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 I@]@lt@SetP a" prenessoprotapid risolatianmang whi ch
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bi ndi ng;
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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.



11 Decenber 2006 2 In the art of immnodi agnostics, an intact 1gG nol ecul e

is not suitable for use in detection systens and immq@lmglgg%rmgays :
i nvolving manmalian sera since the Fc region on an 1gG nolecule is capable
of binding to Fc receptors, activating phe conpl enent system and reacting

S with rheurratoid]!gga%gr I n.manmal i an sera. Renopval of the Fc_ portion of
an 1gG nol ecule fr £ty of Jpraunediggnestisss aBrintact 1 16 i mokecaler énaet (E.

Lanoyi, Metho ' . - 663 986) . Sone,of the suggested
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be the nost amt Ig@nmoldeald fisuently Neads 8 R0%dabEbA Nn (the Mrerfsretd (8. et al .,
J. Immunol Methods. 162:155-164,.1993), cleavage of the sane which results

in the for matk-a@RoMs Meshadsai Breyinodegye i 1651668 2R8M). si gnificantly a nunmber
of potential allergenic sites on the i munoglobulin nolecule and is thus

beneficial to hu r api mal mnistered wth the jnmunogl obulin. 20
Recently, the di %pgﬁpoé%a%%@éﬁ%ldﬁ%ayﬁﬂ At IhiEEmHER egﬂﬁ’mﬂm? ® be nore
useful in thgirsaﬁn‘ggmﬁemg NeiEl iintokRated Bd¥erdltakiny Gy sﬁak@benorgs (segCRy! 01 d
Interface Sci 147;378, 1991); and J. L. Otega-Vinuesa et al., J. | nmunol
Met hods1®0: 28Xampls)U 8n d, 346823 anddB1Se 5,@01,823)¢ lang nnotecdifont dfnedmatalnoassay's
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_ - 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.




production of the F(ab')2 fragments, which is conventionally made'by

pepsin digestion of 1gG and subsequent purification viggh.eptogogrhy. 11
Decenber 2006 3 Ducks and their phyl ogenﬁt ically close relatives and sone
reptiles, such as turtles, have three ki ds of serum i munogl obulins: a
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et al., Imunochem stry_ 10:323, 1973; and T et at, Avian
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and functional analog of the F(ab')2+ prow I cent

advant ages .i IE.iMagord:agd| da[mmszﬁsL 1I49 %ZUIZHB%EQWPFOCGSS for 25
manuf acturi ng the anti body could be found, and the appropriate physi cal

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



requi,renents for its activi ty could be identified. Avian yolk antibodies

have been reported to exhibit useful properties for bqgyhdcessarwisand
clinical applications as nmanmal i an anti bodi es do (see, for exanple, US
5,340,923; U.S. 5,585,098, U S 5,6601,82; and U S 30 5,976,519). Egg
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regard. For instance, water soluble precipitants, including agar, pectin 10
(Japanese Kokai Nbloveyegshigh puritets hefllipidiéefubstangess sudl988) fatieatidgn

|fate (J. ' foat, J. | . Met hods 46; 63, 19381), t I
Sﬂmsa( ﬁ. ( Hat gﬁ"%&i@% .le%&'aga %?%E@%gkwe @Qg@;’néﬁd@g@ W@bﬂ@uﬁ% 32 e
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4,550,019 issued to A Poi'son) were use 0 preciplitate non-aqueous 15
bi o- nol ecul essgandi nFyr lingiante, anatey abkuibde arutipitantso idledigpy agat vestina wat er

| ubl e ph t ai pi ng. | k_anti bodi f th fi | ati on.
A Rasailer Gebne: Bokd N L Tbeg onpBriadin Sbrep bobe), derprnsed  of
hydr ophobi ¢ | t} h d_si |, USi { hy,
for fhrther POERERF COTGRMRERE BE e MG 350 9835 AEEY T om a
PEG puri fi edgimadH.oHattd\.et s S). Fosl Schsiecks 435 198auaed pouaithpidge 110: 225,

1988). Akita et at described an inproved net hod for ‘i solatin gy, in
whi ch yol k B FOldEG) (orRoleen eteh, derpurarh 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



chick eggs by diluting the egg yolks with a | arge volunme of water and

subj ecting the resultant supernatant to size exclusive ﬁ%%mﬁ]gg @RhY 25
and/ or ion exchange chromatography (EE M Akita et at, J. m’runo? Met hods.

160: 207, 1993; and EE. M Akita and S. Nakmi, J. Food Sci. 57:629, 1993).
However, all these studies and patents focus on the isolation of the
entire popul afichandflgfonntibodiehsaeetivelyphiMbreavet, siiste I ABesanthodiesesent
or ~ 30 absent Fc region) fromavian eqgs, rather than on the purification
of 1gY( A 11 BEcPrsERt 90b6n Hinds)belerping toathei Qudtirednseeiferrvesy éhgludiviy eover
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rapid, cost-eﬁ{fegt i ve and hi_g_g-t hr oughput process that provides e
isol ation of 1ki62d$0s 4496} withaeempleatys fandnexpeasivet prooedurpsdbutadtilhneer i f or m

bi rd egg,whil ' | ni,ng, the activity .af the LgY antiQpdy. The
subst an? Pall y@mﬁﬁ?}ﬂ}bﬁ?’ %&O%‘fvaiﬁlﬁﬂ’t)éfj%@?ter%{}g@&% )&gga new type of
F(ab')Z anti body for "various inmunodi agnostic and i nmunot herapeutic uses.
SUMVARY OF THE | NYigT A t Ve T a h en conducted_t
fulfill the industri a‘%@%’eg}ﬁ}?er%iﬁtss%j @r%%éoF%qa%%%Bgugi SRR abd g
above. It is higleximecighgiy process that 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.



20 found that a successful isolation of yolk antibodies fromegg yol ks of

an. anseriformbird can be readily acconplished throughﬂ%e&gﬁ%%déon
chromat ogr aphi ¢ procedure using a water ignsol ubl e non-charged absorbent,

and/ or through a sinple salting-out procedure that differentiates different
i sof orms of the ydidcoadinighyndaefirstAsgpmicdi ofy the grosemr aseasiodi pedwged Aer ein,
25 the highly purifjed yolk antibodies, in particular the highly purified

| gY(AFc), ca rcgciﬁséa’tqr | selesiveletsolptimg Higdh aptiiodies feomeegmarall ofiraver, and
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Accordingly, “a tirst aspec dMhyention provides a process
for selectivel 35 isolating IgY antibodies fromegg yol k of an anseriform
bird, which i&)chathserhing iantib¢dies aaovatenmiyable fatiitodbasnédfram

wat er-m scible fr i on. obt.ai ned from. .the e ol k of an .anserjformbird
with a water i nsoﬁﬁ%l%g%gﬁﬁﬁcﬁgﬁﬁewsﬁﬂgm&?gﬁt%& SHRLEF dﬁﬁqlﬁbiegﬂﬁﬂrp
consisting of silig@atesd abbbibefd sERERRY r t t e, phat e,
carbon, cellul ose an% s;}nt het |ﬂc S?I ber, ?‘S’Z‘F at%éc@fmgngo%sg#g{gaggi Sdfei,é{g’nd

wherei n the wat er silittsotaimpeunds)-citbogee, alifnebphtsplatdatcaaboinesliflose

effective for separnati I &&%gl k antibodies fromthe water-mscible
fraction; and (b) 9&0(}1&%“9 cEAmics dnd metahoxidenandwheriothemateai t h a

buffer to obtainj e ' i ni e i pbodigs. A
second aspect pr obﬁé‘?ﬂghgkj%r‘%%gé%d gﬁ)sgﬁgh?ifrgsgga%ge@&ké&ug?%gﬁvecg%ri si ng
a purification stegpaiyting thewolkenabbiivsfiors ihe ¥Rat&ORMlcdtadtionphdal ue
rangi ng from about 4 to about 7, and wherein preferably, the pH value is
rangi ng fromabouf, 5.to about 6, and wherein nore preferably, the pH value
i s ranging f aHBWINg the tvpatghdgoleble nomdeharga absorkenttwahg budfer thower

than about 50 ™M oifiain i SRS HachoB ol BinfhethRS ST ahodiss SCt I Vel Yy

~ isolating IgY

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,



anti bodies fromegg yolk of an anseriformbird, which is characterized in
performng first salting out by salting out an aqueous {firagtk.}, 88 t ai ni ng
yol k anti bodies with (NH4)2SO4 of a first concentration ranging from about
15 % (W v) to about 24 % (wv), and wfarein preferably not nore than about
21 % (w v) based on the volunme of the aqueous fraction, and then

perf ornmi ng secont fewith iaspeas provigdes dhe progessiof the ol espect fis asefub for

cont ai ni ng yol k. antj bodies treated in the first salting out with (NH4) 2SO
of a secon E“é?ffﬁn&tqfﬁﬁ’qdé‘??gi ng from about 25 % (wv) to about 40 %
(wv), and wherein preferably not nore than about 31 % (w v) based on the
vol une of the a 1 i d..i e dl | 1] o]
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is useful fcomprisimg banirifi¢ati@nagtbp BYiE EmmAnbLffinigsaRen a6 MpHoTttahe
process of the third aspect, further conprising a purification step by an
i mmuno- af f PA V¢luehassmogpapalyoutt4 to abeut/al arel whergingréfevablabthe pd t o about

7, d wh ' f bly, th I [ [ f t 5.t bout
5. and wheray RurREEdrb gt aboi 6 ando haeramgTa greesihl odét 5.6 to
bout 5.8 i i: f {. ixth
:sggct proé?ﬂgélugqgkgﬁ%glg%%@%@égf? 6%%%?%%?%‘%8%@@%%%@8% s from

egg Yol k ofower asaibouesmM. d, which is characterized in: (a) absorbing
yol k antibodies in a water-m scible fraction obtained fromthe egg yol k of

an anseriformbird with a water insoluble non | | Decenber 2006 7 charged
absorbent sel ecfediXthoaspasé ppovidescanpreesndoof sedédtivedy eisolaing tgvi

conpounds, carbonatee, sulfate, phosphate, carbon, cellul ose kB and synthetic
fiber, cer ﬁﬁgﬁg | %ﬂ&ly(’g& ofen a&'ﬁﬂ“%m'é? E;rﬁ, F"Ili'échz\b?t @aracterized mn:

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

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



I nsolubl e non-charged absorbent is at an anount effective for separating
the yol k antibodies fromthe water-mscible fraction; (R)pdlowthokhe water
i nsol ubl e non-charged absorbent with a buffer to obtain an agueous
fraction containing the yolk antibodies; (c) salting out the agueous
fraction contai ni r\%a;gﬂdkahmrbbnﬂisek:cted dtmp thb)growpt borfdib#n P sMsiitate, fir st

concentration rangihg fromaboyt 15 % (wv) to aboyt 24 % (wv), and
wher ei n pref er abl IIH%’[“ WBOPWi?\ carhepat Qi“]%ﬁt(’sv\PWSPgié‘é‘“ecF%ho%h%ﬁlWP%e of

t he aqueous fractizgn; ; aldd t u | i ni ng
yol k anti bodi es treaiS )ergdﬁigtnlé(ﬁsbtez’pb%ﬂg?g \?mgté?d(rﬁlﬁﬂ?%’ %l?é %&@%8%@
concentration randgisodutile onon-athange® Satfofbnt) ist at ado WménLodffdcyive &od
wherein preferablg not . re t;lan about 31 % (w v) based on the vol une of
the aqueous frac ?Rﬁliatil}%gieéépl fudtbadigsdyomahe sxasen-misgibleckagii®ui des t he
process of the sixth aspect useful for manufacturing antibodies. An eighth
aspect provi t ixth a GO | £54 a
purificati onqgfephgﬁ%ﬁ?ém%ua%{g E‘?#l?ﬁn) é‘h‘?*g‘ﬁ%%doafr’%%ﬁ%gsg%“g‘ gg{l#f\?}ée{{}ge

rangi ng f rom aboutbtdirt an adpeedusiractich ehetaiiing tesfdlk abtibodidde pH value is
rangi ng fromabout 5 to about 6, and wherein nore preferably, the pH value
is ranging fram about 5.6 to about 5.8 under an ionic strength of | ower

r - - - - - -
than about 5&mMS2ling ontthsagicous fagtign soateinigy vl apbhgdiesiie stapuby
i sol ated from egg,: fa@n-: Il faormbird, which i r egar ed, agcor di ng
to a process chgprvgpéter! %Sqé'? r?iﬂﬁ?sgg%%ﬁ'fa%?&ofémg% maﬁgod&bpﬁfyol Kk
antibodies. in a Wayey toaboubRa 94 §a1v) andblvAkRAT réfe?ﬁﬁlghﬁoteﬂﬂ)rwhéﬁl of an
anseriformbird with a water insoluble non-charggd absdrbent sel ected from
the group consi stibagt BF Y%e(wiQdased sinl the solumepbtiriagueous 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 _bird, which is prepared according to a process

characterized in:




carbonate, sulfate,. phosphate, carbon, cellul ose and synthetic fiber,
ceram cs, and netal oxide, and wherein the water insouqq5§§9%@f ged
absorbent is at an anount effective for separating the yo ant 1 bodi es
fromthe water- mscible fraction; (b)7f1owi ng the water insol uble

non- charged absorbent with a uffer to obtain an aguequs fraction

contai ning the 8l k MPW yel %lg)b%lﬁst%wéﬁﬂf'mﬁél g diastien Pbtingdon
concent ap i 88k YAk §F ab hsSiBiniity Will'a  BhE et snigtified; g

wher ei n pr ef,@6@2hy sé8btedTtémttha r@lgp%ns%étir?g]ofmwe?%ﬁ%n%lﬁ g une of

t he aqueous fraction; and (d) salti'ng out the aqueous fracti cont ai ni ng
yol k ant i badrtamatd, seHated phospitagg cadjonyictulpb4nd S@thefic fibegenthnics,
concentration ranging from abqut 25 % (wv) to about 40 % (wv), and
wher ein pr rﬂ&%ﬁago . i} wherpan theywater insolublepopychaagediabsorbent ival ume of

the aqueous _fractiondreated in st . tenth .aspect provides the IgY
anti body of't ﬁlémhlflﬁtelﬁeétglﬁgcflqr ?Wﬁﬁ’rg Q@%rﬁ?ﬂ( s?rﬁ’é’ogleﬁuf‘ioﬂ (,Ig?i‘gﬂteg't ep by an
i muno- af f igistiblCRhem@E;09r aphy at a pH value ranging from about 4 to about
7, and wherein preferably, the pH value is ranging fromabout 5 to about
6, and wherein nore preferably, the pH value is ranging fromabout 5.6 to
about 5.8 under (B i dhiwingt thengedterofinsdluver nohahamedutb&@bedd wAth el event h
aspect proyi %tes the [gY anti bogy of the ninth aspect _conprising an

ant i body wibbhies terablaghap aqeenpsdrackieniceatyningdhe yplkrantibogiesn. 11 Decenber
2006 7b A twel fth aspect provides a pharmaceutical conposition conprising

I gY ti bod i i t t et h i th. .
ohar acout | oal 1§05 cantti ot 82 adilo0bd ARARE cohRAfingr kol Anfisdges in
phar maceut isgpl (H)ORRRSINFLYSOF oF @ fikdt &¥nkBr#icH Bifgilg 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.



A thirteenth aspect provides a kit for immnoassay, conprising an 1gY
antibody according to the ninth aspect. According to thg BE&%&%&G‘&@C' osed,
an abundant anmount of a selected isoformof yolk antibodies, 1 n particular
| gY(AFc) anti body, available for varigus industrial applications can be
obtained in an economc, efficient and time-saving manner. D sclosed
herein are the clith agpRet rrIeEiics i phanaseutipal GQPOBRRR KEEPTS:Sr oduced.

I n addition,torlhe ef fecti,veness gnd ease of reparation,,the IgY(A
Fc) anti _bo?iif/1 h%é%&@ﬁﬁ@%!@eg@fg?rdgg ngj i Hect TVE! tBSRfi‘Fg (g%ertr%freﬁé’np $Yyst em and
rheunat oi d ﬂﬁ%@é&ticﬁll?’ﬁ”ﬁ&!eb%_l@erc%m&?d A | ROherBROT préfeRbily,Cagld Vity to

mammal i an 'gG and is us particularly suitable for se 1 n 1'nmmunol ogi cal
assays i nvgimrmgcemivabtomposition isddrhreating nedubjdont er f erence. It woul d be
appreci ated by those skilled in the art that the IgY -8- 11 Decenber 2006

anti body can be present in the formof a sjngle reagent for c¢l.inical,
research and ot‘&éﬁ’%ﬁﬂ} ABRGCH PEOVIZES jan Kituks dITAUBOASSRAESUNRIISIRE talas  an

active co ONENHG: i farth i reagent for inmunoassay of an

eti ol ogi caﬁgagen{bodg%&)@ﬁ&(’e@?,mri%*r?ﬁﬁ?@i‘ ng an 1 gY anti body obtai ned by
the process according to this invention. BRI EF DESCRI PTI ON OF THE DRAW NGS
The above and otAwbrdiizastthe pRstebealselRsdOin hbghd¥he aB8Munt Bifﬁ%l&ﬁed wli)l

becone apparent with reference to the follow ng description of the
preferred esafothnefhyslk atdbodies, cdanparticulaolghi(tkc) hatihodpmparnlabie fordr awi ngs,
in which: FIG l.Iiggll ust.r at f,,s a SDS- PACGE, anal ysi s conparjng_the antibody
capturing ABFPPS$ indushialapplicatiens, ¢enpe QbTaélif'éf in an geonoanic; affigenyands i ed

anti body extract.: :ﬂ[}ﬁ , the solution flow ng through 2% funed silica;
| ane 3, thgélirl%gés;\éfl% |one?'I owi ng through 3 % silica dioxide; |ane 4, the

sol ution flow ng _ _
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 .



through 3 % Celite diatomte; lane 5, the solution flow ng through 3 %
Celite diatomte hyflo-Cel; and lane 6, the solution fllqvb&gwtb augh 5 %
Celite diatomte hyflo-Cel;. FIG 2 illustrates the el ectrophoresis results
of the purified yol k 20 anti bodi es using funed silica as the absorbent run
on an 8 . Ianude | ane 1, the partially purified

anti body ext rggﬁbg&éﬁ p St @?&hatfp@n of|aosingle reagemt for Elidichl)regkasdt i ca;

| ane 3, the elagHat gthkf _ I| ellet; Iane 4, the antibody

i pi \%‘BP Eb%im{% vv/'{'/ dnfenessial kit asean; agtive

product precipitated
preci pitationcempppemtnd | ane 5, the 25 anti body product precipitated with

31 % (w v) ammoni um sulfate in the second precipitation step; FIG 3

illustrates the el iospg%ﬁéls results of the purified yolk antibodies
using Celite diat o S Chl§oragenet fornmammasgy6oPar dti 3&006
y extract;

SDS- pol I 1 t I fied antibo
|anep°zy§“é£h‘§’€’“§".”fs%‘§hq°?éﬁ?ﬁ\gt ¥ ihpgoblaigsd by 'tfm?o%g'ss)mamg t0

preci pitated thisginvedtioo (W v) ammoni um sulfate in the first precipitation
- step; lane 4, the antibody product precipitated with 31 % (w v) ammoni um

sulfate in the 5 second _precipitation step; and lane 5, the antibody
product preci pitated F TONJOWTHER DRAWINGKe second
precipitation step; and FIG 4 iIIustrates the electrophoresis results of

the purified onk S rreds lica as the absorbent run on an
8 % SDS- pol yacry ng‘gg{“a %5% GPQr eﬁféifﬁhp e méesenltanyeat;on he

partially 10Wp11|rb6‘00mt arﬁﬁdWltﬁXi‘éfﬁfén !
through 2% f@}r&; %{ﬁl I |g%p lane 3, the e utg’?glef@&#%%ﬂé 4 H?Q{ll (i))émghegd let;
“lane 41 the 2 meots rtakcmpnt ataguidtidh %R0 (He ‘Qcc@fﬂé%ﬂkrﬁi@
sul fate; d(# % %}é% .anti body product purified by affini
chr omat ogr aphy A SCRI PTI ON OF THE | NVENTI ON 15 The on k
anti bodi es are abundant in the bird serumand the eggs |aid
FIG. 1 illustrates a SDS-PAGE analys1s comparing the antibody
capturing ablhtles 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; and 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 absorbent run- on an 8. %
SDS-polyacrylamide gel: lane 1, the partially purified antibody extract; 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 W1th 31 % (w/v) amiimonium sulfate in the

second precipitation step;

FIG. 3 illustrates the electrophore31s results of the purified yolk
antibodies using Cehte diatomite as the absorbent run on an 8 %



by the bird. However, as described above, collection of the anti body from

the egg is usually preferred on account of the cost. Thegly.ng a0
transfers both of the IgY and IgY(AFc)“gsoforms from sgrlu[?}]éét og?he ggg

~yolk. In principle, each duck egg contains about 1 to about 4 ng IgY/m .
and about 3 20 to about 12 ng IgY(A Fc)/m in the yolk and, therefore, the

total quanti tSDS-gblyaceylamiddgel: &mechrhehaeiilly Hudified ﬁi&i&%ﬁi&iﬁ; géié;/g?bﬁg

to be 15 to 80 of. 1gY and 45 to 240 ng of "1 gY(A Fc). _

of egg yol k %Fggfﬁ@@mfgg?@tf@@éé@@&ﬁh@am&QMI@ﬂpctpmciin'tatﬁ:dwitht21can be
safely obt ais -hir er an L.ven tine.period., In addition,
extraction 25/%]?”/)%& E a%ﬁf@%dg‘gga%é/éﬁ ﬁ@yﬁﬁ BFW“E‘}HP% steqs gfang bl ey t hout
costly inveattiody pRidiicerabbivitagedt JA | i are .
obtained frome g{-qu .an Ig‘nsﬁé"? iaf or?nhgicgg ém&?%ﬁ\@mﬁ%@ aSh!s%%m ?fél'
antigens In & duaepltaiion stepe apd baerf, theumtibodynprdducpprecipiesedwithocess

for efficienkloy L26latdng antjbodies fromegg.yalk, in ich the so-called
© 11 Decenber %O)é( @g S%ghusursﬂ‘[gﬁ:ﬁfn F SPRANGgspRjfatign St‘?ﬂﬁa\fll\grential
- salting-out,” which may be used alone or in conbination with the other,

acting as criti ca#lIGt épflusitatclethel slgb@bd : ' . £arLm
"adsorption chromatography" ai S dief ect%% Igﬁges@srgg‘?@%e&%?ﬁsgggﬁggi%ﬁkmt hod
i nvol vi ng t haitihodiess usirg afimedr yilishass tthe absorbentetun tarkeanpgand

concentrate ¢He. | I sqlute rom a . nobi| e phase. , According tQ one |
aspect of th%ﬁ.gr@gz%ﬁgwgﬁﬁegﬁ\,i alqrr&%%r Wﬁtggnt%m eririgne dh regpartial¥ or bent
acts asothe fladeartiodt ik - 14 4.0r : t arate the
yol k anti bodl?gé by adso?bi ﬁgeﬁ’ klléer{éy%’lrtgeg%ltiﬁlgggﬁj;smgﬁ&f(ﬁlghm%@iﬁgfs i nsol ubl e
non- char ged Siirasdanm3, thecekmptenfroth tiet furtiedpiliog piiledy lafiessti thk antibb@y di ¢

[ rities N res i, olk., In-a preferred enbodi nent of the
ngggelnt | i nv@ﬁ%ﬁ#ﬁ@%ﬁﬁv‘%@ E??@{WV) %m@ﬁeu snifave; and ]égé wihee, and
then washed antib§dflpdduct BilritRH Yy dffinity 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



renove as much al bumen as -possible. The vitelline nenbrane 15 _

encapsul ating the yolk is punctured, and the separated S
then diluted with an effective anount ?6 an aqueous bu%ll?lg%ceg#b%\g\%?@p to
er

forma suspension of the egg yolk. Pre ably, the collected egg yolk is
diluted wthn hutie r distilled er.ranging from
about 2 partsQc%}(()ﬁg[Ek%llcj'td ﬁrAch %t];g%a y%olcﬁﬁferﬁﬁféaiﬁw&%‘ﬂ)wylﬂ B%Yag%ut 5

parts to 20 abssd aldfle parihscdaybivalionmByittPie dthBArdetinl 4sN@itead sipklkin th@l ue of

pHis reported to be a critical factor during the stage of parti al
purification {SEIathﬂ.- Akita and S. Nakai, J. Food Sci. 57:629, 1993). For
the best recovery of yolk antibodies, pHis preferably set within a range
of about 5 to abou B I he,tenmperature.in this.step,is.within a
range of about OC‘J%SOZI%‘{i g%%ﬁé’ﬁﬁéﬁh@@ﬂé%%@@?%%@ﬂ ye&g‘al\lqut?(ér% gently
agi tatedst o farype of @pRsRIRUSIdThad Bhvolvediiechase ofl d QuRdnhe phaRdid or a
period of time sufficient to formthe aqueous and non-aquedus phases. The
wat er i nsol uistestivalyetake up, andesnedninateribe dagresoodutos drom henobibsplaseh as

| i poproteins, ,phosphol.i pids, sterols.and the l.ike,.are then renoved from
tho 50 aqueotABHIRRES (o DRRE: ahef, SEchir Progs ibvetiiat s c¥aler | RGO RDecenber
2006 11 antigpdyhA86d absirBentRE b AleAAlivERdnsHER the
Vi scous precipi tang by decarrllti ng, sucti Ioni ng{}E lorngﬂgﬁﬁé%ﬁ%}hgﬁs known -

in the art. tpiIeparaterthe yollhantibgdids by adsorbingfthe lyellnatéhodiéssini the evateract i on
thus obtained_is:still so high.as.to be adverse to the subsequent,

mani pul i, on.lﬂS@“@Sm’GFﬁ@gFg abRurbsplampaRiEh i raping R EEHNFS b Ihase
cont ai ni ng a [#adieimn < ! rbent is incubated with the
wat er - m sci bl 1f rlrélgkj?%fr%k?iﬁhglaggﬁ %gﬁ{e%&%%t to absorb the yolk

anti bodies and to adsorb the majority of the water-mscible lipidic
subst ances remai nlng preferted emiadiment stihblpeedena diviention;the yauk isfitsely
absorbents include byt are not limted 10 to silicate, silicon conpound,
carbonat e, saﬁ?ag@tg,d g‘ﬁgg at%es ®htgoqnd then 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




cel l ul ose and synthetic fiber, ceramcs, and netal oxide, and wherein the

silicate includes synthetic or natural clays, kaolin, t?ﬂﬁemﬂﬂ;rﬁ&ﬂ I um
silicate; the silicon conpound includes funed silica, anorphous silica,
silica dioxide, silica gel, silicates, diatonaceous earth, and Fuller's
earth; 15 carbon@% i ncl udes cal ci um carbonate and bari um car bonat e;

sul fate i ncl FHEDOSKICONIRRIBE SupeEratgmoBIstatheni bec sepacated afreinuthepiisepisat e
carbon inclu aetl on,.and. carbon fiber el,l yl ose.and synthetic
fiber incl ud??ﬁ%ﬁ%@ﬁ%@égﬁhcﬁg’gﬁ'=8§ Sthe |1‘385%et58?%§??§7’“d‘éﬂ£ﬁ%s; and
metal oxide includes al um num oxide and titani umoxide. Particularly -

preferred 20 absor bergenceate thefgrdscontent ofi the Cwatdrtisedl@Badlical GRCeous

earth. The V\DI‘bki.a? r.atg&lg of the absorbent to the water-mscible fraction

can vary over OPRIREqE sl se higheasdionbe wduarsetie the spbsaquest ofanipilationsor bent
chosen. WWen Aupgt sili ' |n-this process, it is preferably added
to a concent ré% | on&n ftbetgggrésﬁﬂgqg‘rférﬁfo&ﬂ&St%%ﬂ?r%l?g&?e 69?t£}318§ WeGHt , and

nmor e pr ef er abliysodéble angedharpet Wabiorbb@uUtis GndubRe@ ol el Wit¥r-Weight. based

on the volune of , the water-m scible fraction to be treated. Wen the
‘absorbent is &factien in gjsyffieient ameuat trabsbghe yolkhantitrodiesisnd po adsorb

chr omat ogr aph ' t this inventiogn.is eferably carried out at
nmore than aboﬁl}eaﬁﬁﬁ/éggﬁ%itgﬁt ‘,"’a!t%‘al & @P@f%ﬁg‘éﬁi@cﬁ léélmﬁlﬁﬁg ola thout 3
to about 20% atesaiiseible fhackibs el e

wat er-m scible fracti onﬁjgoctl)e t?ggt%gggﬁ%?%gﬂgﬁggfle@gggﬁ%gé #ﬁglﬁaﬁ g%r ption
chr omat 0§r aphtp adlieateli sdlicon tdonspiundencarbonatan swifates phosplaited daybaapy
conventi onal %@@o such as, bat treatment of the, water-mjscible fraction

with an absor i 409 SYHtAEHS AbehafEanyes and| metal oxids, ndowberein the
ch i | . I h f
oot oo b R ASCIRL A s BRSOBDIm, il AR8ioly Yk ©

the yol k anti bodies ret on the sur
‘sati sf act or y. thEhsilicenctémpotndrenahiiies e finaedt siliea, dumioRghdbe silidgagilient are
.no_t critical gligxfcpe,e srlﬁ(?z{J | éeﬁ,’ s%lqgatgs,r eci?act%h%réeéuesn%%;t?lf uarufd O%uﬁgr(')smearth;
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.



4 to about 30C and a reaction tine of about 10 to about 60 m nutes are

usual |y feasible. Wile the adsorption procedure can bqlrﬁe%gﬁggdzo%gveral 10
times, each with fresh absorbent, if necessary, a single operationis
normal Iy sufficient. By way of this procegure, the |lipids and nost of the

non-1ipid substanc o be. sugcessful ly separated into two | nmmscible
phases while yol k jﬁ?i%ﬁ@g‘é’nc O%aé%éh}éﬁmfg&ﬂt & ARV Y QEh 6/ k’ﬁe
capabi l ity of cFRenselEeie t ' | t he
yol k anti bodi gs can%be%?ecﬁgﬁggaﬁﬁ)nrﬁlgﬁﬁgr%ﬁ a%%&%@@%gﬁypgﬁet he
stationary phasdermmiscide"fraaiont ithugh #sbilidnor flakinghthesvataeaideilei n, is
sent the_ solution passing through the stationary phase.

i ded
IAgt gﬂosm fﬁ [ﬁ%rcﬁ%fom 8 Sheapiaeraphy columarpacked r%éth theabsoxbigat,yas leng

SO . g ; X ) O
o i1 e dtois dherhoBECE the ik andbalibd talatndl BRIl B e WERlED) ' ©°

| eaves nore t hlagorbbmuls &fkFaetoryheTast ichodbe3iné ah @empklautd Hudngthe
solution. The choice of a particular nmethod to obtain yol k antibodi es can

be deter ni neHEHMaN are oY griticah i theyresulty pansha reaction demprrataiet ofoahués ar e

25 obtai ned i fr.acti by,.f| ow wat.er i nsol.ubl e

non-char ged a%stgﬁ%’g’ﬁf?’%% ﬁngaaohe#aggp,nytgﬁg %@%éﬂtt Hﬁttﬁeatm}'ftf(’gfnflguéfts ae pH of

| ower than aliallydfeasible. gieHild hnaddepplion tp%ce@ﬁﬂat haf ibe%gfzﬂea%wﬁi c agent
(0]

can be utilized In the present invention obtain the yol k anti bodi es

fromthd0 st dimenacyciphstk kshabsothenst afitieatssaryyi s ssinghet iopgrattes 1i$ pi di ¢
substances 3.0 fr t st at ijonar se, such that_ .an antj body-contai ni ng
eluate is for _a?[}‘?lsn.@glg e_byzweﬁ &Q@ISABr%éWCh c‘ehﬂl,df"tfﬂ’%i ’E”é}sﬁf’%gm%at e" is
directed to mcﬁpli?fd 9bsEaReS AhNGe tﬁ?gce%ggﬂrl# gggﬁ%'at ﬁﬁ&eﬁvd’riztt)ﬁﬂi'g?ibié’ the

eluent fromthe stationary phase. aotropl c agen
"chaot r ope" iphades while olkoardibokdeesi canl alsapalabsorbéd. i nduci ng a conf or mat i onal

change in a protein nol ecule, such as an
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.



5 antibody nol ecule, which is therefore often known as a protein

denaturant. According to the invention, nost of the boynde@pbePoslices can
be successfully eluted with any neutral buffer containing noderate
concentration (>1 M of a chaotropic agel. In m)st (instances, renoval of

t he chaotrope f [ 111w ar.e 1. % rote| n_struct re 10
The usef ul JS%H ﬁ% gé?!geu}[%rgrlr eélﬁg{ ISrﬁl{eé:&e%[aﬁ? 8.5p W&f%ﬂ eliltﬁgl %I pH

2.3; 0.1 M gI tynred s‘d‘Bbtanpdzt UAbRind3dY ke EliMng fidrh dheé StakiGha M
potassiumchlorid pot assi um i odide; 3.5 M nmagnesi u chI orlde 1 3 M

anmoni un sodi Tiﬁmlp&ba%@mma@ﬁnbdgr heetropr! i dlmenteéato a Wemlcabsqqmbie ob the
activity of t; oye however, a.15 ate-jonic
strengt h, chath}tﬁr{:)%g %o%@oﬁ%{d&aﬂe e L el mQ e NP%OEHi um
t hi ocyanat e haftibedednolecdle, WiidiER thedetsre difdd Bndim Q% a%?‘ R%Yh denatura
? ab fe pr acticing

Tri s(hydroxynet hyl ) -anmi nonmet hane (pH 7.5), 1's nore sul
the inventi onﬁccﬂiél%ctfpvéhestlawent@(m t st obf ettice dboandi Iantiberhes:a:mbd)e easily

t d by, t di al t 1
T emain. O SuBLetHATP | Ennc | S v Snd ReliBhl Eﬂﬁeﬁp@%@uﬁ% °r¥l'g #Biedi ng o
one aspect ofcohbeniPAREEE! mv&m& tRAbirdiie g%gﬁ'le?ﬁ'%ostflﬁgtﬁﬁé {/Mddfng the

eluate or the flowthrough solution, enrich I 'bodi es,
can subsequeirth¢ 9haiﬁr(31¢tgf@rtehmmmdlmstm~edhﬂsaame zdutélh%mntural Sa|tl ng-out
to separate yol k anti body i soforms. 25 The term"salting-out"” as used

herei n kes on | n the art of protein chemstry and is
directed to the aﬁ;ﬁ? i “ﬂaﬁdﬁgﬁéﬂﬁpwgh@étﬁg tQro s Miglyeisediahxt ure or

production bakrh 3t @, iag ag?%ﬁﬁe-tljf@l PR 3Nho o MR 'RiEBldife HY, G BRRYS 1O

the preC|p|tat|on or co ation’ e’ protelns
"di fferenti aB.Osa¥t pmgssmm chioriveand Ml patdssingr dolid3o psowsﬁagmmm

dlfferentlal‘l:# prem aﬁt es or, coagul ates two or nore proteins | | Decenber
2006 14 frofitirigexdet M mmeninm/sodivey/poassney, tioeranete end 6aNbatesal t or

salts. In it 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 saltmg -out” is meant a salting-out

30 process ‘that dlfferentlally precxpltates or coagulates two or more protems



the present invention, the proteins intended to be differentially

precipitated are the isoforms of yolk antibodies, i.e., Y(A Fc).
Exanpl es of the non-denaturing salts useful for preci plilt[g%lxrgﬁg&ngdotghe yol k
antibodies 5 include but are not limtedi4o NaC, Na2SO4, (NH4)2SO4, KO,

CaC12, and 2&804. Preferably, the non-denaturing salt is Na2SQ4 or
(NFI 4) 2S04, aReM § Rppireby Wymtgethwcwté&tm@%&. eatledagalt ebsidisntinat i on

L ypeof " Ehe PP enPAEENRR Bk Bl b ERPEUEREIRGR, 07
tests. Accor dirathd oforhfs pf fbR deibolid0dleNe8Y £id IehQ LFEFeMxamp¥Rndfl on, in

which (NH4)2SO4 is enployed, IgY is firstly salted out at a concentration
rangi ng fromthboumn-dénatesifgy salts t usediofivr Precipifation) of ahe wélkr smitibadiesf er abl y

is equal _to ar | r . than about, 21 % v),. of e _sal n basi s of

t he ? r eat ed \}B?Iﬁaﬁm%blf aptBot EHG@GJQ]N?@E;%@%QMZ%){( m dﬂgﬁpr‘?’é‘ i pitated
as the conce i O t I ' u 0 v o about
20 % Cuf vy MESO) OPrefbrably, 1hE rt derafil Chil LORBARON o (NSO Danki?
‘treated vol uifdlth),SOwisaheanost prefaedd. ofhe lshit shacdmrdiprafnr diffea¢rttiliyhat t he

sequence of pregipi tatlog of, tHe_ two anti body isoforns_could be al so
vari abl e dep®FeHPHAtHE YOIk agfibpdy ispferns deprads enthe e ekthsrsaltimdgannor e

~salts in thi ?I%H : i eGlLni Mol ' .sgf orm
wi th one sal t% 81&2) O\Aeé&bbf %rg%%lll%odl % gtglaﬁgt%go@%%h@lé ?é%?‘or%cé\ﬁsl{dﬁ}gakcz her
salt, im0 al spréfeasd hdmebodihendidff ﬂfee]ﬂféséht sidlehtiog,; ontwhivho §HY),80acsor di ng

to the present invention dramatically acconplishes a- main object of the ~

present i nveftapdeyed; IgY is Sxxibnalted aiisjaba conednyratiopaangingnfrom abowé 18esi red

‘1 gY conpri si I A F ntipodies fr he.whol g 25 ul ati on of
vl k ant1 boc BOVASBha? 24 e Cradiiid §Pin pLSftatEs St BuERRtg « ne
antibodi es il a@bolit g% (M), lof the sAigBhItRE badib Of thE Gehidd Pdiafheadithbodi €s
can be re-dissolved in a suitable buffer systemand subjected to

addi ti onal pagusous diraationg vouibal Ig ¥6A Feddb pascipitated escthes¢oreentratiommat ogr aphy,
hydr ophobi ¢ i.nteraction chronatograehy, I on- exchange 30 chromat ography and
i MTUNO-14f f i n{hefaéqﬁa@gmg)gpgbggqut 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. |



11 Decenber 2006 15 As used herein, the term"imunoaffmty purification”
or "immunoaffinity chromatography" is directed to a ty. tion

nmet hod based on the binding characteristics of anti bodi@??%?l%gpg%%ci fic
antigen. That is,. the antibodies that bigd to a specific antigen under a s

particular conditipn are separated fromthe unbound .anti badi es ynder that
condi tion. The pr é‘gﬁnps?dnv Sn Ent EHPI at”é’émﬂ?é? oP“P%ﬁﬁiﬁ%f fPhity

purification h AW | r at.ej j rtJ.cul :

non- anti gen- bilﬁaﬁ%dglfﬂﬁ o%%%ﬁqlg‘%%ggcg% d?iri:gctte%nttoﬁg’ %gﬁ[ S%ﬁr?\%aetﬁctml on, the
i mrunoaf f m t ympthodf baseti am thd Gbindingociduwadtexsting o entibodias fanti gpeoiftmt ri x"
conprised of antigen__inmobilized onto _an insol uble sypport. The,type of
the support i&gsn dhat isedhet@t% 168 R itﬁi%ype%ﬁﬁimt@&ﬂiweesfa t he

i nvention. Any, . s I ' |t abl e f of ent

att achrregt o?ly aé[{tr%&?lgirlltE %‘gﬁggn&&éfbﬁ&g{a&?d&ﬁ{o elt}?én’f@!r’j%'%ﬁ %Tﬁliog{l?/\s/tegﬁd{r&}eﬁ{desi red
anti body and d¢dmditidn. ahegrosdntinbenticredositemipbaes the useedllimnidsioatfinity t he
support is made_ of . crosslinked agarose or crosslinked dextran, such as the
CNBr - act | vat d¥rifsatiogr ot sbimigaiter dirgleventy arotemse finonPaREiaici e The

anti bodi es purjfi di.f f erent | .ting-out is dissolved in a "binding
‘buffer" and g{pdﬁll'@%eg%q"gh e d {]‘J\l(gélﬂgﬁ@ﬁ'ri X, so that the 20

i mmuno- conpl exes of the imobilized antigen and the yol k anti bodies are
fornmed. Any buff eAceysliggntsé k¢ iprésent hevedtiohd it tmubedinift pidiitdtion and
effective to maintain the desired binding condition is useful in the .
present 10 i nvédht feluctadetbyr aisey oft na Banfigeny mattixér cpmpsise@coEdantigsm t he

' ' of h ff S .
I0TR mor phoniebified oBER A8 RsSwetd sibword M5 cupg of the suppet isupeter
anong whi ch aptiyES tBUftlﬁ@rhﬁﬁluﬁoaﬁﬁﬁwﬁﬁﬁéﬁﬁnofofzQhé"Mdv%n’éiBﬁ. Mo @y

preferred. Preferably, the immunoaf ty purification is conducted in an
conventional 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

envi ronment of weak acid and lowionic strength, i.e., at pHwthin a range
of about 4 to about 7 and under an ionic strength of Iolee]!_r)e(%e%% t 50 30
nM More preferably, the antibodies were allowed to interac Wth the 11
Decenber 2006 16 inmobilized antigen ajgpH wWithin 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 ssmaobaizedeantigsn at ipl edithiinonrdrye afirtboges tvedbraut Ggnd nodsaot r opi ¢

salt, or at a | ower than about 4 or higher_th aboyt 8... The

activity of tHEeI?E@BIYe@?%Br&HS‘? it téaw%@g?@si-ére h%ycoﬂf SRLIBREIADI e,

extensive di a [ L I [. QN : , = r ai ni ng,

weakl y aci di ck%[ﬁP?g?ge%“E?dl 139)2“ ‘%\éﬁ:@&ggrlﬁ%mggg?%?%%gﬁ%’ %?%Eg s of the

i nvention neof hewerahbn wbing 4 be hixheplthae abowy&t The aotiviey edshé ocollémedrat oi d
The i muno| ogi cal cross-reactivity between IgY(A

factor of m% ser%. ] ]
Fc) 10 add t hant Fah begisstosed Ay, sfog riampat extemiive diglysisndgainiloh al so

Fo) 10 _ _ i XTI o al
e’ nvent i onteat 18ie oMb A MR e ing Mk R IRIRE S 0T e

of the-lgY antibody prepared according to t'he invention. For exanple, the

present invention Theolgdeg Bephpatifigeutiading e g@ﬁmsi bf ahe fwventiemat i ng or
prophyl axi s an ani mal (which includes donestic ow s, livestock and'

~ conpani on animaithey agtivitarthe cpmiplement sygemsiardginds tcheheameatoid faotouof of t he
- IgY antibody of the. present_invention for rotecti.ng, or pro. IS them
i Pomovar i ous SemRTERCET adbeEmpelgs b erabHgShreen BRI A LY

bacteri. nat r i Lde- synt-het i .f agl

pr ot ozog? nerrdtrft\ﬂgt &4 @%P#@%@E{enggﬁénﬁfﬁ%. Eﬁ‘ésecgﬁes%g’re}{hﬂﬁrsﬁ%drg{oe'%gaceous
subst ances, sigdw adpdeitdntibody SeiRaBleTortlifical ARPlckélRcEuBésNeti ¢ al | ergens,

t oxi ns, venons, hornones or any other. "i nununogen capable of eliciting an

i mune response. Preferably, the purified |gY antibody is applied in
conbi nati on with dhgHaventiosualse proyides 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 etiological agent of _interést, including, for example, a pathogenic or



25 acceptable carrier such as water, saline and the |ike. The
pharmaceutical conposition can be delivered by ways coqgsl-si,Rg: fod!
delivery, injection, external admnistration, and inmmnizing treatnent.
The 1gY antibody of the present inventign is also useful for detecting an
etiol ogi cal agent of interest, includi % for exanple, a pathogenic or 11
Decenber 200@10ntpathegerjaongaasme sudy anlissherichie leods Salretraliacenarigen |

Sal monel la enterititis,, .anpd other bacterial organisns; _a.nativ .
r econbi nant @P%p%%‘_ﬁ :!'f@(:’tgf/lﬁ? RERT S hot r’?ﬁﬁé’e’s mnﬁbgn@thro%@r@% b%gl%{"er one,
thyroxin and Hdﬂﬁlohb@bhaams@égenblp?bgeﬁma Byrbkin SIRheNikantal #Rjorand t he
l'ike; a native, reconbinant or 5 peptide-synthHetic tunor marker such as

al pha- f et opr digtoeompatitsilityt eomplaxi fntegenaand gl likeda tative, tesombigidetise state
mar ker such as C-reactive protein ferritin,and the like: an acc | ation
or 't ool duaiDeBAFSTEMEHS ARG Matkerstich A abhRdgePhTen et FisPRE g
digoxin; in e1;BaC fdeiiad I S§I4B; JeaBiiVé astbteid t he
i ke, that i ?nggggvazlgnﬁeo%ﬁ%t’hg ﬁerfagﬁ ég?‘ﬂeaﬁarnlgé[r- 10 EIlS(r:lgore(filer tgﬁobt ain-

anti bodi es odeyitapand fhedikep ah hecehulationi arad resifimal of forkign nanieviabgsushl agent
can be injected into e ducks as ant.igens, for induci t he _pr&.bjlu tion of
desired anti B3TEES oféﬂwomﬁﬂ#@wqdhalg&m;g@ng b@émamf@g SH&E Gt l‘guri fied
antigens, re | t | tirde- Dey | ' oridindal asm d
o oo ng ¢ REo T Vel Rkt R0 e ARE HAE IS UBE om B homAR crafal st
“etiol ogigcal agesitento iobth eattibodiesbenlsruspecifiatd ke etiologicalahgdms,i thel y
detected by any conventional nethod known in the art, such,as .th

Qucht erl ony fEelegieal egent canthe injerigdintadhe duckiamantigens oy mdusmenibs

SKID), the |j el egt rophor esi t ho I.EP). e rafdlol a
ot hod (R ) PRIHRaR, GhodeFRHE iToRaR, 24 btiin 1) WBRE PRRREE" Y0 ¢ ne
Vestern bl ot namtdlgd pMBlied! haticeid)! deBBinbifant MMgass )pepHibagniheticA) . the
particl e-enhanced "t urbi di netri C i rmunoassay nethod, an enzynatic

-i munoassay, aetigenshahdplasmid DAudsing dhe 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



chem | um nescent immunoassay, an inmmuno gold assay, or an

i mmuno- chr omat ogr aphy assay. 25 The lgY anti body of the“ L dghgention
is al so adapted for use in biochips and_bi osensors. H?gﬁ%ﬁmvﬁ n[g%Exanpl es
are given for the purpose of |IIustrat|c}ﬁ only and are not intended to

| t th frit h t t
: Plr (r)ncedurg fsg?pgtlor;[hvg %o o%nglﬁ \F/l?ln I&%‘Fbgﬁ&@ﬁnﬁ &J{%E”g ﬁ‘iovnﬁécenber
2006 18 Twel y&nedha We%ﬂwdﬁ@ﬂ?%@ﬁe@f& H?%n@leggéfrmfmmﬂs e -

donmestica) were indiVvidually housed for anti body” and production. The
ducks recei vediucks teaeivied| ars uitial smsateneonf daojecton off 1-S5mpghiof dfuntanman

S ph 7.5 ool GIERGiFepioke B CRg TS SRR %i@ﬁﬁ&&%ﬁéﬁﬂfﬁyiﬁﬂe“
The concentr Hof‘SOémﬁﬁfﬁé’d‘Wlﬂern el ‘Oﬁﬁmﬂi%‘i‘rcﬂnl‘cylete”}‘f dfs g, 1 105

ng/m. After Initral 1 njection,” young ns recelved t ree I't1onal

i nj ecti ons ofTHe Bom@mfatlantofqhe aﬁugewusmmgleﬁera@yanvthekam@ef1 te@gs
- began to be collected, |abeled and stored at Cuntijl procesig_d_ fO{ 10
~ extraction arf8gnki Aker fhsnimhalaiisdivay YovRs lb@;@ste@ﬁl"ﬁdo@é%ma

repeat ed ever; gﬁggr I t the
sevent h day a egﬁu{ésav(\ﬁetoos eéplg%tjﬁ%ctlon. tgg)‘éﬂ}eg{(do @ea@n%%lésl\%%’g, Eéjgsa

~centrifuged drgahhe bescblldcgl, slabeleivasl eedredcied. °Exangll pradesdadt f@ct i on of
Ant i bodi es from Duck Yol ks 15 The yol ks collected fromthe eggs | ai d by the

hyper i miini z€¥lragder and IE;r'sﬁqalti@m ofveandiborr oulhg ybagstare prasgduronds j et of

d 'l ed | .ITh f
reasur ed and 'eeaite svbaaRER i Ging K SHheriin ARG rs B Re of
ten tines theghe MRREMDCap HR ey U&Bs‘fer ijectitrkt UEScH\@todd'8BmpBR! &vdsor at

| east two hours
' centrifuged and the resulting serum was collected.

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 absorbents 2 % (wlv) 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



20 under 4 C, and subsequently centrifuged at 10,000 rpmin a Htachi CR-
22F centrifuge for one hour. A pale supernatant |ayer ag%%eﬁﬁg}zw I d
pliable layer were fornmed in centrifuge tubes. Exanple 3: Treatnment with
Absorbents To the crude extract preparedibn Exanple 2 were added with one -

Cviv) it col BB e ot Pt TS 000 bl B ikl CRIZRY (o

Celite Cor pogeitifipe, aBdthSserRatihts Wnt)pefiets werethalittd SeftriteR, Chén (Cel i te

- Corporation). The resultant. 'suspensions were incubated at 4 Cfor 60
m nut es with glesamplesttaken rfgom Afachr supemptanti wereobubjheted ouben-raducinghe 11

i Cach | CR 2050 BB PG a4 GOl AGY Gpide el e Gombieremisi(SbSSPAGID: har vost ed

separately. Ten | sanples taken from each supernatant were subjected to
non-redugi ng_ sodigmsHeAaci F6. FAL & RAA6E haduhatige! ofeHRC hABARELST S
(SDS-PAGE). 5 As shown In FIG 1,’in terns of th qulntoity of "the

anti bodi es  axfisortizddbpythe mbsaibsotshdumsd siliceetiasihd basthadsorptévebestivity
adsor ptive actiyvi.t and st n ntibo s left. in the flow through
sol ution. Si |Wla%ékv‘aén§$é% ‘é’%?f’f?!ﬂ ﬂﬂgﬁf@l‘v\gﬁwag%ﬁoaﬁmm ty to

I mmunogl obul ins, which perhaps results fromits |lower porosity (and thus

conprising a | essg;y; ; i , i Yo n the
ot her hand, | ess ?1}1%% ﬁi%ﬁlg/???%?ﬂ?%%l@ﬂﬁ?%%faﬁﬁ&re captnt??g%u%&’ei t her
type of the ovlthmeckeapssreselts filosn itsdewpt @odosifpi ahdring icampising adesut of

Yol k Anti bodies The funed silica pellet obtained in Exanple 3 was treated
with 2. 80 15 CHiChSHEUTHI Wﬁ%ﬁ%@@ f(lquﬁ;lsqa-theqhetCéh@Mtlﬁ aBdOhound
thereon. Theg.r -3 ' | 3y Lpitat | it jum

sul fate at 'a%gﬁ@ée%? Ir]{ta?%[?\@&cl)gs %oeuéé@{q%?%@é@ggg@?g}ﬁ@t %0@%% of the

el uat e, 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
recovered in about 76 % yield (72.05 mg/119.86 mg x 100%) in greater

purity.

More irﬁportantly, this purification scheme

5 -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 -

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

0 | 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



poured onto a filtration colum packed with 10 % by wei ght of Celite
diatomte based on the poured volune of the extract. T ' | ow ng
t hrough the colum was harvested and subjected a first mgr%‘%éueﬁf"?g%ngn W th
21 % (w v) ammoni um sul fate based on thejvol ume of the flow through 15
solution. The preéecipitated antibodies were coll ected and the supernatant
was di vi ded iPEe@PEHEd paptikodyopsodusts were He-dissobradaiantBias pnalytipilt at ed
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Anal ytical SDS-PAGE was performed on a 8% non-reducCing acrylam de gel, in
whi ch 2012. Srgugh hameestedidy €xliteadiatarhitExilimaktion2(1¢neale, 94.9 ag7d thg of t he
flow through harvested by Celite diatonmte filtration (lane 2), 94.9 g of
the 5 el’uat e eBiBGPRRNGd 1t Hhe firstarepipsation stan dane depand 48-63) 18 4Rd 169. 65

pg and 357. of t ng 1.Bo roducts, obtai ned in the second..
precipitati o§§7'g§e%gb(£fe éfétﬁ?#%fnﬁ{ﬁ#lg | Pg@éne?nﬁl %ﬁe LAY iB}fﬁC%%ng{le (I anes
4-5) were | orgad: 3TTke an@esditim Sulte\WAdi 15 % Sodidm sUMBtP ElageNt 3 avdrgcovery
and purity were determ ned by scanni ng densitonetry of the gel and

summari zed i lpaded. Thgiresult istetisiven in FHiGaB. (e pegocntag rechugryl apv(purity ) .
tei t i el : i el d/ d tract ,405.2
11+ 66% 46, 9aVAts Serclmincth B SR Qereipiely Hole s SbaREEAZES thy 30, 4796

102. 25 159 | sTRe1e® pitation by 18.98 ng 62.60 % 11.88 ng 37.40% 7.10 ng 21%
4)2SO4 2"a precipitation 33.93 ng 6.29 % 2.13 ng 77.14% 26.17 ng by 16%

Na2sH
' 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



2"d precipitation by 71.55 ng 8.79 % 6.29 ng 68.68%49.14 ny 31% (NH4) 2S04
As illustrated in Table 2, the resulting IgY( A Fc) anty '

recovered in about 77 % (when sodiumsulfate is used inhtblggejéeg@glgﬁn 6
precipitation step) and 69 % purity (when amonium sulfate is used in the
15 second precipitation step), respectiveby, with high yields. Exanple 6:

| mmunoaffinity Purification of Yolk. Antibodies 11 Decenber 2006 22 A
C-reactive protein ACRPyeastivat pooteina CRIYpaokitionn voasl prepaedbénad.e haffer,

pH 8.5 at a concentr.at,i of /m . CNBr-activated  Sepharose 4B

pur chased fron‘f%ﬁ%‘?%&ﬁ%?fﬁégéﬁai%’PP‘i’W@WW\P?ﬁ lllgr‘?ﬂf deNBractivatad an
anount of ten 'yﬁ% | g facl i th t CRP
solution in anSé m)u?lt hﬁ%h%gieﬁeq}gm%aﬁax&%%&ﬁgeéﬁg&al& ‘W@ 2\/‘3‘8& ght .
The antigen netold H@bin suspentdedf ton #msothet meri:otoRinke Md allbwegkaridee i n 20

mM Tris-HC (pH.8.5) jn aratig of 1:1 (v/v) for 2 hours at 4 Cto block
remai ni ng? pr ot"&tﬁm‘ég“é&l selutippds anpmowiiof §we times the matrix volumenaSict wi t h

PBS cont ai ni ng di ' .S ed at C.. 10 The du

anti bodi es pr eg'? 8?%%}?%1?1‘0 wmﬁ]ﬁfgg/? (ra)ly‘ﬁjvl)x Q%H?Rﬁ%déﬂﬂfla? @01‘}Q'r‘?“1§’<‘§bra My and
the. antigen rafidriofarirepiarHimMNoNes-WEl N LS in@eatd ofi:1 m RPDIHREs ML ri X
was packed into a conventional colum and sodaked in 20 f MES

(2-[ N nor phol ihd] “etta dleduremainingpratginyeadtive ipes. STAE antigen maattikgeas nat ri x

was al | owed t e Lk m . of. t ti bodies.15 fornulated in the
same bi ndi ng E%#I} g’?‘?‘hgﬁ%’r@%ﬁg&nm%bﬁ@g’ Wﬁ@l‘?@cﬁm‘iﬁ MFW@“@%@? buf f er .
until the effluent was substantially free of protein. Bound anti bodies
were el uted i medi TheldaclMahlibBdids hitAtBE ? cal ity
- thereof was neasured at 280 ran _agﬂ?rﬁ]a corrpl et le%g}véﬁ;@xgﬁ}dm Sgggf-éliAGE
anal ysi s showin Examip: 44ndrthie eatigen tivdtix prepa2€d aboveristeye psed.f Oad ndngfl bodi es
are constitut%:l matlnly b .I&Y&AF )dantibody . )
€ antigen matrix was packed 1nfo 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 prese_nt 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,



which is represented by a single band on the gel. Al patents and
literature references cited in the present specificatiqn])@kﬁmgpﬁﬁﬁy

i ncorporated by reference in their entirety. In case of conf t he
present description, including definitions, will prevail. 25 Wile
enbodi nents of the present invention havé@3been illustrated and described,

vari ous nndlféﬁaéhgns and i nprovenments can be nmade by persons skilled in
the art. The . dhths @Pdtﬁ@tlﬁﬂégﬁhﬂwwggtﬁ‘qm the eplrttmdesbopeoﬁﬂm:rl bed

inan illustr ve sens LS, ntend hat the
present i nven? ?éoS\réﬁ? Q&?Bﬂ% aﬁ?ﬁ}é@]ﬁhﬁt EPR &Y gﬂ?%um ﬂ}?r%)eagefi Ffaﬂ§§-r ated, 11
Decenber 2006 23 and that all the nodifications not departing fromthe
spirit and scope of the present invention are within the scope as defined
in the appended clains. 11 Decenber 2006 24 WHAT IS CLAIMED 1S: 1. A
process for selectively isolating IgY antibodies fromegg yolk of an
anseriformbird, which is characterized in (a) absorbing yolk antibodies in
a water-mscible fraction 5 obtained fromthe egg yol k of an anseriform
bird with a water insoluble non-charged absorbent selected fromthe group
consisting of silicate, silicon conpounds, carbonate, sulfate, phosphate,
carbon; cellul ose and synthetic fiber, ceramcs, and netal oxide, and
wherein the water insoluble non-charged absorbent is at an anpunt
effective 10 for separating the yol k antibodies fromthe water-mscible
fraction; and (b) flowi ng the water insol uble non-charged absorbent with
a buffer to obtain an aqueous fraction containing the yolk anti bodies. 2.
The process of Claim1, wherein preferably, the silicate



15 caonprises synthetic or natural clays, kaolin, talc, and cal cium
silicate; the silicon conpound conprises funmed silica,j1gmeRBeusogi | ica,
silica dioxide, silica gel, silicates, diatonaceous earth, and Fuller's
earth; the carbonate conprises calcium carbonate and barium carbonate; the
sul fate conprises calciumsulfate; the phosphate conprises cal cium
phosphate; th Ljﬁ JZ;'O nri.ses activated carbon and carbon fiber; the .
cel | ul ose andm g]p M%?rfsionpri se cel |l ul ose powder; the ceram cs
conprises porosity ceramcs; the netal oxide conprises alum num oxi de and
titani um oxide. 3.1The prpgess @f sEldbivtir is 1yt BE1iBOGRE ! eg'rd is a
duck or a goose. 25 4. 'Fﬁe process o¥ arm sl%useﬁu? (?or ‘;f]igfr']ng} turing

anti bodi es. $olkTifeanmrmsed fmamobird] whivhlis chaercedrivetiie buffer for flow ng the
wat er insol ubl e non-charged absorbent in step (b) conprises' a chaotropic |

t Decenber 2006 25 salt, an erei referably, the chaotropic salt

conprises about 3Mto (%ou?gﬁﬁg%ﬁ&]ﬁ@lﬁ‘@%? “hBo‘ih’PteF‘Wsﬁ@?%Mlog M
sodi um t i ocyanat E‘ohgﬁinea NGof P .0%01? ﬁf%lan%éﬁfiaﬂﬁr bﬁﬁ”%ﬂlsh‘“&a r
purification step by an T muno-aftinity chronmat ography at a pH value

rangi ng: f r om aboutindolublet worabhatiged  absotbenh eelected fkerhethaldrsup tdeastihyal ue is
rangi ng from about 5 to about 6, and wherein nore preferably, the pH val ue
i s rangi ng from agduilicate,sliepmempounds, gathonates suldatcc phosphatp, Isagion, ower

t han about 50 MM T Qf aiml. wherein the.aquepus fraction
cont ai ni ng the yolcéllglrﬂ@lgggg%ggﬁﬁ%}fggbgﬁ’ Jf%?mii?’ ﬁg‘? Pb‘ﬁﬂ’t‘?ﬁ‘f}%‘g}?{f’ﬁ?‘ﬂ%n whi ch
10 has flowed thr qhghvatéicinésluble hosehiided dRBrichdi9gdamRaRiReREfeclve The
process of Claim 1, wherein the aqueous fraction containing the yolk

‘ant i bodilés in stepox byparstizg the yelkeantihadies fioonthehwatataiscibla fodatione

non- char ged absor beat. 9. The process of Cltaim1l, wherein the IgY
anti bodi es conpri &8 _

(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. |
5 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



15 anti bodies with Fe regions and antibodies free of Fc regions. 10. A
process for selectively isolating IgY antibodi es from ggmhedtibks Bfogan
anseriformbird, which is characterized in perfornming first salting out by
salting out an aqueous fraction containing yolk antibodies wth (NH4)2SO4
of a first concentration ranging from abest 15 % (wv) to 20 . about 24 %
(wv), and wherein preferably not nore than about 21 % (wv) based on the

vol ume of t heSalbuawd aviisraia: pisderabby thseshassiopis salh gosuuteg absat 3Mdoout by

~salting out t Cityi i R I i bodies treated in the
first salti ngggcdg W tgg Iﬂﬁ)g%r%p&%ﬂs&%%y@%ﬁc@ﬁﬁﬁ“ 106y dlifng from
about 25 % (wv) to about 40 % (wv), and wherein 25 preferably not nore

than about 31 % (w6v) UHEmeproesss GRCYdmUNEfiefhet h@mpﬁﬂiﬂ@ofaﬁuﬁﬁ_@ﬁﬁé@@tebr eat ed
in the first salting out. 11. The process of C aim 10, erein the

anser i f or m bi PY apdnynunpraifinity ehrgpiadegraphy pea pibualugoasgingdran. abobedpr ocess
.of daim.a0 i f urdng,, antd bodies. 13. The pro s of
G ai m 107 ur RHER bR e S et SR B B s ot o Pt ¢ y
chr omat ogr aphybait 63 apkl wiéretn hitReiptefetdly) the ;ﬂ@%lue“istfangﬁglﬁo&r a
wherein preferably, the pH value is ranging from about 5°t0 about 6, and

wherein nore Pbdbababt §.8 under prlionic serengthr afigiweg thar aboua 56unMs. 6 t o about
5.8 under an ionic strength of |ower than about 50 nM 14. The process of

Cl aim 10, wherein 4he LgY antibodi es fOﬁErise - 10, anti bodi es wi.t h Fc
regi ons and anti bodi es FiFe®3FSEc OF GTIRL . o1 avherein, dak saquegus s fiagtion vel y

| sol ating | gYeqainhROHRSy Ik 2i8edics if I | g i s
characteri zedc i n:lh?‘gﬂ%;ysor bi ﬁggylgfﬁﬂasnﬁ{)bgglgggﬂ?ﬁ tlafc\ﬂj\féﬂe%ﬂl%ﬂ%%%%ﬂ -
fractiono has flowed through the water insoluble non-charged absorbent.

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

- insoluble non-charged absorbent.

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

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

10. A process for 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 (NH4),S04 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.




obtained fromthe egg yolk of an anseriformbird with a water 15 insol uble
non- charged absorbent selected fromthe group consisting Pfcesibet B,
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 ampganount effective for separating
the yol k antibodies fromthe water-mscible fraction: 20 (b) flow ng the
wat er insol ubl e nok-ch Prasessr kntChaimn 105 ipyupsedul ¢ fropnanyfaciriagueous
fraction contai .c{lﬁe he yol k anti bodies; (c) salting out the aqueous
fraction containing yolk antibodies in step (b) with (NH4)2SO4 of a first
concentration ranging fromabout 15 % (wv) to about 24 % (wv), and
wher ei n preferabl y13.25 Thet proeess offia@ladaoud, Airtter(vdprifiages mumifidagionol une
of the aqueous fraction; and 11 Decenber 2006 27&?) salting out the
aqueous fract §tep Wonr dmanurp-pHindty shramaegephyr atas ¢d ivalust eeplgn@g fwmh

NH4) ZS f t t 25 % (. t bout
30 9 (o vy o B abfiRh e BheiinteRsnay: HBPAstite 51 raRgite orsased on
the s vol umeatfutthey ABIRD) ek WhbicaD nﬁéxeafslefhrm S HRPpHCYalud §s r ngr ocess
of Claim 15, wherein preferably, the silicate grrprlges synt%etlc

natural cl aysﬁ‘OMaaiJQuh 5.6 to showtrid8 sukder amisnici strength ohHlowesi thar aboubffpound
- conprises funmed silica, anorphous silica, silica dioxide, silica gel,
silicates, di maceous earth, and Fuller's earth; the carbonate 10
conprises cal cium carbonate and barium carbonate; the sulfat e corrpri ses

calciumsul fate; tjge phgs SP M4 ao%q]sgﬁl&?ﬁ

conprises activated car bo% CSscar bo%I§ |berbﬁuﬁ o se and sgﬁ ‘%etl c
fiber codmpri sneltﬂneﬂiaslmlerwﬂgiens andhantibodies fizeodRerregmspor osity cerami cs;
the netal oxide conprises alum num oxide and titanium oxide.

I5. 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, silicen 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



15 17. The process of Claim 15, wherein the anseriformbird is a duck or a
goose. 18. The process of Claim1l15 is useful for manuf aatpgdeRder 20da bodi es.
19. The process of O aim15, wherein the buffer for flowing the 20 water

i nsol ubl e non-charged absorbent in step (b) conprises a chaotropic salt,

and wherein preferably, the chaotrop| C sgzt conprises about 3Mto about 6M
yagnhate. 20Q., The process

guandi ne- HCl or about 1 to ﬂf}ﬂ I um t hi

of Caim15, further cofnPtisthyié BHFl fhecafiqllﬁ’ﬁuss%@ﬁu% SAntamiggo-yailk i nity
chr omat ogr aphy at u gi:ng 2 o] abgut, 7

wher ei n pref er abl y,ﬁnﬁlﬁ'ge{%h sraeraﬁég |1§ rsgl“)on%& ?‘rﬂg?n leég)tzgg) tgﬂgbo&w@]gand
wher ei n nor e pref ecahtgnirdtion radgirgy freni sbowrs %éwﬂvpm @@ﬁnm(ﬁcy@ (Wvpr)about
5.8-under an ionic séren gth of .| ower than about 50 M A Decembér 2006
28 21. The processaBf YhdIein nus! Cf@\“é(rr@tﬂl@ﬂﬁéh&'qab@éisi‘]fV(&E)ﬂfvarbasﬁbﬂndlml ng

he yol k bodi which h
1 owba ¢t ough ¢ he”auias OF R bl ekt ealed Biarsdn 22" The process

of Claim 15, wherein the aqueous fraction s containing the yolk antibodies

in step (b) is an tbuatThel proeesst bONClae W8 &Fherkins prafldiy)OfheC RAaRd
absorbent. 23. The process ,of Caim15, wherein t he | gY. ant'i bodi es conpri se
anti bodi-es w Pﬁmﬂi’élsﬁ%gmﬁh@lém raturab sliyaskdoliy takc, Endmyllumssﬂlzatﬁ: e | gY

antlbody sele vol.k of an nser rm hird,
which is pr epgﬂcé Eﬂbé(ﬁlrﬁf S%Déﬂge?e@g%&ﬂbﬁ%taé?‘?ﬁ’gaw At 10@&51 éﬁ‘}’ﬂfi‘ﬁg yol k
anti bodi es i nsilicaagdr siTicatdsh|datbfuacéddNear@pt m%ﬁz gf@%&ﬁetl?e%aﬁb%h&t eOf - an
anseriformbird with a water insoluble nod- c arged absorbent selected from
the groul® consémprines calcium carbonate and barium carbonate; the sulfate comprises
calcium sulfate; the phosphate comprises calcium phosphate; the carbon
comprises activated carbon and-carbon fiber; the cellulose and synthetic
fiber comprise cellulose powder; the ceramics comprises porosity ceramics;

the metal oxide comprises aluminum oxide and titanium oxide.

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. '



of silicate, silicon conpounds, carbonate, sulfate, phosphate, carbon, 15
cel lul ose and synthetic fiber, ceramcs, and netal oxide,D&asgbydEiogi n the
wat er’ i nsol ubl e non-charged absorbent is at an anount effective for
separating the yol k antibodies fromthe water-m scible fraction; (b)
flow ng the water insoluble non-charged abgorbent with a buffer to obtain

an aqueous fraction,containing the yolk. antibodies; 20 (c) salting out the
aqueous fraction cgﬁt ai ?\gpﬂFgﬂeﬁs a‘?ﬁliclﬂé@ilei i Wqﬁ%‘ﬁ ths g@uequs NEATXEODA of a
first concentr@aht8hn [ alapt 1 4 o v), and
wherein prefercg%%y gg{]grﬁ)}?«éa{ugﬁ&% % teﬁb%% mc%wggrs@%ﬂgslﬁ)l@ho& w%fh'e of
the. aqueous hias flowedithraugh @ watkr fnblubl@nonichafpedatbigebent.f racti on '

containing yolk antibodies treated in step (¢c) with (NH4)2SO4 of a second

concentration rang'gﬁg from about 25 % (wv)_ to about 40 % (wv), 11
Decenber 2006 29 4fd PTRCpsseraly LAl nbt, Mheeinhihe Agmeous frastion v)

based on 4 he EFH]H 4. £ r lhon. tre I, St (g). 25. The

I gY anti bsf)dy 8}5&! al ﬁ}?@a&%@ﬂﬁnﬁo ?{?gﬂﬁ%&éﬁg eIB apaﬁ%%gre@fltgaa{[ﬁ(ﬁg,tﬁ% ppga%gr, licate
conpri ses syninveluble avn+hatgerl asogbint, kaol in, talc, and 5 cal cium
silicate; the silicon conpound conprises funed silica, anorphous silica,

silica dioxide, silica qgel, silicates, diatomceous earth, and Fuller's
6ﬁ#r]i’

‘earth; the carbonat® c roegscl €laim 1o mhsreinghe hgYiautibediesopprisee: t he
sul fate corrpr'bﬁt?ﬁ J sul tate; 1he.phosphat e.conpr.i ses cal ci um
phosphat e; t he caor(ﬁggn%tg;gpcr#égé@sa%ﬁ@ﬁ{bg’gle@ fﬁ?o#g?\g"})gég?%on fiber; the 10
cel lul ose and synthetic fiber conprise cellul ose powder; the ceramcs

conprises porosityger o dgY bheboey delveR %@m&a%ﬁ-@nﬁbggi GKipfle:  and
titaniumoxide. 26. The I %Y anti body of C aim24, wherein t’he anseriform
bird is 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),



a duck or a goose. 15 27. The IgY antibody of Caim24, wherein the buffer
for flowng the water insoluble non-charged absorbent 1|1r[)§degmel(jmqﬁ
conprises a chaotropic salt, and wherein preferably, the chaotropic salt
conpri ses about 3Mto about 6M guandine-HCL or about 1 Mto about 3 M
sodi um thiocyanate. 20 28. The IgY anti bpgly o;f_CI ai m 24, fu:ther ] t
conprising a urification ste an i muno-af finity chropatography at a
pHn\F/)aI ue grang!ong W‘ﬁﬂﬁ%ﬁ%ﬁ@fﬁqugﬁﬁ%%fnwﬁamamﬁé@% /é’?@ﬁ%q%%thﬁe p'|[_|he
value is rangin A0 : : nore preferably,

pH value 1is ?angi{r(\%m]mr om a%c?ﬁtUEgl.l%E?gﬁ% gﬁ%@g%@%hgg an ionic strength of
lower than 25 about 50 mM_29. The IgY antibody of Caim24, wherein the
aqueous fraction Zbntailmi dg¥t teatipoldi efitClanni 24, iwhestiap if bthei step (a)

fl owthrough s has fl.owed through the water. insoluble

olution whi.ch _
non- char ged aBE%J?gr@EB{’ ﬁhqilflﬁg@eqﬂ%pn%@gnthegg oz maturpleclpysy l@gilgbtﬂ@sa@ﬂ tCI ai m
24, wherein t .1 ' b y ki bodies .in step
(b) is a% el ugfﬂgﬁg{?jgggﬁté‘f’ rt%%%%lﬁg)n %ﬁé@h@ng%f‘hﬂ%es ﬁfglrichﬁglrcaeamg@muﬁent .
31. The IgY asiﬂibm,osiﬁcmfdiﬁidémﬂiéaCgag}z)siﬂii@t%ﬁ,adﬁaﬁﬁﬁa?@dyle\ékt‘hb aﬁd_l’tﬁﬂle?@gl on
and an anti body free of Fc region. . A pharmaceutical conposition
conpri si ng an¢dgy thecabengte (@éwwsrﬁlql@n@amonaﬂmamcbbmeQﬁanbomate;-th'e.
har naceuti c c e | e 1d wvher.ei n, prefera , the,
Bhar nmaceut i Cﬁdl%aéﬁpg@ﬁb ﬁgér‘? icsa%fa[gﬁ {ql@g%]’l rli]@e aPI%qEB &‘?t _cogga_n%ﬁecg]cmm _
phar maceut i caphasphmesithé Qaridn CbRipHs3? actIfeal tirbhie aPHGcY?g‘%h' REEY ¢ROPri ses
an antibody with a Fc region and an antibody free of a Fc region. -
10 = cellulose and synthetic fiber comprise cellulose powder; the ceramics
comprises porosity ceramics; the metal oxide comprises aluminum oxide.

and titanium oxide. -

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

a duck or a goose.

15 - 27.  The IgY antibody of Claim 24, wherein the buffer for flowing
the water insoluble non-charged absorbent in step (b) comprises a
chaotropic salt, and wherein preferably, the chaotropic salt 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 lower than

25 about 50 mM. |

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

has flowed through the Water_insoluble non-chargéd absorbent.



34. A kit for immunoassay, conprising an IgY antibody according to Caim
24. 35. The kit of Claim 34, wherein the IgY antibody conpédesgsr 206
antibody with a Fc region and an anti body free of a Fc region. ABSTRACT
The present invention mainly relates to a process for isolation and
purificatin of yolk antibodies fronré@g yol k of an anseriformbird by an
adsor ption chromat ographi ¢ procedure using a water insoluble non- charged
absorbent to acconplish a desired separation of yolk antibodies, and by a
salting-out procedure that differentially precipitates the I GY antibodies.

The present iBntitire &Y amiodyest (ainh @4y el eraft ilwdg@sousefragdesd t her eby
and various uses of suck yolk antl bodi es. {FI G 2)
containing the yolk antibodies in step (b) is an eluate eluted from the

water insoluble non-charged absorbent.

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

Fc region and an antibody free of Fc region.

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

treating a subject.

33. The pharmaceutical composition of Claim 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.





