Metfad and markers for the diagnosis of renal diseases
The present invention relates to the diagnosis,
w@aroziogssbar |y differential diagnosis, of renal PCT/EP2006/060241
di seases. The nunber of patients presenting with renal
di seases has been increasing in the recent years.
Thus, renal diseases present an increasing problemto
the health system Many renal diseases are
irreversible, therefore an early diagnosis and/or a
differential diagnosis of renal diseases is inportant.
Early diagnosis and a therapy precisely tailored to
each particul ar di sease could reduce the nunber of
patients requiring dialysis and could al so reduce the
hi gh cardi ovascul ar rlshéy 4 B8 R . Currently,
preci se di agnosi s and/ or '} erentla l aghosis relies
nostly on kidney biopsies. Although bi opsies serve as
t he mald 6EMk 1naatigh st andard” in renal di agnosti cs,
blopSIes have the di sadvantage of being invasive and
therefore being conducted only on sel ected patients,
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Proteins: A Conparison of Surface-Enhanced Laser
Desorption/ Toni zati on and Capillary
El ectr ophoresi s/ Mass Spectronetry. Rapid
Conmuni cations in Mass Spectronetry, vol. 18:
149- 156) . However, sanples of only 8 patients were
used in the study, which was mainly concerned with the
conparison of different anal ysis nethods. The actual
di agnostic value of the markers has renai ned uncl ear.
Consequently, there is need for a fast and sinple
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differentially diagnose, respectively, different rena
di seases. The present invention has numerous
wa@adwansages conpared to the state of the art. PCT/BP2006/060241
the presence of the pol ypeptide nmarkers according to
the invention can be determned in urine sanples.
Therefore, there is no need to take biopsies. Thus,
the present invention allows a sinplified and fast
di agnosi s of renal diseases, aflowi ng to screen
patients regularly for the presence of renal diseases
and to diagnose renal diseases at early stages.
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bet ween healthy individuals and individuals suffering

froma renal disease, particularly froma

gl onerul onephritis or glonerulopathy. In table 2,

pol ypeptide markers are listed, which are preferred

for a discrimnation between FSGS and the healt hy

condition. In table 3, polypeptide narkers are |isted,

whi ch can be used for differential diagnhosis between

FSGS and MCD. In table 4, pol ypeptide narkers are
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In tabl e 11, polypeptide markers are listed, which are
preferred for diagnosis of |IgAnephropathy or MAN on
wo bm7oyhand as conpared to the heal t hy condi PCDRP1006/060241

table 12, pol ypeptide nmarkers are |listed, which are
preferred for diagnosis of |gAnephropathy as conpared

to the healthy condition. In table 13, pol ypeptide
narkers are listed, which are greferred for

differential diagnosis between IgA-nephropat hy and

MaN. - In table 14, polypeptides are listed with their
respective frequency in healthy, FSGS, MCD5 and MGN
patients. In table 15 polypeptides are |isted which
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Preferred are al so pol ypeptide markers which are

listed in table 2, but not in table 14 and/or 15
w@oa/095946 and/or 18. Preferred are al so pol ype@L/EB®06/060241

markers which are listed in table 3, but not in table

14 and/or 16 and/or 18.Preferred are al so pol ypepti de
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cycl ophospham de. Prognosis is poor and includes

transition into progressive renal insufficiency.
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heal t hy condition or a disease or group of diseases.
Particularly, the represented disease is at | east one
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MCD, FSGS, and di abetic nephropathy. Tables 1 to 14,
16, 20, 21, and 22 list the probability (al so
desi gnated as "frequency") of a given pol ypeptide
marker being present in a urine sanple of a healthy
control patient or a control" patient suffering froma
certain disease. The discrimnation factor indicates
the difference between the probability of presence in
the disease as conpared to a given control condition.
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fromthe respective probabilities. The higher the

discrimnation factor, the better is the potential of
the&\j PRAURY Y ARPer: gbpdisianh gl teninption @dhastve. Hanseareal. sterile,

and stlaRaIgRatic of acﬂ*@ﬁﬁ@é tib@ nayid @88 @ Bl &l i (Qfanr ke l}meen
rimnatio gher is pre erred

“‘I’he B)eﬁilg%wdssﬁﬁ?qﬁéjg *T&r‘\”'i?ﬁ'ég‘giafmﬁ?‘iwabl e to establish

simlar tabl es for the pol ypeptl de narkers by hinself

and/ al ned in the t

o o T3] b2k BBl Ao 8T b S gl Mgl Bt ety
d| fﬁ'@-ﬂf@ht\ﬂh b Byisphrdat ﬁl@mmtmreequlsaefﬂc“etmﬁndmme formation of a
pol Ly [

xgrﬁ@éxg%zg]gn%mh@ i s‘%gr’ tﬂ%@@{'gﬁ emké?ﬁ&%eg%g e | bl  Qha the

10pat F@‘?W“W%“\?@Hﬁ&?’lewi‘!t@' the probability of the presence

of this marker in a control patient, wherein the
IndIVIgéJ probabilities are as indicated in the
t abMELTONG 0 AHRoS) prlesRd FWP@@"B?mﬁ*eewfsaﬂebme%ﬁwﬂm first layer
nar keser mmmsﬁmeaﬁaemtﬂ rﬁr& mrdsss hia@é}ﬁén ﬁw@%ﬁadteft@m the surface of

pr o t he rese
conp‘%qf 'at ﬁé'[tﬁ REHOE il p‘ff ﬁeeﬁeéﬂ%g%%‘*fe i glcgchon the
15 hesfedmsur&icema tmh &8 atdoue b dratsunielapal, obeakrid fr@ﬁh%ﬂ@dh&sw&

e ST L5y B A s
| f t“heﬁ'*ﬁﬁtd pasiian tppnefe ﬁhé’e pretenge! gfe biks sb{twrdnemim tathe

di se@saing @Ef'&ﬁ@'&mf #he 5ur@i’é§'imhlﬂ:§nv.§|§}§in eq es@é Eﬂ?fg‘r i l?tetﬁrstaci

presence of his marker in a contro
abs&ltbe &Fﬂtﬂﬁ i“lhegiveper pad g game g‘ﬁﬁv@eﬁes rcﬁ?aieé dxehwpen the bird

2ot habnd ihespgitd @t r om whom t he sanple origi nates has a
hi gher probability of having the di sease rather than
the control condition. For exanple, a given marker nmay
hav“éhsaacﬂmsnbsab!niz;l dhyulo be ABdhcafio b mg ther g emer tdm;ﬁma mmnwl of

c on%t?g QJ;;E%{ el en*‘gmﬁ @%RF L0 ﬂg |hi¥er s@m@éﬁfppﬁa E‘ﬁl&ﬂ#(‘i&il

hea‘FW?W@erﬂFﬁﬁ ﬁﬁ?lwm {ubifiy tHergentaridobol dnd oppesaninel.n t he
axsanple, then the individual is diagnosed as having a
73% probability of suffering fromlgA- nephropathy as
npapietencs dehadnripein ehyhe fim ppd dogiintine of jsvrgmet approach is

pr e@ﬁﬁﬁmtﬂrmt he §‘%”H| @mr&d&?ﬁ&iﬁéﬁea If::@ag' ﬂétﬂi‘%mi‘iﬂ%mg of the hird's
r obabi bei ng heal t hy

i ns‘g’ggﬁg’gf&g’fﬁ Pé}?‘? ‘%ﬁ@'Pﬂ)ﬁH"F’ﬁ%ﬂ@Bﬁ%%' Bglatorhys,

di agnosi s can be establ i shed accor ding to stati stl cal

.heth ers killed in the ar

S0 maRD R g, B b PR B Fitgnesiiin Sapopies e ea
pol iglpepy e bamrdkde rusm@lfluidmsn gaaammb sOed as sterdd héliber gas released
pol ypeptide markers. Preferably, presence of a
plurality of pol ypeptide narkers is neasured.
Preferably at least 3 of the narkers, nore preferably
at |east 10 of the narkers, even nore preferably at
| east 20, nost preferred at | east 50 of the narkers
according to the present invention are neasured. An
advantage of the present invention is that it provides
a multitude of suitable markers. Measuring a plurality
of markes can increase both sensitivity and
selectivity of diagnosis Therefore also mar ker s
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cl) if the probability of finding the pattern in a
di sease patient is higher than the probability of the
wo povdioyry9g he pattern in a control patient, finPdTiEP1006/660241
pattern is indicative for a higher probability of
having the di sease rather than the control condition,
or c2) if the probablllty of finding the pattern in a
di sease patient is |ower than the probability of the
finding the pattern in a contrdl- patient, finding this
pattern is indicative for a | ower probability of
having the di sease rather than the control condition,
or Preferably, the individual probability for the at
| eadEeRiigdly JBP isepiaiabispalpkend lgdeskicng eremsaticly U of 9 hetium

as igadidemted A Mé‘m&lﬂ@lyt abhie hich ,Edsz%hof& ibdise SAUBA) may be

patte L h robability of finding the pattern in
a di's %‘g '@9 § m@ﬁﬁ‘??‘é PaPIERt can be perforned
accordrng to statlstlcal net hods known in the art.

CarFaRAPY < P B Bt s e 5 mae o gy et tess wan

vectSﬁ rmimetichirmsin(ecSyMutiseasie. g. aviddmgaimMnl oEbmBlyo viability, The

( ZngQ'Qrmgg% g&g@% ﬁﬁrms}ﬂ%ﬁ%l i ﬁ%&%&&%@e%é&s?&% %oﬁh ﬁsg%ﬁ [h%gﬁmnl

al s&ihanyempey abibe soomul a@«ne@wffyctreomsaméiﬂw different
patterns and the probability of flndlng t hem Thus,

the nmeasured pattern is typically conpared to the

1hr ofaBYing o Bt rtwarr@nrw@q@m @ﬁ rimentiont the ewrgicak ocedure for

di f ker@atof thm@:ﬁ?eg ﬁnﬁXﬁﬂtﬁhrﬁs b0he BHABMRRS $rcBRH through the
sis of di seases according to

differenti
thi & W‘eﬁf Rd ggn i ag;u*g:%b%:\hq ﬂ-nq:pfglhe grrd VENFsHesibayap the ﬁ@zwmnwus
ur i messSanpligssrimayal haqmrﬁ the ead. emlm het okf REaseREh 18 bir

aci 0% R b, PEEE e %‘Ié‘!'ﬁé M v BieeBh BB & e

lacc Qtﬁmﬂn@l ﬂilmﬂmﬁheﬁ& E&‘l&mﬂ \Rmr! forrme h&laﬁaﬁmg sotationgstRgld be avoided
as chl or pheno traCt urlng t he presence
of a polypeptlde narker can be done by any net hod
KnowlerhlivkiRahe¥ raicdTFlRAIBRApAREDOdS | ncl ude gas phase
i on spectronetry, such as |aser desorption/ionization
nmass spectronetry, surface enhanced | aser

"i{x(jgsE E E)I pt rroar;/ :\/(%?Nﬁr&%ﬂ%:%rﬂﬁmﬁfm&kh ghd tyiB 28 trﬁﬁﬁﬁmﬁt%ﬁg& e at
thaﬂﬂ ﬁ%’ %11 VB% ese specironetry nethods

allow to neasufe ptide markers without the
need for |igands such as anti bodies or aptaners. Ui ne
sanpl e ge”e"%lﬁ’mé‘:’{ euhé‘b‘%ﬂsk’m&%@% ’su{%ﬁ' Lhey contaln
nuner ous polypept n case 0O CoaneX|ty, a
spectronetric anal ysis becones dlffICU|t To reduce

adt he conpl exi tré/m@fmgttﬁ@egﬁﬁ!mde%ﬂ ih e Ralypept i des
contained in the sanple nay be separated by any
suitabl e neans, e.g. by el ectrophoretic separation,
affinity-base&ﬁ@m@mﬁmm&mg or separation based on ion
exchange chronmat ography. Particul ar exanpl es i ncl ude
gel el ectrophoresis, two-di nensional polyacryl am de
gel el ectrophonesigahd @ RACGE), capillary

4€l ectrophoresis, netal-affinity chronatography,
inmobilized netal -affinity chromatography (I MAOS
affinity chr swatsegniaptnp. based on lectins, liquid
chr omat ogr aphy, high pressure |iquid chronatography
(HPLO), and reversed-phase HPLC, cation exchange
chr omat ogr aphy, and sel ectively binding surfaces (such
as the surfaces used in SELD -TOF, see below). 2D PAGE
is commonly used for polypeptide separati on and can be
conbined with nmass spectronetry (M5) yielding
identification of individual pol ypeptides. Over 1000
protein spots can be discerned wth 2D PAGE. However,
each single spot nust be anal ysed separately by MS/ M5
for |dent|f|cat|on SELDI (surface enhanced | aser
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types of arrays belong to two nmain series:

chr omat ogr aphi ¢ arrays, presenting hydrophobic,
whyaroews i c, cation-exchangi ng, anion- exchang(tTYngn6/060241

i mobi lized netal ionaffinity-surfaces, and

preactivated arrays with chemcal groups to allowthe

coval ent coupling of protelns Preferably, a chip with

cati on-exchange surfaces is used. As the ProteinChip

Arrays do not only support thefsanple but specifically

interact with the bionol ecul es, the conposition of the

anal yte depends on the array type used and the washing

conditions applied. This explains why the

SELDI - process can be defined as a further devel opnent

of the si:ftﬁﬂl ;ﬁrbm@rle d%%ﬂi(éﬁ@ﬁrﬁ higt ﬁé%’uﬁii % 1iRS€hot contaminated

des I‘ptl% Loni 1ztmn%

Ser B el uter Gl s daadS BotB g Ponis testrinos Ay Rapsod

t hatthmoghwal. |y bind to the chip surface. After binding

of sanple proteins, the energy absorbing matrix is

applied to each spot. The natrlx rapidly crystallizes

and Rriferaiiathy birdis sagnfistbint euthaedh artiing. prdihie removal of the egq in

Pr otigi i.n

L cllig ?ﬁ‘ﬁ;r %ﬁnﬁ&g %haatg@hlﬁéﬁﬁ%gﬂhan%& %Qﬁ%@ pgfaﬁt o by be either

(ti s gt NWHI@H%"}R! mids e ety omecesisient witi ahicsihiegal and animal

pr Otxﬁzllfﬁk% c@ﬁﬁdéﬂﬁ@ﬁ& hRdu: @'1‘3[1 Lk és%gm% Epa:teﬁ?th@lﬁsleﬁ’ é;gfqlsamd ova

| aser beam he cr
16 st”i"??t?@t%efé?{" i%ﬂw %@Wﬂ&*@@w S@ém@ Al rﬁ‘iﬂﬁﬁ maerér

beam al ways hits a representative average of the

n | i Ng quantitative
cal G ToE 2 MFEER FOHPYHENGH, I RcpieD: Lergod eomprises tuo
accelpatatialy fayallanbet @efirfiacs bhebdo tecelvbih BN LERE the cradie

fli t tect The flight
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Recent . advancene e- enhanced

des &hb?'}ﬁgﬁﬁ\ gn H%gn aigd t'? g\ﬁn slu{x faﬁgy agfunqiqm@rhgf %@gj is then paraltel 1o
205 petter iogtwbr Yoor Eh& &ki’g@:ﬁh@;ﬁﬁ&hﬁ sVi@kcal %z?edu% fod ﬂ%manaval of the

177 erre
ani SRR o B RO, FCHURH eB pavctilippci Riaor atow
nas@ﬂigpfe@tmm@&ﬁsﬂ&(ﬁhﬁmﬁmﬁﬂlsrﬁ‘f'tmasvf bheeid.descri bed in
detail elsewhere (see e.g. CGerman patent application
DE 100 2 1 737 and Kaiser, T., et al., Capillary
El edhe yaisd dig @fd@ﬂeﬁ%ﬂq’m@%m@ﬁMthw:r@sx abking lren
25p0l yipepé |h§@ngp§ﬁ:k§f g&ss' @ex@ih%'a}{,%%smﬁ|a‘r§'é%§e553pag~§ir|ﬂq'ﬁé 9% of o

A, vol

per S PPW | é’aﬁﬁ I albﬂ@ 'a'mer Wﬁswne%wmwa& srpedspaiic transfer

| oadietheo mlirgm:ﬁl?»ﬁah@@t é«ggpm-aﬁaemas«, I is@hﬁér aad, @m}ﬁéﬂsrt AGE for
is applied

f 50 l |
'(lj'yplg‘gjg tgugaﬁci"'ﬁfg é’&“&?‘é"%&?g’ﬁj si | | ca capl [laries, | e

glas capillaries conpr|3|ng an outer sheath as
3 emc@@gﬁ rﬁ@ 1&%%918*!&% nfalnlg ég s ats A %yeg?r&'?%p z? A a{asgﬁ ;Eﬁssib!e lo the

mat ERnsEr tmwbm@e By wwieéirmmr hilamily iosheakiace i ieelparknt@ird.
it shows hydroxy-groups on its inside. However, the
capillary may al so be coated on the |nside. E.g.,

hydr ophobi ¢ coating can be used to i nprove
discrimnatory power. In addition to the voltage, also
pressure may be applied, which is typically in the
range of O to 1 psi. The pressure can al so be applied
or increased during the run. To inprove discrininatory
power, also a stacking protocol can be applied when

| oadi ng the sanple: Before |oading of the sanple, a
base |s Ioaded then t he sanple |s Ioaded then an
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separate batches or, preferably, the CE system can be
coupled via a suitable interface to the nass

waepmehyset er to all ow continous fl ow anal ysi SPCT/EP2006/060241
Alternatively, the flowfromthe CE nay be used to
generate continuous "separation tracks", which can be
anal yzed separately.ln the nass spectroneter, ions
generated fromthe sanple are anal yzed according to
t he nmass/ char ge (niz) quoti ent? -Usi ng mass
spectronetry, it is possible to routinely anal yze 10
frnol (i.e. 0.1. ng of a 10 kDa pol ypeptide) with a
precision of 0.01% Experinentally, it is possible to
anal yze even less than 0.1 fnol. Any type of nmss
Specﬂhé @sm@;ta@»y l%ﬁﬁ»&?egg;sr%gy tHeh b@ﬁ}:ﬁ&eﬁ m?s%!ﬁ@%ﬁh T R scaled.

~gener % i s coup an suit
anal 3? éP“‘ﬂ'ﬁ*Hrs Qyé‘éﬁliﬂ%‘hﬁ RS %ﬂ:ﬂ@biﬂrtb@-wfavyﬂqbéﬂﬂwv i size (0 for
( ESlehy sty ;am&mmmmk ataleesols ) )épsb&ﬁﬁﬁaﬁ&@nﬂﬁi@dll@ﬁ:m that of

Lomtfo) WL b SPERGany SRR eioral Al |y

pr ocessed sanples. Different kinds of analyzers are

by 5 dulB3rkbRAE FE R BBl Sbichlh suroca
Wi t lﬁm@@@@mmﬂaw gorditnhedt Yigemclofesmaislispectavamsiba bbsamples such
| t
o SOy 80 SATPADE Ay Sk o
Lbr efMefine forphamomarh spraticbiedrasyor irolatien pk eiserarganisms using
| NV @abRITuINDE ItdRstof a@ﬂé aaﬁﬁ;vacﬁah&&taf @R@% §r§i ﬁmfﬁoﬂahzﬁﬂg liquid

onl al yzer .
per h{“ﬁkﬁr’t“g‘“ﬁ%‘ég’ﬁf“a ip ﬁ%mB‘F SoaHEe: awi @@(ﬁewgmhﬁaﬁwr@@rmms
pol ypeptide markers sinultaneously in a short tine in

as volume wi.th high tivit

o oD e et it R ARl it binB s e s dhen be
1t pacelera inh sihie cre@sueecng ohivinepin desrdBIb lRiBed Slaying bird.

generated and can be conpared to a di sease pattern by

any of the nethods described further above. However,

i n Aeodingis e intenigr. for raxiowht rsden trofonicoi mgmsisegho should
neaﬁﬂéfe%lﬁﬂlﬁydeﬂ&ﬁi RbpRaly 1Rt ;?ﬁedi‘ il é)%r th Q@Wﬁﬁe@ into the

The g de seguences can
%ﬁﬁd ke Weif‘w R‘ﬁo%ﬂ’ §8mties %éi“@@ﬁﬂw iang ghe lrfrrrcstchaeswu be

u}ﬁ‘; ecompifed GSstedpaltiat@t. alhe | ﬁ‘i?—é&@i%mﬂﬁ_ guabAsI e d idilisolators
e 0 : i qui
chr%’ﬁﬂ%%ﬁ?gﬁ"% ﬁﬁgg"ﬁ? ' sg“““gpect ronetry. |. Profiling

an unfracti onat ed tryptlc digest. Proteomcs vol. 1,
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absemdee W%Qi’“@ ke nomesiirgeniE by thexalapink spaciest MBese include avian
»&}pOI ﬁﬁ@s@% hﬂﬁ:a dﬁmﬁ!k@#- ﬁx&@%ﬂdﬁur@&&i “Sm%u’mt 'ﬁﬂ%‘iﬁ%? %@%@1’3@3?}( yicatly

termne
aowfpé‘isff*%@élanﬂw $hedpe gers. e*mmmémw &seth@fpurpnsm af

| I OB GsveRtion dintes- ér@aﬂusﬂﬁs POLYPERLALE Bk RAGRG anaerobic and
Bi ndltrilg%accor ding to th evg:’r eSent invention ind udes

bot ¥ EBY aPEHT™: atl TSITEc BRS8N ENDi AT FY . 2seciaagantin tho gut),
accogaphgni.airihe (preseniarb AN, PBnE Algh Qs ARY niBBRE hAeDNA

pol cleic acid, or other substance binding
gﬁ %ﬁ% %@b@%ride of interest. It is well known that

polypeptldes if obtained or purified fromthe hunan
or aninmal body, can be nodified, e.g. by

gl ycosylation. A suitable |igand according to the
present invention nay bind the pol ypeptide also via
such sites. Preferred |igands include antibodies,
nucl ei c acids, peptides or polypeptides, and aptaners,
e.g. nucleic acid or peptide aptaners. For nmany

pol ypeptides, suitable |igands are commercially
avai |l abl e. Furthernore, methods to generate suitable
l'igands are well-known in the art. For exanpl e,
|dent|f|cat|on and productlon of SU|tabIe antlbodles

ey s o o Y Y Y 1 o o
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size on a Western Blot, or by its relatively higher

abundance in the sanple. A nethod for neasuring the
w@emsmeysoes of a pol ypeptide of interest may conpCi/BR200616650241

steps of (a) contacting a polypeptide with a

specifically binding |ligand, (b) (optionally) renoving

non- bound |igand, (c) neasuring the presence or anount

of bound ligand.Binding of the |ligand can be neasured

by any nethod known in the arf® First, binding of a

|1 gand nmay be neasured directly, e.g. by NWR or

surface pl asnon resonance. Second, the |igand al so

serves as a substrate of an enzymatic activity of the
peptitgepagant biod {ppllip third dropf which e essrqicalindemey agd iscobtained. The

r eaGl iR M&%{FEJ JTRYiHEE rrﬁﬁi?a?é{f §&h (S b h’ﬁm’p EQ§ﬁrﬁ‘f§g€f The

a protease can nmeasur ed measuri ng t
cl eé&@?&i*%t%w% angd s@}s&wn weahing agp genm- fmrzhl rd, the
Ilgand may be coupl ed covalently or non- covalently to

bel al|ow n ﬁg@ect on and neasurenent of
1|g nam f&t“‘rrrgﬁ MENtE e PATERiSHE & e Y r*éiert- of similar
met hodsall rBhree otdel abehimagoidnad ves coupling of the
| abel directly (covalently or non-covalently) to the
ligand. Indirect |abeling involves binding (covalently
or nprebyadrardiment of tha iswetond dhreypdrégcivd i bokchel fidtosty in o
||g [ [
%Rﬂ?& aﬁ?&nﬁﬁﬁﬂ%ﬂ% Nt&% Ggﬁ@g nﬁﬂ ll‘"lr@xr?t‘?\g %h%}%aﬁ@gi %\ r'% Qgttus
«%oupled wth a SU|tab|e | abel and/or be the target

(r o4 BUGHher @fbb&Mbha ¥nd Indameh HeHOg bk id B & eﬁﬁ&ﬁ%xﬂm
lig The use of secondary, tertiary or even

or et Pkl SrPECorERinanh fee ¢latvic h@a‘sﬁebfteweﬂr@mg:ﬁ%r y suitable
Sui tsalbtien 386 ANMAI adfitmBheRand e @airolkel Q&Iﬂﬁimm the methad is

S R AR PR (T

ldaboratories, Inc.) The |ligand or substrate may al so

Such FAAED p e hef R bl B 10-RaPa A A e sles 3 Ridia. o

| i gamdsle oD toaiph Gindssig semaved! aotbtsbied fdr mpecilic gontygiennta fo provide
Hi S 4 Tiadhsufd iRl %ﬁﬁm%ﬂﬁ'@?%ﬁﬁs‘%ﬁq ?—IA%‘ﬁG, ldﬁlﬁg whﬂy ‘Phe dsq&trred

i nfluenza A viru aenn utinin

pr oCRHIMINGH dree glalusjigcant ‘ir:*rrﬁ*-rﬂ@ @ewnartm% “Efe'srii\m@fddﬁ use«ci as a
200! ypeptiide tht eibag i s preferably at the N-termnus
and/or Ctermnus. Suitable | abels are any | abels
detectable by an appropriate detection nethod. Typica

| ab€rderbirieihugercgulie ipaktercisesdaylofitand. beads, acri dan

ester, lumnol, ruthenium enzynmtically active

| abel s, radioactive |abels, nagnetic labels ("e.qg.

mag reetccemlaiisent tieniolion bngaapamrmgmeﬁ it stadle environment (o lay
~SUp ﬁggg f O, 0tk | abel s.
&Enzgét'}?flcal yﬁa}gﬁ b‘e ﬁg I 'ng !ggg&gﬁig;ﬁ%brseradi sh

per oxi dase, al kaline phosphatase bet a- Gal act osi dase,

Lucid gfeare emﬁ&ﬁtﬂgﬁrﬂhé’ Blihy 8% KheheRb ropbink 3RLR rznwmnment and
substrates for detectionlnclude di -am no-benzid

( Dasy! "Ry Teod conigining gt SEHGTI 2 PEfFeso KBTS BOP melhod, having

(4- m}rtrﬁbgrhtﬂm ;smmmtnhum SMn0&Ha0R0ARMR pathogens, are suitable for
Lo br onp- 4- chl or o- dawy Vﬁ hosphat e, available as

reaﬁ?ﬁ§89@§§58§“§ u m Roche Di agnostics),
CDP-Star(tm (Anersham Bi osciences), ECH(tm (Anersham
Bi osci ences). A suitable enzyne-substrate conbi nation
may result in a colored reaction product, fluorescence
or chenol um nescence, which can be neasured accordi ng
to nethods known in the art. Typical fluorescent

| abel s include fluorescent proteins (such as GFP and
its derivatives), Cy3, Cy5, Texas Red, Fl uorescein,
the Al exa dyes (e.g. Al exa 568), and quantum dots.

Typi cal radioactive |abels include 35S, 1251, 32P,

33P, and the like. Thus, suitable neasurenent nethods
accordlng the present |nvent|on also |nclude
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| east five, nore preferably at |east 10, even nore
preferably at |east 20 pol ypeptide markers accordi ng

WO eoovigsops esent i nvention are contai ned on t hePEI/EP3006/060241
According to the present invention, the term"array"
refers to a solid-phase or gel-like carrier upon which
at | east two conpounds are attached or bound in one-,
two- or threedi nensional arrangenent. Such arrays
(i ncl udi ng "gene chips", "protféin chips", antibody
arrays and the like) are generally known to the person
skilled in the art and typically generated on gl ass
m croscope slides, specially coated gl ass slides such
as paPgabiedird is métickewel | ul ose- or bioti n-coat ed
slides cover slips, and nmenbr anes such as, for

@p nmenbr anes based on nit[ocellu[ose or nylon.

The Apirahly GO P e @@étfaﬁrbfma lqying &isd hayingdbe pregi§ed saptaminant
cel lige e@kﬁﬁﬁ&ﬁdﬁ f“@ ngiaG hﬁﬁtg bieRShe BNE sbl ghaddd i tre*iréd & A0sterile
contenpl at ed gnsi on arr%%6¥ as arr

G cc SRR oo HuOHRWE R HYBR O OV (gHin 5 e GRimay o lover
LA c6@60B)nt iSusperssi on array technol ogy: evol ution of
the flatarray paradigm Trends Biotechnol. vol. 20(1),
p. 9-12). In such suspension arrays, the carrier, e.g.
a nifcratiomth Okrtimir osmspdl dnanvengon mmmudnriummsmﬂ&émnemm
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pol ypept i de mamikem the carr idionghtroterirenpirees®nt | nvent i on
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specifically to said peptides or polypeptides. To
deternine the sequence of a polypeptide, it should be
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limt for each plot (i.e. the maxi mum val ue al ong the

X-axis) is indicated on the top left of each plot. As
we@iodeyo9s t he contour plots differ significantP@I/EP2006/060241

bet ween the healthy subjects and the renal disease

groups. Fig. 3 Flow sheet for diagnosis and

differential diagnosis of renal diseases (exanple).

Sanp., sanple; Ms-dat, Ms-data; Disea., disease; Y,

yes; N, no; n.d., no disease;ld.n., diabetic

nephropat hy, FSGS, FSGS; M3\, MaN. MCD, MCD, | gA,

| gAnephropathy, diff, differential diagnosis The
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fast and stable al gorithns showed good performance in

the evaluation of clinical markers (D eterle F,
wo/mdozeesobtagedorn S, Liebich HM Gauglitz G U PCTEER2006/060241

nucl eosi des as potential tunor markers eval uated by

| earni ng vector quantization. Artif Intell Med

28: 265-279, 2003) and different areas of bi ol ogical

anal yses like DNA arrays (Brown MP, Grundy WN, Lin D,

et al: Know edge- based anal ysils of nmicroarray gene

expressi on data by using support vector nmmachi nes. Proc

Nat| Acad Sd USA 97:262-267, 2000). Nornmal urinary

pol ypeptide pattern anal ysed with CE-Ms: A graphi cal
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D scrimnation of the di sease groups was achi eved in

the |l earning sanple. However, nost |likely due to the
waeembloosmsrber of FSGS patients, these coul d noPChEP2006/060241

discrimnated from MCD when appl ying cross-validation.

Hence, FSGS and MCD were conbined into one group. For

the discrimnation between healthy subjects, MQD FSGS

and MGN, four PP were selected by CART fromthe |ist

to build a classification treéswth five tern nal

nodes (table 15). The correct classification rate in

the |learning sanple is 94. 1% After crossvalidation it

reduces to 84.3% g)93 8% for healthy controls, 71.4%
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Therefore, the term"specified contam nation free or

"germfree status" could include sone or all of these
wa@em7iogsomich broader than just free of specifiPBCI/EP2006/060241

pat hogens. For exanple, conventional specific pathogen

free (SPF) are not specified free fromsone viruses

and i ndeed can be contamnated with bacteria. Thus,

for certain uses, these nay e sufficient. The use to

which the eggs and the birds afe-to be put ||

determne the contanm nants that the egg or bird nust

be free of . Conventional gernfree and sona SPF eggs

are derived b treating fresh naturally laid eggs with
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bird and the surgical iso to Datallad Description of
the Invention n general terns, the invention provides
a surgical isolator and cradle and neans for using it
to provide a contain [nation free atnosphere In which
a surgical procedure can bo perforned. The surgica
procedure involves the surg fear-renoval a prenmature
egg Sn its shell froma bird.




The cloaca is the principle area of contam nation
within a bM The cloaca is a chanber |linked to both

wo bm7dozgest i ve and reproductive systens of theP®@i/RP2006/060241
therefore an e g and faeces nay be present in the
cloaca at the sane tine. The egg, prior to entering
the cloaca is free of contam nation, However, as an
eggshell Is porous external contanination hen the egg
passes fromthe reproductive systemthrough the cl oaca
is a npjor problem Specific nethods are required to
renove it fromthe parent bird whil st numintaining
sterili and then, because of | s prematurity,
addi ‘P‘F*bfh‘éﬁ sugisdiioiator wed oertea feriesiered eopnedisat When the
and matsRedide ¢ §§t§@:ﬁ$§r§ Bl % i RESQ Ik St?t‘(?gﬁﬁ@(zi { adnesive layer on the

Speci cal | resent invention is direc
U gt g AT LG iR B ep hoa A baypsalisoiatr

procedures hrna prenature egg is renpved in | s h

ro et bi r rior he transfer f the e
Phe PR Hedeh e S b strifea e Ta o tesiabranrgater
a gewroehy eeneggile Juid irsnemeriatt ve rblbadedting IBMEGhEAlisoltor to
| sol aLprk ng%&%g%%eBrOV|de a sterile environnent for
t he proce ure to arried out in Preferably, h
surgical isolator should includes a steril e gaseous
at nosphere. According to one enbodi nent of the
invention, the isolator suitable for surgica
mani pul ation is made of walls, which nay e fle i
with at toast two gl oved ports 1 for surgica
mani pul ati on, a separate entry port and a solid
isolator floor el evated above ground in Che isolator
floor in front of the gl oved ports, there is a specia
surgical port, Preferably, the surgical port may to
approxi matel y 200nm x 300 nm The birds are presented
ami held for surgery using an adjustable stainless
steel i 5 cradle which is pivotalty attached or hinged
to the underside of the isolator floor bel owthe
surgical port. The surgical isolator an associ ated
equi pnrent msterilised using conbination of nethods

i ncluding heat, noisture {stean}, radiailon and

chem cals 0 such as peroxi des and/or organic |odine
with alcohol. Sterilisation nethods that do not inpair
t viability of the enbryo should only e used,

Furt hennore, to naxinse freedomfrom bacteria and
spores, all surgical equipnent shouldt e mma S
According to a preferred enbodi nent of the invention,
surgical isolators should be thoroughly cl eaned,
dried, sprayed with al cohol (exposure tinme of at |east
10 min}, dried, fumgated with v/v peracetic acid
(exposure tine at |east 20 minutes). The atnosphere of
the surgical isolator may be purged with sterile,
filtered air to O avoid enbryo-toxicity. Electrica
and ot her equi pnent not suitable for steam
irradiation or peraeotio ackl sterilisation nay be
sterilized using comercial ethyleneo ki sterilising
systens applied mor ef r | twice for 24 hours.
Accor di ng anot her enbodi nent of the invention
adhesi ve, transparent, sterile, urgic plastic or
adhesive filns may used to a i v a stable air seal bt
ntherili e surface of h bird and the isol ator.
According to a preferred enbodi nent of the invention,
the surgical port is preferably seated with a
transparent plasite or adhesive filmto enable the
fornation of a conplete stable air seal between the
sterilized surface of the ir and the i o opening to
Jhe surgical isolator. According to a nost preferred
enbodi nent the surgical port is seated with first
Iayer of sterlle transparent adhe3|ve f|In1 a b|rd S



5 Mai ntenance of the integrity of the film and
facilitation of surgical approach is enhanced by the
wais®7095998 cr adl e, which all ows stabl e positi onP@OEPI006/060241
the bird s abdonen relative to the operating surface
of the surgical isolator. According to a still further
enbodi nent of the invention confirmation of the sea
Iintegrity nay bo made using fluid test materials such
as sterile heliumgas rel easeddsepiieafly into t
surgical isolator and teaks tec t d externally by use
of a heliumgas detector. Alternatively, sterile
indicator liquids (such as iodine solution) nmay be
usedX3A@!abt ect ed by visual inspection 5 Preferably,
surgical renoval of the egg is best conpleted rapidly,
3V%h |l ess than 30 mnutes fromtine of euthanasia,
W | npairment of enmbryo viability. The prol onged
use of anaesthetics or ssiv ela s between eut hanasi a

f t ent bird an | | .
S TG PR B P B ket o WU S g et e
sti lan %mm @mtmmaﬂﬂbmhm wfed ingurilyy divbing of é@pmﬁm @vipadition)
oSSBTV Al R BIPAAC G RALY ST i o
adhalgy Uisef [] when anaiggivea ladd waherlalotad fofeach é?ntalﬂf dihe time of day
tr apgaciy @0 Lkoudgh aﬁ@ﬁm%‘éﬁ&“&ﬁ@@ %H’S‘L vﬁy ﬁ&hﬁam@% S the derivation

eritoneal |ayers of &d

r o9 TS dntemal wos then dme e a&*tmh §‘€%?F§*é am(gé:sb lammtumv was
C' opashmef fdr rehREILS 1Rk ﬂ@@ro{;ym Qs iGleRbaN of the s
uterus. Ail direct contact between fluid forns of
sterilising solutions should be avoi ded to counteract
any Foi she ofockampal birBnivef caRdayal Wbl adbinliddy dislocation and shortly

L N e 0 e

lF:ow daathers fverchreriobeddindm Betvenien dwnixheng whderesy and the oxposed skin
tra eV I o b
; eng%ﬁﬁj?h '&ﬁiné 2 a(}% krﬁn?{% ol iulfﬂﬁn@: 5!9::?1%?@&&3}‘&%?“ : ?\ia%?} fl\%lbti was
t he Hemprgetbunder %ﬁwwﬂhgdtm@ﬂ égf@ma'am‘t@“tm‘ah#mwthg Hhsolulion of

€gg pa_ rﬁ@mi& lﬁ&a@ laf@bolliNEEsHNE ingﬁﬁﬁ%m{d *ﬁ‘ﬁﬁ)% Qfag%fw‘imﬁ; cjadma
gut %FWEM cont am pat ed wast e nat er |

t h “b g ea e s it F@tﬁf‘@éﬁ*‘i’ﬂ*’(fh@sﬂ FiErde enly gl the
=it hr &U@hﬂ N.ﬁaa iEnhete E}&hltlya dibpe Bl ﬁgﬁurﬁt&n§ aekioh |s.*&%i§ G‘n'ﬁﬁ and the

eut h t to.r I
ShePPARRFafin e uhs) vied o Beodt skl ot i suuure
gar ewterbl Tdis opeyet BE Iheh émndecled tistementh yi thi blitads frhm\im egg
ir
T T
anabeuerriswd cdHgYS tﬁﬁfbt?'atf@ ipndlye !pdfetif@gtré\tﬂ ﬁéuﬂmn lferdwd nonutes
asunf Qﬁé{'@ﬂa&ﬁﬁ'&ﬁ%ﬂﬁ@tl&%mtﬁ {*@Q t&ﬁsfsﬁ*ﬂg@eﬁg %ﬁtérﬁggmn from the

Accordl%}qtoa re erred odi nent of e 1L hv
t heSHRaY & HYnPra %gwtﬂw&&%«stiam sﬁﬂwn@a%mreﬂm b:wdwt was

;Jlef inBib g tia: @@&&ﬂuﬁeﬁ ix@s@}ﬁ&ﬂ/ﬁmﬁa Blkssﬁﬁchht&nldﬁﬁ? atd\@ineeadd B an
S 0O

e dis aced i the cra
PreFéP%r“ym%@ﬁgaﬁﬁ#EmEF% Bstantially s Identical and
forman acute angle underneath the |sol ator floor The
ol I d first t th

ope i b 3608, LobE L AR FBR b Bl P B
i paxhirargfemed o Heo swatswie waringl lselatoei fuilableffort dannl grdups of
rests on the cradle bars such that the uterus and
abdonen are positioned correctly. The rel ease
nechanismon the cradle Is then shut and the underside
of the bird is then parallel to 0 the isolator |teor

and surgical port, The surgical procedure for the

renoval of the premature egg can then take place. The
gloved ports inthe a ls of the Isolator all ow access
to the underside and operating surface of the bird.
The surgical isolator generally conprises an encl osure
surroundlng a or n area 5 surface haV|ng gloved ports

m::-:.
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transfer tine when the egg would transfer naturally to

the cloaca i the parent bird. The surgically renoved
we@ow7oespt hen e pl ¢ d in a sterile contai ner BETEP2006/060241

seated. The container should allowthe g to cool n b

suitable design d s e to for egg s o A sterile

container i one with an approximate vo um 10 tines t

of the g with the egg supported and protected by a

plastic frane. According to aWurther enbodi nent of

the invention, sterility f the entire surgica

procedure may be confirned. This includes collection

and eval uation of sanples such as mcrobiological s a

s (tyoknmchickenni Shickwe herarreaiatmedicatralrgal plies aidrilised by radi_aiton,

tr anﬁp@éayg%%%g b OMLdRE w%&gmﬂﬁgctf ﬁrﬂ’ﬁ %QHF%# tﬁ? bR fsotators,

for isolation nicro- organ

cul tWanasgiagd sepolesier kciaaol ﬁm%’ﬁmﬁ appgrolyeciligied Samples
f UNGhgludeA Gibdd dptGn! ek ipthoB! RLRaERALL Bﬂ@;ﬁi BB intdstinal digesta
aerobi ¢, anaerobic and nicr-aerophilic environments
tnce 8 -eri | e surgical | y-derived prenature egg is
obtained, the egg na then b incubated in a sterile
envi‘anent and hatched and reared to produce a | ayi ng
bi r &5 ”‘ordlng to he invention, for nmaxinmumfreedom
frommcro-organi sns eggs shoul d preferably be derived
ase%.%a]ttﬁtglﬂhﬁtkér%o WE%arh?EB?J %ﬁ&{aﬁ&u gpghg.ha h% SE‘F& Aty E&eﬂtélg{g eggs
1 én ottbﬁiﬁ festbiliy)>5EBdnarh eften 1985 yhéd @mg todriglogl a@amo nmtfenmm wolated
St eridnit lbém@ﬁggﬁm&he ife-cycle may be conpl et ed

outside isolators when SPF eggs and birds are

produced. Infectious organisns that nmy be controlled

by tdwchENention include organi sns that can be

pat hogeni ¢ or non-pathogenic to the rel evant speci es.
These include avian s cie (typically chickens, fows

18nd A safk eyshighthoffeie: bbb hat t“cﬁm;imdsmm{ biydqeine arek Yerlile eggs in

and s mRRR 0 kot oFAGER B ot o8 bfioions

m Chﬁﬂ@hmnﬁlstm%flmm&d@ﬂpamam Hes, bacteria (| ncl udi ng
anaer obi ¢ and aerbi e speci es, conmensal speci es and
species associated with the gut), nycopl asma, viruses
(i ndB2a@Ble retrovi ruses), prions, fungi, yeasts,

2 th ul ;dem@ ar Mram@.a@l%rﬁ mgmm m ,al:&ﬁrﬁnc@ﬁdi g E&&ﬂé fe. quhlm
ird I’ om wh | Ve

our GRSy alete 5P o el ok v aE R e ot vere
yi ngvbusted inlihie esamge.cavhluytode hiade th Rgguand sy bsagianbbiained
Iay|}$ ﬁhrd , @58, genn- free. Sin one. enbodinent of the

i pven B ??e parent -bird is chosen froma flock of
simlar birds all reared under the s mconditions. in

~an0th@r SiRogLRR ;ﬂt xlah*ﬁz és”}ﬁ%{‘ 1'ré)|1rltr<:tah%uaﬁf %tns«;b'r‘rert.fﬁta o

i s hatched natura

f | ocRNBTEWY pepguest 39§Mﬁef3 &ﬁgw ihéghi viegy iy dhahavigbiiidat lﬁ éﬁmfai! gpaboul
St at:g8y, HichBbifly Ard ébh@rbﬁa@!m@@hﬂ@ %;aréﬁucﬁv@%ﬁt&%e ntion the
parent bird is one of a birds which are of

anot her cont anm nant free status havi ng been ro uc d by
sui texdlglesg:ecti on and natural rearing nethods under

ontrol |l ed conditions and the nethod
3§ oveies B e e Resar i ad R ash el ralrealsgator an
s Priefremainb.yEvalubtiopi imduded vpes.maapiy hndfima of feoakomnol chemical
after the laying birds a hatched, a sanple of h |aying
binds is renpve?! and tested for specific contam nants
to provide a neasure of the contam nant free status of
the f lo ldeally h n the specified contam nant free
status is mi achieved in the faying bird, the |aying
bird is useci as a parent bind in the nethod.

Preferably the parent bird is chosen as a day old

bird. I'n one enbodi ment IThe laying bird is renoved
fromthe sterile environnent to lay s eggs which are,

|n turn hatched to produce further Iaylng blrds In

L, Y T "




contam nant fr status, According t a further aspect of

the invention, the invention further provides a nethod
w@boopoesepgli ng an egg of a specified contam nanPCEERI006060241

conprising Sn sterile environnent: housing a |aying

bird having the sane or better contanination free

status as provided in accordance with the nethod of t

invention; Susing the ai bird to fay | he egg; and

renoving the egg to another stérirl e environnent The

layi t ay then be d to |lay an egg, which nay b the end

product itself, or which nmay hatch into a bird which

coul d either fonn a flock of birc of gonviree status

or iFedants pemaide Ayneayhalapenilindds, icohsleth Eopitf amd vdpbwrefoans for

l ayi mf@rt Eéﬁwdeﬁildr@ﬁ%{ﬁ tfes GO %m;rr%g@eaer@t&éeé%gﬁf %’Je ujion on

fertil s are used to produce offsSpring or
bi rd’%‘”‘mﬁt ‘g‘ Uivind slegdy. rray be hatched, reared,

mai nt ai ned and bred neither conventional husbandry
systenms . SPF systens or in isolators to contrat he

ent mcro-organisns. It wll be appreciated that

n cebpaiun of suginaty-@noes] sqyk enaltaticl, BRolse hecbaanibiokiks a830, 32

P2 iy lro R AP T s g0 100

| ayilpapirbisridd 389t he right quality. It may then be

nec OUlis t.R tens o
e e L
1P endVPPyregalinesgiviatiedues ‘@Chﬁbl"é’ by §0%r ovi de furt her

|l aving birds which hopefully will b contam nant free,

S Indeed, the sterility ca b further inproved by

f eedPAGPI? 1By | ng birds, in ihe sterile environnent,

Wi t rerﬁaecbmmt ek mgrmnrmﬁtesg ybisin eﬁmaﬁaﬁfmﬁﬁ eg‘;gptaadmw on
Pref r.ab ”ﬁ the bi rid ar e gkveaﬂi {jerllle

enviFoRHERt s;tnéﬁsrpgapgagam - Wk “‘?EI” SRR i vel y,
imor nal flora may e admnistered to the chick
pre-hatghing or orally the bird any stage after hatchi
The mormal flora nay be one wthout pathogens, || wi
be &WiiedPated that i o when birds are hatched which

aresue;ws@réﬁ&?@@mmﬁé?@wnmés then e retained for
subseguent lisation of the laying birds. In this

RPN D% HIpEk MEWifShe sterile. It will be

g{possi ble, in the present invention, to produce sinply
t he s tor subsequent use. VWen eggs are required of

éeig‘ﬁﬁ'f’f'eezg‘r‘status, the first thing to dois to
i nciatie ol Siterhe lgpgsnbynaisdng! dpptiesibn etapasiantimd] wdssate an
The e. t
spoct'raEBala, RARA b phS SIBNGSBZ80 AEHE ! Ring e seot
ger mefigaselos peditigging rlr@usiemtmamfrmw aRfinksa sl formplenhey surgical
@ternr,.jnﬁmgmﬁ ronment and use that laying bird to |ay
eggs which will have a germfree status, A still
further enbodi nent of the invention provides a nethod
for Heg@ubating and haithing the surgically derived

o SR S S DR Sy AT B L SIS ot btcn i

pr ermd tireskand t hei r devel opnent, for exanple b5

Jgast rul ed, Also the tck certain

o el B PR S BL R O AR ot el g g SHobier e
exanphsalred cbthpayrgbal :sammmu adiutive lgergudishentshigldf  and
pore formation in the shell nmay be inpaired. The
shell, its pores and cuticle nodul ate respiratory gas
exchange and hydration of the devel opi hg enbryo,
Therefore standard hatchery practices for nornal laid
eggs may not be appropriate for optimumO viability
and can require nodification to achi eve consistently
hi gh hatch of healthy birds fromsurgically-derived
eggs, The specifics conditions required vary wth,
forexanpl e, the species and stage of d v m when
rermved fromtho P t b| Rearl ng and br eedr ng derr ved

1 1 . o .. - . o
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chicken eggs a tenperature between 15 and 23 rel ative

hum dity of 50-75% anti be free fromvibration or
waeemdeysopar ri ng. According to a further enbodi PENEPNG/060241

the invention, for the first hours standard 5

i ncubation conditions for the species of egg ay b

used. Thereafter each egg should be carefully

nonitored for i ht |oss, incubation tenperature,

relative humidity and, |f apprdpriate respiratory

gaseous exchange especially carbon di oxide and o ygen

concentrations in air. The incubation and hat chi ng

condétlons can be adjusted according to the invention.

Jdeaf'idy, 2%dgMes sgoud, pgiraalelyie digrn Vet rallsr do &gl avrgical

tar gretammmughtnmfseﬁ@uma ftﬂn@imfta;p RERY Ipaaml Mﬂﬁﬂ%@é!&ﬁy I S
deSI{ erat ures rOXInH

57 oH i R PR e 21T By 6 "Bk B AR (o 9t ncicator
of |mGtibamomimpskibhenstvanperadniras of approxi mately
3(3.5 C are desirable until hatching. Relative

humdity may initially h set at approximately 40% but
shoufxmpde 3dj ust ed according daily according to
ventilation rate and daily egg weight loss until S Day

i d when relative humdity shoufd be increased to
apprisenpig ¥y 50 L suiiahJe environnment for hatched

Chl Qﬁf&clsk@%ﬁt‘e%c@inrl% bRy Sk pARL Eﬁ%gﬁbﬁtén\dgu}{;a&ﬂ%ﬁﬁ%ﬂ of
waited isolator, with ed

bi rds [
15| P thq-ﬁgg ettﬂr" ﬁ? paren bird ophepq vipht "ﬁr%@sﬂ?r@‘?aﬁtﬁ easo of surgical
exchasrgedhiod. frequent intervals (e.g. 10 tines hour
for ciult O birds, taking into account cubic capacity

of tHE8USol ator and stocking density), floor area of

0, 2 Hnlehaty/ bird, gloves on entry ports protected
fro qﬁa@g @%t@r U nd |ighting
contErﬁo %rg'\é fdoéﬁ%g}e condi sltt(%gg{?g@dﬁl f[‘lg?gt o those |or

1gonasny |r@hta~1&ﬂ b‘twrblymafs when §ﬁrmn Speohedhcandorstitigmagd. 13-40%

|If3ﬁ%(§é{§1gﬁ%egédé]g and breeding bird in heat hy and
productive state whilst maintained in a speC|f|ed

cont%SHF RAOVerhiTay wlerus S0 syimpliar aulbpnisiao Mtk hatc! 8R fasdprie.
Spe@tﬁihﬁﬁﬁtdﬂembﬂtﬂﬂ_ ensate for lhe la k of certain
nutrients nor Iymbroduced by, for exanple, (lie
contc‘gi:\lf‘:lt]t5“i’itta§§}I ?rd inthe gut or on the skin of bird

2in dtoomuentomnadsuenvishonevry, Jt will be understood

t hat appli reptilian
spe cﬁné‘g}&ﬁ?é %Y[%E!c :ﬁ& T %H'ﬁﬂﬁgﬁ “ﬂf?"ﬂ%ﬂfe‘f&t’? “3’% ﬁl ckens, tu

e quail, ducks, geese, guinea fowl, pheasant,
partgxhgsgpwagaarrots and grouse The i nvention will be

nore clearly understood fromthe foll owi ng description

of thkieglE QW cgh@a@ggwp%mlmh@ e ys cembingliga @kthese techniques

asur qmqatmhaat at agqsatm @hﬁesttee&reﬁg Qéfgtt«mmt Dl Qiabit sty {usually life
|nve lon representa | ON Of

the® amseg'e%fg"ﬂghwmw e stﬁ‘t%“t wemgt}?taﬂc;%ﬁm

i sol*ramog amRe Eﬁsftlaﬁb& skal ol Qllhiee kgg?fc? rETh @l s-?é%s g@tetay a3-50%,
ster L.ca 0 adle for a bin

acco Eaﬁhzgti%itr ' %\;’8 dmtﬁﬁlﬁ%gﬁ "85 or provi des a
contFammntimntionor sataﬁttmbsé hne rseltabﬂe vl fohremosalrgi7d &, viabity 13-549%,
ro 1) conprises an

3T OCRHAMY B4 AL ACBeqicl NFiar B Yol 1) COMPri se

gl O\Tw“i)@?wiﬁﬂf#fr%@‘ Polvalion. yoft shelsolriddiol seibitest &ng 164 rompvid 2§-23%,
whi ch provides an 5 operating surface and a surgical

port (3) within the solid isolator floor. The surgical
oort provides an aperture through which the person
carrying out the surgery can access the operating
surface of the ir Attached to the isolator floor is
cradle (4} for receiving and positioning a bird during

a sterile surgical roc du The cradle is pivotally
attached or hinged to the underside of the isolator

floor below the surgical 0 port, as shown by the hinge
{5) The surgi caI port |s adapt ed to rece| ve the b| rd

I o o o, I




| fig 2a shows the surgical Isolator (1) not in use d
in the closed position which conprises a |Isolator

wo ka2 , surgical port and adhesive fil m (3pCT/EPRMS/@0241
(4) d hinge {5) The cradle Is in the cl osed position.
The surgical port (3) is sealed with a first |ayer of
sterile transparent a si film 15 Figure 2 shows the
surgical lsolator fn an open position such that a
chi cken may be placed Jn the c¢fadle. The chicken is
pl aced head first into the cradle and the operating
surface of the bird is defeal hered and sterilised. The
air seal n the bird isolator nay b tested before and
af t efab Bl’r‘de"r?“ BI811G9% 10064 paserq! ggicalewaningitien. pedd. whi ch
are released into the surgical isofator to enable
ext et nal ﬁ?ks to be detected. O Figure 2 shows a
secHd™eIY| e adhesi ve frfmplaced on the sterilised
undeﬂ'i&'t‘ldeufodntibabmtectl&l o keedily , adnli t&ﬁ@rﬁ%@hluﬁmuﬁe DR QW Sllnti rh-sﬁiﬂn af

of t e es ve t. sho

2 P RR AR et ERL PBroromal ERu Tt “oBhEaRy sy of
tranwpmu@raﬁdatdhemmmtﬁcﬁm is placed on top on the
narr;gg%rﬁ;trl p of adhesive ffm At this stage the cradle

Sprvoted into the cl osed positron to ensure stable
posﬂf‘lfﬂi‘é”ﬁi g biocs (el 2248 g kb stetity 8- B ve to the

opengy Mh@t‘i&%f@&@nﬁa ﬂ?@*&aﬁ%t@h%g {gpgl ator. The bird' s
abdonen shoul d be parallel to the floor of tho
*'%urgl cal isofator to facilitate surgical nanipul ation,

Iegixah@w:m :be held in the fully flexed position and

Coo MR & prSheRaltr g o

o BB IR imrcirgeconphihsr (eeratore
sur guciadty. pogtonematiocachtesibioe, tibiatiorgrindubetiodi kbnditoonRerhpdralure,
Comh%tt\ -dit*}‘ om l‘ﬂﬁtﬁ%v %tn%m;r? x%'ith ﬁ:%%l %xﬁdqnggart}? h«%&i%{)ﬁtﬁ%ﬁiﬁms an

1W1er$ﬂthh@ vfﬂlbﬂi%'t adhesi ve | ayer on the port s i contact
e e e e e
ai r Serage fves of Qnkd +5 g ihashatkility was 9% SHadoP0 e sipctively.

t estregpbaivar e vanthiadbigbisUr GET Mogh Ney S§ eE‘Ih!}*se baali dog  with
mat eri al ar e

e orpT vl PRSoRERES 2HC BT age@mrafl’ifﬁt%ﬂ i iy was
=M o 6Bt ety Ea'tiufetspfﬁ:&\rml e n five adult chi ckens of

kno re.r e I nets ang!
al | \g[gggb?ge'e R hﬂ?gg‘lagﬁ‘?d‘q g‘fﬁ% ﬁ%@ B %*" ey domec.
on) awasuprecorsedtigidi wegul2 4’@r1€€a®mcﬁ€éw @%avemﬁase‘}(}%?
perl‘%&g geneantlne of day (linme. L) when a egg was

s calculated for a female. The tine of day for

L-3h was ca c lat and t period fromL 3 to L was

s fnomgaakadieas the derivation interval. This interval
was The tine in which aseptic surgical |aparotony was
perforned for renoval of th nost devel oped eggs in

eac shixpaied prenithbwpe O@r&ﬁtﬂf Rariddld ifsesfyAil BARAS eI results

ceryical dislo I on_an ly af t el I e ed.

o bl i@ ad AbaPer e ledine }ehise b FBpleE tot are
m nugtiesl, mﬁ@t‘ammatasewﬁ@mwnmmem yformiord henvientayad ot Higr dsbility
nd, 1d . iR S e ! S0%. .
Q01 ftRo Tl 6 bR o S hRG G Sl Tt B ncning

bi rwm@ﬂﬁ?ﬁmtwﬁmced under a specially adapted
surgical isottor sterilised with a 5% sol uti on of
peracetic acid and containing sterile instrunents and
a SOOm fiask containing iodine in alcohol The bird
was covered with a sterile drape and a sterile entry
port of h isolator was then placed over th drape A

| aparotony incision was nade and t he ovi duct
(typically ihe uterus) was tied off at both sides of
the egg using suture nmaterial The oviduct was then
transected distal to each of the sutures fromthe egg
and the OVI duct cont a| n| ng the 99 was rermved fromthe

o o "
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At 18 day of age. five chickens were renoved from each
f the rearing isolators, eul hanased and sanpl ed for
wh2wre93998 ogy aerobi c_and anaerobi c cul ture. SPEI/EB2006/060241
cl fiver, spleen, heart bl ood, vagi nal/cl oaca, caeca!
aritl smail Intestinal digesla 5 and faeces. Rult V b
chi ckens were hatched successfully fromthe
artificially derived gs 1.0 (hatthabity >S0% nore
often > %o anaerobic or aerobiFc bacteria were
isolated fromthe chickens sanpled. S A sate and
highly effective mh d for artificial production of
ger fﬂ  fertile eggs In chickens a established. Eggs
werggilggie d produced viable germfree chi ckens which
were successfully naintained in isolators. O series of
furthe t udj es e cordance t 1
var i abf eZ‘ SE 4 %‘1‘% "’Wﬁf‘%ﬂ”ﬁ%}'? 3&?’ Hgl é'f’i'q"lwidﬁﬁé‘ ﬁ“““mmm
vi abi | i t yre@btrsip @m:aahdhytheiamgmnbrmﬁﬁmlaﬁx@l@gﬁemmnmng
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sterile surgical | ola and cradle tor a bird which
provides a eantam nantfree atnosphere i which a
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for receiving and positioning a bird during a sterile
surgi cal procedure having an open and cl osed position;




wherein h cradle enables h stable positioning of the

operating surface of the bird relative to the
wopwrariong) surface of the isolator such that tPer/EP2006/060241

operating surface of the bird maybe operated on

t hrough h surgical port; and wherein the cradle in the

cl osed position provides a conplete and stabfe air

seal to be maintained t n a bird on the cradle and the

surgical 2. The surgical isotatior and cradle according

to claiml wherein the surgical port is sealed with a

transparent filmduring use. 3. The sterile surgica

| sol ator and cradle according to claimlor claim?2

suitable for SfgErpe vRgsioUivAGE wdhe turgoall of a p

mat ur eg fromsReg Hh 8RksSN Qﬁh@ ut&hfsdmd 4‘%“}% 184 &4 4 4R the uterus
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clains 1to SOVH%P%mHh?H@“@@ﬁ@ﬁ@“W@ﬂﬁFVB@alIy att ached
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precedi ng claims wherein the surgical port is seal ed
with a first layer of sterile transparent adhesive
Pilm the operating surface of h bird is cleaned and
sterilized and the bird Ss o placed on the cradle in
the open position; a narrow strip of transparent
adhesive filmis placed on the sterile surface a
second | ayer of sterile transparent adhesive filmis
pl aced on top on the narrow strip of adhesive film
and The cradle I's noved into the closed position to
ensure stable positioning of the operating surface of
the bird, preferably the abdonen, relative to the
operating surface of the surgical isolator: Werein
the first adhesive layer is in contact with the second
adhesive layer and a conplete air seal is created
between the bird and the surgical isolator. 7 The

nmet hod according to claim6 wherein the air sea
between the bird and the surgical isolator Is tested
using sterile fluid test materials hi are rel eased
into the surgical isolator to enable external teaks to
be detected 8. The nethod according to claim8 wherein
the fluid test material is sterile heliumas g A
surgical nmethod for the renoval of a premature egg in
its shell froma bird conprising the follow ng steps
Maki ng an incision through the skin of the bird,
Bringing the uterus of the bird to the surface; Making
an innin the uterus a renoving the egg and the
uterus or clanping (he uterus and renoving the egg.

10. The method according o cfaim9 further conprising
repairing the uterus, 11. The method according to
claim9 or 10 wherein the egg is sterilised Sm nedi ate
y after renoval fromthe uterus.



