosstigrowder ;
the ceram cs conprises porosity ceranics; the netal oxide co[TcPri ses

al um num oxi denediigr activate the eeimpdement Systermprmee dndoto cherimatojd Fatordh t he
anseriformbird is ;ﬁ\ duck or.

.25 4. Th f dai i
useful for narddfER ’rainnsger%nt—qh%o oosgo?gl é:r?)srsgrggétg\(;’lﬁ?%@ﬁgq% @%E'Fil n the
buf f f flow . i -ch t.1d b
conpr i sedla ol e rimitRlEh 1505 i EaRRtnf. SHOCIERNUROR s pilyide L0)

salt conpri sesa b0 uypSH dmitidgsuitabledoatinitat ifd regeareheiges.1 M to about 3 M
sodi umthi ocyanate. 6. The process of Claiml, further conprising a

purification step % an inmuna-affinity chromatography at a pH val ue
rangi ng from about Ihesinventagpatsoproxitesebioad vapicss ef ghinical end repsgaved ue i s

(o Panging 11 oneabar B EANSeBn@Pd < rbPodl Aoty n of Tower

t han about 50 nM

For example, the present invention provides a pharmaceutical

15 composition for treating or prophylaxis an animal (which includes domestic
fowls, livestock and companion animals) or human patient comprising a
therapeutic amount of the IgY antibody of the present invention for
protecting or prophylaxis them from various etiological agents, including
microorganisms, such as bacteria, native, recombinant or peptide-synthetic

20 viruses, fungi, protozoa, nematodes and the like, and proteinaceous or
non-proteinaceous substances, such as native, recombinant or
peptide-synthetic allergens, toxins, venoms, hormones or any other
immunogen capable of eliciting an immune response. Preferably, the
purified IgY antibody is applied in combination with a pharmaceutically

25 acceptable carrier such as water, saline and the like. The pharmaceutical
composition can be delivered by ways comprising oral delivery, injection,

external administration, and immunizing treatment.

The IgY antibody of the present invention is also useful for detecting

an etiological agent of interest, including, for example, a pathogenic or



7. The process of Claim1l, wherein the aqueous fraction containing the yol k
anti bodies in step (b) is a flowthrough solution which to has fl owed

t hrough the water insoluble non-charged absorbent. 8. The process of Caim
1, wherein the aqueous fraction containing the yolk antibodies in step (b)

is an eluate eluted fromthe water insol1ub| e non-char ged absorbent. 9. The

process of Claim1l, wherein the 1gY antibodies conprise s_antibodies with
Fc regions and10arpathegRnds Of gasksBy squgh redrelmrichia cof, §ﬂ8€@’§%’q é’fit%’éllfléctl vely

char act o1 zed T B0rs Snera? PHeEERnt f rll By Hibe F BbbeeaMiitious

fraction cont aioRinage ysolcl ﬁIEStbéaneSpr EterONE IRBBANOAN@ th Mide:; C@ﬂﬁﬁ@f‘ ration
rangi ng from about 15 %iw/v to 20 about 24 % (wv), and wher ei n

preferabl y nothistoeempatailish eomplex 9atiggn, jnd sbe & hatriaéiveo reanebinanther
aqueous fraction,.and erfor con out b ting. out the
Aaueous 11 act raRiBraiiR4EHor kAT HER BCp PR bR R, Rt ARAP I ng
out with (I'VI-ghfi @%dofhﬁllkécﬁndis%@cﬁﬂﬁer Harlodt SRRIhH T hERMVR eigd %0
(wv) to about 40 % (w/ v), and wherein 2s preferably not nore than about 31

% (W v) based femitithand/tieunkee; ah achernatpnmlm ¥ resoduad of foreigrehatarialhsudhi r st
salting out. slaé r‘lll'gg@r C%%ﬁxﬂ @%g}glﬂ%@v\ge%]inyt%e gfs%rch;%;? |rd is a
duck or a goo i

manuf act uring Egﬁé o @)ﬁrac%%nd-liﬂ?flﬁcreoﬂﬁaﬁzi%(?iferlge&'ffﬂnjt%e fl-l[‘dEﬁatﬁe{g{ FH)JII sing a

purification step’by an 1nmmuno-a Inity romat ogr aphy a

rangi ng fie om dnabrdet td dlnambmuiboﬂxesandlw\/spmﬁn tprthkeestaﬂngcat lagerwsl Wad ue is
ranging fromabout 5 to about 6, .and vvhentg TTE preferaply, the pH val ue
i s ranging frékokagical agent san hedniectsd anigfhe dus S%ﬁnﬁg@m@ﬁgmdv%mg thsner

than about 50 jhdd, FoeqasReeasialaid Ak Mnehenel n die hoY.afbihodi es

COI'TpI’I se to a 1 es V\A C regl ons-"an odies fr edl ons.

15. A process ra@iraHg! gfirified yamsgzin@tlftg:ohﬂa\rnaﬁtlémigeﬁ@ f pepticRogmyidtic of an
anseriformbird, which is characterized in: ]g{ néabsor bi ng yol k anti bodi es
el

in a water - ni sotigees,fand@lassniddBNE. nb‘amfgrtbmlg gxg)dyolhialote ancerding of or m

bird wth er.t s.in sor.bent select dfrom he

ar oup cohs: st G Brvefipie g QPP RAL AR BT b AR b bR oG By oo

phosphat e, carf@fitatfRly &étesed %chn?%béﬁﬂl&nd(l'rﬂﬁhod RAbAM iAThe ﬁﬂdsﬁ&t%'

oxi de, and wherein theé water insoluble non-charged absorbent is at an
amount ef f ect nbe(}u@htes'lﬂmarmctlhngs (HE))y theksinglei taduil emnfunond iffusiomemethad sci bl e

fraction; t ter i nsal ubl = Gh ed..absorbent with a

buf fer 1o obt SPRIRN Bedttta FReEheStESs ar hf gl AL B Fie driinhea s (o)

sal ting out thg.BEYERYA) ft'h@“ehk?ﬂcQﬁﬂéeﬁ' iHAEny @bxlbeﬂﬂhés*ag%@tﬁoﬂgEHg&}( b)

with (NH4) ZS04 of a fi rst concentration rangi ng from about

about 24200 (wthe , Wastdrmibdote nretipod (& B lﬂnezmrhxdummnroelmhamoamyt mzuhdzzb (w/ v)

based on the "%XS‘E tgg }32&1 ur?l?éjnscefdr%urtb cﬁmetrlc immunoassay method, an
enzymatic  immunoassay, a  nephelometric = immunoassay, a
chemiluminescent immunoassay, an immuno gold assay, or an

immuno-chromatography assay.

25 The IgY antibody of the present invention is also adapted for use in

biochips and biosensors.

The following Examples are given for the purpose of illustration

only and are not intended to limit the scope of the present invention.

Example 1: Immunization Procedure for Stimulation of Specific Antibody

30 Production



27 (d) salting out the aqueous fraction containing yolk antibodies treated
in step (c) with (N ~i 4)ZS04 of a second concentration ranging from about
25 % (wv) to about 40 % (wv), and wherein preferably not nore than about
31 % (wWv) based on the s volune of the ueous fraction treated in step
(c). 16. The process of O aim15, wherein preferably, the silicate

i t het | tyral gl ays, in, ...and_cal ci ilicate;
Che si i con conpount ebior [t ek flh Rl auhfh gl ‘B iR vl ©
di oxi de, sili caogz@bt_icagiwér@aﬁ@is'idwéiugztme@wsarﬁmoub,ar@reg{yﬂdd@&iién.e%bh: the

carbonate t o conprises cal cium caibonate and barium carbonate; the sulfate
conpri ses cal cilueksstdcknted; an lieitiph subtiarcarsnipfacsion ekl el ung/pHosphamen t he
carbon conpris activated c n and -carbon fiber.: the cellul ose_ and
syntheti o 11 bol tBRiKe BetceCitagutforkEP fiiaat 8Fditnch & BBt HBos i ¢ y
ceramni cs; st he I [ | $8Sedall ohyRE B ' 1 l.de. is
17. The prsocesgﬁg?'sﬂegﬁh%?qgc?%%r%gi %(ﬁ'!tahem ansemg(?‘rﬁ?g?? ?r?@rmaygﬂugﬁﬂagg a
goose. 18. TheTheaoassantrdtionl @f thelmtigen used wasf gamenad huiratieurangg odntt td6di es.

19. The process of Caim 15, wherein the buffer for flowng the 20 water
i nsol ubl e non- E}Eé%-edAﬁtSE(Slil%éWl“a[ AISERPN,( b‘?ul’tgohﬁ‘i‘sl §eec5e1‘ée\,\c3: arse rasishtaongd) ¢ |

and wherei n pref: y I I j1.S€S ut 6M
guandi ne- HC1 oﬁﬁg(ggﬁ{s clf R{ngfggggt&bﬂgh&ego i E}rgngt flgéggya%)gl?g‘%%%%ﬁe&%gocess
of Caim15, fbegdietocdsmpolisited, tabeled fandastorsd at ep gy vatil i provessedf forni ty
chr omat ogr aphy at a, pH val ue ranging from 25 about to about 7, and

.

. g . 4
wher ei n pifef er 8%irgctiany @ngHpyeifigation ofaagiibedy.r orhbgbbaostsT tprogedire B/asand

wherein nore pgef b I i i o] 5 out
5.8 under an igefeﬂeg{e?t %%%Efﬁ&ro%fegﬁgﬁﬁfl EZ[R& %gg%{?&gé{.nﬁl@@@%&:sﬁa?nﬁlggaagr ocess
of daiml ~, vyhekeiehth Mayaafieoeach tavkied Ninfediioal NIE¥Eht BRHOMObimplRt Wagdi es
in step (b) is a flowthrough sol ution-which has flowed through the water

i nsol ubl e non- etrdrifegtdearslothp eesulting seriewps eeldetedf C ai m 15, wherein the
aqueous fraction s containing the yolk antibodies in step (b) is an eluate
eluted fromthe_ wat r2_i s9| pl .cha 23. The process of
C ai m 15, wher . 5 df es with Fc regions
and anti bodi es free of Fc regions.

15 The yolks collected from the eggs laid by the hyperimmunized ducks

of Example 1 were thoroughly washed by a weak jet of distilled water, to
thereby remove albumen. The volume of yolk was measured and then
mixed thoroughly with distilled water in an amount of ten times the
measured amount of yolk. The mixture was then held for at least two hours
20 under 4 °C, and subsequently centrifuged at 10,000 rpm in a Hitachi CR-
22F centrifuge for one hour. A pale supernatant layer and a semi-solid

pliable layer were formed in centrifuge tubes.

Example 3: Treatment with Absorbents

To the crude extract prepared in Example 2 were added with one of

25 the absorbents: 2 % (w/v) fumed silica (purchased from Sigma), 3 % (w/v)
silica dioxide (sigma), 3 % (w/v) Celite diatomite (purchased from Celite
Corporation), and 3 or 5 % (w/v) Celite diatomite hyflo-Cel (Celite
Corporation). The resultant suspensions were incubated at 4 °C for 60

minutes with gentle stirring. After completion of the incubation, the



24. An 1gY antibody selectively isolated fromegg yolk of an t o anseriform
bird, which is prepared according a process characterized in: (a) absorbing
yol k antibodies in a water-m scible fraction obtained fromthe egg yol k of
an anseriformbird with a water insol uble non-charged absorbent sel ected
fromthe group consisting of silicate, siid con conpounds, carbonate,

nd ot hl " oxi BBOBRBISAHERL PP R rt TnEbP UL TSR B BAF BARr et | s
vt or - m i bl or A SRRl Bl R N B BRI e

absorbent wit il sabifléetaken Goiaicaclanupemaning Weracdubfertednd aidii-rghichy yol k
anti bodi es; 20 salting out the aquequs fraction containi

g ' i Cobsomafigi
anti bodi es i nsedigm (dpgeayl sulfpimo) apride gel ¢legtrophsesis (3PS ging from
about 15 % (w'v) to about 24 % (wv), and wherein preferably not nore than

about 21 9 (W v) baseth oo, LReRYa! a0l hecameas fEAGH @B oA ES (O

salting out the aquéous Traction contalning yo iest in step
(c) with (N-hdSEtbed By e abibeonaanéd atlicanhdsarh@ bést fadstipbRUACtREY0 (W V)
to about 40 % (wv), 29 and wherein preferably not nore than about 31 %
(W' v) based omndhémoes nmantgdfodyrsaslglieiaube floacthrowgh seytied. in step (c). 25.
The I gY antibody of Claim?24, wherein in the step (a) preferably, the

i licat i synthet. | tupal .l kaolin, tal . cal Ci
Sl 11 cate: the si 1 UDHR STIGE ABPIAR A B Fifiker EffRito iRRpeBlbuTingl ) Toa
silica dioxi deyhigh lpefitapd&lesulsd fﬂoﬁ?it_@ﬂow@f PORIFRG@HE tRAS tcbmp@ﬁ%{ullbgr' S

earth; the carbonate conprises cal cium caibonafe and barium carbonate; the
sul fat e tonpr iextensivel virfacesued)athen fumed phldea hOnethe wither aswd, dedsctham10

phosphat e; the, carpon conprises activated carbon and carpon.fiber; the to
el Tl ose and % hiheyp i fRaics Rt EPiRind e S2ier3he OF B RibdRious
conprises porQgkhy ceramcs; the netal oxide conprises alum num oxide and
titanium oxide. 26. The IgY anti body of O aim 24, wherein the anseriform
bird is a duck or a goose. 15 27. The IgY anti body of C aim 24, wherein the

buffer for fl &xanplée AeDifferntiahSaltinglmit mdriakadmaddidssor bent in step (b)
conprises a chaotropic salt, and wherein preferably, the chaotropic salt

conpri ses about 3 o about .6M guandi,ne- HCL abqut, 1 Mto abou M

sodi um t hi ocyanat (I\a/%r ?d%%. _Sf’ﬁ%a Bﬁﬁé}a q?%&ﬂ“ﬁ#xa@éﬁ% VAs tfe[i’rt‘?cﬁg*'r‘ﬁ’cgﬁpri si ng
a purifigati OM%Bﬁﬂm?Yhi%B%dr{Ef@[;ﬁ% aif.fg' 31 dI¥teGAE QABHOGERPRYnAh&cBhl Vidleue
rangi ng from about 4 to about and wherein preferably, the pH value is

rangi ng from aboltant ¢loatabews ﬁ:rsta«nq)mﬂ:ip'rteied wothe aprrebeivabl sylfdtheatp val ue
is ranging fromabout. 5.6.to apqut 5.8 under an ionic strength of |ower
than 2s about 8BCGRUatwy. oﬁ'@go}lb%aﬁiw{)@ygﬁedd‘éit f&luWﬁePgiﬂﬁe telrlf@t%zqueous
fraction cont gy [ j j | ; [ & h

ol ut 1 on whi chOhoaes 37 SenEBhechpheR W URRIGE B ainBohhif shiTifeHs

absor bent . 3Bout 31 % (w/v). The precipitated antibody products were re-dissolved in

20 phosphate buffer saline (PBS). Analytical SDS-PAGE was performed on a

8 % non-reducing acrylamide gel, in which 2237 pg of the crude extract of
example 2 (lane 1), 10 pl of the flow through harvested in Example 3 (lane
2), 1122.25 pg of the eluate from the fumed silica pellet (lane 3), and 153
pg and 372.85 pg of the antibody products obtained in the first and second
25 precipitation steps (lane 4 and lane 5, respectively) were loaded. The result
is shown in FIG. 2. The percentage recovery and purity were determined

by scanning densitometry of the gel and summarized in Table 1.



30. The IgY antibody of Caim 24, wherein the aqueous fraction containing
the yolk antibodies in step (b) is an eluate eluted fromthe water

i nsol ubl e non-charged absorbent. 31. The IgY anti body of C aim 24 conprises
an antibody with a s Fc region and an anti body free of Fc region. 32. A
pharmaceuti cal conposition conprising an IgY antibody according to Caim 24
together with a pharmaceutically acceptal e carrier, and wherein

pref erabl vy, t@bﬂmar nmaceuti cal corrp05|t| on is for treati ng a subj ect 33.
The phar naceuticat—conposition—of —Carm 24,7 whereip—the +g¥—antibod
conprises an antibody with a Hwtileg| onlgdhd anlIght i Pledy AFegIOY( A Fcy| regi on.
34. A kit for|imunoassay, tonprisipg an | gY( ~ Fc) antibody accordfng to
Claim24. 1s :FS. The kit of | @rafgh 2 erqm@g@ymlmg @chagdchyldéagg)rl ses an
anti body with{a Fc region ahd an anti body free of a Fc regiio
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Taking advantage of the ability of diatomaceous earth to attract

10 lipids and repulse antibodies, the crude extract prepared in Example 2 was
poured onto a filtration column packed with 10 % by weight of Celite
diatomite based on the poured volume of the extract. The solution flowing
through the column was harvested and subjected a first precipitation with

21 % (w/v) ammonium sulfate based on the volume of the flow through

15 solution. The precipitated antibodies were collected and the supernatant
was divided into two parts. One part of the supernatant was precipitated

with ammonium sulfate at a concentration of about 31 % (w/v), while the

other part was precipitated with 16% (w/v) sodium sulfate. The
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S910%& () - ! Y( hbRYS: ! §P! %R ()i A 9% non-redne : —
BB\ = FLot | DBTobe SRR PeRRRie e ) 8 n o asgusipg sorylamids gehyin which
10% o0& () - &1020 XS (g ofkheScrdbé \exirhdObf BxARMOZE (lahe 1810609 df the flow
&&10% 0&' ()-9! 10% o0& () - &10% 0&’ () - _
through harvested by Celite diatomite filtration (lane 2), 94.9 pg of the
5 eluate obtained in the first precipitation step (lane 3), and 169.65 g and
357.75 pg of the antibody products obtained in the second precipitation
step by 31 % ammonium sulfate and 16 % sodium sulfate (lanes 4-5) were
loaded. The result is shown in FIG. 3. The percentage recovery and purity
were determined by scanning densitometry of the gel and summarized in

10 Table 2.

Table 2

Total | Ig¥Y IgY |IgY(AFc)|lgY(AFc)
protein |percentage| yield/egg | percentage | yield/egg

Crude extract [405.2mg| 11.60 % |46.98 mg| 29.01% | 117 mg

CLT filtrate  |335.6 mg| 5.08% |{17.05mg| 30.47% [102.25 mg

1Stprecipitation by|18.98 mg| 62.60% |[11.88 mg| 37.40% | 7.10 mg
21% (NH4),SOy4

2™ precipitation [33.93mg| 6.29% | 2.13mg | 77.14% |26.17 mg
by 16% Na,SO,

2" precipitation by|71.55 mg| 8.79% | 6.29mg | 68.68% |49.14 mg
31% (NH,);804

As illustrated in Table 2, the resulting IgY( A Fc) antibodies are

recovered in about 77 % (when sodium sulfate is used in the second
precipitation step) and 69 % purity (when ammonium sulfate is used in the

15 second precipitation step), respectively, with high yields.

Example 6: Immunoaffinity Purification of Yolk Antibodies




310% 0& ()-S edB{\= F10!!s& ! 10%08& ()- 9+10% 0& ()-9)10% 0& ()- &
(110% 0& ()-& 10% 0& ()-9!10% 0& ()-*EFGHIbC F10! ! &F10%&' ()- 31 10%K& ()-
10' 0 10' 0 10' 09310% 0&' () -9l 1! 10% 0& () -
9. GL0% 0& ()-[8dBbC F10!!1"10%H& ()- 10%4& ()- !10%4& ()-yl0%& ()-
109448’ () - 10%4& ()- 8! nOdELC F10!! 9f 10948 () - 10%4&' () - @0%H& ()-! 10%4& () -
10948 () - 910%4& () - 08dELC F10! !, 10%-*10%&' ()-,)10%4& ()- L'!10%4& ()-
109448 () - ! 10944& () AvdBAeaaloyg protangeRE) - solutipr: pps’ prepateide O 1 M
13109%4& ()- 0! 109 ( )+ %1098 €) - 532 : o
10HH Y#lO%—lI—i&'cgagb-@j.%\é#t %’8&3&1&??(#) 8—'%‘%%?4’@ Brafiop o R 3L | DAY valed
10HH 1T wiRdBhadost 4B purchased from Pharmacia was washed initially with 1 mM

cold HCI in an amount of ten times the matrix volume and allowed to react

5 with the CRP solution in an amount of two times the matrix volume of at 4

°C overnight. The antigen matrix was suspended in a solution of 0.5 M

ethanolamine in 20 mM Tris-HCI (pH 8.5) in a ratio of 1:1 (v/v) for 2 hours

at 4 °C to block remaining protein-reactive sites. The antigen matrix was

then washed with PBS containing 0.02 % sodium azide and stored at 4 °C.

10 The duck antibodies precipitated with 21 % (w/v) ammonium sulfate
in Example 4 and the antigen matrix prepared above were used. One ml of
the antigen matrix was packed into a conventional column and soaked in 20
mM of MES (2-[N-morpholino] ethanesulfonic acid) buffer (pH 5.8). The
antigen matrix was allowed to react with 0.25 ml of the antibodies
15 formulated in the same binding buffer. The antigen matrix was washed
with the binding buffer until the effluent was substantially free of protein.
Bound antibodies were eluted immediately with 6 M guanidine-HCl, and
the optical density thereof was measured at 280 nm after a complete
dialysis. The SDS-PAGE analysis shown in FIG. 4 indicates that the
20 affinity-purified antibodies are constituted mainly by IgY(AFc) antibody

which is represented by a single band on the gel.

All patents and literature references cited in the present specification
are hereby incorporated by reference in their entirety. In case of conflict,

the present description, including definitions, will prevail.

25 While embodiments of the present invention have been illustrated
and described, various modifications and improvements can be made by
persons skilled in the art. The embodiments of the present invention are
therefore described in an illustrative but not restrictive sense. It is intended

that the present invention is not limited to the particular forms as illustrated,
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P10% () - )" ! 3Kk oIt BB Saikd d WKl miscible fraction
obtained from the egg yolk of an anseriform bird with a water
insoluble non-charged absorbent selected from the group consisting
of silicate, silicon compounds, carbonate, sulfate, phosphate, carbon,
cellulose and synthetic fiber, ceramics, and metal oxide, and wherein
the water insoluble non-charged absorbent is at an amount effective
for separating the yolk antibodies from the water-miscible fraction;

and

(b) flowing the water insoluble non-charged absorbent with

a buffer to obtain an aqueous fraction containing the yolk antibodies.

2. The process of Claim 1, wherein preferably, the silicate
comprises synthetic or natural clays, kaolin, talc, and calcium silicate; the
silicon compound comprises fumed silica, amorphous silica, silica dioxide,
silica gel, silicates, diatomaceous earth, and Fuller's earth; the carbonate
comprises calcium carbonate and barium carbonate; the sulfate comprises
calcium sulfate; the phosphate comprises calcium phosphate; the carbon
comprises activated carbon and carbon fiber; the cellulose and synthetic
fiber comprise cellulose powder; the ceramics comprises porosity ceramics;

the metal oxide comprises aluminum oxide and titanium oxide.

3. The process of Claim 1, wherein the anseriform bird is a duck
Or a goose.

4. The process of Claim 1 is useful for manufacturing antibodies.

5. The process of Claim 1, wherein the buffer for flowing the

water insoluble non-charged absorbent in step (b) comprises a chaotropic
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109%VE: () - 0Gpp MY pipidseno-phimkg chyomategraphyget @ pH vabgrangipg from about 4

5 to about 7, and wherein preferably, the pH value is ranging from about 5 to

about 6, and wherein more preferably, the pH value is ranging from about

5.6 to about 5.8 under an ionic strength of lower than about 50 mM.

7. The process of Claim 1, wherein the aqueous fraction
containing the yolk antibodies in step (b) is a flow-through solution which

10 has flowed through the water insoluble non-charged absorbent.

8.  The process of Claim 1, wherein the aqueous fraction
containing the yolk antibodies in step (b) is an eluate eluted from the water

insoluble non-charged absorbent.

9. The process of Claim 1, wherein the IgY antibodies comprise

15 antibodies with Fc regions and antibodies free of Fc regions.

10. A process for selectively isolating IgY antibodies from egg
yolk of an anseriform bird, which is characterized in performing first
salting out by salting out an aqueous fraction containing yolk antibodies
with (NH,4),SO, of a first concentration ranging from about 15 % (w/v) to

20 about 24 % (w/v), and wherein preferably not more than about 21 % (w/v)
based on the volume of the aqueous fraction, and then performing second
salting out by salting out the aqueous fraction containing yolk antibodies
treated in the first salting out with (NH,),SO4 of a second concentration
ranging from about 25 % (w/v) to about 40 % (w/v), and wherein

25 preferably not more than about 31 % (w/v) based on the volume of the

aqueous fraction treated in the first salting out.

11. The process of Claim 10, wherein the anseriform bird is a

duck or a goose.
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14.  The process of Claim 10, wherein the IgY antibodies comprise

10 antibodies with Fc regions and antibodies free of Fc regions.

15. A process for selectively isolating IgY antibodies from egg

yolk of an anseriform bird, which is characterized in:

(a) absorbing yolk antibodies in a water-miscible fraction

obtained from the egg yolk of an anseriform bird with a water

1S insoluble non-charged absorbent selected from the group consisting
of silicate, silicon compounds, carbonate, sulfate, phosphate, carbon,

cellulose and synthetic fiber, ceramics, and metal oxide, and wherein

the water insoluble non-charged absorbent is at an amount effective

for separating the yolk antibodies from the water-miscible fraction;

20 (b) flowing the water insoluble non-charged absorbent with

a buffer to obtain an aqueous fraction containing the yolk antibodies;

(¢) salting out the aqueous fraction containing yolk
antibodies in step (b) with (NH,;),SO, of a first concentration ranging
from about 15 % (w/v) to about 24 % (w/v), and wherein preferably

25 not more than about 21 % (w/v) based on the volume of the aqueous

fraction; and
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18. The process of Claim 15 is useful for manufacturing

antibodies.

19. The process of Claim 15, wherein the buffer for flowing the
20 water insoluble non-charged absorbent in step (b) comprises a chaotropic
salt, and wherein preferably, the chaotropic salt comprises about 3M to

about 6M guandine-HC]l or about 1 M to about 3 M sodium thiocyanate.

20. The process of Claim 15, further comprising a purification

step by an immuno-affinity chromatography at a pH value ranging from

25 about 4 to about 7, and wherein preferably, the pH value is ranging from
about 5 to about 6, and wherein more preferably, the pH value is ranging

from about 5.6 to about 5.8 under an ionic strength of lower than about 50

mM.
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insoluble non-charged absorbent.

23.  The process of Claim 15, wherein the IgY antibodies comprise

antibodies with Fc regions and antibodies free of Fe regions.

24, An IgY antibody selectively isolated from egg yolk of an

10 anseriform bird, which is prepared according a process characterized in:

(a) absorbing yolk antibodies in a water-miscible fraction
obtained from the egg yolk of an anseriform bird with a water
insoluble non-charged absorbent selected from the group consisting
of silicate, silicon compounds, carbonate, sulfate, phosphate, carbon,

15 cellulose and synthetic fiber, ceramics, and metal oxide, and wherein
the water insoluble non-charged absorbent is at an amount effective

for separating the yolk antibodies from the water-miscible fraction;

(b) flowing the water insoluble non-charged absorbent with

a buffer to obtain an aqueous fraction containing the yolk antibodies;

20 (¢) salting out the aqueous fraction containing yolk
antibodies in step (b) with (NH;),SO, of a first concentration ranging
from about 15 % (w/v) to about 24 % (w/v), and wherein preferably
not more than about 21 % (w/v) based on the volume of the aqueous

fraction; and

25 (d) salting out the aqueous fraction containing yolk
antibodies treated in step (c¢) with (NH4),SO4 of a second

concentration ranging from about 25 % (w/v) to about 40 % (w/v),
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phosphate; the carbon comprises activated carbon and carbon fiber; the

10 cellulose and synthetic fiber comprise cellulose powder; the ceramics
comprises‘porosity ceramics; the metal oxide comprises aluminum oxide

and titanium oxide. -

26. The IgY antibody of Claim 24, wherein the anseriform bird is

a duck or a goose.

15 27. The IgY antibody of Claim 24, wherein the buffer for flowing
the water insoluble non-charged absorbent in step (b) comprises a
chaotropic salt, and wherein preferably, the chaotropic salt comprises about
3M to about 6M guandine-HCI or about 1 M to about 3 M sodium

thiocyanate.

20 28. The IgY antibody of Claim 24, further comprising a
purification step by an immuno-affinity chromatography at a pH value
ranging from about 4 to about 7, and wherein preferably, the pH value is
ranging from about 5 to about 6, and wherein more preferably, the pH value
is ranging from about 5.6 to about 5.8 under an ionic strength of lower than

25 about 50 mM.

29. The IgY antibody of Claim 24, wherein the aqueous fraction
containing the yolk antibodies in step (b) is a flow-through solution which

has flowed through the water insoluble non-charged absorbent.
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30
30. The IgY antibody of Claim 24, wherein the aqueous fraction
containing the yolk antibodies in step (b) is an eluate eluted from the water

insoluble non-charged absorbent.

31. The IgY antibody of Claim 24 comprises an antibody with a

Fc region and an antibody free of Fc region.

32. A pharmaceutical composition comprising an IgY antibody
according to Claim 24 together with a pharmaceutically acceptable carrier,
and wherein preferably, the pharmaceutical composition is for treating a

subject.

33. The pharmaceutical composition of Claim 24, wherein the IgY
antibody comprises an antibody with a Fc region and an antibody free of a

Fc region.

34. A kit for immunoassay, comprising an IgY( A Fc) antibody

according to Claim 24.

35. The kit of Claim 24, wherein the IgY antibody comprises an

antibody with a Fc region and an antibody free of a Fc region.



