11 Decenber 2006 1 PROCESS FOR SELECTI VELY | SOLATI NG | GY ANTI BODI ES FROM
EGG YOLK OF AN ANSERI FORM BI RD AND | GY  ANTI BODI ES OBTA NzR. IHERGRY
BACKGROUND OF THE INVENTION 5 1. Field of the invention The present
invention relates to a process for rapid isolation and purification of

yol k antibodies, in particular 1gY antibody, fromanseriform bird yolk,
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procedure using a water insoluble non-cha npllsh a

desired separation of onANﬂHBCbBiﬂESsOBﬁhﬂNE/DéFHﬂREBQ' out procedure that
differentially preC| pitates the IgY antibodies. The present invention also

relates to uses of the |gy, Mb qualitative 15
ositions directing

i mmunoassay or in the preé&piEs

to an etiol ogi cal agent of i nterest. 2 Description of the Related Art

- Antibodigs arle us@jeldigtah¥ inver®ly bi ol ogi cal investigations and clinical
applications. Sera obtained from hyperi mmuni zed mamal i ans are 20 the npst
common source of polyclonal, antibodies. Antibodies derived from such i nmune
sera belong to a Sﬁﬁﬁe‘éﬁmﬂwﬁmm relgtgsetp a" preressofprorapid isolationmng whi ch
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portion i nvolbyesydIR] ad/theny IR tanbiBBdRS JYtAiE gh
having no abil i ty to bi ndryvm th an antigen, d‘g}crreﬁfs sev ﬁlagﬁlg?ggl:écal

activity of @resgnt inyediion selatesde aprgwessrfortisolation and purification of yolk
10 antibodies from anseriform bird yolk by an adsorption chromatographic

procedure using a water insoluble non-charged absorbent to accomplish a
desired separation of yolk antibodies, and by a salting-out procedure that

- differentially precipitates the IgY antibodies. The present invention also
relates to uses of the IgY antibodies in quaﬁtitative or qualitative

15 immunoassay or in the preparation of pharmaceutical comp051t10ns

directing to an etlologlcal agent of i 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 i_mmune' sera belong to a group of proteihs called
'f'immunogiobulins," 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 és rcomplernent

fixing and Fc receptor binding.



fixing and Fc receptor binding. 11 Decenber 2006 2 In the art of

| mmunodi agnostics, an intact 1gG nolecule is not suitghlig tQbetRBsi N
detection systems and inmunol ogi cal assays involving mammalian sera since
the Fc region on an | gG nol ecul e is capable of binding to Fc receptors,

activating the co &%ent system and reacting s with rheumatoid factor in
manmal i an sera. R Of HEpENPGASNeFticss an amtacydgmIwelgcale isgatnt | y

| eads to a regy t hods. i n, Enzynol ogy
121: 652- 663, 19%6%;1@%50 Efd%‘%%ﬁé%%é; {i‘ga"’( 5s8@8¥%§3933%&§a313 invRlitot her apy
i ncl ude treamangnqdm gertissingd hhé Moorégdat afh BAJLEY dlebid¥%i /Sc b&n@fe
venons (see, for mple, U S 5,5 340,923 and U S. 5,601, 8 and

prot ecti on ofblﬁg%F%E)épqeﬁFI@PES asdivating fihe zonpiement syseinp aod| neeeﬁng (see,

for exanpl e, Mcr bi ol 1987; and C.
0. Ta)ék(rertB et Ith %ﬁ@ﬁ&\éﬁt&q& ﬂI,ggamJg'idgaﬁ ?I%%Yal %%5%81@? Rartu ?fagrrent
of an anti bodyn @Gemul&ules frogiemely tieadietd Qeréﬁlﬁéﬁoﬁﬁh'&%nirﬁer@&éﬁéé)@m the
i mmunogl obul |£11 (E.. M is Akita et al., J. Imunol Meth

162: 155- 164, .lsapayi, A@f@dﬂa@ge’:’wﬂm@y ls%ﬂrréSMIS&th&fQul ts |n the formation of
an F(ab')2 fragnment will reduce significantly a nunber of potenti al
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I rmunodi agnostic tests (SM Mur at sugu et al ace Sci
147: 37810 199 £rampley U.S. 3@9@&&%&@6@1 823), and. protetionobf Medrtatals 90: 29,

ool a0 SopfePRAARKE o BB TERRE (S o5 ameTe o i
however, has ooy, CANNMMARSIP83R2, 1987; and C. O. Tacket ef al,, New Eng. J.
' - Med. 318:1240, 1988). Since the Fc fragment of an antibody molecule is
known to be the most antigenic portion of the immunoglobulin (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 ié conventionally madé by

- pepsin digestion of IgG and subsequent puriﬁcation via chromatography.
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duck anti bodissa.aThedR? iSI€Y] combtidutedndEh shbrtél BLG GHin£fil 8Gubturally
functions, including conplenent fixation and Fe reCeptors binding, "'wi t hout

sacrifi é? ng tas @nttﬁeﬁmaﬂg stiwiler ta the B(abOp rf@gpmﬂloiﬁgh@ﬁtﬁ §dgy (RIG W), Litman
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quantitativel y major conponent of anseriformbird antibody res
thus bel i eved:.tMagortdser/| gXlrARehoANUDINBAY . 26831 ¢hoZppears to be a structural

Studies conducted in the infected or experimentally immunized birds

15 showed that duck antibodies are deficient in a number of biological effector
functions, including complement fixation and Fc receptors binding, without
sacrificing their binding activity to corresponding antigens (G. W. Litman

et al., Immunochemistry 10:323, 1973; and T. E. Toth et al, Avian Dis.
.25:17-28, 1981). This may reasonably result from the apparent lack of

20 Fc-equivalent region of the IgY( A Fc) antibody that constitutes the
| quantitatively major component of ansenform bird antibody response. It is

- thus believed 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 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 US.
30 5,976,519). Egg yolks derived from a laying hen is inexpensive and more
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A. Hassl et gamse¥kl Hpgd e dlwaf sF@M%f@i&tmazphwsaarmwy@;ﬁméﬁe sed of

hydrophob| c interaction chromat ogra[phy and si ze excl usi ve
glycol (PEG) (A. Poison et al., Immunol. Invest. 14:323, 1985; see also U.S.

4,550,019 issued to A. Poison) were used to precipitate non-aqueous

15 bio-molecules, mainly lipids and yolk granules, to thereby harvest a water
soluble phase containing abundant yolk antibodies of the entire population.
A. Hassl et al. developed a two-step chromatographic process, comprised
of hydrophobic interaction chromatography and size exclusive
chromatography, for further isolation of yolk antibodies of the entire
20 population from a PEG-purified fraction (A. Hass! and H Aspock, 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



chromat ography, for further isolation of yolk antibodies of the entire 20
population froma PEG purified fraction (A Hassl and

| mmunol . Met hods 110: 225, 1988). Akita et at descri bedl_ialﬁﬁgr%%{rﬁgl\./%o 6 met hod
for isolating 1gY, in which yolk anti bodi®es were extracted from chick eggs
by diluting the eg olks with a large volunme of water and subjecting the
resul t ant supé;ﬁhallarléyt antshodicesalbutticle dMormvatngimgehly YA Bodamstibddies
exchange chronmatography (E., M, Akita et at, J. Immunol Methods. 160: 207,
1993; and E. R RK§Seat spby 9t busikdhelongingdodthecOrdsg74B29iformeinclutingever
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A 11 Decenber 2006 5 Fc) and IgY anti bodi es selectfve Mor eover, since

| gY( AFc) Sant i eligker and turksye sl convengional niethisdsoddsoribedgbboe phevide der
Anseri f b nel udi duck . ' he ]ipid tent. in th
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a

CO- pr eci pi ta’:f'hung Wi t h IgY fromduck serum (D. A~ Higgins et "al.,
Vet erinary | ftih6Yd@P: 4H85) mitmepmplexesgnd expensivelBocedinss)buti stil nonpl exes

and expepsiv [ ut still no  1Q 1gY(AFc) antihody al one was
sel ect e§8i'solq§?ggfﬁ%?ﬂ%§j§é€’fd?% Wehar 8?@%16},5018??%0 g&%"qg need for a
rapid, cost-effective and high-throughput process that provides easy
i sol ation of the ' | &Yoro @Rt ROdy fr e antibpody .pgel ..of anseriform
bird egg while mﬁz%g§f§?%g%qrﬁe%légi \C;Ii tnf? eg?h%]ﬂea ﬁ‘gl?’i&;nf%{%beg%cuﬁlﬁeana
substanti al | highnthdougHpug ¥toossEahat provides easy isolation of the desired IgY

antibody from the antibody pool of anseriform bird egg while maintaining

the activity of the IgY antibody. The substantially purified IgY( A Fc)

15 antibody may acts as a new type of F(ab'), antibody for various

immunodiagnostic and immunotherapeutic uses.

SUMMARY OF THE INVENTION

An extensive 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 through a simple salting-out procedure that differentiates different
| | isoforms of the yolk antibodies. According to the process disclosed herein,
25 the highly purified yolk antibodies, in particular the highly puriﬁéd
IgY(AFc), can be easily obtained with high yield in an economic manner, and

are ready for a wide variety of immunological uses.



15 antibody may acts as a new type of F(ab')Z antibody for various

| mmunodi agnosti ¢ and i mmunot her apeuti ¢ uses. SUMVARY OF ThE L INENJ:ON An
ext ensi ve research has been conducted togfulfill the industrial

requirements for yol k anti bodies as indicated above. It is unexpectedly 20
found that a succéssbudingbgl atfion adfpegoldf adng ipresimsidvieatioagprodliks of an.
anseriformbird can_be readily acconplished through an adsorption

chr omat ogr apRFRCEss oku gerlecieslygiselaiing righ smtibsidéen drom heg g e likbebrarent |

and/ or throu ¥y S l4hg- Qut _procedqure that differentiates different
i sof orms of Seé}il%#‘%p%lﬁ 1%&)’&%@.&?&@@5‘% %5 the process disclosed herein,
25 the highly purified yolk antibodies, in particular the highly purified
| gY(AFc), can(@e exbsorbingtodk metibodich imaghatyi-aiiscible fachowobtiitedfoner, and
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Accordingly, a fi rtgg %&%é@ﬁl}/o‘?g ?ﬂearﬁf’é‘g%‘%‘? I, arith o Wpateyilaeluble BpRtess
for selectively i shapddd@bssrbedd sbRRE € 0 : Lform
bird, which is characterized ien: %a) éﬁ?& f{[r% olué gﬁ%s?%% eosfastl']ﬁg%[%’
wat er - ni sci bl e f r &tli¢encoimpaiinds] darbonaté,hsuiége, phbdploie, aarbosesdlfdoss bi rd
with a water insolull e pon- Fhar eg absor hent selected from_the group
fibeg

consi sting of ‘sil ARgs¥Rtheic micuand metal ewids: and wiereindhe miaarphat e,
carbon, cell ul osejnMshieY RbRGH i her I ¢S, .an t.al ~exi.de, ~and
wherein the water lni nsg?%ugpge‘%fggg%%}%égﬁ%gggg} %énatrﬁi&gng‘?maﬁf% Hﬁtfor
effective for sepepansiimg thdrgolkcinkibadics Fastehe Walsh i ivRIPLcHbnS ehd! ©

fraction; and (b) flow ng the water insoluble non-charge absorbént with a

buffer to obtaingan.aqueous fraction containing the yolk antibodies. A
second aspec br oflPwdng the Witse dasplaplernan-charge abspehant withtzbuffer to

obtain an aqueous fraction containing the yolk antibodies.

A second aspect provides the probess of the first aspect, 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 about 50 mM.

A third aspect provides . 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 fractién containing
yolk antibodies 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 2T % (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,4),SO,
of a second concentration ranging from abouf 25 % (w/v) to about 40 %

| (w/v), and wherein preferably not more thah about 31 % (w/v) based on

the volume of the aqueous fraction treated in the first salting out,




conprising a purification step by an i nmuno-affinity chromatography at a
pH val ue ranging fromabout 4 to about 7, and wherein grlqﬁggeﬁl@)%yzodghe pH
value is ranging fromabout 5 to about 6, and wherein nore preterably, the
pH value is ranging fromabout 5.6 to f@bout 5.8 under an ionic strength of
| ower than about 50 MM A third aspect provides a process for selectively
isolating gy dnfpwdhiasgedt praviegy thopkoaskss afi tha tdrd hspaot bs nsefulidrch i s
characterized ifn erforggﬁ first salting out by salting out an aqueous
fraction cOMHHAPRENSANUOLMS bodies with (NHA) 2S04 of a first
concentration ranging from about 15 % (wv) to about 24 % (wv), and
wherei n preferaby ysfipt u % e t une of
t he aqueous fracti (l)n, %%Eﬁtpﬁéﬂﬂgér %rh]r@nc;eséecg%l\’ ggﬁ?l %%‘9%& r§El¥ésjijal ting
out the aquempgisifngatpuaificationt gepibyoary thinuabt AffRGiveshrohBabeAphy dthe first
salting out with (NH4)2SO4 of a second concentrat)f?n r'ang;ﬁ%g ?r om about 25
% (W v) topPibyatuesgnging fuom) abatdt thebein7 paref wheatdiy preferalplye thehpH about 31
% (W v) based on the volu of the aqueous fractjon treated . in the first
Vaﬁh?lm[ﬁéea%eﬁo t ot Oty > R Splsteipmevs deeferalyptiscess of

salting out’
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purificati dowst ganhoan sommnno-affinity chromat ography at a pH val ue
rangi ng fromabout 4 to about 7, and wherein preferably, the pH value is

rangi ng fromabout 5 to about 6, and wherein nore preferably, the pH value
i s rangi ng fromfalsixih Bspgct opravedas 8. pracederfoarselentivelyptiselagnly d8Y | ower

t han about 50 si xt h aspect provides a, process, far selectively

isol ating Pﬁ@b‘{’%ﬁé °88 yiﬂi@ﬁ? éag;in;elrlgora? %HFL afilsfé} isr Srannteriged Whi ch i s

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-



(a) absorbing yolk antibodies in a water-m scible fraction obtained from
the egg yolk of an anseriformbird with a water insoluhl cenber
2006 7 charged absorbent selected from the group consi s??ér‘%&g% isal()I@lecate
silicon conpounds, carbonate, sulfate, phosphate, carbon, cellulose and
synthetic fiber, obargedcebsarhdntrsthictakifcten taacgwhpremmmstﬁmg wet siticate,

I nsol ubl e non-char ed absorbewéﬁ t unt effective for piar ati ng
the yol k anti bodi €8 oFRRY ’eqarﬁp’%@%ﬁ'él ateapboshipatq, (arbpRneel E—‘?Eﬁ’e wat er
i nsol ubl e non- char, f b
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fraction containing t e aqueous

fraction cont ai ni m@ojadﬂk nonhidhadged absoghasp {sbht aM tdmbﬁilrﬂ)eiﬁaﬂlvef fa first
(wv) to about 24 % (wv), and

concentration ran Wg troTT@abo t %,
wher ei n pr ef er abl yeRAHHD rf‘ntg@@éﬁs framothe wyalor-mus@blectia¢tini;vol ume of
t he aqueous fraction; and (d) salting out the aqueous fraction containing

yol k anti bodi t cQ
concentrati orggfang??fiﬁ? }%%Wﬁ%ﬁﬂ}%ﬁ%bl&%/ %ﬁlﬁ ? Egﬁv@&( f,feratﬁd
wher ei n pref er abl gbtani an ﬂapnaadsfﬁaht&hpc@ntaﬁm‘i/gwydlkhﬁﬁbddm the vol une of

the aqueous fraction treated in step (c). A seventh aspect provides the
process of t Si X h aspe t useful _faor manufacturing antibodies. An eighth

aspect provi §es t aguepHe fEaclion ceptrining Ypdktﬂﬂ@bOd@éﬂ@ﬁF@I (h@) a
purification step, f hromato
rangi ng from aboutR% @H‘gbou‘i %ﬁﬁ{g& \fﬁg ‘W‘%P#&Bﬁbﬁvf"‘?h"e"‘ﬁh i/53{"ue S
rangi ng from aboy/¥) tdabbau46% eﬁﬁvwmﬁewﬁeﬂéﬂ{ ?r@fe?ﬁlﬂ{yaﬂbﬁ’mdré%alp"' val ue
is ranging fromabout 5.6 to about 5.8 under an fonic strength of | ower
‘than about 50 m\/labout 21 % (w/v) based on the volume of the aqueous fraction; and
(d)  salting out the aqueous fraction containing yolk antibodies treated in

step (c) with (NH,);SO;4 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 step (c).

A seventh aspect provides the process of the sixth aspect useful

for manufacturing antibodies.

An eighth aspect provides the process of the sixth aspect, further

- comprising a purification step by an immuno-affinity chrdmatography 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 prefefably, the

pH value is ranging from about 5.6 to about 5.8 under an tonic strength of
lower than about 50 mM. |

A ninth aspect provides an IgY antibody selectivey isolated from egg
yolk of an anseriform b1rd which is prepared according to a process

charactenzed in:




A ninth aspect provides an IgY antibody selectivey isolated fromegg vyolk
of an anseriformbird, which is prepared according to & PhOLERS, 7
characterized in: | 1 Decenber 2006 7a (a) absorbing yoﬁE anti‘t')oO(Pl{ses in a
wat er-m sci bl e fraction obtained fromghe egg yolk of an anseriformbird

with a water inso| ublq% n rJ-chaﬁFged. absor bent sel ected fraomthe group
consi sting of silf) catdbsoding yelk ¥ .2 watgrgaissitle fghipnobtaidtbsphat e,

wher i ¢ ndracRs RS B af aaforkonf hin® SGETH Clater SOl Bonisia *

effective fapsogRRALALERE A8 tﬁ@'g}fo@}cbﬂ?ﬁ&hﬁ?of 0Bl QiR Gmpuifels P! €

fraction; (b) flow ng the water 71 nsol ubl'e non-chargéd absorbent wth a

buf f er to ahtEnmtgsulgte phesplases; tcachon; oallalione and shthytit Kibantdebatices; (c)

salting out the agueous fractigon cont ai r_lisr;ﬁ l%)/ol k antibodies in step (b)
Y

with (NH4) %@n@ﬁﬂaxndﬁr and wheran thavpts msleblsonrearggsbahsorsentsis aty/ v) to

b %, (W] wher ej f er apl han .about 21 % (W
based on 1 1 onE SreLRRE °teh Bl sl R Rt R0 087 he et

aqueous fragitple a8k ;NI Ng yol k antibodies treated in step (c) with

(NH4) 2SO4 of a second concentration ranging from about 25 % (wv) to about
40 % (W v), and wherein preferably not nore than about 31 % (w v) based on
the volume of tlfk) aqikovingf thec water tinednldd honsherzed( absorBeritentith aspect
provi des the égY anti body of the ninth aspect, further conprising a

puri fi cati ORISTE & obtpinan pawemvs_fradtionicoptaamingthe yglapibodiesa pH val ue

rangi ng fromabout 4 to about 7, and wherein preferably, the pH value is

rangi ng from about 5_tQ. about.8g, rein norte preferably, .the pH val ue
is ranging fr om(e outsalg'.ng &é tggoadﬁggp%l‘i\%ﬁﬁw Cé)ﬁta}"gﬁ‘igcy@(raéﬁ%{oﬂlegf n

step (b) with (NH4),80, 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

(d) salting out the aqueous fraction containing yolk antibodies
treated in step (c) with (NH4),SO,4 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 step

(c).

A tenth aspect provides the IgY antibody of the ninth aspect, further
'éomprising a purification step by an immuno-afﬁnity chroniatography 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 f)referably, the
- pH 'valﬁe is ranging from about 5.6 to about 5.8 under an ionic strength of
lower than about 50 mM.

An eleventh aspect provides the IgY antibody of the ninth aspect

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



| ower than about 50 nM An el eventh aspect provides the IgY anti body of the

ninth aspect conprising an antibody with a Fe region a I y free
of Fc region. 11 Decenber 2006 7b A twelfth aspect prow}ag%ngd%}bg&d

pharmaceutical conposition conprising .tan 1gY anti body according to the
ninth aspect together with a pharnmaceuti cal lé acceptabl e carrier, and
%

wher ei n prefera%Weﬂﬁﬁ]é asPerd rFAYIEIGS i RhatspagsBlrali epmpesiion compaising a

bj ect. A thi i d Kit. i , i Si
TV anti body? albr drHBOFs  EheiME 1R Phect inklc anithg 5. RBbabs O "
di scl osed, ;ﬂiﬁnﬁ%ﬁiﬁﬁ'ﬁll%/a”@é{!&btdbfle? BHEC! eghd | SPAGER © ré'fe{db_lﬁlnt odies, in

particul ar "1 gY(AFc) anti body, avail able for various industrida
appl i cat i orphacaachicabt@ipesition isforecanagiacsub@dcti ci ent and ti me-saving
manner. Disclosed herein are the clinical and research uses of the IgY

anti body so produced, In addition to the cost-effectiveness and ease of

pr epar ati on, the’MtElFteRn&bﬁSm imeweﬁ&sﬁgoﬁ%am%wwam&%pwﬁgtme to the
conpl enent S L ohd fact in manmal i an sera, and havi ng

poor cr oss-Iggac%ﬁggp%cé%%%%ﬁh?%&ﬁg%bg%{hd is thus particularly suitable
for use in immnol ogical assays involving manmmal i an sera with nm ni mal

interference. | tAéM@ﬂdﬁﬁglét@ tﬁ@?f&féb@ﬂ%@l&ﬁd}&lpﬁﬁurﬁﬂnk laﬁféauhf\?f ReeRicted hat the
antl

I gY -8- 11 Decenber 20 body can be present in the formof a single

reagent f onsafbimi efayolkr estdeodies, ianpartichlr IgpgAFchtantibedy,oavdilablaided in a
comrerci al kit as (&ns aciti vg ¢conponent . Disclosed further is . a reagent for
i Munoassay 26PUS @St splisrtionsetan be obtainad iy ax econasmisy eHicientand gy

ant i body o@%_gg\qngﬁﬁgrprocess according to

Disclosed herein are the clinical and research uses of the IgY
anttbody so produced. In addition to the cost-effectiveness and ease of
preparation, the IgY(A Fc) antibody has advantages of being inactive to the
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 .



this invention. BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her

obj ects and features of the present invengion wll becqng.apparefjs W th
reference to the follow ng description of  the 10 preferre% enbodi ment s

taken in conjunction with the acconpanying draw ngs, in which: FIG 1

Il lustrates aggﬁE_EAGE gnal sis conparing the antibody capturing abilities

of four absor QUY PahBe presemicinghe bamiof quingleireagemn fobdiyicak xédeasds | ane

2, the sol uti gpdf | : h 2%.f d,silica; lane 3, the i5 solution

fl owi ng thr OUS‘E 3b§})%sinéli" 1(;125 |oki%e;m¢i§ﬁ8d41,n fheompiertiab kit |aswangactiver ough 3

% Cel ite di at eoinpenentane 5, the solution flowng through 3 % Celite

diatomte hyflo-Cel; and |l ane 6, the solution flowng through 5 % Celite
ilJustrates the el ectrophoresis results of the

diatomte hyro-CeQ'. Flg 2 )
purified yol k 20 2osdifaeherismyroagamidiosiimnmaassayhet absnioheidal bygnon an
8 . % SPS-palpy qel : | 1..the partially purified antibody
extract; |ane %%r%%}geglgﬁﬂg |ﬁl§naq‘ fgxﬁaﬂb‘b?ﬂy 885%“‘2161% thenproosss aecordingre 3,

t he el uat e f rthisinkentidnined silica pellet; |ane 4, the antibody product

~precipitated with 21 % (wv) amoniumsulfate in the first precipitation

step; and lane 5, the 25 _antibody product precipitated with 31 % (w v)
ammoni um sul'fate in t NoOFOTHE BRAWINGS | | ustrates the
el ectrophoresis results of the purified yo antirpbodies using Celite "
diatomte as the Qs topuR.on an 8 % 1 Decenber 2006 .

SDS- pol yacryl ani de- g%lb:%?gﬁé %hgrf I’?@"‘ﬁ% tapalflle?t”é%ﬁ pf ithel paegeanp duyertion act ;

| 2, Cel Wil bHcohmipmréntl t £ . qLh . duct
foggi pi.tated with ?1 0}2%/13}) Wg%#t%%guﬁ%f g%eﬁ@%%%%?@i)ﬁﬂﬁg‘&f 61?% ation
“step; Mne 4Preferge a"rmbll?fim'gpn@r ddken pr eingiiciond with hitdl SbcbiM{pahy{pTONi UM

sulfate in t&8wings, in which:

FIG. 1 illustrates a SDS-PAGE analysis comparing the anitibody
capturing abilitics of four absorbents: lane 1, the partially purified antibody
extract; lane 2, the solution flowing through 2% fumed silica; lane 3, the

15 solution flowing through 3 % silica dioxide; lane 4, the solution flowing .
through 3 % Celite diatomite; lane 5, the solution flowing through 3 %
Celite diatomite hyflo-Cel; arid lane 6, the solution flowing through 5 %
. Celite diatomite hyflo-Cel;.

~ FIG. 2 illustrates the electrophoresis results of the purified yolk

zq -antibodies using fumed silica as -the abéorbent rnm on an 8. %
SDS-polyacrylamide gel: lane 1, the partially purified antibody éXtract; lane

2, the sQlutiqn flowing through 2 % fumed silica; lane 3, the eluate from the

fumed silica pellet; lane 4, the antibody product precipitated with 21 %

- (W/v) ammonium sulfate in the first precipitation step; and lane 5, the

25. . antibody product precipitated with 31 % (w/v) amimonium sulfate in the

second precipitation step; ' |

| FIG. 3 illustrates the électrophofesis results of the purified yolk
antibodies using Celite diatomite as the absorbent run on an 8 %



5 second precipitation step; and | ane 5, the anti body product precipitated
wth 16 % (wv) sodiumsulfate in the second precipitatsi S 2agd FI G
4 illustrates the el ectrophoresis result%- of the purifieléq%gl SQl’ar%\":élabodi es
- using funed silica as the absorbent run on an 8 % SDS-pol yacryl am de gel:
Zvi, nolecul ar weight marker; lane .1, the partially 10 purified antibody

extract; | andRS-polpacsdhmidogelt lawi Ighé Pasiathy e Rdibody ddact; lane 3. the
el uate from t%un%te]flﬁmgd Si|i pellet; |ane 4, the antibody” product _
preci pi tated?“ ® mfﬁr{lwsﬁtfﬁﬁidﬂﬁetﬁnth@mmb@y produttprectpitatddewithitli hody
product puri fol I.0k ogra . DETAI LED DESCRI PTI OF THE

| NVENTI ON 15 %ﬁ@”@%ﬁ%ﬁﬁ@éﬂiﬁgﬁ% ﬁﬁu%&%?@%#ﬂ@%ﬁﬁ?ﬁéﬂﬁ&m t he
eggs |aid byntibedpprotuctiprevipitatedswii ST ioh /9P Afmofitl SHIhRMNOMet N

antibody from the egg,is usually preferred on ‘account
l'ayi ng Ren t§ direcipEation step had lgie Jithie hytfbabeproduet pravipifatadwitar um t o

the e ol kyel NGk nl e ch duck e contai.ns about .1 to about 4
C o lgyYl mggaﬁd ‘a[l)ggf’] (Qwﬁﬁ?bﬁgﬁglﬁ% S‘F@P%%“F@Phﬁﬁ@ﬂ%é“?ol k and, "
~ therefore, the total quantity of the antibodies contained in a. single egg

is estinated to WHG.54tMusRate &k elbgﬁfoﬁ}g}gégeggggﬁgg%frg%fkggggﬁy@ﬁ). The

| arge vol ume of egg yol k produced vast e serum
‘that can be ¥Hihdes gming néemed onilicae asi ths absurbenty ginvemn t anre8pe6i od. |1n

addi tion, exémnactd of, yol. ntibodi es can be_ perforned on a | arge
scale wit hou$l-5§§$s°t1f%}f‘r§ %QE%MW@? %ngg%tmmsdﬁeg 1; the partighgsent
i nvent iion argirifiddeddiRddy fxaqee 3% of rd .0 ' izrr:ynfni zed with a
specific antIii_hgen. In acgordanée Wi t’hthféﬁgﬁgr%gsﬂegn"?hg]ﬁgfed;lu%lho 0 P’Eﬂeﬁr ovi des a
process - f or Siligagilenceds the ehiateafiony tienfiithed! sdivafpaiioteBaeyd)| te antibelly ch t he
so-called 1 nmber. 20 10 - or ption chromat ography” or "differenti al
sal ti ng- out Jpl‘%bﬁcﬁ(g{gﬂgéa%:gl w1t?1 2?% éve’v) ammonium su ate? a¥1d lane 35, the

antibody product purified by affinity chromatography.

DETAILED DESCRIPTION OF THE INVENTION

15 The yolk antibodies are abundant in the bird serum and the eggs laid
by the bird. However, as described above, collection of the antibody from
the egg is usually preferred on aCcount, of the cost. The laying hen ﬁmsfers
both of the IgY and IgY(AFc) isoforms from serum to the egg yolk. In
principle, each duck egg contains about 1 to about 4 mg IgY/ml and about 3

20 to abqut 12 mg IgY(A Fc)/mli in the yolk énd, therefore, the total quantity

of the agﬁbodies contained in a single egg is estimated to be 15 to 80 mg of

1Y 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 adrdition, 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 anserifolnn bird immunized with a specific antigen..

In accordance with the present invention, it provides a process for
gfﬁcient_ly isolating antibodies from egg yolk, in which the so-called



used alone or in conmbination with the other, acting as critical steps in
the isolation. As used herein, the term"adsorption chioRal0#.ap0 1S
directed to 5 a type of separation nethgd involving the use of a :
stationary phase to selectively take up and concentrate the desired

solutes from ' kdi_Ngly: one, aspect af, { he .present
invention, a %{%&t#cﬁg%ﬁﬁtﬁﬁ@ogﬁ%&&cﬂd rgié’gf%%%%lél ﬁgﬁltngé%"ﬂs g@gfﬁglaarp{)"? ve
constituent i onsddalont ariianambipRaSE witlPtiReRREARthBGsYGitlcalRtdpBafites by
adsorbing the, yolk anti bodies in the water 10 i nsolubl e non-charged

absorbent accBRp@®led with traping water-miscible lipidic inpurities
normal ly present in egg yolk. In a preferred enbodi nent of the present

' ion, th | ke i.8.f i, LSk Lated f h ite,. and, th
washed it di sti e 4Tk pin me ERE ISR PR AL el 10T
vitelline nenbrigpe of separaivilhddthéW iivsving! thel Gsdofc YitdnadNPhhdeeto

separated yolk fraction is then diluted with an effective anbunt of an
aqueous buf f efelestivght aketup dnst eancentatebe desiredofolutes frmgy ayodlile phaster abl vy,

the col | ect ed |k is diluted wth buf f |t |
Gi'sti 11 ed varaPRdi fg PrdradElorotey areset dEGbint 45 Walet o9 e

nore prefer atﬂdﬁ-éﬁﬁg&@ﬁ%&béﬂp&’&& as HR &in%%%til%gngﬁf e i asePer 1
part of the egg yolk. Value of pHis reported to be a critical “factor
during the sttageparategihetviodk aptibodies by adsorbig the yolkMhititeodiewinShe Madted , J.

Food Sci, 57:.629.,,1993) ., For .t t f | k anti bodi H i
pref erably Bl IOTkcharRgE ABpomBat RecsmImisoRt PG R EB Iy Citle.

t enper at ur e ipidiRiisipSiERs Ll _ about 0C to 25 about 60C. The
suspensi on ofi?)tlhlele g yofb%@hgghﬁs%n%%%@ékto forma honobgenous

m xture, and then. allowed to stand for a period of time sufficient to

form the aqueous hna prefierred cecbelimeasebihe Presentimrentionsthleutdlle infitselyi al s,
i ncl udi ng non-aque uisr bi o- nol ecul es such_as |i poproteins, phospholipids,
sterol s and CRRATRICReITOR} dhe (Reg sy @gdfthem washed with distilled water to

remove as much albumen as possible.  The vitelline membrane

15 encapsulating the yolk is punctured, and the separz{ted yolk fraction is then
diluted with an effective amount of an aqueous buffer or water to form a
suspension of the ¢gg yolk. Preferably, the collected egg yolk is diluted

- with an aqueous buffer solution or distilled water ranging from about 2
parts to about 40 parts by volume, more preferably from about 5 parts to

20 about 30 parts by volume, per 1 part Qf the egg yolk. Value of pH is
reported fo be a critical factor during the stége of partial purification (E. M.,

~ Akita and S. 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, the temperature in this stép 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—molécules such  as

' lipoproteins, phospholipids, sterols and the like, are then removed from the

30 aqueous - yolk suspension. by centrifugation. =~ The resulting




30 aqueous yol k suspension by centrifugation. The resulting 11 Decenber

2006 11 anti body-containi ng supernatant may then be se t he
vi scous precipitant by decanting, suctioning, or ot herﬂfi}{)%ﬁ%ﬁ%@g&s known
inthe art. 1In general, the lipid contentg of the water-m scible fraction

t hus obt ai ned ﬂi.l‘é.bSti Il so high as to be adverse to the subsequent
mani pul ati on. AHIORA¥SORIARNE SupcENaiaRis By ihenhet peparatad sframi theavigcqisase

t ai ni ng’ o - bent is,i bat. ith th
haterm soi bl & r P bt g I RE b AT R TR Sherh 03 BROWE et |
anti bodies and to adsorb the majority of the water-mscible lipidic

subst ances remai ni iy gemetdie thevaipgd- sosenblof the amhie@misditge SkadtaR Gus
absorbents include but are not limted 10 to silicate, silicon conpound,
carbonate, suldPiBe %&%ﬁ&t@ghc‘ﬁr f9ohe adyerseupdbe suhstqent meanipulatitrer |

ceramcs, and&gﬁcro : ' i.n.the ilicate includes synthetic or
nat ur al c5I ays, ag(:lllng?ibﬂg?g? arﬁlgmgg%é &h%?@ﬁ%;p a%gogfaln?lggrfy F&LﬁSound
i ncl udes f unednsolhble anorpohinpeduabsdrbe@ is SinbhisAed AvRE AR Wwitki-fRsG8lk
silicates, diatomaceous earth, and Fuller's earth; 15 carbonate i1 ncludes

“cal ci um car boERCHOB A asRficient ameynhte absarbfthe golk atihotbes end 6o adsshl f at e;
phosphate inc . i hgsphat e; ..carpon. includes activated carbon and
carbon fi ber, k@ﬁﬂﬁ%@ﬁ?ﬁ%es ﬁ?ﬁ’lﬂé‘flfsé:ﬂﬁ?b&”ﬁ‘q ﬁ@ﬁ’%ﬂ&espﬁqmﬂmﬁf{e nbota_ﬂer;
ceram cs. i ncl waes-Ricibié fivcG6h AThe Suitdhid %B?Bﬂenﬁqggﬁgg'%@'a&‘é’ﬁ& I@nﬁ%”“m |

oxide and titaniumoxide. Particularly preferre sorbents are tuned
silica, ¥ilict dilisatele sdlinondiconprauelusarbanate, shifate, wphlssplgate,atdacboni t he
absorbent to %af" wat er : m Stﬁi bl g_ fracti on can vary_over a w de r_ange
dependi ng upoteHESSFh SYRHRENC diberpgerapues rad: metab Sxide, vench whetsindhe | i ca
is used in thijfe At oS5 I . rat 4 . of
cqual - toor Lrohe HclRdss syolcticlbe Rl ol 3R n, fE SROCAPAPEIBRG: o6
‘ranged. betwelde ailisoh CoBpoundibimutudes0¥artyd Veiight ambaslesuOnilidie Hiitaine of

dioxide, silica gel, silicates, diatomaceous earth, and Fuller's earth;

15 carbonate includes calcium carbonate and barium carbonate; sulfate
includes calcium sulfate; phosphate includes calcium phosphate; carbon
“includes activated carbon and carbon fiber, cellulose and synthetic fiber
includes cellulose powder; ceramics includes porosity ceramics; and metal
oxide includes aluminum oxide and titanium oxide. Particularly preferred
20 absorbents are fumed silica, silica dioxide and diatomaceous earth. The
working ratio of the absorbent to the water-miscible fraction can vary over
a wide range depending upori the properties of the absorbent chosen. When
fumed silica is used in this process, it is preferably added to a concentration
of equal to or higher than about 0.1 % by weight, and more preferably
25 ranged between abo_ut'0.3 to about 5.0% by weight, based on the volume of
- the water-miscible fraction to be treated. When the absorbent is silica -
dioxide or diatomaceous earth, the adsorption chromatography according to
this invention is preferably carried out at more than about 1 % by weight,
and more preferably in a range of about 3 to about 20% by weight, of the

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



the water-m scible fraction to be treated. When the absorbent is silica

di oxi de or di at omaceous earth, the adsorption chronatogn ing to
this invention is preferably carried out at nore than g%%{&gﬁﬂggﬁ%{(ﬁmi ght,

and nore preferably in a range of about 3340 about 20% by wei ght, of the 30

absor bent based on-fhe volume qQf the water-m scible fraction.to be treated.
11 Decenber 2006 I%leﬂﬁiéf’@ Br P%t%%ﬁ)ﬁta@aﬁ’réﬁ}@ma@@%rIEYW&lQIbC%Ihib§

i nvention can e%aﬁié@%&%&ﬂgﬁgﬁﬁexﬁ%ﬁ 0@1\5%\}: %Lﬁcﬂaﬁs ch tlséé?rﬁgﬁts ]p? ahgh

treatment of the water- raction an absor bent oW ng the
wat er - m sci bl svatér-mascildn foactionawithr amedbsortadiyorcRdwing fec kederamideitibe
absorbent, as_.long 5 as H’]f anount of the yol k antibodi es retained on the

surfaces of t HECUGPOyEha irqaategraply colemp parked wathciie abserbeat,asdong

tenperature dygi t gejﬁ}a- . critical tosth lts5,.and a
reacti on%terrpgé atpgr{ielﬂglfmtaggal{l ' li(oélg%lg(ﬁctle%ﬁgagﬁe? ghrt aecglll%f%é iég %‘? about
10 to about 6absurbeiteis satisfactmyial ThefRasiion @imd\ahll aetperadsodptihg the
procedure can be repeated several 10 tinmes, each with fresh absorbent, if
necessary, a HEaFIatapeRek srEical {0 thoresultsyandia reastionttempyrafiang off ahomt s

dure, thg |ipi t_of .the. - L pi bst b
lccesst ul 1y 2abaeliE 00t a8, pecribicimB o 2R gt GE Bt g i s
can al so be afsnlilyeftasiBrRpeWdiiRothePadsorPEort ppediduid Maf%etﬂageﬁeh%v&gle

absorbent to capture 15 immunogl obulins, the yolk antibodies can b
recover 880 fr dinest igeeh awith efresht eabsbrhend, fif arecedseryst at singher yopphaios ds t he

" th | Wi i Qe . Whi ch, dh LN, 1.s |.nfended t t
the'sol ut  on KI8T EAeistion 5% WS St REcs ikatte LR GHELmSH oF Rl "
‘ ; q o : ot . . il
B;gsg;\{ ei net he s{lgitai glrl\%rty p?\iﬁtdgg gﬁesrgcggésﬁfjlﬁfﬂg%%%&ggﬂ%? Si iqca E?ig)[?:jg ?/s

used as the giimeedbwhile yolkeartibediadi ancatac boubs@bed.n | eaves nore than about
60% of the anti bodies in the. '

Depending upon the capability of the selected absorbent to capture

15 immunoglobulins, the yolk antibodies can be recovered from either an
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 an_tiBod’ies 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 contziining a chaotropic agent can-be
 utilized in the present invention to obtain the yolk antibodies from the.
stationary phase wifhout substanﬁally dissociating the lipidic substances-

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



fl ow1through solution. The choice of a particular nethod to obtain yol k

anti bodi es can be determned by the skilled artisan. Typb&ahingr 2806 Yol k
anti bodies are 25 obtained in an aqueous fraction by flow ng the water
i nsol ubl e non-charged absorbent with a bt¥fer, and wherein the buffer is at

haot ropi ¢ agont eanpat i Pl ARy SRl o R PimiRDRONBa0E By ¢ ne

yol k anti bodi dssifedasubstaeces uaboaiiaby thh8RRnWidio\hc SHPDhaRt pRIskY The
di ssociating the |ipidic substances 3.0 fromthe stationary phase, such

that an anti biGE- CBAGEORIC Mgert Wit ‘shpetréps nis direttedDoceobanicaDe@abkSos used
herein, the t selyate's| L.rected to.a solution containing the desired
subst ances un@g%ﬁgbé %tﬁnefogrfnagﬂ?zﬁf fﬁqﬂg_ceh@satélrf’@ﬁbﬂ?o%ﬁa SUPRe 85 t3% m
" chaot ropi ¢ adribody gholeeleQwhadners therefbreeiGkiRvA a§ :&2;5?0%1}1 deapablf of

i nducing a conformational change in a protein nolecu such as an' 5
anti body nol etefasdinghitenthe inkentédrpr enast t ofi thiwowound antibodies ncatertat ur ant .

Accordi.ng to i tion,,most, of the bound, aptibodi es .can be
successful ly Sﬁelpg?séﬁﬁﬁ{] t ﬁﬁlg’?ﬂ/ N’@ﬁ} r 4 bt‘j‘FP@'F‘P CBH{.}IS’I' nicRBaRIAE dpederate
concentr ati ogonedntMticef (> M}a@M ' . o al of
the chaotrope after elution'wll e?%(gt{%gg%gﬁ%ﬂ' nrllna?i?@% 1Bro gé[gh?%{'(r){@ﬁ?r/e. 10
The useful bil¢ ehadtropieudier pinticar wilhrastdre nhé aativeop@idinmiciigéne- HCl,  pH
2.3; 0.1 Mglycine-HCl, pH 10.0; 3Mto 6 Mguanidine-HCl, pH 3.0; 3.0 M
pot assi chloride; 5 "Rot.assi um i odi de; 3.5 M nmagnesium_chloride; 1-3 M
armmoni umns odi unt p‘ipﬁﬁ%ln%f“h%&?al%g? guéﬁ@ BotMigited 10 Ol Y glyeineddClo t he
activity of pEe2Re@oY M edy@ntitedisgs. : k L @NhG,.
strength, chgot rope- cor]fgglil/ nlﬂng, hgg-tfrlg}wwgtéfq yﬁgﬁgﬁﬁég@ p%rég)di um
t hi ocyanat e Bdf dr patassiu0 chidrideS HUHF @otdspind.i8ides 28 MVmagnesium
Tris( hydroxynﬁt hyl )-a,;ril\ﬂorret hane (pH 7.5), is nore suitable for
_ ~ chloride; 1- ammomum/sodium/potassivm 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:

: diffe;ential 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 chemistfy 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 éalting«out'f is meant a salting-out

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



practicing the invention. The active state of the collected antibodi es can

be easily restored by, for exanple, extensive dialysi Q%Qi OW-i oni c
20 strength, non-chaotrope-containing, and weakly aci dlslé u ?’gér.ﬁ)&kzcordi ng
to one aspect of the present invention, t4he aqueous. fraction including

the eluate or_ the flowthrough solution, which is enriched wth
anti bodi es, dEPMstBYRRIE S| YATBREHS) wacarratipnofthscaidsdesads or saltst dient i al

salting-out t t | I8 1.2 _ "salting-out”
as used her eitﬁe ?J g eéﬁgﬁ'e@lgﬁ’c@%#orﬁ&%saiﬁ?é%&d@ b[ehcilffga?%nt%aﬁf}gﬂgrg{% @’ﬁ%{e@hem stry
and is directad thoisofiernaddf yolknarmfbodies) 08;, dgWadndr ighd SBL). DxaspldsSoft 0 a

m xture or production batch to decrease the solubility of proteins, which

| eads to the the evinpdenatinong walts oaspdivlaforo presipitdtion pf dhei vk Bytitddeest er m

"differential. sal.ting-out" j.s.neant. a |.ti.ng- 3 r t hat

di :‘fer ent | :atl |19§IBF1%§“§@FC:{18 iﬁt%ﬂﬁﬁgﬁgga%= &ﬁhﬂbgdp%@:w » 4dpecenber
2006. 14 f ] ' ' | t
calts. in RSO bitErably, HAE HoRRRLRANGAPE Ret 90, 8 (NIE)ESOE GaBel t O
di fferenti al IQVH)SO pisttht adostasrefdrial. | $hé cahwoatentedtionafur didfbrasially. e. , |1 gY

and 1gY(A Fc). Exanples of the non-denaturing salts useful for
precipitati omrﬁﬁlpﬂﬁ@g/mlﬁ @H@Jpgbéﬁc&ms fepandg enphe traecohihe saltandgdnt o Nadl |

. Na2sO4, (NH4 4 : . r t - turing
Sait 16 Naps e kiAo Al SRRl Bty AedRIERE 1

sal t corcent patferad fambediffept aift 1R byesept @sietibal im GviiRhk (Q8HY),804dVisi sof or ns

depends on the type of the salt and can be determned by a skilled artisan

t hrough si npF@pl@eds IgVde Brdlnsplied qut 2ba son¢antrationgangimgiam afout he present

i ' H4 ] d. lgY.is firstl | ted
concent rat i oce (ANt A 22 3% (1) SR G prRfetabiy.if Bud) B ffedng * °
wher ei n pref gaatibout 21984V}, @fhe kARA hﬂété Ba&s PO (rédtedd ¢k ofthet he salt

/
on the basis of the treated Vvol une of t ]
“aqueous fraction, while IgY(AFc) is precipitated as the concentration of

15 the salt ranging from about 25 % (w/v) to about 40 % (w/v), and wherein
preferably is about 31 % (w/v) based on the treated volume of the aqueous
fraction. It should be appreciated that the sequence of precipitation of the
two antibody isoforms could be also variable depending on the salt chosen.
The combined use of two or more salts in this procedure, e.g., firstly
20 precipitating a first isoform with one salt followed by precipitating a second
isoform Wiﬂl 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.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 -sysfem and.
subjected to -additional purification procedures, such as size exclusive
.chromatography, hydrophobic  interaction chromatography, ion-exchange

30. chromatography and immuno-affinity chromatography. |



aqueous fraction, while IgY(AFc) is precipitated as the concentration of 15
the salt ranging fromabout 25 % (w v) to about 40 % (wWV %*(%rein
preferably is about 31 % (w v) based on the treated vom%ecgwgﬁe aqueous
fraction. It should be appreciated that tise sequence of precipitation of

the two antibody | sofor could he al so vari abl e dependi ng on the salt
chosen. The conbi‘éﬁ%duﬁi‘gsb?retl% &e niSFB sgmt‘%u‘}qquwi%é SPH%@%?%, 8rg.,
firstly 20 pregimitdii | | r ] sal I gggﬂ.
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di fferential mathddnbasedton thedénding ceracteiisticst of thibgties ot ai speeifid on

dramatically acconplishes a- maip object of the present inventiop, i.e.,
essential sel @gPel ;l-ié%bgar@?i%&%hest that Juad def ﬁwlﬁﬁrﬁiﬂ‘ig@ﬂﬂ@({é@\a and

I gY(A Fc) antdi i ' f . ' '
consti tu%ed ‘Q‘Egltnﬁ? Fé@%ﬁ%ﬁ%ﬁ ér%ﬁ%fﬁ%ﬂfH%%P%?%H%ga%ﬁdeﬁéﬁﬁ%@%ﬁg?w th a
hi gher puri t ycorslitiesi Tad present invettidi taitethpiied trduesof annwonffinityssol ved
in a suitable buffer systemand subjected to additiaonal purification

procedur es, SRIEHIGE08] 710 orelinydpiee  ionleyaBt ogrelsing, Hudr BPRIWIAT | Hicr act i on
chr omat ogr ap _1an- ex e 3 r ography and i mmuno-affinity

“chr omat ograp%o.n ﬁ%@?@'ﬁg{g’% W'ﬁnggggﬁﬁ'used herein, the term
"immunoaffmty purification” or "imunoaffinity chromatography” is
directed to a typ@&cebrdig®as ahé ?:?eseﬁﬁﬁﬁ\féﬁ_tibﬁ,sﬁfb imiuheaffinigi petification
characteristics of antibodies for a specific antigen. That is,. the .
anti bodi®s t Hat cendugtado by gppeciofi enanantigan unatsix"a cempaised c af aantigandi t i on
are separated_f .t he unbound anti bodies_ u r .t hat onditign. The
aresent | nven el ohBy Bt emsPRbAC Sabdre THER sl pfiBS SiphpRTisE on 1o
elimnate irrgheypnb RRO ﬁhﬂﬁmohfﬁrﬁ%”%ﬁ‘iﬁﬁti&h%f RS- AVehfBA; PI Adiyng

i munogl obul in. According to the present invention, the inmunoaffnity
puri fi cati onconventional support material suitable for the covalent attachment of an

antigen and inert to the interaction between the desired antibody 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 frorh' 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
gnvironment 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 antibodi'es were allowed to interact with the



F

i
© pH within a resiter agfivatbdbe compderabousysTermmbribinds tcarhamtmds% cmmgoﬁ of
- lower than about 50. 30 mM r ef rably t he ant.j bodi es owed to

i nteract i ¢ RO e UE ISEBRRORE ARt EAgY it DR G B I 1 o

10 i s conducted by use of an "antigen matrix" conprised of antigen

I mmobi | i zed onto an insol ubl e support. The type of the 8 Q&Hbeﬁod%"t
critical to the immnoaffinity- purification of the inventrlon.
conventional support material suitable for the coval ent attachrrent of an
antigen and inert to the interaction between the desired anti body and the
15 antigen i mimbiobilzzed arttigenan [l wisgehud ra.rigsu:iﬂ albp,ut tShie shaqupdr and snosade of

| i nked | i nk ted
Sepnar 56 48, EHABPLY B VAPERRI GURMe G S0 ThEe AMK BOAPRLEhur i 11 cd
by diff erenti ghn aldiisngfle b o3 géggmg%%  RhAgOG Ul 6F o 3y appl i ed

onto the antigen matri X conpl exes of

i mobi | i zed aaf lqyesr thanl abdwet 4/ of kiglierithadabsute§. e The motdity Atﬁyhé)ubl‘le:rtecsyst em
inert to the antigen-antibody interaction and effective to, maintain the
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conducted in an environnent of weak acid and Iow ionic stren at

56 to dhout b S iidlian L6 R enRiGEL TRy AL befufn ol 1 g
matrix by a -chasy g of abbd Qﬁltﬁileffopbimi@ﬁl arVREedrbRisépout 4 or hi gher
t han about 8. The act|V|ty of the collected 5 anti bodies can be restored

by, for exanple, extensive dialysis agalnst a
. The invention also provides a broad variety of clinical and research

uses of the IgY antibody prepared according to the invention.

For example, the present invention provides a pharmaceutical

15 composition for treating or prophylaxis an animal (which includes domestic
_fdwls, 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 yarious etiological agents, including
“microorganisms, such as bacteria,- nativg, 'récombinaﬁt 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 etlologlcal agent of mterest including, for example a pathogemc or
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al so provides broad var.iety of clinical and research _uses of I gY
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I gY anti body of .the present invention for otecting. or_prophylax s them
£ fom varl ous PEPHEFSHHBEIC ABRAT BaTkrioisth FiyRlOHR Er QB e SHETAE RORC S
bacteri a, natah’tiggn ra?ﬁog%' Hﬁ&t a%séh%@fﬁt&'t%‘ RptdIehich £0 CLidaefifs proteidll
protozoa, nenmat6des and the 1i1ke, and protel nhaceous or non-protei naceous
subst ances, demitimandiicilile; anaccuhulatioh ara resiual dEfayipnhanietiald $ushgens,

t oxi ns, venons, , hor S or any other. | nunun n capabl e of eligLi.ting an
i mune respoR§«rugy g?ﬁﬁl&@?@ﬁ@%éﬂ%&&%%dlm @%% ¥ SaBgIg sheb a5 iﬂg’d‘ii ng

Tbi nat | . . . . ter,
ol Tne ana bl BeRMERERE BHA EEHLY, ity 36 ERVED Fiont BEE hital N el €

‘ways compri simgrdeto dbtdik emtibodidsesilyoshecifix terthaletivlogicalsagatts,othe and
I mmuni zing treatnment. The 1gY anti body of the present invention is also

useful for detielogieagent canity wigcéed intgdhe dueks # antiaens fonmduamegtoct or
cramLe: 2, PRBRRRHCoP acbaSRTER 2000 e R RERLS coBifBD o
organi sns; anf@rlke. phidfieddiAaBEng" eeibaRmeY Rhfigéhs; peptide-synthetic
antigens, and plasmid DNA. Using the IgY antibody obtained according to
15 - this invention, an etiological agent of interest can be quantitatively or
qualitatively detected by any conventional method known in the art, such as
the Ouchterlony methods (MO), the single radial immuno diffusion method
(SRID), the immuno electrophoresis method (IEP), the radioimmuno assay
_ method (RIA), the enzyme-linked immuno sorbent assay method (ELISA),
20 the Western blot- method (WB), the turbidimetric immunoassay method
(TIA), the particle—enhaﬁced turbidimetric immunoassay method; an
- enzymatic ~ immunoassay, a  nephelometric = immunoassay, a.
chemiluminescent immunoassay, an immuno gold | assay, oOr 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
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Example 2: Extraction of Antibodies from Duck Yolks

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
théreby 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 centriﬁ.lged 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 absofbents: 2 % (wiv) 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



11 Decenber 2006 18 Twel ve, 16-week ol d, donestic ducks (Anas

platyrhynchos var. donestica) were individually housed 9L Akl gy and
egg production. The ducks received an initial subcutaneous 1 njection of
1-5 ng/mM of human C-reactive protein (CRP; purified from human ascites)

reand: o ad; uimr oo e SRRt a6 APl iRl el GBIV P
the range of dedififilze, B8 fhe slﬁfe&ﬁétaﬁﬂ@%nﬁpjegl?? whrdl 1861 EQ8d saRanely eTén

- received three additional injections o 5 ng of antigen every two weeks.
One week | at epl saypkes bgarfram ¢rshcoipesrtant, weeh stilgdctad doston-eethuwingt C

unti|l processed.for, 10 traction and purification of antihody.. . The booster
procedur e vvasSO%II‘@B o4 P%‘é{?crocgaéﬁ AT Fﬁ@nf’ f&%léng%é%(}ér ood was
sanpled at the seventh day after each booster injection. Each ‘bl ood sanple
was  censrifuged and shbgn’ 85PIL. Y §LY SRR of R B
Extraction of Anti bodsi es from Dugﬁi Yoléli'?s\i\@f‘ﬁﬁg ol hgjgcool ect etgbf rI%Sm t he
eggs | ai d by adserbiedpby ithenabsambantiy dlumed ofiliéx haptlee besteadsorptoveoagivity washed
by a weak jet of .distilled ter, to. thereby renpve al bunen. The vol une of
yol k was rreasac?(r‘)ieadmgﬁﬁn? ﬁ@ﬂbx%W%quH&%ﬁﬂW&WﬂggéP@ﬁmf ed water in an
anmount of ten tinmes the neasured anount of yol k. The m xture was then held
for at |east two &oMhS %ﬁﬂf q obisginat 10, 000
romin a Htachi CR 2 %ﬂggﬁt il?‘)égagsl# r o‘ﬁg o(&?ﬁ )S% e s‘{J‘S r nat aﬁ’t | ayer
and a seni -sothidh perhapsl reshlay fronvés dotver peeosity @adtthuf womprishesa 1&ssanpl e 3.

Treatnment with Absorbents To the crude extract prepared in Exanple 2 were
added wit h ofstegpivesiriace aser)thae fuaed sikigy. mm)t?lfslmb%r B%mfﬂ dess(thanr dfased

from Sigma), o3 0%%%%{ artibddids wepé(.b{t_i%ux(eﬁi E%;Tg?thersty%% O¥iHe dtfiblnhedlisat om te

(purchased from
earths.

Example 4: Differential Salting-out of Yolk Antibodies

The fumed silica pellet obtained in Exampl;a 3 was treated with 2.5
15 M sodium thiocyanate (pH 7.5) to elute the antibodies bound thereon. The
resultant eluate waé firstly precipitated with ammonium sulfate at a
concentration of about 21 % (w/v) based on the volume of the eluate,
~ followed by a second precipitation with addition of ammonium sulfate to
about 31 %.(w/v). The precipitated antibddy 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 Exarhple 3 (lane
2), 1122.25 .p.g' 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 -
s precipitation steps (lane 4 and lane 5, respectively) were loaded. The result
~is shown in FIG. 2. The pefcentage recovery and purity were determined

by scanning densitometry of the gel and summarized in Table 1. |
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As illustrated in Table 1, the resulting IgY( A Fc) antibodies are

25 jig ¢

recovered in about 76 % yield (72.05 mg/119.86 mg x 100%) in greater

than 96 % purity.

More irﬁportantly, this purification scheme

-advantageously 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: Partially Purified IeY({ A Fc) with Celite Diatomite -

10

Taking advantage of the ability ‘of diatomaceous earth to attract.

" | 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

' fhrough 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 supematant 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



g and 372.85 g of the antibody products obtained in the first and second 25
precipitation steps (lane 4 and | ane 5, respectively) ‘('jﬂfﬁeée&%gﬁﬁboﬁhe
result is shown in FIG 2. The percentage recovery and purity were

determ ned by scanning densitometry of s4he gel and sunmarized in Table 1.
11 Decenber 2006 ', Table 1 20 Total 1gY IgY I.gY(A Fc) Ing AFc) protein
ercent ag yi elPi¢@piated  aetietdye rypduds eygre aevtissobsadr art P37 yhcd3 o

19. 82 26. . | uat A5 .15 9% 18, 29 4.1. 65. 96 93. 48
s br oo PSEAE e B o 1 gl BN R B 5T o
(NI'J4) 2S04 dpoegispig AF it che dktmmbt &8 Ekatipld2lime 1D 186862 ¢ #e iswmo 31 %
(NH4)2SO4 As illustrated in Table 1, the resulting TgY( e) anti bodies

are recover dtrongh drouestdd by Cehteddiai@nits filiyatidbd. @fnerd) x94.90pg ofinthgr eat er
than 96 % pur | ta¥. g_/br,e jmpaortantly, this purification.schene 5
advant ageous ij bl e BEg ireaipitatipn sian dano B )t #rd d6Ri5ene 1ag¢( AFc)

by both | gv 30 oW Atrity, BRG] bRBRls, BBlah b R BRehs
Cel i t e Di at opiepyTRK A anRAMANERAE AL ahl e A9 sddivmulditafaiBseoysyvasrth to
attract. 10 |i1pids and repul se antibodies, the crude extract prepared in
Exanpl e 2 walpadgdurlde result isastawn imFIGn3 c dhepergentigadronovery Endpusity wei ght
of Celite djatonite bas on the poured volu of t.he extract. The

01t on 11 oG S ERPBRIROY ReutRe M saemk e el i€ P BErizad AR 1 ¢ o
preci pijpati omgpetoh 21 % (W v) ammoni um sul fate based on the volune of the
flow through 15 solution. The precipitated anti bodies were coll ected and

t he super nat ant
' Table 2

Total | IgY IeY |IgY(AFc) [gY(AFc)
protein |percentage| yield/egg | percentage | yield/egg

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

. CLT filtrate  |335.6mg| 5.08% |17.05mg| 30.47% |102.25mg

Is‘precipitation by}18.98 mg| 62.60% |11.88 mg| 37.40% | 7.10mg
| 21% (NH,),S0,

2m precipitation |33.93mg| 6.29% | 2.13mg | 77.14% [26.17mg
by 16% Na,S0, '

2" precipitation by|71.55 mg| 8.79% | 6.29mg | 68.68% |49.14mg
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 precipi_tation step), respectiVely, with high yields.

' | Example 6: Immunoaffinity Purification of Yolk ‘Antib_odies



was divided into two parts. One part of the supernatant was precipitated

w th ammonium sul fate at a concentration of about 31 % 1%¥ b d t he
other"part was precipitated with 16% (w v) sodi um sul falge. afﬂ]e% cenber

2006 21 precipitated antibody products were re-dissolved in PBS _

Anal ytical SDS-PAGE was perforned on a 8% non-reducing acrylam de gel, in
which 2012.5 g of the crude extract of Exanple 2 (lane 1), 1678 gg of the
flow through harvelt édraagtige| prateiti ACRH)t sohitionr avaorprépaed #),094M g of

h I bt ai ned ,i n..t h I,rst ipitajion_ step (lane 3), and 169. 65
bg and. 367, 7EGOURAE il PBL&S Bt BGGEaEBIo A wi/he Eibspaiated
I pi ' 9 ' ~ %y a anes
BE) Mere T oadbRroi el puft B HO Bine B SRS wilndt SERT S TRB 40 ery
20,0y |ty s, et st d e o
i zed i T .. Table ota g C

f)lrjg]t[rgir Inzgézr Lgﬁé’géhégﬁ%ﬁ%@goﬂéﬁéérﬁ%@. tif ggtg'ggs t mg@ggeijol%?m ofig54 30”917 ’
11.66% 46. 98 Mm.11 Lr . . % 17. . A47%
102.25 ng I's’ S?Je§?%‘?%%f@‘rlﬁ%‘iﬂlﬁ%@&%ﬁ%&a@?‘%éw}ee@?%ﬂn@ 3gitiggopho 21%
4) 2S04 2"a pr ethagidanimein3® S MiSHEY (FH13. $Pin Bratio éﬁ%ﬁ@/%foflig hr?gﬁ‘s 16%

Na2SO4 2"d precipitation by 71.55 ng 8.79 %6.29 ng 68.68% T 31%
(NH4) 2504 As it Buse tatbdeck rermaiping proteinaeactive sitesy Thy(antigen )matriki wadli es

are " ecover oqh i\ ARRU wth P UASRSRT U SRS ASal'5ed coed 1% SE5ON

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,



precipitation step) and 69 % purity (when amonium sulfate is used in the
15 second precipitation step), respectively, wth high yigldsp.EX@wp! e 6:
| munoaffinity Purification of Yolk. Antibodies 11 Decenber 2006 22 A
C-reactive protein (CRP) solution was prepared in 0.1 M carbonate buffer,
pH 8.5 at a concentration of 5 ng/m . CNBB-activated Sepharose 4B
purchased from Pharnmaci a was_washed initially with 1 mM cold HO in an
amount of - t enapfl el alhthamodificajions met departing sy the spedendscope bf the CRP

solution in a . J: t he matrix.volu of at 4. C overnight.
The antigen n@f‘?ﬁgﬁyfm}}é’gﬁéﬁégg%fé}é@ﬁﬂleas@BF&?id)éﬁﬂﬁ‘il 1 the Jppepded, fl3imHi ne in 20
mMv Tris-HCl (pH 8.5) in aratio of 1:1 (v/v) for 2 hours at 4 Cto block
remai ning protein-reactive sites. The antigen matrix was then washed with
PBS containing 0.02 % sodi um azide and stored at 4 C. 10 The duck

anti bodies precipitated with 21 % (wv) amonium sulfate in Exanple 4 and
the. antigen matrix prepared above were used. One ml of the antigen matrix
was packed into a conventional colum and soaked in 20 mM of MES

(2-[ N-nor phol i no] ethanesul fonic acid) buffer (pH 5.8). The antigen matrix
was allowed to react with 0.25 nml of the antibodies 15 fornulated in the
same binding buffer. The antigen matrix was washed wth the binding buffer
until the effluent was substantially free of protein. Bound anti bodies
were eluted inmmediately with 6 M guanidine-HCI, and the optical density

t hereof was neasured at 280 ran after a conplete dialysis. The SDS-PACE
anal ysis showmn 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. Al patents and literature references cited in the

present specification are-hereby incorporated by reference in their
entirety. In case of conflict,



t he present description, including definitions, will prevail. 25 Wiile
enbodi nents of the present invention have been il ustr gtqskecemBe fd@gcri bed,
various nodifications and i nprovenents can be nade by persons skilled in
the art. The enbodi nents of the present invention are therefore described
in an illustrative but not restrictive sgnse. It is intended that the
present inventy ' t, Lt to the particular fornms as illustrated, 11
Decenber 2006%@%%@% IPSShe nodi fications not departing fromthe
spirit and scope of the present invention are wthin the scope as defined
i n the appended cl ai ns. : T . : A
process for sel ect?'vel ??pig%?ie%g%l%lgeéﬁggl i %é%:ﬁ{@? %%%g%a{%gokér%?eggn
anseri f or m bi polk oftincinses farhmbadf whicheid charactgrizzddnr bi ng yol k anti bodi es in
a water-mscible fraction 5 obtained fromthe egg yolk of an anseriform

bird with a water insqgluble, nop: charged ag)stﬁrbent sel ected_frgm the group
consisting of silicatda siRPI@RINg 0deT BbAayaterdpise e raghiglphat e,
carbon; <cellul os y. et LD r.am . X |, nd
wherein ‘the wat o oSt the comarel SR HfReri Rl GRSk pte?

ef fective 10 for sagsluble men-thergedldbsarbienbeeeeedf e theqzroap wonpistifigb! e
fraction; and (b) flow ng.the water insol uble non-charged absorbent with

a buffer to obtai igiicieedeon e%pp@mﬂs@@m@mﬂtemgulltfﬁ@,p psphaty icetines. 2.
The pi f daj i Ly, . il 15 '
Syt herie:or nat ursnuitg H08'sghiheRt S Rentimics” fud bd AR L WREEES

silicon conmpound gheWdt&cinsdMbBsnshlchereddBRbRMAYSs & Ak @moudlt leffedtidh oxi de, -

10 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 -pre.ferably, the silicate

15 cbmprises synthetic or natural clays, kaolin, talc, and calcium silicate; the
silicon compound corﬁprises fumed silica, amorphous silica, silica dioxide,

silica gel, silicates, diatomaceous earth, and Fuller's earth; the carbonate

~ comprises calcium carbonate and barium éarbonate; the sulfate comprises
calcium sulfate; the phosphate comprises calcium phosphate; the carbon

20 - comprises activated carbon and carbon _ﬁbeij; 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. |
25 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 nbn—charge_;d absorbent in step (b) comprises‘:"a_ chaotropic



silica gel, silicates, diatonaceous earth, and Fuller's earth; the
carbonate conprises cal cium carbonate and bari um car bagngh@embBegyl f at e
conprises calciumsulfate; the phosphate conprises cal ci um phosphate; the
carbon 20 conprises activated carbon and carbon fiber; the cellul ose and
synthetic fiber conprise cellul ose powdes; the ceram cs conprises porosity
ceram cs; the netal oxide cogprises al um num oxi de and_titani um oxi de. 3.

" The process ofall apdnvilergmepraterable hssehaotiopis salf ¢ompriseg about dMaogoose.

'2I'ﬁe4br-cl)-2gs§r S?S@a@ngﬁaﬁwgrl%@\ OF%QB‘#U% Mﬁo %&Hbﬁg’éﬁu‘%@‘%ﬁg%&gﬁ iF"e;ShsoISinl e
non- charged absorbent in step (b) conprises” a chaotropic | t Decenber 2006

25 salt, and wherefn prEfeepmitss omﬁiﬁhapﬁm'r@oﬁl@fisu@oxrﬁﬁﬁﬁeﬁti@b%b 3Mto
about 6M guanE}ne-_HCl or about | Mto about 3 M sodiumthiocyanate. 6. The
process of O BY ghimmypa-amisoehromategraphy at ppit seluemangisg frim about 4

1 mmuno- aff i ni - a_pH wal rangi ng fromabout 4_ s to
about 7 “and RN EhEMIRAT AerRabl, HELME SR Hae hE FoBmbenb 305 1o
about 6, and whafed, andokkeRithfrapraterdtls, fid plahdfid 8 rhABHNS ofd bout
5.6 to about 5.8 under an ioni c_s?lrrengt h?of ngs\ler th%n a%%ﬂgtqﬂgo %‘ﬁ?. The
process of O aifrtpabouhdB8ainder e ionjostrengthr eitiowen thancattcait 50ngM.he yol k
antibodies in step (b) is a flowthrough solution which 10 has fl owed

t hrough the water 'nsoL[:l!]Tlgl e_non-ch r& d absorhent. 8. The process of Claim
1, wherein the aqueous ‘fFfadlPHHS BbntAHH ng v¥herein) khe, raqusus edractiont ep (b)

: herein tF ] _ r I ) d w 9. The .
is an el uate @in#iach ﬂﬁ@dlﬁ%n%&@fgs ih's 1§ 9w SRAS i@gﬁ%?@ﬁ e

process of Claim1, erein the IgY anti i es conpris ies with
Fe regi dns anhhsdhtwedtliresgh theewafer Husolwigje miosi-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 seIectivély 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,),SO4 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)r-

- 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 (NH4),SO4 of a second concentration

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

a5 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.




10. A process for selectively isolating IgY antibodies fromegg yolk of an
anseriformbird, which is characterized in performng fifrStcenddl #dgeg out by
salti'ng out an aqueous fraction containing yolk antibodies wth (NH4)2SO4
of a first concentration ranging fromabout 15 % (wv) to 20 . about 24 %
(wv), and wherein preferably not nore tifgan about 21 % (wv) based on the
vol ume of the aquegus fraction, and then performng second salting out by
salting out the agtreousthitr Jueress nilairinndOyds k useiul bbi ananufaetiriag in t he

first salting d%sth (NH4) 2SO4 of a second concentration ranging from
about 25 %(vx? v§£0to about 40 % (wv), and wherein 25 preferably not nore
t han about 31 % (w v) based on the volune of the aqueous fraction treated

inthe first saltiry odthe plocedhefpChe@s$00furEheri soniPrisinBes gurifidation
anseriformbird is a duck or _a goose. 11 Decenber 2006 26 12. The process

of O aim 10 isgepdnr an ipwpunprAtfinidt ¢hromatographyoati @ pH 13lueTranging dous of

G aim 10, fur I i Si rif.icatpho sihep Ry an i.nmuno-affinity
chr omat odr ap hé})%gltl ﬁPﬁ%lﬂ%ﬁaﬁ&%edn fﬂrﬁﬁ%yaﬁ'&ﬂ?ﬁfﬁﬁe FhEihene fom

wher ei n pref et 5 td Msoudts, alduRhibfeih %ﬁ'&'eﬁ&efér@ﬁl&?ﬁ%‘%]HSVélﬁe 30 Migifg and
wherein-nore preferably, the pH value Is ranging” from about 5.6 %o about
5.8 under an fromiabast Semipt Abwift I.§wader hnnomioattensth ofiidwer4ahalabopt BEess of
-~ Caim1lo0, vvherﬁn the IgY antibodies conprise 10 antibodies with Fc

regi ons and bodies free of Fc regions. 15. A process for selecfively
isolating IgY anti bodies fromegg yolk of an anseriformbird, which is

;:PZE?;:E) ﬁri zed in: 12) 998 Prdieds of VikindTb! RAGLES the gy YAESdiBY SGhphise
' 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

15 | insoluble non-charged absorbent selected from the group consisting
- of silicate, silicbn 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;

(c) salting .out the aqueous fraction containing  yolk

~antibodies in step (b) with (INH,4),SO4 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



obtained fromthe egg yolk of an anseriformbird with a water 15 insoluble
non-charged absorbent selected fromthe group consisting PéceRibet S@l6e,
silicon conpounds, carbonate, sulfate, phosphate, carbon, cellul ose and
synthetic fiber, ceramcs, and netal oxide, and wherein the water

I nsol ubl e non-charged absorbent is at angﬁrmunt effective for separating

the yol k anti bodi es from,t he ter-msgiblfe fraction;, 20 (b) .fl owi ng the
wat er i nsol ubl e non- chatged b&Ht e raqueonsf fiaction  soptaiRingn Yalkieous

fraction containi ngntiBgd¥e! I hdigs, Cl mal ki t a

fraction containing ;}tca)lskaégnt&le%%li gg isﬁ%st%:g %@?mﬁgﬁ) fgeoz? (C#&gﬁi rst
concentration rangcagcerftrationatangingl frodh abdut) 23 66 Fogwt t24bdat (48 W) (wand
wherein preferably t han about 21 % (w v) based on the vol une

5 not, nor
of the aqueous fr%éi"ﬂ?‘ﬁreme erally dwimeore tham about 30%e G ibagedban thehe
aqueous fgaction c | i ' ' tr.eated kn step (c) with
(NH4) ZSO45r of a secgﬁgﬁﬁ%ggg@é’nﬂd&) F%%?gﬁghﬁgtepﬂﬁ%%@m 25 % (wv) to about
40 % (W v), and wherein preferably not nore than about 31 % (w v) based on

the s volune of the. aqliReusrotescbf dDlaimeds aviidiet prefbfably, lfhe HIRaRy ocess
of Gaim 15, wherejn preferably, the silicate conprises synthetic or
nat ur al cl ays CORRBISEH SYRMIEHS qiritusal elaym kaoling dals, andAealeiinn silicatepthsound

i ur ¢ f i Sebdihetss oxide. . Silica anl.
ST cat oe, | a Siishh oo BRPORRBSes it &, AxfGmbiofh alies, wilica iSule
conpri ses cal gjjiem %ﬁg,r Rifvate, idtoRAEEMY @ﬁﬂﬁf’zﬁﬂi Fullbhe eﬁiéthfe e caPIGleS €S

calciumsulfate; t phosphat e conprises cal ci um phosphat t he carbon

conpri se¥ act Fempages anlsoumaabamtdend fhabiem catbenatd; Ithe salfarnchrapritdset i ¢
Fiber comr g, 66l | 585 PRGHihlE SShamES SRS RoSpBREOTs Ludgm oo
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.

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

duck or a goose.

18.  The process of Claim 15 is useful for maﬁufacturing

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 ‘ab'out‘SM to

about 6M guandine-HCl or about } M to about 3 M sodium thiocyanate.

20. The process of Claim 15, further comprisiﬁg a puri-ﬁcatidn--
step by an immuno-affinity chfomatography 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. '



the netal oxide conprises alum num oxide and titaniumoxide. 15 17. The
process of Caim15, wherein the anseriformbird is a 1dusdkeRbe2(@aose. 18.
The process of Claim 15 is useful for manufacturing antibodies. 19. The
process of Caim15, wherein the buffer for flowing the 20 water insoluble
non- charged absorbent in step (b) conpriseg a chaotropic salt, and wherein

preferably, the chaotropjc salt conprjses out 3Mto about 6M |

guandi ne- HCl or abggt 1 t@%%torg%%d?g)mwwwé%t%@eﬂw fraetign ocess
of A aim 15, flahtdhshn sl RUEL ' fﬁ'}\? I;Q%( i ngmaf.finity
chromat ography at a Eﬁﬁgg'foiﬂ%hﬁg?\g‘?‘ﬁgm %igﬁ?@ggﬁ%bou & gﬁg%)cl)%%hé%
wher ei n pr ef ehablfloweadthrqighvihbleueates insahgilegof-chmerdabsofbeng about 6, and
wherein nore preferably, the pH value is ranging fromabout 5.6 to about

5.8 under an ionic gtréalgéh of |lower than about 50 MA. | | Decenber 2006
28 21. The processZéf Presessyfdr Slam hbo,aiiesis thacaqueaus daeetiomi ng

the yolk anti ' | | . f hr | ytJ whi.ch_has
flowed t hsfouglkalet aglﬁ\l}\g'?%%,l&%so %btﬂdzesﬁ‘&n’{t%kﬁ)g‘é%ﬂg‘%@?beg‘ﬁ‘iea%E‘E?l tﬁ‘ﬁév a;13‘Frocess
of daim 15, wiseheilanbhehagurbalsotieagli on s containing the yol k anti bodi es
in step' (b) is an eluate eluted fromthe water insoluble non-charged

absorbent. 23. The_process of Caim 15, wherein the |gY antibodies conprise
anti bodi es wi th Fc23-egi DHsPIsEsHok ¢ o s wheseinghe g Yrangibodies coampring | gY

anti body sel egtiwel.y | sol@ted.from +yol k of 10 .anseriform bird,
which is prepgltrlfé%?da{%/sco i%ﬁglﬁso@%ﬁgﬁg}eﬁﬁ%erﬁ?@é‘arf?gwm('a) absor bi ng yol k
antibodies in a water-m scible fraction

S 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, su-lfate, phosphate, carbon,

i5 | 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. | (c) salting -out the raque'ous fraction containing - yolk-
- antibodies in step-(b) with (NH,4),S0; 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 aciueous :

fraction; and

25 N (d) salting out -the aqueous fraction containing' yolk -
antibodies treated in step (c) with (NH4),804 of a second
concentration ranging from about 25 % (w/v) to about 40 % (w/v),



obtained fromthe egg yolk of an anseriformbird with a water insoluble
non- charged absorbent selected fromthe group consisting D&embet 2@t €,
silicon conpounds, carbonate, sulfate, phosphate, carbon, 15 cellul ose and
synthetic fiber, ceramcs, and netal oxide, and wherein the water.

I nsol ubl e non-charged absorbent is at an ggount effective for separating
fl owi ng the water

the yol k antibodies_fromt.he ter-mscible fractian; (p)

i nsol ubl e non- char%%wiﬁg%?@é rs&?lﬁ’ﬁ“’t@%ﬁﬁfg’rﬁ%%ﬂéﬂt%i&’/thaiﬁﬂe%&e
fraction contai ni ngolhf ¥ohk ' LE8a @ lt{ ng out the aqueous
fraction containing yol k anti gg?gés)ﬁjaﬁﬁ%%g%&?g e\né?tgbj(Nl—M)ZSOfl of a first
concentration ranging fromabout 15 % (wv) to about 24 % (wv), and
wher ei n pref er abl y25.notTheordg ¥t katibatipuof Xllabm (24,v wHeesiad iwnthehetepola)me of

t he. aqueous _fraction; and 25 (d) ,salting out the aqueous fraction
cont ai ni ng yoPTPfgf&Hw @6‘3?@3@ sespyBtisc o najrehclaxtdkeesontads, aadsecond

concentration b RQ; 9 .aho 40 % (W v 11
Decenber %ZOOGCil%ﬁgggm\%ﬁg ;Héi@lrglﬁi[?rogfz ‘g?na{%ﬁ%%/n%?rhﬁgséeg ﬁha%encpaltglgét a@%’%%\ﬁll V)
based on. the siliohusiticofdidtide asilieayself sifichieondiatRRdRSut RastheRndPDulledd- The

| gY anti body of Cltgi m 24, wherein in the step (a) é)ref_erabl , the silicate
conpri ses syntH8bitee sarbpRRiGrGompIisepsalgium danhonage and hamumscarhdmatesthe.
silicate; the,skkicC 0 . hees funmed silica, anotphous silica,
211 ca df oxi ] ?@gﬁf&%@, %??‘ﬁ@g?@fa%%i éﬁ%nﬁthgteeé:PP}Rn Ad CEGIURr s
earth; the casiaphite; eRRaSES c@ﬁipﬁis@ma@ﬁemaaéa%&pdanﬁa&éx%%Cﬁﬁé}?Qﬂéei the
sul fate conpri ses cal ci um sul fate; the phosphate conprises calcrum -
phosphatle; t eelizdessoand osymthesiss filwri vampdse aelulvsanpowdehothe ickemics he 10
cel lul ose and_synt heti c f.i ber congri se cel lul qse powder; the ceranics

o 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 compfises-ab’out
3M to about 6M guandine-HCl 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 lo.wer-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-chargéd absorbent.



conprises porosity ceram cs; the nmetal oxide conprises alum num oxide: and
titani um oxide. 26. The IgY antibody of C aim 24, whersd Dedchtheand®y i form
bird is a duck or a goose. 15 27. The IgY anti body of C aim 24, wherein
the buffer for flowng the water insqoluble non-charged absorbent in step
(b) conprises a chaotropic salt, andOwher ei n preferably, the chaotropic
salt conprises about 3Mto about 6M guandi ne-HCl1 or about 1 Mto about 3 M
sodi um thiocyanate. 20 28. The IgY antibody of C aim 24, further
conprising a purification step by an immuno-affinity chronmatography at a

pH value ran@g fTleigBauitibbdyoof0baitm D4, aviserehefltd Aquéaisefrabliyn the pH
value is ranging fromabout 5 to about 6, and wherein nore preferably, the

pH val ue conainamgithg yolbnamntibodieS. i sepafiouis anSeluadeelwerdi frone ther engt h of
| ower than 25 about 50 mM 29. The IgY anti body of C aim 24, wherein the
aqueous W€t insplublsmen-ehargadabsmwbkntint i bodies in step (b) is a

fl owthrough solution which has flowed through the water. insoluble
non-charged absorbent. 11 Decenber 2006 -30 30. The IgY antibody of Caim

24, wherein t aqueous fractio nt.aining the yol k anibodies in step
(b) is an el ugﬁe ehﬁl%ﬁgymwo Fm &ﬁs@ﬂmﬁﬂéeﬁéﬁ-%ﬁﬁ?ﬁﬁb’dwéﬁb%r bent .
31. The gY anti body of .Gl aim.24 rises an antibody with a Fe region
and an a t|Fr?%(’ﬂ/nPpg@no?ntgéodggﬁegr?%@zpmg@ﬁhar maceuti cal conposition
conprising an IgY antibody according to Caim?24 together with a
pharmaceutically acceptable <carrier, and wherein preferably, the

- pharmaceuti cakycomOHHLIARbEHED 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 32, 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 antibody

according to Claim 24,

35.  The kit of Claim 34, wherein the IgY antibody compfises an

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



treating a subject. 33. The pharnmaceutical conposition of C aim32, wherein
the |GY antibody conprises an antibody with a Fc regi dn aember 2006i body
free of a Fc region. 34. A kit for imunoassay, conprising an |IgY antibody
according to Claim?24. 35. The kit of Claim 34, wherein the IgY antibody
conprises an antibody with a Fc reg?éﬁ and an anti body free of a Fc

regi on. ABSTRACT The present invention mainly relates to a process for
isolation and purificatin of yolk antibodies fromegg yolk of an
anseriformbird by an adsorptioggggg] gr aphi ¢ procedure using a water

i nsol ubl e non- charged absorbent C lish a desired separation of yolk
anti bodies, and by a salting-out procedure that differentially
precipitates éﬂf | GY antibodies. The present invention also relates to the
yol k anti bodi d'¢ presant savaikre BlaiBhyrelatasdosa preeesst fossrlajiginkancht i bodi es.

(FIG 2) purificatin of yolk antibodies from egg yolk of an anseriform bird by an

adsorption chromatographic procedure using a water insoluble non-
charged absorbent to accomplish a desired separation of yolk antibodies,
and by a salting-out procedure that differentially precipitates the IGY
antibodies. The present invention also relates to the yolk antibodies

produced thereby and various uses of suck yolk antibodies.

(FIG. 2)




