re3ex| @6$Tx SS FCR SELECTI VELY | SOLATI NG | GY ANTI BODI ES, FROM EGG
YOLK Ggﬂwummmw BI RD AND | GY | ANTI BODI ES OBTAI NED THEREBY i

BACK NVENTION | s 1. Field of the invention i The pr sent

i nvention reh@ies to a process for rap| d isolation and urification of yolk
antibodies, in particular IgY antibody! fromanseriformP ~Y bird yol k, and
the yol k anti bodi es obtai ned thereby. Mre particularly, the present

i nvention rel apgeOERSY Pmssmmerrwa ISOLATING IGTY sﬁrrmo IBS! K

anti bodies fromanseriformbird -yol k by an adsorption onat ographi ¢
procedure usi ng FROMEGGSYOILKcOHoANCANSFRIEORM RIRDtANBCHENp! i sh a

desired separation of oI Kk i es L.ag; out procedure that
differentially precipi tat Sﬁﬁl%m’ l’"baﬁﬁa@gﬂeé?arﬁ@‘gg&ent i nvention al so
relates to uses of the IgY anti bodies in quantitative or qualitative ~5

| munoassay or in the prqp&cq{ggogﬁq]pmqqqglnqmtﬂqmom tions directing
to inn etiological agent of Tnterest. T Z. Description of the Related Art
Anti bodies are used widely in nmany biological investigations and clinical
appl i cat 5ons. 1.Ser Fielst aff thecinventiohyper i muni zed manmal i ans are 20 the nost
common source of polyclional antibodies. Antibodies derived fromsuch !

| mune sera bel ong.to a rou roteins called .".anmong, which the

i munogl obulin G ( Sg ttHgv%lé’ %ﬁﬁﬁjﬂta ProgRss | f&brﬁBﬁe&?;lagm@oﬁgﬁlst s of

three domai ”S}Iaur'i‘ﬁém oh & lE%tl'b@Gie@“m ﬁﬁ@icﬁl&? IFY dntiBody; frofifadRBifenti on
I nvol ves main I n antﬂ en 25 binding.” The Fc portion, though having no

ability to bi hlaid\moilh aad thayoﬁeanumdles:obtagwbﬂnrebtyp oMogé pafticadaryithg of an
anti body, such as co fixi n and F¢c re t or bindj L.n the
art of |mmnoH‘ie§‘§‘Hd§{’T$ at,eﬁtt% rIO(j@Sn’lt:?F %fﬁ?@on @a@t‘“’énlfs{l%logwgf use in
detecti Sys d S S 0 rpix@ém si nce
the Fc 92g| gn&g‘nmgﬁ& H& : g{::ui e | ism?ag@%( téj’ (r)h%fl EI n ng t g@gﬁ%r;

activating t hprocodmle aswateeinsdobleremstharged absorbent to accomplish a

desired separation of yolk antibodies, and by a salting-out procedure that
differen‘cially;f precipitates the IgY antibodies. The present invention also
relates to u?ses of the IgY antibodies in quantitative or qualitative
15 immunoassaysf or in the preparation of pharmaceutical compositions

directing to q’n etiological agent of interest.
I

2. Descr‘ption of the Related Art

AntibﬂLdies are used widely in many biological investigations and

clinical applications. Sera obtained from hyperimmunized mammalians are

20 the most co'irmnon 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 andj 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 sev:]ral biological activity of an antibody, such as complement

| .
fixing and Fic receptor binding.
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|
s with rheumatoid factof in manmalian sera. Removal of the Fc portion of an
| gG nol ecul e frequently| leads to a reduction in the interference (E
Lamoyi, Methods in Enzypol ogy 12| :@:652-663, 1986). i Sonme of the suggested
uses of antibody in i not her apy i ncl ude treat | ng patients with
i ntoxi cated bacteri aI tOXI ns or snake veRAons (see for lo exanpl e,

5, 340, 923 and U. S IanB%%) {nﬂﬂgo@agﬁgﬁf or&n f'%(ts}a}noﬁ)é&ll | 818 r?o?[a' nst

fatal enteric col | I 0Si' S sow et al™

M crobiol . 25u8&dle i@Bﬁse andefectibh syateknt ared nﬂinunoNﬁgfi/cﬂn&saﬂs 1d%qiv1n§18 120
1988). Since the Fc_fragment of an antibody nolecule is known to bethe

nost anti geni mapamahlam sofa sinee ithenfrogegibnl 0m apElgGimpkecile tSaCaapabé¢ af J.

| munol Met hogds 5 164, 199 cl eava f th | results in
I N L LI
of pot enti al 6J1ﬂheﬂlﬂﬁﬂi qnalfhe@r% rhAiRnialiH Reed, ORehidVvalrek eRd!IFe itibs dfhus
beneficial to human or ;jan animal adm nistered with the i mmunogl obulin. 20

Recent |y, theanilg& mulecﬁ(latfr()@eaﬂyl Ivady t6 raageductionan lﬂwmntcrfemcm(ﬂae nor e
useful in the i mun ostic tests t al. . Colloid
Interface Sci L¥A¥PYh e’%%gﬁﬁ’ nzy%ogy(lgll %ie@éjd’ggﬁ sa et aI .J. | munol

Met hods 90:29, 1996) ar?d nore suitable for devel opnent of the I mrunoassays
| nvol vi ng mamal | agyRgrE hedebbded HeIbf @fbody lin dhmiiifothitaBy ifcRiak! Pody

fragment, however, has not fo esprea use inclinica
i mmunodi agnostreatitg patx&ﬂs mth mitapticated hacterial boxinsray stek eavdmronimiésed, for t he

Fab' )2 B Zén%#‘éjrgﬁf’s. [ 8nSdBvant T samart i 650 peplethonigeteceilor 1 oG
and S“bseqye” g@é& ghﬁﬁ @%é’dt@n&%ﬁﬁ%lﬂgéﬁg?{ , for Ba‘eﬁh@ﬁ Ci% o et

phylogenetlca Ives an es es, have

t hree ki nds ofi. sﬁr@hnlmmngODﬂi9|89$l9&7nﬁm—r@tm) eradkar ei MmN@gIE;liglIJn I gM
(800 kDa in duck and|two i sof orns w nol ecul.ar weight 1gG wth
sedi nent at i on Bl B dicdh 59%$) 7581CS ttlf: chsfrag.@ﬁnt eBan iapipodndnglequls ig n

duck, 130 kDa spe ( e .. d

121: 697- 714, %‘B%‘gg ) B%At}%‘x‘m igSpic hoptiGy B ey “éf;‘uﬁgé%bu‘\{gn@ -

Zi mver megy et Alita & @phgmlﬁzwwzol(Méz%dM%z 193164, AYoaN, tR@vage oftthat i nes
called IgY due to thei f existence in egg vyol k besides in sera, The 5i7 S

| gY, constit ubage \Mlmﬁh sigselise in ﬁbe\fynnheorm @f a5 F{ab e fragmeny willoregtuge

antigenically_si o th 2.fragnent. of. the ),
2nd Chis 1 act bttty £ piReneh Brishiink 2BFER e i diecminpBoabbu gy
and 1gY( D Fepol@aid ‘éﬁﬂ%tthﬁsobéieﬁo'igall 1@ Yhurhén 'R Rire &fitial DRkRinist@e@rwEn of |1 gY
(K. i E Magor et al. . I'mmunol . 149: 2627- 2633, 1992). Studi es conduct ed
in the inf ect&@lmelqugelﬁbmt al | y i mruni zed birds ~5 showed that duck

anti bodies are deficient in a nunber of biological effector functions,

| udi | fi di i { hout i fici
e, CoTE TRl BB B AR S B s Mg R0 1o
| munocheni st by hBre33pfull 3 Ihe dnthminodia 6§ti|& Rktsa(M. Mvt@sudd 8r o25'A47- 28,
1981). This may reasonably result from Egarent Lack of™ 20

Fc- equi val ent Codigichinteffaceéci d47: 3(78Fd)99é)1t yLt RartegaoWinuesatessilt ke |
uantitativel ser formblr ody res se. It is

'?hus bel i evedy’ﬂ”‘ﬁ)ﬁa A}f ‘? ﬁ?b% L%? HHH? sutaR Eﬁn %’?We@ 194 t Ee

struct ural %Eésﬁ?@{nv@ % e EéﬁQhﬁJ?ﬂ'ICr G0 G.woul d provide

magni fi cent a vantages” ini uses SI ng process for
25 manufacturing the antl body coul d be found, and the appropriate physical
requi remsnts for iThke &“éab )¢|an)t1bodulfdagmentdhnwwﬂed1as not found widespread

use in chm al immunodiagnostic kits as one might expect. This may be

attributed ‘To the difficulties and cost-ineffectiveness of large scale
production jof the F(ab'), fragments, which is conventionally made by

pepsin digestion of IgG and subsequent purification via chromatography.




Avi an yol k anti bodi es have been reported to exhibit useful properties for
both research and clinigcal applications as mammali an anti bodi es do (see,
for exanple, U S. 5,340,923; U S 5,585,098, US 5,601,823, and U S. 30
5,976,519); Egg yolks derived froma layigg hen is inexpensive and nore i

4 1 convenient and safer to handl e as conpared to the hyperi muni zed

mammal i an  sera. L r t | k. i i stand up to

t he scrutiny) undgﬁ u%lo(aerg?l ﬁ %%ﬁnéﬁy lBgeg}eglg? ﬂ%ﬁ?g%g%?%ﬁegn@ g‘?&goﬁegﬁﬁs’et al .,

I mmunol . Commgich 9:ad 7 durtle880hawndihBee Rirddst M Rhuml - inmIRESIBbARES:S &S _

suggest a potenti al usmﬁof_ egg yol k as a commerci al source of antibodies. i
T 1

However, hi gh eanomoeles mmarhglobulis Igd880 klrcim dusk) sand/tvaisdforms

chol esterol and.,ecithiin, in e | k..make.the j.sol at .on of tibodies
o mer oo doREbNcDes PaGRe el BB 30 Bhbitegh bl A0k
regard. For i n I, i i i j i ~
L0920y p LORLRIEE M5 hnd ) 7Y SnRIREL EO D, tepeiitlel @R BEELI, 3og) P
dextran sul f ateea(.)J. Exp) ddekii20s6%t-7H4,.1965; H. INuGody, Nonhoes! 98:863-819981) ,

t I H. ttaiet. al., J. Food sci e 53: 4 | 98 d, .
e P el Bl ote GRS ER Tl s, 1005
| U S. 5H0 : t . I d L P}
o eous JAEPEN AU G0 SELERAD MR

harvest a wat eers0ThbISE7 BhRSE estinited mgtiabhntarieayo! dhabny ibegiearafy t he
entire popul ation. A Hassl . et al. devel oped a two-sStep chromat O%;% hi c
[

process, 1&onprandamtigenicaty spnden to thetkaho: fieament ehthod8ap g Yadd 2

v v ;2;%5?%@%;@9%%9% ¥ el G ta30 Ruivalent BTis Y3l Lok
J. Imunol . maEiedsEd @gRRalent 968)7 sagmao%gwsemqmrigmm@rbfilgm ed

nmet hod for isolating IQE;[/, in which yolk antibodies were extracted from
chi ck eggs by RliMagomg dihg. baguyol R49:\@60A-2633a1982vol ume of water and '
subjecting the resultant supernatant to size exclusive chromatography zs

ot hods. 1 0: 507 656 LR ARG t Beidto S ielefudlly mbisa BRI . 620,
et e bopul P Ra D AR 4 e b A AT Y csent
or absent Fc. rfagetions, fricbudiay icampdggent fiadtier aitchEin reveptdre binding i withowtn of
AU slacriﬁcing their binding activity to corresponding antigens (G. W. Litman
et al., Immynochemistry 10:323, 1973; and T. E. Toth et al., Avian Dis.
25:17-28, 1?81). This may reasonably result from the apparent lack of

20 Fc-equivale;nt region of the IgY( A Fc) antibody that constitutes the

quantitative?y major component of anseriform bird antibody response. It is
thus believt that the IgY( A Fc) antibody, which appears to be a structural

and functional analog of the F(ab"), fragment, would provide magnificent
advantages' in immunological uses, if a promising process for
25 manufactur)ng the antibody could be found, and the appropriate physical

requiremen'ts for its activity could be identified.

AviaLl yolk antibodies have been reported to exhibit useful properties
for both reJearch and clinical applications as mammalian antibodies do (see,
|

for examp}'e, 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
i
x
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Fc) and 1gY ;antibodie
| are present only in
duck and goose, and si

anseriformbirds is re

as s chicken and turkei

s selectively. Mireover, since IgY( D Fc} antibodies
bi rds belonging to the Order Anserifornes, including
nce the lipid content in the egg yol k of the

ported higher than that in the galliformbirds, such

y, the conventional4 met hods descri bed above pr ovi de

t f c ficat f t i hod Y
Fo) i anti bod§SMEEH R Rurtier 04 BynEB. ¥ cerpHedt hghed biPHHRRERARCc
serum D. A HnaghRaligh s@ﬂa MH% ﬁﬁnfg)?ﬁar{t ﬁ&ﬁ’nt?&ﬁ'hés”&ﬂé%‘l’@wgﬂaﬁd(upgto rT gy
P gY 41:169-1%0, | 199 nd expensive procedures, but still

no IgY( D Fc) tl&nsdmﬁdy
Therefore, there exist

umlden mo»mn salmalt mcdﬂec&mhatcgdlatmnm(ég g’cymrket al.,
t-effecti

hi gh- t hr oughp ”ﬁ?”(%egs v neegﬂg& d§§ éga Bséioisiedn eéfaélheaﬂé@lar@ﬂtsl gy
tibody
?Rel agt |yV| {3%@%@9&3{@&%{1? bfeégl’ﬁg&gjslbst ant ?g 1?1 puré@{ I gY SI Ei:)ng

anti body may acts as a new type of F(ab')2 anti body for various

i mmunodi agnosti ¢ aR@w
ext ensi ve resegrch ha
requi rements capleyrel
f ound t hat

| e

anseriformj

gveu

nhiighecapentsi af hpﬁhc shbﬁhhM%R‘ﬁuCE aEHEttyNwENE ] ON An

been, conduct ed If|IJ e indu rlag
tegishinedn sge yalk wake e 0n|qf yalk aig pdigt&dl y 20
ah?lgllggz)#lf}ﬁ'sag%sé{yo'l\ha g‘flt&ﬁﬂ 1‘?z?vef b Qdey 9% kfisof an
pli an a orptlonls

procedure usi pggard Waref 1n§taﬂ¢¢;b\bv@teﬂosb1@lblargedlpadamr bﬁ‘dflhduﬁg‘ldg@ﬂ pdetia—gh a

sinple saltin
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hi ghly purifi
Fc), can be e
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\panefo

S 6,51

t
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|soform3 of the

nd, 1889 h\dgxtiasn, t he
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her are

k@g No 64r388P8 qaubdished tin ' ghraayy
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ready for a wigghsv@i ﬂaxftaoét ummnwo@almbn@esss 425, A9R8Peedr golpethylenan

obj ect of the present

i sol ating | gY giyaol GBEG
characteri zed |§|50 019

15
soluble pha
A. Hassl et
of hydrop

invention is to provi de a process for j selectively

0 {Af Poisoagy ay.olmemenobdnvesandeid 3, dO8Sgseaalsofi.8h i s

ssued to A. Poison) were used to precipitate non-aqueous

blo-molecuies, mainly lipids and yolk granules, to thereby harvest a water

se containing abundant yolk antibodies of the entire population.
al. developed a two-step chromatographic process, comprised

hobic interaction chromatography and size exclusive

chromatogr

20 population |

aphy, for further isolation of yolk antibodies of the entire

from a PEG-purified fraction (A. Hassl and H Aspock, J

Immunol. Ai4ethods 110:225, 1988). Akita et al. described an improved

method for
chick eggs
subjecting
and/or ioni
Methods. 1¢

1993).

25

How

entire popul

30

|
l
|

absent Fc re

isolating IgY, in which yolk antibodies were extracted from
by diluting the egg yolks with a large volume of water and
the resultant supernatant to size exclusive chromatography

exchange chromatography (E. M. Akita et al, J. Immunol.

50:207, 1993; and E. M. Akita and S. Nakai, J. Food Sci. 57:629,

ever, all these studies and patents focus on the isolation of the

lation of yolk antibodies (which at least includes IgY present or

gion) from avian eggs, rather than on the purification of IgY(A



(a) absorbing yol k antilbodies in a water-m scible fraction obtained froms
the egg yolk of an anseriformbird with a water insoluble noncharged
absorbent selected fromthe group consisting of silicate, silicon
conpounds, carbonate, sulfate, phosphate,; carbon, cellulose and synthetic
fiber, ceram cs, and netal oxide, and wherein the water insoluble

o ohar 9ed. S §He¥ anlinds FIRUNHE Moy S sgrdeip PO tﬁboa‘?%fetmter
traction cont AP Th 95“’ R 801 Ol i B QR PR SRR on

to provide a muelae@sdf osée|aﬁ@t biviek ythies ipft icogiteng' Marnmet@@l §8IK rafmirgg yol k
of an anseriformbird, WhICh is i s characterized in performng first

sal ting out bwnsmﬁormda Uiﬁlsanpaqg@b@erﬁhm thaib i the gal iﬂp@n@mdﬁ, suathi dsodi es
th S04 tr 15 % (W v
¥V|0 about 4 % Hﬁ?\? 8 e&%ﬁl’ %85 @%%%%%cﬁn%lcgbﬁgﬁgggiaﬁ?w _eLn%((vv/ V)

based on the wq gmoﬁfowgu@éwm%uhm@&b@@f I8N AL Marieodgr mgmmp@)ond
salting out by salti ng | out the 20 aqueous fraction containing yolk

anti bodi es tr etibddy m?h&nl? ipusifieglaby icogproecipitatigd WAtHSUHY dirora dieskosedum
concentration ran in rom about 25 %(w/v) with to about 40 % (w v), and
wherei n prefed&b 3 i2ERY &t Abin aﬂé‘ifdﬁa’B’l Igpapplagys e ofmeonethaleSivt t he

aqueous fracti e r aspect
of the invent |4§nléd ?g(éi g9do§\j ‘&gﬁ ﬁé’é érid ?Q%&iéi etﬁ c?ghlegbﬁgf tﬁ@
antibodi g frqeyeadFy) Hﬁb@ﬂ ﬁIbn%Rﬁ@&fsd‘léUtéﬂ Bolaled ot 9blk.s charact er| zed
in: (a) absorbrng yolk'anti od| es in a water-mi scible fraction obtained
fromthe egg yol k of ah anseriformbird with a water insoluble non i
charged absorbent &k om;l fhrepen extistsgronped ofosi at rapid,ofcost-effectiveg amd i con'

conpounds, carhbon Ifate osphate carbon, . cell ulose and etic
fiber, ceranidugh- ilﬁeu Dul) Discest U e olescatsy' Malaenedt LR dembed (87

non- char ged a%%ﬁ&ytfrd e aﬁ@bwyg&l & SReHEYEn fb?@)é;%sm%%a %M@ yol k

anti bodies fromt -m sci raction; 1 _ ow ng t

i nsol ubl e non-tb@arcgedyaﬁsmda(egﬁf adtitodg. bThkesubstanobilpi mirifaed dg¥eduBc)
fraction containing the yolk antibodies; (c) salting out the aqueous
fracti onlzont antibndy yolay antsi lisdiaesiewn typepof b (ahi)s hartirerdy2 Son warieust i r st

concentration.ra fro ut 15 ~0 about 24 % (wv), and
wher ei n prefer‘HWI"&’%ig? apﬁw&@ergﬁqum}ltwv) based on the vol une of
t he aqueous fraction; and i (d) salting out the agueous fraction containing

yol k anti bodi es treated in staaM AR YWOE THYH NGO TION second

concentration ranging fromabout 25 % (w V) to apout 40 % (wv), and
wherein preferably not]i )
An ektensive research has been conducted to fulfill the industrial

requirements for yolk antibodies as indicated above. It is unexpectedly

20 found that a successful isolation of yolk antibodies from egg yolks of an

anseriform |bird can be readily accomplished through an adsorption

chromatographic procedure using a water insoluble non-charged absorbent,
and/or thr01]:1gh a simple salting-out procedure that differentiates different
isoforms of] the yolk antibodies. According to the process of the present
25 invention, t|he highly purified yolk antibodies, in particular the highly
purified Ig“{(AFc), can be easily obtained with high yield in an economic
manner, anqji are ready for a wide variety of immunological uses.
|

i
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~ s nore than about 31|% (w v) based on the volune of the aqueous i
fraction treated in step (c). Il According to the process of this

i nvention, an abundant |amount of a sel ected isoformof yolk antibodies, in
particular IgY( O Fc) antibody, available for various industri al

appl i cations can be obtained in an econofiic, 20 efficient ands time-saving

ot il i bj . t ' ti tQ. ide th | i ni cal
and resear ch uses GLCORITEYY Bhopisghy, g mamebaniidhdy 1 Popaads i
cost-effecti V?)E@&%SW @é&iv‘éﬂn){ HE@lﬁﬁﬁgtl ) antiBBded Y( frbhf EbgafbikPeVan

according td e present inverition ha vant ages of being inhactive to the
2s conpl ement asyei formanct, vieiolres chataétacived &1:i n mammal i an sera, and havi ng

poor cross-reactivity to manmalian 1gG and is thus particularly suitable
for use in i nol ogi cal assays..inyol ving mamal i. era wWith.mnjinal

i nterforence 1) wobh e BRSRR SaHBOLES 1) % KUEEIRICciar i R (kPG ¢ he
lgy | antibody cap ReoPARCE ahNahdifitbohmipd R MUY Sef GRAAGDLCT fon-

clinical, research andTot'her applications, or included in a comrercial Kit
as an active corrponbargﬁ:dlabsbd)emmmeltm:tectrfaﬂhfﬁhe goupc tomdistinpe of rezkedte,on t o

provi de-a reagent fQr immunoassay of an eti ol ogi cal agent of interest,
conprising an 1gY é‘i‘lcp Wmnéﬁne%rbspa&ehéuga@ceggs GreArhgn.t eelinbese

i nvention. BRIEF H‘a’A iﬂ(@ 0 jects
and features of tﬁgr?pr Iﬁ%%ﬁ@%&?ﬁon \?\% giég%%aépggggﬂf&%h{}ﬁé@é& ence
to the follow ng dasohitléi aon-oharged ubsdrbéidtelis ed enbashonmnteffdotivenfom .
conjunction wth the acconpanyi ng draw n?s, in which: FIG 1 illustrates a
SDS- PAGElGinal ysi s eenasalingehetyodk antibedigy fnoap ther walgr-amiseible &actign; fagdr

absorbents: lane 1, thé partially purified anti body extract; |anes 2, the

solution fl ow t by 9% f ¢ Llica; . ion

flowi ng thr ouéﬁ?3 Sjoog‘%‘hig? ége g}rao{(%f éﬁag?) ill@&%edo ,-clﬁggé" gg?%rtb%gﬁ“glpg\?foglﬁrhﬁ%ough 3
% Cel i te di atom t epbladdién aquédit fBaltidn ontdihing the yolk autiodleCel ite diatomte
hyflo-Cel; and lane 6, |the solution flowing through 5 Celite diatomte

hyflo-Cel; FIG 2 illustrates the electrophoresis results of the purified
yol k 20 anti bodi esAnsithey aspead@fdhe invgntientihto previtenprocesh fasrselastigely

SDS- pol yac | ani de,.gely: /) a 1l,. the partially rifled.antibody extract;
Pane 2. the satditidn EFoangertin Juf e dplinehHh risEhuom R RY B Lo o
from t he|§ unedhstdcteérizepein ?Er’fo’nﬂﬂ% 4irstt Bgitiapt bloBy Pkl ut reahpédat ed
with 21 (wv) ammpniumsulfate in the first preci %latatlon step; and | ane 5,

the 2 anti bodyrantioawentainiag ysilk antibodies twigh §ha.S Oarefunfitghconrendrasionn t he

second preci p'r%géihgnfr% eloablout 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 fraqL.tion, 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) basedlon the volume of the aqueous fraction treated in the first salting

|
out. |

25 Still Janother aspect of the invention is to provide a process for
selectively Isolating IgY antibodies from egg yolk of an anseriform bird,
which is chzl,lracterized in:

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

the e%gg yolk of an anseriform bird with a water insoluble non-

|
|
|
|



FIG 3 illustrates the|electrophoresis results of the purified yolk I

anti bodies ;using Celite diatomte as the absorbent run on an 8 9

SDS- pol yacryl am de gel ;| lane 1, the partially purified antibody extract;
lane 2, Celite diatonmite filtrate; lane 3, the antibody product
precipitated with 21 (\rjrv/v) a opiumsulfafe in the first precipitation step;
| ane 4, the anti bo ‘oduct ;precipitated with 31 % (wv). a ni.um sul f at e
in the 5 second pr%g‘?ﬁjﬁﬁfgﬁegféﬁ,ecgﬁd?rlogﬁet_h%,grﬂ% é}rﬂsi%%mﬁrsbl&%q,
precipitated with dficif c¥mpbuf@si cHrbemtt abafatB, fgﬁ@sgﬁﬁfe?rtqrwrﬁcddl’l'u‘l@sk' on
step; and FIG 4 illustrates the electrophoresis results of the purified
yol k anti bodi es siamgl icsfibérg aeramich @ndlnetabexidey amd wihessin 8he water

SDS- pol yacryl am de. ge| ; nol.ecul ar wei ght parker; lane 1, fhe partially i
o puri Tl od anti bodpSakblnaion-siziEed abREPRIS) Bt fort | BUPHY RESIYR T3 o6
fumed sild ca; |an [ Rechisi-hii - .lane 4, the
ant i body 5product Ssr gfars?lgg?ggki\%%ﬁmz%%?m@ am%ﬂn#idgncﬁgl&%%?gn’and | ane 5,
the | antibody product .purified by affinity chromatography. DETAI LED

DESCRI PTI ON Ofb)THEloWirfg\iiieOMates iftstdublel kormohaigediabsodent atitinddniffdrrtot he

bird serumand the eggs |aid by _the bird, .. However, as described above,
col l ection of the %mgﬁ RAYEOY Iiaﬁgoﬁﬁanfaémﬂgdﬁgwlkpﬂné&’@ e on account of
the cost. The laying hen transfers both of the IgY and IgY( D Fc) isoforns

about 4 1y 1 oWr i Ad Shishe QuEBHTRAAN ¢ SRGISY TR o) ©

and, therefore, thwitho@Nil,)s8@ptofty fiast theceaniatibndargingofibai abguti hS d46si ngl e
egg is estimated to be 15 to 80 Iy of IgY and 45i to 240 ng of IgY( O Fc).
The |arg® vol ume ofv/aYgoabort ghodubwey)y asd| yhereu praferably wot unereothaphe

period. in addic ?o%ﬂuz%ﬁr"éi#?*ﬁ%sﬁ%ﬁ%f*@%% PR A BB BMEL BT on

| arge scale without costly investnent. Preferably, antibodies in the

present inven{don silgngbuviheedueoontagisn ecobnainiagyetk hativodies deateduni zed
with a specific antigen. i I n _accordance with the present invention, it
provi des a processsteRrEkf pili ENHeSOussefi atsesgnéd monpenfratiorn ragiegdraml k, in

shch Che b cel i ot BuLAYISGRL %, AL AR SARG eh e
acting ag criticalmgtepfan Bbdifie31 % (w/v) based on the volume of the aqueous

|
fractiﬁn 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 us¢s of the IgY antibody so produced. In addition to the
cost-effectiveness and ease of preparation, the IgY( A Fc) antibody
according td 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 irmq'unological assays involving mammalian sera with minimal

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




i solation. As used hergin, the term"adsorption chromatography” is directed
to 5 a type of separatijon nethod involving the use of a stationary phase to
selectively take up and concentrate the desired solutes froma nobile
phase. According to one aspect of the present invention, a water insoluble
non- char ged absorbent dcts as the active8constituent in the stationary

phase to sepatat: i I i -k ant. | hes in
the water io %ﬁég?%ﬁﬁgxﬁéﬁﬁ§ﬁgﬁg@ﬁb§§§§¥E§%§ﬂ§gédﬁﬁgﬁ?g%eﬁﬁfﬁh%¢§%|ng

wat er - m sci bl and &ther %b;ﬂiphdbm,i opuncluded inoanebmnapciabddt dsnagggctivel k. |
In a preferred enbodi nent of the present invention, the yolk is firstly i
separ at ed Froﬁpﬁﬁ@néﬁbimhite, and then washed with distilled water to
renove as much al bunmenas -possible. The vitelline nmenbrane 15

encapsul ating the yolk i ured K jen is
then diluted wt aﬁ1%??8%F?§§&%ﬁ83ﬂ¥“g?gghgzﬁ§%%@®q§§ﬁngkhﬁg%ggéé?Ib form
a_suspensj on Ghnilivacay %6l kn Rictbgicablagent hef ¢ablesst ednpeingolds 15Ydi | ut ed
w th an aqueous bufferisolution or distilled water ranging from about 2
parts to aboumntibogapb@ingd Wyothgrsocessrecendaigioabisinvenidmbout 5 parts to |
20 about 30 darts by v?lune, per 1 part of the egg yolk. Value of pHis
reported toy be a crit”,- Xa Ty 5 S af gal purification
(E. M Akita and S. Nak&F—9—Fooa-Sct—Qr—o29- 533 t he best
recovery of yolk antibgodies, pHis preferably set within a range of about 5
to about 7. Desiraffhy abobe dmeimpgicatobjects ant Neatusésepf ithe Wrédtht igvdntioge of
about OC to 2s about 60fr. The suspension of the egg yolk is gent]|

agi tated to forith bedoore)gppaigst Wish uelgrengqdtot w@nfqilqmmeddmnytlgmpfféne a
period of time suffi.cient to formthe.agqueous and nop-aqueous phases. The
wat er ing%lubP&ﬂ%nﬁgt8F1Qﬂg?mﬂﬁcg%ﬁpn§1ngﬁyﬁﬂﬂg%h§wgﬁo- ﬁ%@ﬂV&@nﬁﬁgh as

| i poproteins, dphQ pﬁﬂ@hgﬁi sterols and the like, are then renoved from

t he 30 aqueous yol sﬁspension by centrifugation. The resulting 11

anti body-contai ni ng supernatant may then be separated fromthe viscous
precipitant by dechH8i Hgillustretésoni HgS-RAGH laaalysiskeompating sthknaniibody t he

o I he lipi.d h -mscible f i h
ot a1 o™ 0L Rhpr g A BhE R Abs bR R R AR R AP o,
s According t @xthe:; RSB he sHN@Rh fdwind BEHhM3ny MARISEONAME Nhed.

wat er i nsol ubl e non-charged absorbent i's incubated with the water-mscible
| fractioh insalutonf ﬂb\b’ix@thrauglmrit % oilmbsdipkidehéaneot kthensdlbbdn dbovamg t o

adsorb the majorit f,, the.wat.er-msci bl e |ipidic. suhstances remaining in
he wat er < m ocouay S 56 i SRtondislanr . b sphiints TONAREABBER 304" hot

limted to to i eiBmitcShiASORICAI Mg, GRI RANRYE flohEahfoughhosphat e,
carbon, i cellulose anjsynthetic fiber, ceramcs, and netal oxide, and

wher ei n t he sildltatmtomdk hyfe-Sglnt heti ¢ or natural clays, kaolin, talc, and
calciumsilicate; the silicon conpound includes funed silica, anorphous
silica, silica dioxide ilic |, silicates, diafo ous earth nd
Fuller's earth: ﬂg 2 fllustrafesd fhe efectrOpﬁoresis resu{ts "OF fhe purified yolﬁ
20 antibodies |using fumed silica as the absorbent run on an 8 %

SDS-polyacrylamide gel: lane 1, the partially purified antibody extract; lane
2, the solution flowing through 2 % fumed silica; lane 3, the eluate from the
fumed silica pellet; lane 4, the antibody product precipitated with 21 %
(w/v) ammpnium sulfate in the first precipitation step; and lane 5, the
25 antibody product precipitated with 31 % (w/v) ammonium sulfate in the

second precipitation step;

FIG.|3 illustrates the electrophoresis results of the purified yolk

1 :
antibodies jusing Celite diatomite as the absorbent run on an 8 %



t s carbonate includes cal cium carbonate and barium carbonate; sulfate

i ncl udes cal ci um sul f at ]e; phosphat e i ncl udes cal ci um phosphate; carbon
includes activated carbon and carbon fiber, cellulose and synthetic fiber

i ncludes cel | ul ose powder; ceram cs inclydes porosity ceram cs; and netal
oxi de includes al um num oxide and titani Um oxide. Particularly preferred 20

bsor bent f i 14i.ca . dj oxi i th. Th
Sorki ng.rat | 5o Be PR Sdie a2ty A8 ARy Butl P ORGSR SRR sy Sover
a wi de range, 2 degkediin@minofiltidie; laneBettel agibolly hedwpposdiphateaheisien Wen i

fumed silica is used in this process, it is preferably added to a
concentration” Bk opiym culfiatey e rthe hErst aprsoipietionostep; wengy it  thand nor e

referably 2s_ranged b en_about ,0.3 t ut S, 0% by wei ght . .based on
Fhe vol urrg of a?tﬂ%&&a? u\réﬁ ?E‘?%P@‘%?é@&'oﬂ ?@?B’ZV% PO ‘.m'\/ﬂgﬁat?ﬁge}gﬁsor bent
is silicg di Oé‘éd@lyﬁdﬁi’regﬂﬂﬁ%% P&nc??ah%_rﬁ,&H@axﬁﬁﬁi@%r@ﬂu@t@r@ﬁ%‘itﬁ%@a@ﬁﬁ
according to rP ~" "P Y:this invention isS preferably carried out at nore

than about 1 %6 8% (wéi)godiumsulfateria the s¢condiprgcipitation steppand about 3 to
about 20% by wei ght, ofé the 30 absorbent based on the vol une of the

ter-m i bl f i t t ed. i 12 Th d ti .ch h
According to thi s it ity B8 Freertts ByEh B B heys
such as batchaﬁﬁ@@&i_@gen&%ﬁ% ?irihgxeﬂ’?tsﬁfc‘ama%c'tﬁéeaE§(ﬁfBEﬂxt0r}'uW' tdh agn a@seybent or

fl ow ng the water-m scil ction ove~ a chromatography col umm packed
with the absoB8B&apolyasrylamiglegedsM, meolacwlar weightfmarker;ylahd lathe partiaty
retained on the surfaces, of the j ahsarbent .i~ _satisfactory. The reaction
time and enpBREtEH énaﬁwmgxtﬁfé; i@%%@ Buntolution dowing terough -3 % hemeaeul | s,
and a reacti ogy; | oINS s L~ n t jme of
about 10 to a g&?%@@%’%?é@%?e [ J@%ﬁ?@%ﬁg"sﬁ ]g‘fq}a&’ %Ell%l%’ &edngfgggipti on
procedure canphﬁhfcepeaﬁpidats@weilﬂalzli% twiv sameeahim wutfatef; raegihlaabsyrthent , i f
necessary, a single opération_is normally sufficient. By way of this

procedur e, t hantibqdyorrognet prasfiedpy pHmniorhrpmeterraphst ances can be
successfully separated:into two i nm scible phases whit yol k anti bodi es can

al so be absorbed. Demjﬂ ) fﬁﬁéﬁlﬁﬁéﬂ Q%ﬁ!ﬁ%ﬁ‘%ﬁ@@ﬁ ed absor bent

to capture is i mmunogt Ot T 1S, e yof K ant can covered from
either an eluate elut d fromthe stationary phase or the "fl owthrough

sol utionjs whi ch, &aFheigelk diribeidies drs abnhéardd thobirdpeasrandtthe eggs Liid on
passi ng through i the stationary phase. As shown in the preferred
enbodi ments gPvédhe pidi fdoweyar, as Heseriied aboveperlicstionrad thaiantipody deasat i n

the stat i onar y phase e 30 LHORH LR incbhds Tyl At AT s RRdsas the

absor bent, wher 0 eous eart eaves nore than t he

ant i bodi es i nbbtheof teanid Yiranddliz Yol Bt) Boforhtsefrbni serunf tatipaegg gollar Inet hod
to obtain yol k antibodies can be determi ned by the skilled artisan.
Typi cal | 'y, t herinciple,zath duck egg aortails aboutiil e dboutl emgdgiedml anflrakoti Hn by

flow ng the ter insolu nons rged absorbent wth buffer, d
wher ei n e ﬁ&f‘é‘?“t{‘ﬁz bll&%@ gﬁcsrrﬁbﬁrtﬂw éﬁguﬁ‘eiftélfe-»aﬂﬁ? g@f@fq?ﬂgﬁy_about 8
or containi ngo?thcehéan%br Rl ReaRtd P4 sgl%le egg is estimated to be 15 to 80 mg of

IgY and 45 to 240 mg of IgY(AFc). The large volume of egg yolk

produced vastly exceeds the volume of the serum that can be safely
obtained from the birds over any given time period. In addition, extraction
25 of yolk antibodies can be performed on a large scale without costly

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
1

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




utilized in ;the preselnt invention to obtain the yolk antibodies fromthe i
stationary ' hase w tIJout substantially dissociating the |ipidic substances
30 fromthe stationary phase, such that an anti body-containing eluate is

f or med. 13 As used her ~ in, the termjgluate” is directed to a solution
cont ai ning the desi red subs ances unbound by the eluent fromthe stationary

phase. The ter, otr nt.' or ' s directed.to a chem cal
capabl e of i ndtrigéiiS %lﬁjpgnaﬁggra ?’al °Eh§h§§}ef‘ﬁg§s‘8 1Btgeqltti F‘é%‘u%ay g‘ach as
an 5 anti body ﬁﬂéﬁeéltalﬂldor M'C@H}Hlﬁaﬁd}ﬁw{tﬂh@ (ﬁﬁéﬁ'&cﬁﬁ%% c?ical BfePs 8h he
denaturant. i According ~o the invention, nost of the bound antibodies can
be i successfulSDl;ttlenel'ut ed with any neutral buf fer containing m)derate

concentration (> 1 M of a chaotropi C agent I n nost instances, renoval of
t he chaotrop~ after eI

The useful buffer iAHRIEGH: &*‘%r“%ﬁ "o ?‘Hoﬁla{ Sisei Xl'cr:]iss‘i,l ?ﬁ%‘i&lt‘bH 2.3
0.1 ~vl gkyci neﬁltg&l of%‘ég&&ti@n AR %Mlgg‘tgntﬂé' ﬂ§‘e ! a sfh'tio%a Rﬁa& b

pot a~si um chl or pot assi um 1 odi M nmagnesi um’chl ori de; 1-~
M anmoni unt soobalﬂdtmt £ o aridi comgeantzate thﬂdeﬁrd\d soletes fivihh melmﬂxephasteo t he
activity of th ed anti bodi esf however, .a t s noderate-jo

strength, cha F‘E)(B’ %nf’ aPhe rgPerle @ r e prESSO fIEYe“tQB’e he aWa%T \nsg
locyanate buffgy ér e%glg@‘bg@%&%é e AdReX R{en?ﬁt i stﬁﬁéﬂiiy‘f{l]ﬁ&‘e

, met hyl ) -am norret I'S nore suita or practicing’t

i nventi on. Thetoasepanaee teatodk ahtibodies by ladsrbihght iyolid etibatties bﬁtheaaatby
restoited by, for exarml e, extensive dialysis against a lowionic |

strengt h,1%nor - @ﬁ@l@b}(’oﬂ@n'@b%&ﬂrﬂhﬁgr eah acorraranied syith traa@gfwaterm@ab& ng to
one aspect of th Wﬁﬁﬁ s fraction incl~ding the
el uate or the roﬂgfﬁ ‘éﬁ{& l&%ﬁese%?%%g&gmi ched with anti bodi es, can

subsequently be subj ect ed to a procedure of differential alting-out to

separate yol k anti bﬁctypmﬁsrfsatmbo&meﬂﬂefthdpﬂesaﬁhhvmmuthe Pslkus @lsther ei n
takes on its common neaning in the art ~f protein chemstry and is directed

to the additi os¢pefated dermdbgaess ivwkjte and thensa{asbed avith distiliade vester to

production batg¢ d cr pr |ch I s to the
precipitation oPnoé%ag | a ?ﬁ E)d{b%tnﬁeceh g'otg{)s\r/%b% ﬁhg t 1te#'n di Y¥EF é%‘tfi al

sal ting-qyt" igndap ﬁﬂhtﬁ%ﬂ@é%lk%%hc@@ed)wﬂetﬁé sélb”tﬁrhte‘d dIRrfeittioal ik Yhen
precipitates or coa u} es two or nore proteins i 14 i froma mx~"ture

by varying t heditndevith aniaffectivetaneound d¥dans agueons dfarsor water tie form a

B e the i sof 3?%%56?5% o 6 Bt Bs Pheferabthy o Eiedtiicke Yotk il oo’ of

t he non-denat thtﬂgaﬁﬂhaéodésﬁﬁff&r E@lhtlBﬁe&‘ Hishﬁédi Qatef réﬁﬁn%‘-ﬂ&naﬁﬁdul?oﬂ' €s S
i ncl ude but: are not bgmte 4, (NHa)zS Cadl z, and
i

MyS04. Pref er aprrys, ta alsoui gt paﬂlat)urvo‘igmsamorﬂ sprt@z&m fmm(ahlem) 292ats tnd

~4)25~4 1S th ferred. The sal tion fordjff Iy
ot oot pit 251 ng R APPRBEAY Vel Ak sehet B Bee ke yAhiengr 8 KL

can reported to|be a critical factor during the stage of partial purification (E. M.
Akita and 8. Nakai, J Food Sci. 57:629, 1993). For the best recovery of

yolk antibodies, pH is preferably set within a range of about 5 to about 7.

Desirably, ithe temperature in this step is within a range of about 0°C to

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
lipoprotein?s, phospholipids, sterols and the like, are then removed from the

30 aqueous iyolk suspensiori by  centrifugation. The resulting



be determ ned by a ski I‘Ied artisan through sinple tests. According to a to
preferred enbodi nent off the present invention, in which (NH4)zS04 is

enpl oyed, ~gY is firstlly salted out at a concentration ranging from about
15 (wv) toi about 24 %(w/v) and wherein preferably is equal to or | ower
t han about ~ 1 % (wv), of the salt on the basis of the treated vol une of

t he aqueous fact,ion, while | Y( DFc) is precipitated as the concentration
of 1 s the saP@tﬂ?%g’g? ai am@taﬁg oY RSP be seqmtad AP, theyiscousnd

wherein prefe % b f the
aqueous fract PJ&&;M aif b%lj%%n&ﬁ#é %&\;{)\I’éﬁéég @Sﬁﬂ?’ﬁnfé {%ﬁgﬁ%@%@%@ém&;ﬁﬁf

preci pitation of the t anti bo~y isofornms could be al so vari abl e dependi ng
on the salt choserin Eorerahnthendigidivenadntt b the watepnsgdibke ifractibh Sthus
procedur e, firstly 20 precipitating a first isoformwth one salt

fol | oned by p@b@ir;ﬁdt Bt §thl S@ higl @A doi bsopdremaite Mharehtsanertamaninudations o

[ mvent 1 o cr aAREPIERE S R pRBEM NRePYonZh AR BRRSS KON B AR on

i.e., essenti ﬁisoﬁﬂil@cﬁddl@}hafgé@pﬂis@irbém ff mcdﬁaeeddawm eghe WerYerciRibisi ng 1 gY
and IgY( D Fc) antibodies fromthe whol e 25 popul ati on ~of yol k anti bodi es

consti t ut ed bﬁabmlh in gjsusiacienigaomnt-io) absorb dlwe aDltkl argibddéesaand toadsesbwi th a
hi gher purity.is desired he ecipit nt| |es can_he. re-di ssol ved
0 sul vl stiss oty OF dhe Bl ThRe R e, SR is: Fohur Rinec it B
procedures, Sygibrafise|tie rA¥GOHSTHE sﬁhﬁ@l@%%ﬁfkﬁncﬁﬁd@%'&?@h@t limtggaction
chr omat ography I on- exchange chromat og$~aphy and i mmuno-affinity

chr omat ogr a]E)Pgo s111a23ﬁAsllm®m dmmp?'und tgaxbba?tmd eiuifane};)qmbsphaty, marbdn, cat i on"
et hod based BAINES ROy HGCH R dbest EERSHIFS Lok miefhl QYDA SheReIS ghe | 1 ¢
anti gen. That ofisycclifen aat eﬁﬂﬂét?éo{ Babedlchel <! RafiSRRE! LAE cARhigsypder a |

s particular con At onT &r separated from’the un oun’d an i s under that

condi tion. Tltie pilesanicompoeanti archedsst €omkdt sidichhammphos isitieryogifitani ty
purification j to elimnate irrel evant roteins, in particular the
non- ant i gen- bdipXidyy Fitisanssh oBMicates, jdiaf PRy gasth, hendr EyHer's jsadat i on,

oo Do P AR e asanie B e el Mg

matri x" conprrse an 1 nso e sup

type of the smmds cacingt salfatd, qﬂiospnatb mcluamlruaaacflfxmnghmphawmafrb@@tl on of
the i nventi on. conT/entl onal p(fort material suitable for the coval ent
attachnent of llmllu t@OQ ﬁte&lnuarb@grq sathea fiheercgliplasn asst sithetindibgesi r ed

anti body and th n i bilized th aon_is .useful II t he
aupport i o et e IS hoteE bernBiEs RIS sl e R ek ae ¢ ne
CNBr - act i vat e@xﬁ%ﬂhé"lﬁl@é@ a‘}ﬁnﬁﬁmx@deﬂhﬂld’ titattmaddige.f Parfiddia dﬁBﬁdf@neJ he
antibodies purified by differential salting-out is dissolved in a "binding

bu~Ifer"20and apssirbents ame dumid sahca,gs;hcamimmde apd dintomadeeug earthmibbe com

| exes of the i Di | i t K _ant are forned. An

ot For sy st erORERE 5 B G A e e e SRRl LI o o
mai ntain the geade¢sh dBﬂ)'eH& %‘U}Qintth@:i') Ifertié@t)fiiheldbssf&np&ﬁ@@at WRYgNt i on.
~'referably, the bin ris se d fromthe group consisting of ja

phosphat e buf fiemed alhlch/ﬁsliezl-lﬁmhmprphcﬂs; ita} pr&fanbisuaddﬁui to a c@m:eatrati@n buf f er
band a bis-Trig buffer n ff er. concen i on of
20 MM is the seﬂublréq t‘é’F %n&gﬁ\fgf‘e‘?‘%b’itﬁf%ﬁ Y & faF’ianWe L efq Ation is
conduct in f i tihe fe., at
oo i b BB RIRI oY VBRSO ikttt Bl off the Vi of O
| ower than abmet waberdmiseidle I\fmcelqur tf deatrbatedt hWhent tHeodbsabewr 8 silicawed t o
interact with the

d10x1de or d1atomaceous earth, the adsorption chromatography according to

this mvcntlolh is preferably carried out at more than about 1 % by weight,

and more pr;bferably in a range of about 3 to about 20% by weight, of the

30 absorbent balsed on the volume of the water-miscible fraction to be treated.




16 i mobilized antigeniat pH wi thin a range of about 5 to about 6 and nost
preferably within a range of about 5.6 to about 5.8. The yol k anti bodi es
can be dissoFiated fromthe antigen matrix by a chaotropic salt, or at a pH
of | ower that about 4 or higher than about 8. The activity of the collected
s antibodies can be restored by, for exanpke, extensive dialysis against a

| ow-i oni ¢ strength,.nons;chaotrope-contai ni ng, akl cidic buffer. The
TgY( D Fc) puri 19 i ed e adiogplion € IB?@&myogccp\é\@ngr%eﬁﬂq S EREORHAn Bet i

late the conpl gpeih o] j u i 0 l.i, an
(sera. The i mrunol o%tié% t?)"E(r:grn ESEE"?@?? Pé?tvflgiﬁ’e[g\%}gngl fg\a(%%OErﬁgim%mngr%%@t he
m~r ~mal i an | gGvater-moisciblgfitattioanwith Taluabsdrbent ov dhutwiag theswateramisdibla new

t f tib itable f |'i ni cal d h | . The i~hventi
al S0 pr ovi des. WABRBLENShat FROAREEP R P ARG RELEHAT. AUBben. GhIONGY
antibody pr epa{segé@gaﬁgcﬁ]ﬂft NG iRe %gf ! e{h@’&ggﬁgretm%de@%%%urtf&%s ngglﬁé‘t

i nvention provid armaceut i’c osition) for treatin

prophyl axi s arataoitremk i§ watisfaciorg) Uiks rdstiet timef and Sembetatsieodicigndhe

conpani on ani mal s) or %urran patient conprising a i therapeutic anpunt of
4

the |gY anti bdggaterent pie ptcstival fntheveselis.fapd 3 regetior demperairepiaboyt axi s
them from varipus eti hcal, agent.s, .incl udin hCr.oqr iSnB, such as
bacteria, nat i‘gg? aﬁggg%@ﬁlgﬁfl_%%aﬁé%it%‘? s(ifurjﬁq‘?gf |rPQ ‘QOWIFSOZEPI"WGMF‘?
protozoa, nemaiR@ls fRadbleheWhiketheaddhoBstdie brtedakes ca bBRpe4ted &kPerafous
subst ances, such as native, reconbinant” or peptide-synthetic allergens,

t oxi ns, venonstimasr gacteswith frash ctbserbentmiih ageessars; apasingleofopetatont isig an
i mmune response. Preferabl e purified | g~ .antibody.js applied.in
conbi nat i on w‘?mlg'h%ﬁtﬁﬁ@éht itdtg'a |ay°fst'h§ce'§%ﬁg_ eetlleaﬂi;}cigrargﬁgwsggf s er
sal i ne and thendd-l‘ig%d 5 lﬁ‘stﬂ%’s”&‘h‘a%'ﬁ_ﬁkeﬁ Sepirated ﬁﬁa.%qﬁhﬁﬁ@ﬂbg dby

ways conprising or Ivery, Injecti-on, ext al admnistration,
i muni zi ng tr egltasenvhilEhyelk atilzodieshomyaled be labsabedent i nvention is al so
useful for detecting an etiol ogical agent of interest, including, for

Eacher chia col i Samegring dhandes: PRAEy ahieoiaiach AEbPERl (& FapH S s~ a
native reconbi; ol et F>2 Y : rogen,
orogest erone. ‘?ﬁ??gﬁé‘ﬁ%’%&‘??ﬁé PRchidfodics Balibel rORNERAL MR it B} 00

antigen and t heduhtekelutgd fedm vihe stetomdriy npindseoor sheefidvdehoyghhesludon'unor
mar ker such as a] pha-fetoprotein, prostate specific antigen anc~ the |ike;
a di sease st at‘é‘ﬁ’r?gr R%Pf"s‘hgﬁe% WCW%‘H@Idi tPrepresERs the SP?Wt@“rP%ﬁSWgaWﬂOQ% li ke;
an accunul ati r.esi I is j ~d|h-”g . :

Theophyl I i ne gtﬁg%g;}tgo&?ﬁﬁbgé’s% a%é@@@é%?gﬁgﬁ{%ﬁ@gg@t R gt,sdélyg@tljrg!tﬁecel I
extract and t hexl,ithe,yoﬂlhahtibsdids?ra're/mhiﬁiyometséta inutirnstatiorary npllase 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 inlan 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 jthe 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.




to In order toi obtainiantibodies only specific to the etiological agents,
the etiol ogical gent can be injected into the ducks as antigens for

i nduci ng the production | of desired antibodies, and wherein the antigens
conprise naturally purified antigens, reconbi nant antigens,

pepti de-synthetic antigens, arid plasm dibBNA. Using the IgY antibody

obt ai ned accordi ng t 5 this inveptignh, an etiological. agent .of interest
can be quanti ¥t} |€er f, dES\ItP‘E“ét FG@% @e‘?‘é‘?ﬁtg‘ij 1oy %‘ﬁb‘t‘%rﬁ?@mlp@ﬂaﬁlemt hod
known in the ; t : i.ngl e~radi al

i mmuno di ffusiagénlrergse%{ﬁ% (g%(lrﬁ%)b,gdgﬁtp?;ﬂhn?rlﬁ%é%lfg@?rstg%hl\é?r%%ﬁ%i%aﬁgd% eEP) ,

t he radi oi mmmnaédmxatrl?fptdwgtn(t'l?bf Ahaotriope't izgineeted nkedthemitalacapableesft assay
met hod (ELI SA), . 20 the;V\é§tern_ bl ot nethod (WB), the turbidinetric

i munoassay neidising A Apnimmatipnal i drBge nRaAcBEPtER BrRIPeer is8ch n#fu®Bassay
nmet hod, an en £, 1l : i.C,d

cher | um esc SO ol APREATY e 4R b ad FRIRAP alatufhnt.

i nmuno- chr omatARgbadiiy assty. invdntion?d5mbbe ofg Yhenbobatyamifbddies niags et
invention is also adapted for use in | biochips arid biosensors. The ~

fol | owi hg Exasptesssiylly | ggluted fwitht hanspuppeisal opuffen ueentainieg ondderaied ar e

[ ded limt. t f.th ' .1 on. I
muni zat on_ PpBiatiena PR Chd lpeBy SEG it MR BRI ons

18 Twe-ve, _16ﬂYtE@i<aoﬂloﬂ’c afiefBRition \S’HPﬂ‘eﬁtc{ré\E@x&atNeaérbféiﬁ REleqr¥ar. donestica)
iwere individually housed for antibody and egg production. The ducks

rece~ved an initi‘al subcutaneous injection of I-5 ng/mM of human C-reactive

~rotein {(ICRP; puriTheas¢iubbuhieranclude bubeye not limistedat®bl Bdf glgeinesHpH 7. 5
emul sified wt ~equal vol.u | etg Freund' s adj.uv )
concentrat i onpglf thz’f;ﬁ#.%%ﬂngﬁ@iw}gqgéﬁeﬁ\é théJM &%814’35'3'2‘5{31’91?%;%_ 5

mg/m . A-ter ghp Mnngbta%iiuhmchﬁ?rﬁdé?ns WO \RAsIRRT 1BARR, VPY MY figeRdiih! onal
injections ¥ 1-5 of antigen every t weeks. One week | ater, eggs began
to be col | ect ehloridebdt? M aammenoumecodiund pGtassiuin thiooeasednd dr M uvea.

extraction ! d purificatipn of,anti hody. The booster procedure was

r epeat ed evers’v KB uresprRik & &ﬁ?i e ngg’(?r F‘?F@P{F?edBlaBHgo S g’é?r?fﬂ"@ﬁ at the
sevent d af hod i nj Welg} - Dbl i fuge
and the. Ploul {dsFREoMRANCRET, BhEGES A coltaihg (R P M S PRl

Ant i bodi es fr dsbdiukn ¥nbémnate Guffetedahk) mdl IMESdshfferaipH 68 )egd) hdMd by

t he hyperimuni zed ducks of Exanpl ~ wer haor qughl y washed, by, a ak j et
of distilled Watséydre é{lﬁgwwﬂv@mﬁ} g b&%ﬁsn.7-5%hewomf§ cﬁﬂntﬁélek &gs
measured and - M : j LSt ' : of ten
tinmes the ma?%&mﬁuﬂﬁbﬁt%ﬁﬁe %ﬁe%mﬂél[%udrﬁeth%gmgﬁgé ah{eng&Fgr%Q ll:ftt% EI east
two hours 20 gaspr réstéredaby, Sobexampid,| yxteadive idiblyed agaihbt @0bwHsnicn a

Hitachi CR 22F centrifuge for one hour. A pale supernatant |ayer and a
seni - sol 2 pl supngth) agiechapireperepnteiding andreakbugadicuptder.

According to one aspect of the present invention, the aqueous

fraction including the eluate or the flow-through solution, which is enriched
with antiquies, can subsequently be subjected to a procedure of

differential %alting-out to separate yolk antibody isoforms.

25 The tf:rm "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 01% proteins, which leads to the precipitation or coagulation of the
proteins. $y the term "differential salting-out" is meant a salting-out

30 process that differentially precipitates or coagulates two or more proteins
!

!
|
|
|

!
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Exanple 3;: Treatnment with Absorbents i To the crude extract prepared in
Exanple 2 were added with one of 25 the absorbents: 2 % (wv) funed silica
(purchased from Sigma), 3 % (wWv) silica dio~lide (sigma}, 3 % (wWv) Celite
diatomte (purchased fromcelite Corporati4n), and 3 or 5 % (wv) Celite
diatomte hyfl o-Cel (Oellte Cor por ati on). Tfhe resul tant suspensi ons were
i ncubat edat 4Cfor60nnnu es ~ith entle stirring. After c Ietlon of

e off By sl b

t hei ncubat i on,ff9B 2 m_‘Eﬂ éfr‘ﬁ‘é)‘l‘flg (OBt H&plsoolt pm i n
a Hitachi Vest ed
R e

non-reduci ng swelithen f golkf atttbodddsy aer, ﬁgﬁmrﬂelgé(lAEbECBx@ﬂﬁﬂHsed S
(SDS-PAGE). As slj~own in FIG 1, in terns of the quantity of the
anti bodi es adshe bun- 5¢na‘ft11h@g Solisr nsihils forf presdpitationc af Hhe yolk matshodies

Zorun Pon- £ bt - Bp Py B AN m@ﬁm&f@ G "

i munogl obul | r}\;{g )i PrefeRbiaRse rrﬁﬁluﬂérﬁatﬁﬁl?g]séﬁ §s \Q§O4 Rer@ifysOanghd hus

conprising a le i 0 |exterisive s~rface area) than fumed silica. On the
ot her hand, Ie{%\H—I;)fﬁmqilsi)thmfmbttepr;e&rkechnﬂ'hbcsdltewnmemteatwptfm diffdrgntédliyher

type of the di at gnpcequs t hs le 4 erenti al Saltl ng- out of
Yol k Ant i bodi é4C¢iPHRENE. rgihqdaaS%E@rm"gfi%m |t}ﬁP%9§ wltAngean  eat ed
wth 2.5 ~5 Mso n t an und

t hereon. The r%sg{:t? gﬂr}lﬂydo?}gt% eﬁg\/}gg&%ﬂr ?hIBQ }FEH}@ at gtsi/vi h?egmn’rm%lﬁ itg%

sulfate at a qoofeersd ambpdméntabﬁmhe Zp}:e:%nt whve)nthmsecl whidhh ¢NH))5C of t he
eluate, followed b~ a, seco\r}_d recipjtation with addition of anmpnium
sulfate to abcuployed, ngs rs lyrﬁ@ltﬁfjr%ﬁ aﬁuat%zn@antaﬁmrbmlrp% 8@&&@ O%eIrSe

re-di ssol ved 'P v P&ﬁg&?ttﬁ Wl &y Sﬁ ref 15' §r?
performed on é . ‘uci né c)r‘ ch & the
crude extract tﬁﬁn %aﬂpﬁle%gbﬁ'f)eoflth)e saltooxrﬂheqiastsr@fﬂhbqvea&&d wnﬁn&@f vf@st ed in

Example 3 (lane 2 of the eluate fromthe funed silica pellet
(lane 3), and anssousg fmﬂomwhas IngAoFC)t tsep@mpltbtediyaspmﬁm@ﬂ@erwtt@nrmfd in
the first and agcopd Zs preC| pi.tati évps (I ane

e salt

respectively) thesalt|raagey. r@ﬁ@@égaﬁt@ /¥ hERADOW 4%%?Wé‘€’i) ?Hg WiTeEnt age
;ﬁﬁolﬁ%??ge%fe% | ‘31_;{9@ g{}fl) ba?é(dr%ﬁﬁé‘tr@&eﬂexfb?hﬁ@r@{tw afhedite gel

fraction. It( should be apprec1ated that the sequence of precipitation of the

two antiboc‘;ly isoforms could be also variable depending on the salt chosen.

The combi%ned use of two or more salts in this procedure, e.g., firstly

20 precipitatinfg a first isoform with one salt followed by precipitating a second

isoform with another salt, is also feasible. The differential salting-out

procedure according to the present invention dramatically accomplishes a

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

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

If optaining 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
chromatog;[aphy, hydrophobic interaction chromatography, ion-exchange

30 chromatogil'aphy and immuno-affinity chromatography.



proteinl gY ercentagl gYin el d/ eggl gY( V Fc) percentagel gY( p Fc)

yi el d/ eggCrude extract447.4 ng4.43 %9.82 ny26. 79 %19. 86 ngEl uate ' 224. 45
ng8.15 9%48. 29 ny4l. 65 99©3.48 nyls precipitati~n by 21 % (NH4) 2~0430. 65
mg37.82 %1.59 ny62.18:949. 06 ngd precipitatibn b 31 % (~4)2~~4 i 74.57

ng2. 03 %.51 ng96.62 %2.05 ng As illusttated in Table 1, the resulting
lgY( O Fc) antibodqi es are recoverged in .bout 76 %yi.eld (72.05 ng/119.86 ngy
x 1009 in great egst h& dQGhQ%:B’L’JritE?/. 458t e Pﬂ%f‘?g 19’, Péﬁléc?}m fi%ation
schene s advaphageefinity RAISMA& s s il Rted 892k akpen off sl tigsi r ed

I gY( D Fc) antibodies firoYn the \%éc}ﬁlgepopul ation of y ka antiégggﬁgﬁls
constituted medthog Haged)@nhtheg ¥irading loh¥(ac@ristics dxantiilodlids fér~atspatific

Purified ICY( A Fcl with Celite Diatoni Takipng:; advantage .of the ability of
di at onaceous(aéﬁg?l_h t bhadt iy &g "‘PPEP&@ mhat géﬁq ?ﬁ’ %S%ﬂé‘b%mlgg‘ unggr @ udey
extract pr eF’%raPc?cdrl]c{& gf;&mgg{)& afe rQ@Hrﬁgmoﬂfeouﬁb%uan'&rﬁﬂato'dgE& g&qematpacked

with 10 % by "wel g ite diratomte based on the pour ol'ume of the
extract. The csntliniohonTlird: presegt idventigh d¢dngernphitesnthewse dmuesinedffarity

subj ected a fi ri%t Preci; pitaiji on with i 21 %%\N/\éi) ~nmoni um sulfate based on
the volume ofPUfikiCaipRy(Onr Slighnates &zelgVandn. Pigleings edipi PatEY Nt hsodi es

were coll ect %%P%@E%@%%%‘g‘%ﬁ%ﬂf' vided into two parts. One part of

t he super nat an anmoni um sul fate at a concentration
of about 31 % (wv), while the other part has precipitated with 16% (w v)

sodi um sul fate. Thgcbrding o Phere¥ehnir@ndoh] thedmmuncaffinitywuréfi¢ion ssol ved
in PBS. Analytical SDS-PAGE Wl s performed on a 8% non-reducing acryl am de

gel , inlhi chs 2comlustedy byf usge ofr atle "entigaic tmalfixEx samipsised ( phnantigen 1678 ~g

of {he f1ow tigﬁ@ottgﬁz@aafmstasdingxluefg pch AU PR tipd oE 8 dPRok! B0+ 940

critical to the immunoaffinity- purification of the invention. Any
conventional !support material suitable for the covalent attachment of an
antigen and ihert to the interaction between the desired antibody and the
15 antigen immobilized thereon is useful. Usually, the support is made of
crosslinked a%arose or crosslinked dextran, such as the CNBr-activated

Sepharose 4BI commercially available from Pharmacia.
|
The anfibodies purified by differential salting-out is dissolved in a

"binding buffer" and applied onto the antigen matrix, so that the
20 immuno-cornflexes of the immobilized antigen and the yolk antibodies are
formed. Any buffer system inert to the antigen-antibody interaction and
effective to nlllaintain the desired binding condition is useful in the present
invention. Preferably, the binding buffer is selected from the group
consisting of ja phosphate buffer, an MES (2-[N-morpholino]ethanesulfonic
25 acid) buffer !and a bis-Tris buffer, among which an MES buffer at a

concentratiod of 20 mM is the most preferred.
|

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

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



s eluate obtained in tﬁve first precipitation step (lane 3), and 169.65 ~g
and | 3 57.75 ug of j the antibody products obtained in the second
precipitation | step by 31 % anmoni um sul fate and 16 % sodi um sul fate
(lanes 4-5) were | oaded. The result is shown in FIG 3. The percentage
recovery and purity were determ ned by seanning den5|torretry of t he gel and
sumarized in to Table{2. Table 2 I Total 1gYlgYlgY( p.Fc)lg

Fc) pr ot ei nper d@ptahikzg @fﬁl&f@g?fep]ﬂe\ﬁﬂh@e?l@lgﬂ @@g@lﬂd‘%t@%bﬁﬁ‘& aMOBOSZt

11. 60 %i16. 98 a17 T 33 %7 05
030, 479402, 2@“%%33’38 é%%%\% ?fb“f“f?‘ 630 n%@ﬂt ol ROl AHibadigs 10
mg21 % (NHA) ZeSiPbadipyopsitad Fidh qs@gn@gemﬁt@;e b9 é}?aomfﬁ'e 1AVRG Ty pEby 16%
Na2~S04nd , 2 precipitation by 71.55 0 6.29 68.68 /0 49.14

nMy31% ( NH4) ~1 8&lowerthan|abost ﬂalrddgher fhanlabom 8t %er@twlnm oigthegpelleCieric)
antlbodles are vered in! about % sodi umsulf te is used in the
second preci piaflég @ﬁs SPBBE 5?153 '@é b/é”plt:f? %’V‘f’&ﬁ )é%}ﬁfﬂg?lélﬁ & used
inthe! i5 Swnenﬁrs%fepgm AohYha ?ﬁ%g%:acoﬁﬁa%ﬂ‘ﬁ%tWE%g’acmlé%ubﬁegh yields. le

6: linmunoaffinitv PurjfFcation o ~-reactive protein (CRP)
solution was prepared in 0.1 M
The IgY( A Fc) purified according the process of the invention

neither activate the complement system nor binds to rheumatoid factor of

mammalian sera. The immunological cross-reactivity between IgY(AFc)

10 and the mam:malian IgG is not significant. Thus, the invention also provide

a new type olf antibody suitable for clinical and research uses.

1 : : : .
The invention also provides a broad variety of clinical and research

uses of the IIgY antibody prepared according to the invention.

For gxample, 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 of prophylaxis them from various etiological agents, including
microorganiisms, such as bacteria, native, recombinant or peptide-synthetic
20 viruses, fun|gi, protozoa, nematodes and the like, and proteinaceous or
non—proteine}lceous substances, such as native, recombinant or
peptide-syntihetic 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 adnllinistration, 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

1
|
|
|
!
l



carbonate uffer, pH 8. {5 at a concentration of 5 ng/ni. CNBr-activated
Sephar ose 4B purchased from Pharmaci a was washed initially with 1 mMcold
HC i~ an amount of ten times the matrix volune and allowed to react with
the C~tP solution in an anpunt of two tines the matrix volume of at 4 C
overni ght. The antigen matrix was suspenged in a sol uti on of 0.5 M

et hanol am~ne in 20 MM Tris-HCL (pH 8.5) in a ratio of 1:1 (v/v) for 2 hours
| at 4 Cto jJiucRrathe lﬁmgarpm Sheh Péﬁe‘?ﬁ?féc@ﬂt@él Sphsoaeia geterHitisr i x vvas

e veshed, i BRSCSL 00, A R AR TR S

Exanpl ~ 4 and Hdithonet sdmnam&trbgemrmgmeroﬁeow{mtre atéefle ke zmngBrt he
antige matrix was packed into a conventi onal um and soaked in 20 nM of

S (2-[ N- nor phohisteepmpatibitisy wommpiex antiger) andithedikepr mts)e, revambinanyen

rr~atrix =~ was aIIowedt react 5 |bod|e

formul ated in Rer?éldgaﬁ%th[? ‘ﬁ&“ﬁﬁ)fﬁﬂ%& gué}]gpg}p?]agfgﬂome @rﬁé@‘@mﬁm’&c wth
the b ending byfifgeh A ithe Uike; @f st staes nest sadH %b'@-réé&ﬁleof)rcﬁélﬁt ei n.
Bound anti bodi es vvere eluted imediately with 6 M guanidine-HCl, and the

optica~ densi tfgrritieapd thekike;raraaneupuilatiorr@0a mesidial exf farmgxmmaécmaldlsaﬁysu S.
The SDS- PAGE an wn.in FIG  4.indicates that th

affinity-puri que@%ﬁﬁtqfﬁjgg‘?(&g‘yﬁﬂ@ and digexipe ﬁa‘?‘?f&/sad?p]l% S?‘{Chd‘q:é)ﬂ‘éﬁﬁt i body
whi ch i's repres&ibetelPixfag! H e ﬁﬁklﬂ&d 104 iserBRY: frdmAhk HiAbh&D ?agdgg

literature references cite e present specification are her
i ncor porabed bin oafeertenclﬁmm ahtibodies nly epyclﬁbntoc&meemmgmal Iagehts the

presen~ descrlptlon cl udi ng definition prevai l ~l e

enbodi ment's ofctid @glﬁa fcﬁ%géﬁ’@jﬁﬁﬁ' Ha%ﬁ’ﬁég}?kﬁ jag agtlg@me@ranéucaegém bed,

various modi f'errﬁrghg %ﬂf{]do\éﬁﬂﬁ&‘ié CQHdbx% oRde Ry p cﬂgéh?@' I n
rments o or 2

the art. The e presen |nven Ion are t scri bed

in an illust raiatuﬁllput urified eantigaris| veccmnisiant t antégens} epdptﬁkié-bﬁtth&tﬁte
pr~sent invention is not limted to the particular forms as illustrated,
23 and that alantigeas,rsidi plagaid DR, n&{sut&gmlg ngntﬂbqsimbiéln@éuarcperdémgit%cope

o ot e, PSSk VB, 4 bl Al BBt S g B g Per o

i sol ating | gY @Mit&%l%éeﬁ‘e&&@kﬁ}g&l Y&efioddl rABHOHINOWR i thd artVBiéad S

characterized m (~a) sorbin oI’k antibodies in a water-mscible fraction
s obtai ned fr diretOue @MoﬂnktlwﬁséMQhébfr singlerasiialdmanano diffiesien metﬂm:d ule

non- char ged ab sel ect ed fro t he. C of silic,
silicon corrpou(§g§§565 QFHBHBP% O elgefIPR Qresﬁ%g%gt@ﬁﬁtzb %dlmmmuno dssay
method (RIIA), the enzyme-linked immuno sorbent assay method (ELISA),
20 the Westerh blot method (WB), the turbidimetric immunoassay method

(TIA), thei particle-enhanced turbidimetric immunoassay method, an
enzymatic% immunoassay, a  nephelometric = immunoassay, a
chemilumir'}escent immunoassay, an immuno gold assay, or an
immuno-chromatography assay.
i
|
25 The IgY antibody of the present invention is also adapted for use in

biochips and biosensors.
|
The ifollowing 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|



cel lul ose and synthetic¢ fiber, ceramcs, and netal oxide, and wherein the
wader insol ubl e non-charged absorbent is at an anount effective to for
separating the yol k antibodies fromthe water-m scible fraction; and (b)
flow ng the water insoluble non-charged orbent with a buffer to obtain
an aqueous fraction containing the yolk anti bodies. 2. ~fhe process of

d ai [, wh i f bl th iligate .t i thet|
natural clays. kol THeIe 16-vigh Bl ciahExls REREARE PR SIS Shpound
conpri ses  UNBoickiicd R BRANGIS hdead 1ol Akt @ 68y pRiducaan Iathe

silicates, diatomaceols earth, and Fuller's earth] the Ctarbonate conprises
cal ci um car bondueksamj:eigaadi amisiiabonbewanedus gygdtiamneot drpmgad of batmanum

sul ~ate; the phosphate conprj ~calci hpsphat e;. t he carbqgn 2 npri ses
ot vated car bOMTRAVE BrOER Gtk puted Eofy fRB48 oSitesdynonornts DuEer
conprise cellu el ¢ 3 ap i i H}Eﬁ% t he
nmet al oxi de cohppfrsiq'sjggﬁ%?%ﬁ’le%mtlg%dg&@]d@%gnﬁ%@%égi.prigug(ﬂ?1 enE)'rocess
of Caiml, wh@heiconcégtrativmesf fherantigendised veasdgetieraily in goosmgeiof2stalts ~ The
process of Claim1 is yseful for manufacturing antibodies. 5. ~ The process
of laimi, whEHM. tﬁ@ebdh? anitiad AnfecH@nnyoyne hans é?cqlﬁ‘éilth%l ddidpnalhar ged
absorbent in s G i Raot J S , erej.n

pref erably, thﬁelﬁgﬁtgéisr %ﬁ?ﬁg ?a&et%fgdgﬁ rgfl?seéfgg;a oﬁtvg%\lﬂst o@an%owggg%{jiégﬂs

ndi ne- HO or abegin XoMé @oliberetl, Jabdleddindnstobdéd @y aheftE unil proboessedofgss of
Caim1, further conprising a purification step by an i muno-affinity

chr onat ogtaphy extraetigiH angd| parifigaemqof rahbadibut Thes boesighoprocedurgt was

wher ei n preferabl he val ue, i s, ranaging from apo S,to about, §, .ands
wher e n hore. preegtsePYerd TRl e RYERRIhR SaphAReRP O laBd ofeCoRbIs 400
~. 8 under an i g Gedddt Wﬂiyhaﬁﬁr leQ¥Rrbdd3tR ﬁxﬁ’&!ﬁonw EH¥h BloddTBzﬁnEreo%?%s_ of
Claiml1l, wherein the aguedus fraction eontaining tl~e yolk antibodies in

step (b) is a teowiuged theatsitliing semint was solested| owed trough the water
i nsol ubl e non-charged absorbent. 8. ; The process of Claiml, wherein the

agueous fracti %@(aﬁnsblg 91 Extraction of Antibodies from Duck Yolks

1

15 The jyolks collected from the eggs laid by the hyperimmunized ducks
of Examplie 1 were thoroughly washed by a weak jet of distilled water, to
thereby remove albumen. The volume of yolk was measured and then
mixed thoifoughly with distilled water in an amount of ten times the
measured gmount of yolk. The mixture was then held for at least two hours

20 under 4 °Cf, 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 dimﬁide (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

|
|
|
|



2s containing tl-~e yolﬁ antibodies in step (b) is an eluate eluted fromthe

wat er i nsol ubl e nod-charged absorbent. | 9. j The process of Caim1l,
wherein the I gY antibodies conprise antibodies ujith Fc regions and
anti bodies free of Fc rlegions. i 10. A process for selectively isolating

I gY antibodies fromegg yolk of an ~anseri$ormbird, which is characterized
cont ai ning yol EsaeBod S Rietiiiokanizs R thodf Bt B AEHERS: FBR22Bingi ng

than about 21 S T B e e G PRt T8ha T hen
perform ng secphearaplesijiagentorhagachasutpenptantt wehe saljjeetedstd naniredicing
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(wv), and wherein preflerably riot nore than about 31 % (w v) based on the
vol une of .t he aqueqg i t eqat i Lr ti <11~ The
process 01‘5 Claim 1&#&%&%% Elrp{lﬂg'a?fsgfrjit¢lg?§m% itfrhg ﬁanzﬁ%udcflzg%ér)%gng&%]gse. [
| 26 12. ~ Tidsopsed b thefabSbeents] Fuinedusiitaihaé ahe MRUAGRIPLiVOGctivity

anti bodies. 13. ~ The process of C aim 10, further conprising a
purification sthalgioshno-antibpdnyasieft in the dewdhioughsapiiorat a pH val ue
ranging from5 about 4ito bout 7, and wherein preferably, the pH value is

T oo ShidehuibRte, GenAiy YIEAR QAR BREL S IRtond iR Bty S, u°
than about 50 chhéﬂerhfapsT F&uﬂs(fﬁ(ﬁﬁitsofo@r?dfbﬂi@y (dettrisrcdigridigy Amss bodi es

conprise to antibodies with Fc regions and antibodies free of FC regions.

15. A prdéess §densies swrfaceniea) thanafumey sidivaaidn theaotber heods gy tham k0 of an
~nseriform birg, ichlis aracterized iny.i ( bsorbjng,.yol k anti bodi es
in a water-m 5%1 %ﬁl\ﬁlefxﬂktainﬁﬁogﬁs V& FAPHBRe Pﬁeeg@éb 51 QP@F ‘Hﬁ%ﬁﬁ%"@ﬂ’? orm
bird with a waggfhsl s i nsoll~ble non-charged absorbent selected fromthe
group consisting of si~icate, silicon conpounds, carbonate, sulfate,
phosphate, carbon, cell|u-ose and synthetic fiber, ceramcs, and netal

oxi de, and whebximpletsIndfesential Saltung-euheihY olkafAntbodibsor bent is at an
amount effective for sgparating the yolk antibodies fromthe water-m scible

fraction; 20 ' (b) £l oW ng,the wa i.nsol ubl & non; char ge bsor t.wth a
bu~fer to obtain ar;lt}}fq %Lsﬁlrca&e}ll%f] Oh@r\ °a4Jm ﬁéa‘PRlee QCW% &ﬁﬁeaoﬁﬁ S ()

sal ting qyt thef aaiepuhiddyagriteQPHCPHY & Blubd thedrktiiaidstidireSthieFech €Phd b)
with (NH4) 2504 of a first "concentration ranging from about 15 % (wWv) to

about 24 % (wnepyltamide evas phrsflgr ptecipitated with ammonium sulfate at a

concentratibn of about 21 % (w/v) based on the volume of the eluate,

followed b:y a second precipitation with addition of ammonium sulfate to
about 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 klane 1), 10 pl of the flow through harvested in Example 3 (lane
2), 1122.2:*;) 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 ip FIG. 2. The percentage recovery and purity were determined

by scanning densitometry of the gel and summarized in Table 1.
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As illu;strated in Table 1, the resulting IgY( A Fc) antibodies are
recovered in bout 76 % yield (72.05 mg/119.86 mg x 100%) in greater

than 96 % purity.

More importantly, this purification scheme

advantageousky leads to the essential separation of the desired IgY( AFc)

antibodies from the whole population of yolk antibodies constituted mainly
by both IgY and IgY( A Fe).

Example 5: P

irtially Purified IgY( A Fc) with Celite Diatomite

Taking
lipids and rep

advantage of the ability of diatomaceous earth to attract

ulse 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 dolumn was harvested and subjected a first precipitation with

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

solution. The precipitated antibodies were collected and the supernatant

was divided

nto two parts. One part of the supernatant was precipitated

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

other part \:;vas precipitated with 16% (w/v) sodium sulfate.

The
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IS‘precipitatiIi)n by|{18.98 mg| 62.60% | 11.88mg| 37.40% | 7.10 mg
21% (NH,),80,
2 precipitq:tion 3393 mg| 629% | 2.13mg | 77.14% (26.17mg
by 16% Na,SO,
2" precipitation by|71.55 mg| 8.79% | 6.29mg | 68.68% |49.14 mg
31% (NH4)jSO4

!

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 precigitation step), respectively, with high yields.

|
Example 6: Ix;nmunoafﬁnity Purification of Yolk Antibodies




26. ~ The 1gY antibod% of Claim 24, wherein the anseriformbird is i a duck
or a loose. , ~s 27. il The IgY antibody of Caim 24, wherein the buffer for
flowing the water insoluble non-charged absorbent in step (b) conprises a
chaotropic alt, and wherein preferably, the chaotropic salt conprises about
3Mto about 6M guandi ne- HO or about 1 M2go about 3 M sodi um t hi ocyanat e;
20 28. i The IgY antl body of Caim 24§ 3rther conprising a_purification

step by an i muno- fi%rftaftltiﬁrﬁfﬁi@’@gr( éPluéloﬁHWﬁél lIEeP%Fﬁél ¢-AdoMabout
5 1o ot ¢ SRfoNRENSIFer LRl 8RR KochMEnPIIIPLHS b ARRNLNBLEREEY 20ou!

5 to about 6, an riern prefera ue i s'rangin

about 5.6 to apepHarbs Bf]ﬂﬁ*bh@dédlf@@hCP}‘fﬁrﬁfaﬁ&thanwdshwﬁmTtﬂaﬂy with abgii 50
m-.VlI. 29. The (I?/ng ant'i body of C aim 24, wherein the aqueous fraction

cont ai ni ng t heC |hiC1am arm@moel@t phtast pes Hye matrix yphime Andaljawed tarpans whl ch

"2 e ey oant | AR 3 fish B SRR 88 R BB Shiyme Bk g

th~ yol k anti b@@lc%mlghﬁt She(4ntigen Matrdl %tses@b@ﬁcﬁ;@ fif @¥oliteoef @5 M
i nsol ubl e non char gendabsor bent.” 31. The IgY antibody of C aim 24 conprises

an antibody wi ethanoknfine ireg0 anMahus-HCl(pt SSdyn A rateo of 1Hc(wepfawrd hours2. ~1
phar maceut i cal 0Si rising an |1 gY antibo according to CI aim 24
toget her wit h & % éi@ﬁglr@é\ ryn%d)égtﬁfrhb‘?agn(‘fﬁrsftf’%r CH"zi’n?t‘il Wr?é‘r‘@g

"preferably, t | 1, jogct
33. The phar rra{g%ut ica }ﬁ%ﬁ%ggﬁt?ﬁﬁg DQ 4 Sﬁd&%gélg?%haﬁg)@géygn?body

conprises an antibody with a Fc region and an anti body free of a Fc region.
34. ~1 kit for i nmifineldsclyanttmoties prenipitated gith 2 Fclw/anaimbodyivac swfateng t o

o ant fﬁod'y\'wismiﬁéamem%@p@ﬁﬁéﬁ%gévm@ﬁﬁ%ﬁhﬁ%? e whecNEdgitae mi oF | S©
A P A v, SRS Bl B2,
Y mM of MES (2-[N-morpholino] ethanesulfonic acid) buffer (pH 5.8). The
antigen miatrix'was allowed to react with 0.25 ml of the antibodies
15 formulatedi 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-HCI, and
the optical density thereof was measured at 280 nm after a complete
dialysis. iThf: SDS-PAGE analysis shown in FIG. 4 indicates that the
20 affinity-purified antibodies are constituted mainly by IgY(AFc) antibody

which is regpresented 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,




|
u
. WMzt oi dMYT] ca] caV] ca] caV] ca] caV] ca] ca] caV] caV] ca] caV] ca] ca] caV] ca] cal] ca]
ca] c<al] c<a] ca] ca] ca] ca] ca] ca] c”a] ca] c”a] ca] c<a Ms
": 7Tgl [ K} xsnhc] Xi d*YT] ca] caV] ca] caV] ca] ca] ca] caV] ca] caV] ca] ca] caU] ca] ca] ca]
caV] ca] caV] ca] ca] ca] caV] ca] caV] ca] caV] ca?JcaVJ ca] cal] caKdgnq I
mrmmnrn (ETEESEXEE 0" L H(xsmhcMYT] cal.cal cal calcal ghal ¢al cal cal caV].cal caV] ca
] cay] ca]( caU c%‘}%&]aﬂié{}]t %\%%‘H{?ﬁ&%t]‘ %Mebgﬁmégg% @3 éré% %I?f} E%C{Hecq\f @ V]
~(X)2)\)a)-// ' 2 BBl A gihsal c*aj ca] c
a]( 0231] zzai cg‘a] cg']q%é#@g@ gﬁ%i‘%‘?ﬁi@]@i?éﬁé ﬁz:a] ca]%eg]siggg‘]: C g%%‘e?]a?ca] é]a] ca]U] c!at]
cal] ca] ca !
F=G? GBGEGGGVRMVIOOOP@JTQXSXVXZX] @W~- v "~ 6cfii|wl gb] WcU] ca] ca] ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] caU] calU] ca] ca] ca] ca] ca] cal] ca] ca] ca] caV] ca] ca] ca] cal
call ca] ca]ca iiijpk+pupgqhvyy{ W {5W
[ <@ytoje_Z]cU]]ca]cha] ca] ca]ca]ca] ca]ca]ca]ca]ca]caV]ca]cal]ca]ca]ca]ca]ca
] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca
-gnK7@m{upj e [V]]ca] ca] ca] caU] ca] cal] ca] ca] ca] calU] ca] ca] ca] ca] c™a] ca] ca] ca
] ca] ca] ca] c”a] ca] ca] c*a] ca] caV]ca] caU] ca] ca] c”a
$f " ?ART~G | wmhc] X] ] ] calU] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] cal] ca
] cal] ca] ca] cal] ca] ca] cg] ca] cal] ca] ca] ca] ca]ca] ca
X, /143" &),/ cnx{(, <Z{val gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca! IJwy| y~] s+. MOFEzupk{
vgl gb] X] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]
ca] ca] ca] ca] cal] ca] ca] ga] ca] ca] ca] ca®~N{ Z8! F! 10%&' () -% " F! 10%
5& ()-BF 10%{& ()-BF' 10% " & ()-9% <F! 109%KK& () - %! 10%&' () - NROXY: !/ S10%&' (
)-&s-10%&' ()-!'F! 109 ()-%
-F110%& ()-9% FN109&' ()-9%  F!'109%&' () - ¥Ovgrstuuj _>! S'10%v-& ()-@10 10 10
910%&' ()-!&3!109%& ()-&f 210%& ()- &010%& ()- PO wU3j _>!'&
"10%"& ()-109110%"& ()-Q oY 10% "& ()-'u!'10%"~"& ()-@n!'10%"z"& ()-@!1
0%" ~" & ()-@/JKLM(YNC{]B! 10 10 10&8 10%&' ()-@ & "10%"& ()- & "10%R& ()-'&

|
!
I
|



"10% "

' x3"109BX8&' ()-)!" x3"10088& ()-!0" x3"100& ()-! "10%& ()-! "10%& ()-!. "

()~

|10%35&() fl
"oM /11
1/110%5&(

& ()-1& "109% " & ()-M:wX6NC8! ! " "10%& ()-!I 10%& ()-*!ss "10%& ()-[!ss
"109%& ()-[![ss "10%& ()F[!ss "109%& ()-[ OWUANGCS!

[SQ!110%f& ()-!110965& ()-!!10% ()-!!109®5& ()-'h
1 1098 () - 108X8108X8108X8[*B % z[ 9sQ ! 1 /2410965& ()- !109%6& ()-f!

Wf@%ﬂﬁwﬁ WsLbe () 1055 1055 10551/11095& () -

109%&

1" THATSSS0%MBM | 11Q 10%/)5{»’0&:)55 %P&&%Welg)nsélhﬁﬁﬁ/ﬂg& éﬁuBodlé@O/froﬁﬁ é%%! d! 10%

& ()-1110% (& ()-0%v&& i ' XY: M IIsY+10

Y& 109

MD! 109&' () - ! ! ikt (@n- mnﬁwgyl&rca,)wbrcms u)lar;avt)ex)zed trPll I sY+10% s! 10%>& () -

10 10

10

20

25

(;a) absorbing yolk antibodies in a water-miscible fraction
obtaineid from the egg yolk of an anseriform bird with a water
insolubte non-charged absorbent selected from the group consisting
of silicate, silicon compounds, carbonate, sulfate, phosphate, carbon,
celluloJSe and synthetic fiber, ceramics, and metal oxide, and wherein
the walfer insoluble non-charged absorbent is at an amount effective

for seﬁarating the yolk antibodies from the water-miscible fraction;
|
!

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

and

a buffq!r to obtain an aqueous fraction containing the yolk antibodies.

2. The process of Claim 1, wherein preferably, the silicate
comprises sy‘lmthetic or natural clays, kaolin, talc, and calcium silicate; the
silicon comp:ound comprises fumed silica, amorphous silica, silica dioxide,
silica gel, sij[icates, diatomaceous earth, and Fuller's earth; the carbonate
comprises ceiilcium carbonate and barium carbonate; the sulfate comprises
calcium sulfate; the phosphate comprises calcium phosphate; the carbon
comprises a’Ltivated 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. !iThe 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 insolyble non-charged absorbent in step (b) comprises a chaotropic

|
|
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7. SThe process of Claim 1, wherein the aqueous fraction

containing tl?e yolk antibodies in step (b) is a flow-through solution which

10 has flowed t#\rough the water insoluble non-charged absorbent.

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

insoluble noh—charged absorbent.

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

15 antibodies w;ith Fc regions and antibodies free of Fc regions.

i

10. IA process for selectively isolating IgY antibodies from egg
yolk of an lanseriform bird, which is characterized in performing first
salting out bi)y salting out an aqueous fraction containing yolk antibodies
with (NH4)2§04 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 thd% volume of the aqueous fraction, and then performing second
salting out h'>y salting out the aqueous fraction containing yolk antibodies
treated in tle first salting out with (NH,4),SO4 of a second concentration
ranging from about 25 % (w/v) to about 40 % (w/v), and wherein
25 preferably njot more than about 31 % (w/v) based on the volume of the

aqueous fra¢tion treated in the first salting out.

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

duck or a gc%ose.
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about 5 to ILabout 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.

14, l The process of Claim 10, wherein the IgY antibodies comprise

10 antibodies \fﬁvith Fc regions and antibodies free of Fc regions.

15. : A process for selectively isolating IgY antibodies from egg

yolk of an 4nseriform bird, which is characterized in:

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

obtai;ned from the egg yolk of an anseriform bird with a water

15 insoluble non-charged absorbent selected from the group consisting
of siiicate, silicon compounds, carbonate, sulfate, phosphate, carbon,

cellu?lose and synthetic fiber, ceramics, and metal oxide, and wherein

the \%ater insoluble non-charged absorbent is at an amount effective

for s]f:parating the yolk antibodies from the water-miscible fraction;

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

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

i (c) salting out the aqueous fraction containing yolk
antibodies in step (b) with (NH4),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

fractjon; and
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concentra‘uon ranging from about 25 % (w/v) to about 40 % (Wiv),
and wherein preferably not more than about 31 % (w/v) based on the

5 volumg of the aqueous fraction treated in step (c).

'El"he process of Claim 15, wherein preferably, the silicate
comprises sypthetic or natural clays, kaolin, talc, and calcium silicate; the
silicon comp<;>und comprises fumed silica, amorphous silica, silica dioxide,
silica gel, sificates, diatomaceous earth, and Fuller's earth; the carbonate

10 comprises caj;lcium carbonate and barium carbonate; the sulfate comprises
calcium sulff'ate; the phosphate comprises calcium phosphate; the carbon
comprises a¢tivated carbon and-carbon fiber; the cellulose and synthetic
fiber compri%e cellulose powder; the ceramics comprises porosity ceramics;

the metal oxi’de comprises aluminum oxide and titanium oxide.

15 17. |The process of Claim 15, wherein the anseriform bird is a

duck or a goPse.

18. The process of Claim 15 is useful for manufacturing

antibodies. :

I
19. | The process of Claim 15, wherein the buffer for flowing the

20 water insolyble non-charged absorbent in step (b) comprises a chaotropic
salt, and wherein preferably, the chaotropic salt comprises about 3M to

about 6M gl:,landine-HCl or about 1 M to about 3 M sodium thiocyanate.

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

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

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

from about55.6 to about 5.8 under an ionic strength of lower than about 50

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

22. The process of Claim 15, wherein the aqueous fraction
containing thje yolk antibodies in step (b) is an eluate eluted from the water
insoluble nor;l-charged absorbent.

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

antibodies with Fc regions and antibodies free of Fc regions.

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

anseriform b{rd, which is prepared according a process characterized in:
1

"(a) absorbing yolk antibodies in a water-miscible fraction
obtained from the egg yolk of an anseriform bird with a water
insolu})le non-charged absorbent selected from the group consisting
of sili¢ate, silicon compounds, carbonate, sulfate, phosphate, carbon,
cellulgse and synthetic fiber, ceramics, and metal oxide, and wherein
the w;.!iter insoluble non-charged absorbent is at an amount effective

for sef)arating the yolk antibodies from the water-miscible fraction;

i(b) flowing the water insoluble non-charged absorbent with
a buffl.er to obtain an aqueous fraction containing the yolk antibodies;

|
'(¢) salting out the aqueous fraction containing yolk

antib&dies in step (b) with (NH4),SO4 of a first concentration ranging
from gbout 15 % (w/v) to about 24 % (w/v), and wherein preferably
not m%ore than about 21 % (w/v) based on the volume of the aqueous

fractibn; and

é(d) salting out the aqueous fraction containing yolk
antibg’)dies treated in step (c) with (NH,),SO,; of a second

concTntration ranging from about 25 % (w/v) to about 40 % (w/v),

|
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29. i " The IgY antibody of Claim 24, wherein the aqueous fraction

containing fthe yolk antibodies in step (b) is a flow-through solution which
|

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

|

|
|
|
]
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according to ,iClaim 24 together with a pharmaceutically acceptable carrier,

and wherein |preferably, the pharmaceutical composition is for treating a

subject.

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

Fc region.

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

according to ;Claim 24.

15 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.



