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WO 2007/ 082586 PCT/ EP2006/ 050327 -1 5 Method and

mar kers for the diagnosis of renal diseases The
wW@r@sm8158é nvention relates to the diagnosis, PCT/EP2006/050327

particularly differential diagnosis, of rena

di seases. 10 The nunber of patients presenting wth

renal di seases has been incrdasing 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

i mportant. Early diagnosis and a therapy precisely

tailored to each 15 particul ar disease coul d reduce

the nunber of patients requiring dialysis and could

al so reduce the high cardiovascul ar risk of the

p:—'lfi ent-s . Curtreptd Vo —pr-e eci-se—di ﬁgnesl o andl o

differential diagnosis relies nostly on kldney

"gora ot ahdelrad S arER er Ing GlekFedS oL iGaLEERL, o

20 the di sadvantage of being invasive and therefore

bei ng conducted only on sel ected patients. Urine
analysis is a different approach to diagnose renal
Thdipseastemvenimercttes touhe dinghgsiamagticufasly %ﬁemﬁiebd@gmsls, of renal
du%&kge are routinely neasured, for exanple creatinin,
rea, albumn, Dblood cells (such as | eukocytes and
erythrocytes) bacteria, sugar, urobilinogen,

Th@'ﬂu'n{dép lof p%ﬁerﬁé‘ @rd@kﬁtiﬁ@ \Hﬂh ra_ﬁhﬁ? @de@ﬂb@QﬁE lb@eﬂ/ @idﬂ&sﬁfg in the recent
e anal

ye%rén s AR éﬁi?a‘?sd?regegf @btqcyﬁa@g}g pﬁé}l I‘d‘the)gitﬁ SysQem Many renal
disdhdef efe ntréalsiblieadredos. arSexmdy diagadtiemptd/or hadiffetratinl diagnosis of

el e ALY L b pHAS e o cac
paytichian disgheen¢aiéd griduce |t]¢fcnur@bﬁo@‘réga@ntspggplp;\gglalyﬂs and could also

1 e dWvh B HEE 3f B phidRg | aser desorption
re(flgg?ifg? on- t1| ne- gf-fl i ght %( MALDI - TOF) nass
spectronmetry followed by mass fingerprinting to

Culiei@p tréadecdingiosnl andhiﬂ ribfiferenitid diagnpsio tedien snoslly oatlkadnegfbiopsies.

RGBS LTS e SENPLSHE ML Do BRuh AR b av

thendisadmbnthgmelibeing insasjvemrnditbémoraNsing 0qudygE86ly on selected patients.
PCT/ EP2006/ 050327 -2 isol ated by acetone
precipitation or uItracentrlfugatlon Ki dne
Uringteaplysisiipadiffergus| appmpch fp diagngse.reued gjseases Sﬁo‘gﬁ‘éﬂr cygently only

fevilpar et &s (Hfglﬁ'ﬁieeﬂ'et ﬂib@nﬂé]?trﬁéi%ﬁreﬁo ﬂ’dr&:ﬂ@ﬁﬂé Rraatini€ urea, albumin,
blqoa&q,hﬂ%l% ﬁ%‘-}l%g%ﬁgaﬂfg 5%111‘8' degt h.]«;waena zgéarpmp 1i)llmogen bilirubin

and? Hofmtx@g]’ Tepiggtiaxrid emiuerm"sﬁzeﬁ)amiymsrm h;mt(ed; & thspdhck sufficient

seﬁg Ry et e P AR oG WA B Dot ry.

. Profiling an unfractionated tryptlc di gest.
Se&err ta%@fﬁbﬁs%a‘é@ beenlmad® 10932112 the plf&el-fl"s‘ %@ﬁaﬁ%&'% gs8nd.el ate
nly to healthy individual's. The studi es have not
addressed the question whether alterations in

V. eagsteakat dralngdvw yed W@Rﬁm@@ﬁomr@o%cwwﬁﬁdf: Qel electrophoresis

(2fg~:l’§g:§f§elg co Erﬁl grflf Shemt {rgpagglé%%qgsea glgsqr%téonp}ogézgﬂgré time-of-flight
(MabSEFAREF pfhagodpepephetde followedr hynmassofingemerintiity ©i iayetights normal

it f :

hufifn TR0 SN bt BPSAREI fopmé MENY L%eo@e PR, faPdentified
(V Dl hdngbeenkiesd pYy alEX%ché SRty e e%nﬁlyswmf@sms pyman ginary proteins

Sur f ace- Enhanced Laser Desorption/lonization and

Capill ary El ectrophoresi s/ Mass Spectronetry. Rapid

Communi 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

20 conparlson of dlfferent anaIyS|s nethods The

. . Y a1 L Y 1
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25 Accordingly, the object the present invention is to

provi de nmet hods and neans for the diagnosis of rena
waele@easxssq particularly for differential di agnpGT/BPNG6/050327

renal diseases. It is an particular object of the

present invention to provide nethods and neans for the

di agnosis and/or differenti-a. di agnosi s of

| gA- nephropat hy, which is the nost common 30

gl omerul opat hy. According to a first aspect of the
isolt&B By tacétone precipitativier ptcdoberifiigatiom| Kiddebinteinetiorsd, wafl. 62, p.
14%F$ %ﬁresence of at | east one pol ypeptide nmarker in a

'% sanple for the diagnosis, preferably the
differential diagnosis, of a renal disease, wherein

c.$. h§paﬂ19 ¥ BE @15{79 @i r%?t%& fhe gs RotéRd B&igded §5u1f1ﬁ@ E‘é.rhﬂ@s %&U@ypsm and

ers shown in ta

ideptiGd dégawxﬁ@rﬁgm d&b/musigms by mganps, 0? ﬂﬂau'éoﬁhrewtqgraphy-tandem
misg' @pe@fr&%@iﬂr (cry Sﬁﬁl‘:rQﬂ al. (L0019 ST Hegds ﬁéﬁkﬁﬂg tHbaIrmMri brdtétﬁhe using

ok Do et R SRS 3 SRR 5 b i

digdkd, Pestesthicalvoy. 1dpa@ho8B, respectively, different rena
di seases. 5 The present invention has numerous

advant ages conpared to the state of the art. First,

Tht:zhae stupheesreh&ee ooly tcheplghyy plptifends. mbha éﬁlshqacb@mnwg addgessed the
B é}#ﬁé aﬁ 288 RSprelRhes g? ltﬁlgﬂltrjé E l&gé MRles SABE BSed for diagnosis

ere 1s. no nee i'opsi es. Thus,
Ofﬂﬁ@fﬁiﬂ@%@ﬁgnqsﬁ@ﬁﬁ%ﬁlsﬁ?ﬁeém a sinplified and fast

di agnosi s of renal di seases, allowing to screen

 BREH B E bl i oM D AE0RE B pO5ARlAL 66 fr
didguodih ef murshrandis glompoilyeeptifisl éM&N)kéaos Newwitiehgl. (2004). Mass
p%&?m&é@xﬁregfrftgg Akt Wﬁgiférgﬁtl g,f ﬁf?ﬁr@é%dl ProfdiRY Elxo@oﬁlpanson of

erent renal | Sease nber of

SupfagekBrkancerb naver e PeaeretprioTizatignt frad &aeg%\m Ftaepphqspsis/Mass
SpadttdNryt Rabﬂ%&ﬁﬁx@nﬁ@ﬁ&hsﬁﬁfmas%l%bé%n@dl@ s8N9B8! 149-156)0However,

di agn S ared f on
sergpIhA PPN, BEIeT WA e o0 R U o] Pa gy Bneried with the
coﬂnpmtllcﬁ' riifierent dedysivembthdds. Viftie clotual Hxagnmsmcrmhwfeths anagkers has
lﬁ &ﬁﬁgﬁfge mar kes wi thout the 15 use of specific
e ?ﬁ §%ch as antibodi es or aptaners. The
pol ypepti de markers as shown in the tabl es have been

y t d $Apid hRdMmbds and for di
COhF&lCﬁJ Dqg?leasllsgn &as};&?ga ge%tﬁ%;l met rB ( CE- IVS? anwhIlmf:sahnsvwOIII lagnosis,

pansisulgey diffeseniial diagRests: ohMmeLAIStasFT her nore. t he met hod
has been described in detail in von Neuhoff et al.

Ackp0E) 7B S TR 4.0 o L 5000 B s o e

diagnodisaicEreralndiseasct, pasleulaﬂvgmr cpfﬁemllalahamlsmf ramad diseases. It is an
pmgg{ﬂa} bBE% 7 {6E LrQRARakL i%{ll\@ﬁﬁow@ﬁl%{l{oaf’%& éxeaﬁ?ﬁirdche diagnosis

nr'cations i n pec onmetry,
and/g- disfsyentigh adiegnngis fcrfo AEOREPPEPAR: ePBicefif nithyy WAE  common
gkﬂggmgﬁgh yde markers, it is possible by methods known
[ e art to |dent|fy t he sequence of the
correspondi ng pol ypepti des and then to synthesize or

Acerdpizad udhst e of (espesti hyemidy gepirobles is eo@ed by the use of the

e 0 SR AL eGP0 20 e, ot

theadiffetafialnddgrimpist hé aerema\sﬁhseamj whee¢in the gekypepsidet inpaker g5 selected
] Y. [ ty arly mass and

T ol Ay by

It is 30 known that CE migration times can vary,

typically in the range of 5 min, nore typically in the

range of 3 m nutes. However, the sequence of markers

being eluted is typically the sane or very simlar

for each CE system applied. The system can be

calibrated by use of polypeptides which are present

|n aInDst any urine sanple e.g. by the pol ypepti des

o ~ o~ o
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In table 1, pol ypeptide markers are listed which are
preferred for the discrimnation 5 between healthy

wo pah7w8x$e@l s and i ndividual s suffering from a PENAP2006/050327
di sease, particularly froma gl omerul onephritis or
gl omerul opathy. In table 2, gol ypepti de markers are
listed, which are preferred-for a discrimnation
between FSGS and the healthy condition. 10 In table

in sy CaRablo i BRESeH QBTGP oBtaper Ruce BRG WEnHR) felp of the

polyp’rﬂ@hﬂe %a@@ﬂsymﬁtdvﬁlﬁ imaatteristale it iistpedsiblhiocteliably diagnose or
of 15 FSGS and
aifferny pgpe Ssbishhalibdl AR 0T SPeq Whfch

are preferred for a differential diagnosis bet ween

Th{é%n? %Jepﬁm? Hgﬁ ﬂﬁ-@&ou@f@aﬁ@?es%on&l@i eg)s{hg r%tea@é %‘Ifsatfhg grt First, the

premi:@ pf theepolyneptide @@rﬂi‘fﬁ? acap the gFveption gan bedipraresd in urine
st hﬁei@?{%tiﬂl&reQQ BQ 'nEécbe také‘bio@ﬂle? ﬂ'xuspiﬁla YE&Biht ilention allows a

D e S Ao L rftgatg oty fos e

preie@bé of &nap disy&esphmdiﬁi dragﬂoee seral diskasst edearlyhitagdes afwthermore, the

o LT BT e PR R NGB G
bettvedyl diferenp atna dreaste Tiwrineh swumber bf sragkrs idendfiedapesording to the
pre%'h’?fﬁ%érﬁfém oWd %tgrlﬁﬁbacseoﬂotiv%e@ﬁim Oarfe0 @Bﬁftﬁgtyt 8f dnosis as

condition. In tab pept |
conapaged icsmedusw eplya ginglecdred sarll f‘Ei’rm]Eﬁrf(ffe‘iﬂé‘ilfF’iSalfﬁso the present

invelitRANQSVRles bR WHISHNIW th hefige Baid holyegtidSBrk@s without the
ri\é{:D on tg t her, hanah %5 I n abI e 11, poI ypepti de

use g S‘é‘iheai:?an ? "ﬁscgra@ W erred for di agnosis
of 1gA- nephropathy or M&N on the one hand as conpared

m@}@@g@%%@%%ﬂb\gﬁ A th Z@ﬂ%?%éeoﬁ@eﬁ%ﬁennﬁeg by a method named

capaiaey ial@ir@ﬁhormsmsaﬁée%wmr CEDE) ,diflaghi o’gi s eoideicglhsd further
PR AR2HB, A% HEHBAhedbisa dela@ﬂikeaihtd@mcm&iintmatimfﬂéi al. (2004)

d | i.sted,
(Mw %@E?tfféaev?sbioraiw? P s Dieagiuy Sk Bofeips” A Comparison
of BoAacePiliaped MusanMediiiod/fortizilon 4 (apillpe (Electaspharesis/Mass
SpeclBatlly R (ARl %&P%S%‘i&fasfs SRR VSR 85:156). Starting

Pent s,
fromp @hqpapmedres defirang tmm&miu@mmhdwa liteie possitelel by gnethods known in

the ghfji ?cfe?iﬂr)i at | sHLRABOSE e Q@rtsr 8RdinP 8 ){p@éﬁd@@ dhy HQH% Synthesize or

rena nts usin port " vector machi n

pro@i@@oﬂm ﬁgrr@wowéa&pmcéwer%d% ¢ &b [Véthy ghe éslryﬁérﬂrmgg symthesis or

explds§ibR &f Ml dobrebn@indaRAe Us@promiateledifser enti al di agnosi s
p between 15 healthy, FSGS, MCD, and MGN patients using

random forest analysis according to Exanple 1. In
Thetrahlﬂcers]ai‘e dpfied bepthérd @msa amd ihiemrmgraﬂmm(ﬂmdua\wpﬁlaanelerﬂmthoresis

(CEI)) O% \Elfaﬁ% gllqéi‘is E %bg CHi!iéilg H”R%l"aﬁm? %ﬂf(&e?ﬁ rilyg:?ﬁl n es ac (0] ralanple L Itis
knov tE&ta@E In@gllathQ dimjes cmammar, tygicallp iy fepengreafl e, (mege @xplcally in

the \Mligeibfhﬂrﬁn%ﬁmy@ rfOF sdiddnes %i'tmaﬁrkerg'iﬁﬁigoéh@d is typically the
etween_ ?f atients u g mgn?) E
Sy 1GrY AT i?gl @w@éaﬁ%? ysgem can Pg g ]ébri‘@d by use of
M@@mmdﬁlsir _Iesdnt ai ﬁdad@dwmgirmﬁm\/ﬁn’qﬂ@re ¢ 9gdhé pélypeptides given
| 1 agno
i éé'»’;s G4 Tt R I el s a0 b MRER TR R o R4 MO: 5
can sevEfanqlibrationl n tabl e 20 and 21, pol ypeptides are

| i sted which have been identified i n von Neuhoff et
al. (2004), which has been cited above.
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30 In table 22, polypeptides are |isted which can be
used for diagnosis of diabetes and/or diabetic
woe@isdsss hy. I n table 23, pol ypeptides are |iBCEEP2006/050327
which are preferred as internal standards to
standardi ze the CE-tine. 35 WD 2007/ 082586
PCT/ EP2006/ 050327 -6 In table 24, pol ypeptides are
listed, which are preferred as internal standards to
standardize the CE-tine if the pressure nethod (0.3 .
Varintiorl opthie maasesdretiveny measEseampplscorbetgeenghiferemngss spectrometers is
¥ | oSt andards in
rel BB G e R P o o B R 2" CT i cal
data of renal patients are |isted whose sanples were

In th€Y, O;smypeifpei&@trhérkfxat ailr@rli@ébd Fmi_idl?_ﬁf& bﬁ@ecrfgr k@rthe discrimination

accqording.to .Example .1, evi.at.i ons: , . .
betvage GSRF I B and SFaals SR g Tor acishat diseapeugtoulary
from a glowferalbhdphrifie ot ploweaslupgthessi on;  *, clinically

uncl ear whether MCD or FSGS. 10 The pol ypepti de

mar kers used according to the present invention can be
In tabtketriolypeptidamarketsaire lipiedswhich arcapretsaedrnieradisetimination between

| BphESondiibine sanpl es can be taken as known in

Fscgﬂgﬂg?gte o? ?%elart. Preferably, mdstreamurine is

used in the context of the present invention. 15 The

In t442¢ BD gilybgﬁid@ﬁlkﬁ(%% s elckiat; ootich rRan be Ushe fer @iFRANtial diagnosis

i nv on be gene expression products such as
beWﬁ?B?@ §mdégg¥%des, and fragnents or other degradation

products of proteins or peptides. They can be
difi Doy Do . . _ _
i L b ARS8 R0 g o o
FSG¥omd MGN.i s known that fragnents and degradation
products can have a different diagnostic value and/or

hysi ol.ogical role than 20 th rotejn or. pepti.de t .
in bl 5 BRSRFPUGE FAGKST POt VS R Bl G § Bitagntel Stagnosis
betvibie 8868Son théliohé BaeintindMR ot MGN odely atlatiiand. pr oduct s

or fragnents can be found. It is also considered to
be within the scope of the present invention if the
In tablé Aepalgpgitideimarjerstare disted, whichoie prafeired) farptisgnpsishd MCD as
[ contained in the urine and to
Com'gggﬁfgkgﬁgggﬂ&%ﬁgﬁybally modi fi ed pol ypepti de
mar kers. The pol ypepti de markers according to the 25
In t4H1€FE blgja RliathefeRaate 13tedD eidH ae prefefred doméigferedfiidl diagnosis
b andéﬁéla §¥ particul arly between 700 and 14000 Da
CAESR A rly between 800 and 11000 Da. Preferred
pol ypepti de markers according to the present invention
Ui . _ ti L. i . .
tn oMIES, bBepal haRbEed 1R, A fh el s A ABoP Siognoss
betweer MEP ot thoonedandi andsF$@Y onMGN onithe ¢therdiandt andar ds
are listed in tables 23 to 24. Preferred are al so
| ypeptide markers whi.ch. arge listed.in table 1, but
tn by S pElyeapa Tk drohoud Whiahgre DEeif) B cieghinig o MON as
compdedtitthe hedithyanddioion20 and/ or 21 and/or 22. Preferred
are al so pol ypeptide markers which are listed in table
2, but not in table 14 and/or 15 and/or 16 and/or 18.
In taBe FO,gfodypeptidamarkers arepistgds opticld erenprefened fohditferentiel diagnosis

| [ t j or 16

beriebEMRIN'ER BB Sy SHTLTE s R0 g s Bne !
Preferred are al so pol ypeptide markers which are

In tdme;;w,dpm p&;ﬁﬂ'e?ngﬁkeﬁuérem%tt?d, nwliak | age agfe_fereéadf&rdiagmsis of IgA-
an or refrerre afe al SO e L de naf.Kers
nepHGRACHY iGN G B O Tetb e s ot Y PRt

and/or 16 and/or 18 and/or 19. 5 Preferred are al so
pol ypeptide markers which are listed in table 6, but
not in table 14 and/or 16. Preferred are al so

pol ypepti de markers which are listed in table 7, but
not in table 14
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and/or 16 and/or 17. Preferred are al so pol ypeptide
mar kers which are listed in table 8, but not in table
wa@2oo7jogessmd/ or 16. Preferred are al so pol ypept PABEP2006/050327

markers which are listed in table 9, but not in table

14 and/or 16 and/or 20 and/or 21. Preferred are al so

pol ypepti de nmarkers which ase listed in table 10, but

not in table 14 and/or 16. 15 Preferred are al so

pol ypepti de markers which are listed in table 11, but

In tdH 12N pbBBEstidk4markety are lided, Relah até pedswedawodidpmyist of IgA-

the present inveniion I o any kind of rena
nep}ﬂ?%aélg)éﬁs mpagdf] g.ée @@%‘1{72 § @é(ﬁg%ﬁ known to the person
skilled in the art, for exanple |IgA-nephropathy, 20

In ta?{rgng\l}] %,meﬁggy ﬁlagie‘?yﬁfeull)xé?&gggﬁsbﬁ( bi®) prefdad for differential diagnosis

gge | sease focal segnenta
betwgbw fgrk-ueplyepathn ar&MGNr - di abet i ¢ nephr opat hy.
Particularly, renal disease relates to a

| omer u] opat such as. | gA: nephr opat hy, MG\, r
In tafisckd, PEUBRPUASH e st Wich PTG HeR R T entiod heBRy £8GS, MCD,
and MIAN peféitepat hy, MCD, or FSGS. Most particularly,
renal di sease relates to | gA-nephropathy 25 The
gl onerul opat hi es are a subgroup of renal diseases.
In taBleokfe pulyppptides exs listadowhich have besnawed fogidiféasential diagnosis between
Lf; ' i ORER ' hehifdadca6idaig ekample
o
l. corpuscles, glonmerulus, and Bowman's capsule. As a
consequence of these changes, further

t honoy phol pgi cal , chan nma, 30 L. :
in bl (6 POIPERAER e he Py eep et 1 G efiet SiEbegjs beoween
heality, HSGS, kG, asl BéGYepatiaphusing srandapa-foegshapplasinyaccerding to
E th%]ﬁost common gl onerul opathy. It may be a specific,
Xagp ney-limted, form of purpura Schoenl ei n- Henoch
(al so known as anaphyl actoid purpura) with increased
Tn taBle2F7] o%@ﬁtlf‘dé? L i@l Which Gdve Tdea u3éd Tur Siftgrantho dR@yosis between
es or

MCBan T PARES SHEE ARBE STRPRE 1o E AP0 o] G P LR

presents as mcro- and macro-henmatouria. Therapy nay

tn abfs X PORPB e el S ol PisR BB R B laninyetveen
MCP&ntl F8 Gl ptiaste using usingcveport Yestaronachiies pcepeding 49 Eyampls 1.
and includes transition into progressive rena

insufficiency. MaN is characterized by thickening of.
In tabirel b agkPepiden PEEeWhigh 4AYA an%&r@r@@mal ffnogs between
MGHERAFSGS pddehishempn®mefsh Wdtor mhEohirfes atcdrding he Example 1.
bet ween t%e age of 40 and 50. It is frequently caused
by nedi canents, e.g. gold, D penicillamne, or ACE
In tablend(barido2 1 polfipeptijey arcofstédaMhichhabe beentidensified imivoh Neuhoff et al.
UGOCOoL 1 J.C0] cl ophospham de. MaN is a
(ZOO%E,D lcl?lfl%:slbeglﬁgg?%%}%'a transition into progressive
renal insufficiency may take several years. 1o MCDis
In tA16 92K gwgeﬁﬁeé laROjisle M QRIEIDSHS be MeRY ifsr &iEndMRSbT ERBBES and/or
_ _cause nephrotic syndrome in children. The
diabgii¢ BIRMESPHY - t he di sease is unknown. Histol ogically, no
or only very discrete changes can be found. Therapy

L hel ude tyeat nent w . ri.1.GQl :
tn oblrd b opBorRndRS =i gl FTER milibes & HRRRTShRgRUC Ty sandardice
the CEsi@&se spontaneously heals in 90% of the cases, in

adults in 50%of the cases. Atransition into 15 FSGS
is possible. FSGS is al so known as | gM nephropat hy.
FSGS is typically characterized by deposits of |gM
and C3 in the mesangium Cinically, it becones

mani fest as a nephrotic syndronme. Therapy of FSGS nmay
i nclude treatnment with glucocorticoids, cyclosporin A
or 20 cycl ophospham de. Prognosis is poor and includes
transition into progressive renal insufficiency.
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Di abetic nephropathy is also known as diabetic
gl onerul oscl erosis. Diabetic nephropathy is the nost
wae ooosessause for requirement of dialysis treaP@BREP2002650327
In sunmary, it is evident that renal diseases include
a variety of diseases which may show quite simlar
hi stol ogy. However, etiologyg-treatment, and prognosis
can be quite different for each disease. For exanpl e,
| gA-nephropathy requires different treatment from any
In tablch2s, polypeptiddsopatistpd dulsich atsaefged as infenal standards to sfandardize

the Egﬁnﬁg @éﬂh@gﬁé&%ﬂ &Eﬁ@ﬁg?@ttov‘ﬂ bﬁ)eéérégédé@tdolﬁé}ﬁﬁleﬁlgls%d These
standards 51c STRELETHAFLPRTES] A4S BRI A REREHBES

Is of great i mportance for treatnment. In the context

In tg%lgtng ;t FlAR 1c§néqtla ane pqtn:q P\?P%Iﬂgl j{spegnwﬁmgekggrq&%is Swere used for
idem@aam loif t p/olp;ﬁeplmdm ngrkietse acemqhegt fovExainpleade Abbreviations: CsA,

et er m,n 0S| in

Co R, rFABATIES, DR, SO SR B
* chimlag}bw@?aemﬁmmob Sﬁfsdl fferent nethod. WO

2007/ 082586 PCT/ EP2006/ 050327 -9 Furthernore, in a

preferred enpodi nent, dia noshs according.to thg dentified and
Theppabyreiptids AASKETF ofied pasarfliag tarify PreFai wertipn can be identified an

thell(‘j ek diRE ¢ %Bﬁ lbékné?;btﬂ@@%uﬁxée saiﬁ‘ﬂ;ﬁest GUrEle ‘winpledrcan be ahken as known in
| agnpsj s" | stingui shing, be
the a’}afefg @? &he ag; ?ée?grggly, mlélstreagx gipg ranUﬁI L g ?}6 g%né)\&o of the present

inveantidh.vi dual patient 5 the probability of having a
certain first disease as conpared to having a certain
second disease. More particularly, differentia
Thedichypeptids maekess ysadgpacerding iytheJupient Iyepitanosan,y ggnesexpression

pro&\%tsd badnl 9 rét@hﬁg @ﬁt‘id’é@eﬁn@tﬁi@%ﬁ bi/\/(bﬂli&n@égrﬂiaﬁeﬁsﬁﬁducts of
protm;ﬁso?r,\]mfg% %ygqr,f)gxu %:ﬁb é :qgg?ﬂsgﬁafl%\g na‘i écﬁg t10¥1§ e.g. by

glycdpgahii@t, photloeylmeed, ,almlomrcﬁshnﬂﬁdmkmm Itdaknevatles fitagmants and
deg%ﬁgtgogg%rfo {Jcﬁct% rc]:?er%ﬂ;a]f J g rd?f?érleﬁl dla 0@9? 9§l'u§ aﬂé/ota flﬁ&%gl(&ﬂl role than

od conp

the prodsie rarepeptide h@yahw@nbﬁ@ndieﬁa{ éTO}’Tper?TIW Rerdifferent diseases,

! BRkIcHe b [ 1t 8 al idered
d1ffé’r5+t§§ote§ﬁ{ﬁ@ élr%] taﬁgﬂrrﬁi&%dﬁﬁg op‘ﬁlagﬂ th{s)cgﬁt Iérgéedi%a It 5 also considere

to ben®ihin the seans af fb? leesergngwsxyﬁqpo |W@“et ﬁ%mpfé 1 pretreated to
che:ﬁfc@bﬁblhédlfyym@fpoﬂ)bﬁpﬁd@&faﬁE@s @Bnthi”mles ifrali exind Andi to measure these

che R0 B Bt PERERL kL bpdligh IRoREBSRISRARL 10 e
presehicinperivathiabé b ynaéculdrengss @s@me 400 anth2e Oﬁﬁﬂaepamlnularly between
AR gh& bility of the
700%P§§encé8% &mh&uﬂk %N&Qﬁggﬁ%?gﬂ@gg??ent t he
presence of this marker is indicative for a higher

Pref@fr@@?@? bﬁtiﬁe%aﬂﬁ@ﬁé' a{&%xtdlﬂ'% b &8 @eﬁﬁﬁlb&ﬂlcﬁl@e listdd€in tables 1 to

ont condi tion th ility of the
22, Wé%léﬁéemotﬁbl?ﬁﬂ do %’ErIR%rF Haﬁlgé‘laﬂ é%é {g}a]g is | ower
Pret%ﬁé@polyb@tﬁé@ﬂﬁ tais ast iyztatﬁaltstmdmﬂe a&:ri:sedoh tatiess2 3nmr der

Pl‘eflfﬂﬁaﬁ? nl\§r 0| ﬁ?e“ (fﬂ?l el?g r‘ﬁ?)&b Q]I%e 18£d Eago\l/mr Iﬁ‘ﬁL nbtgm table 14

and/di $& asdor H vart Weand/arHé apdfm A8 lan onaﬁ) fipdor 213md/or 22.
I I b 0
prefg{,gé 1S ngér/ gog@%};%ﬂ éﬁa@thgeéémm@ﬁget géte& hx?%abé‘&@ rbgﬁ Bt P able 14
and/oprk omb5 |ng to the present |nvent|on rel ates
PreftRed 8LeLEIEd RHoRPepti®: mHeseMtciOhrealified MPeMd de baf net hetable 14
dﬁ ce Of interest. 35 The decision whether a
anc/gp éﬁ%g?ﬁﬁ% mar ker is present or absent may depend on
definition of a suitable threshold value. The
threshol d val ue can either be defined through the
sensitivity of the nmethod of neasurenent, or it can be
defined at will. The threshold in the WD 2007/ 082586
PCT/ EP2006/ 050327 -10 context of the present
|nvent|on |s 25 anI/I |n a sanple mhlch has been

T | a o o s g, T S
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when ot her nmethods are used. This threshold coi nci des
wWth the detection threshold of a typical mass
wGapwenssset er. This threshol d corresponds apprP&i/ER1066/§50327

to a concentration of 5 the pol ypeptide marker in the

urine sanple of 50-5000 prnol/1. If different

thresholds are to be used-(e.g. when using anot her

detection nethod), the correspondi ng probabilities nay

differ, but can easily be established by the person
Prefestedl drecalim polypepdide. matvers” whishzase listedi @n@blea%cwdmgn fighle 14

r t invention is suffering froma rena
m“y%ﬁgegggﬁqglo Particularly, the dIS se | | east one]3
Prefefrrednare hadsqy pdwpem@ﬁgnwﬁﬁgwhwhlag?\lﬁ hifolB: hi» but yef in table

3%¥8aﬂaﬂﬁigdiw%rd9abetlc nephropat hy. The ' control

atient” can either be healt or. fferi
Pref@reée%ea 58 PPRPEICTPBRPTBCR S (it g hf;e gt g in tgble 14
and/&Ufef ering from i.e. the control patlent can elther
represent th he hy o) [ 4
Prefe@fe uHe oqqsod Pglzfggplhs e %k%rlscu %ﬂdelrg lfg%d i?le%}:»%s’z,ﬁ?ﬁgm‘? in table 1
and/eh I9easléorilg. at | east one from t he group consi sting of

Prefeh-ge’ahg}%pﬂ ggfygé( 1AM kMBah e GRe 1804 indiaBRes i but not in table 14

14

Fopat h I%es 1 to 14, 16, 20, 21, and 22 Ii st
and/m‘n]é probabl lity (al so desi gnat ed as frequency ) of a

Pref&%dgér\éeﬂs@%I&yaaﬁfdedamrkafsk%mheneglswdemembleu 9 Butldtrie table 14
hy control patient or a contro

and/ ‘ﬁfa]{ap@ﬂt/orszﬁ)fafngﬁ 'Ad froma certain disease. The
PreféttdiCire rdlswapolgperfiae troarkens divisieh @se tisted inlitstfleri@nbut not in table 14

d/b en the probability of presence in the di sease as
amd%ibared to a given control conditiaon.
Prefattesicarrelsrapolypertide roarkerarivish iarg lipfed é&l@ﬂ? étl jut pejrip table 14
an d‘h . espective probabilities. The higher the

iscrimnation factor, the better is the potential of
the gi ven 25 marker to di stingui sh between the disease

Renaﬁrﬂi'sefaﬁkﬁ a€RRdin@lo ggngiesdmrinventionahshteastte angl kind of renahalisease or

kldnqjh gyﬁﬁ"‘g@ﬁtléﬁ%t"g‘fﬁ’ rﬁer%{zlegléﬁl a8 ﬂ{}rb%%r 'ei?’a.r{&glgflgA rn%ghropathy,
MGN (rehehrarcal | ghemémlonepleitpo) Wt(m@nmk@g@ diggaseyi FEiSt (focal-
segrr%rﬂge(l %gorhé}afogélh?ﬁls% he Hedc ‘h@?ﬁ:@g&ﬁ? Peﬁ“u&h@rlj} Q’@heﬁsdlsease relates

her patien

to aagbmeamlﬁgathb syFl fasy Le-neplreRsby. dM(?ﬁ %ﬁ@ pfrfeE'éFh?e fen more
parthﬁlﬁrlﬁ%rYaﬂ)%%hééerem?ds@ Mg AREPhEi gy MED, bhESESObaL patigularly,

rese ol ypeptide marker in a di sease
rena]p‘&??aé‘?]fel?at?%toggﬁﬂ? ?%g't he probability of the

pr esence of this marker in a control patient, wherein

the in al_.p ' r he
The glgiperuiop #hg 4 l,u'e Jggl%b{xﬂ fer%PQ 1s9a§cr3§é ggir?gxgetn%gp%tﬂle% e mprise a
severahr kigseasas a?fdlcb groat pmqle&x i GlomegHapathigan affheChafaCTEerlzed by
path&lh&?ﬁbw iy @hngdieiPras K‘g}ﬁfarpfcoﬁiisﬁles ”@[dfﬁérulu@ and Bowman’s

con patient th n the pres e of
capstlge A@awp@seggeq&:ﬁdq CAEi ENANREY e Bﬁ??@ﬂ@@%&}ﬁ%@?ﬂges may
appeh® GiBeaRs Of ihgineplires ahdintersticegher probabi lity of

havi ng the di sease WD 2007/ 082586 PCT/ EP2006/ 050327

-11 rather than the control condition. If the
IgA-nélﬂba;hﬁt]h)'r isyilsm’fkm)h/!a a9 Besgarddepbiitis Higd -nephkenathiynis ghe most common
glonbepg aa%lgy Hia%n ? I%H(ILIEWMBWHH{IQS ﬂgfrﬁt@?{u}ﬁ\fr% Seﬁoe‘htb%x Henoch

er 1n'a contro
(alsot h@vab%ﬁ@éhﬂﬁctf’ﬂl RrpRRk Bth; iRcrepeds Bl Ilné CiOEC‘?“FF&P%PWPe‘\ The

hlstog 510%961119&%1&56@11 fdi‘@lmo Rimdriiar samksea@a i @ppogitsest s in the

er. prob aV|n the di sease rather than, .
mesangaT 5 CUBIETD| TP DTSl dIcip oY R P Ra Houria
TherdBy nhgvie atepipxabbithi AGE dihibB8tsamdbenemy- bf&ﬂs’eﬁmds Pregression of

control representing |gA-nephropathy but a
probability of 0% of being present in a contro
representing the healthy condition. If this marker is
present in the sanple, then the to individual is
dlagnosed as haV|ng a 7396probablllty of sufferlng

o o, o o 1 1 . T
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20 markers is neasured. Preferably at least 3 of the
mar kers, nore preferably at |east 10 of the markers,
wee@n/osasse preferably at | east 20, nost preferP€HER1006/050327
| east 50 of the markers according to the present
i nvention are neasured. An advantage of the present
invention is that it provides a nultitude of suitable
mar kers. 25 Measuring a plurality of markes can
i ncrease both sensitivity and selectivity of
the difeagn osiuss oveT tler efunseeqf several yeark endsinohideshtratsgion ipte progressive
t| on factors between the di sease and
renaf | n§§fﬁo[gncan be used for diagnosis if they are conbi ned
mnth other markers. If a plurality of polypeptide

MGRES K%&ete&eaaﬁ%cﬁenﬁgbf ﬁ’ferbasélﬁn&iﬁbrgﬁ@%@é@ﬁ’ulﬁf‘é&@pﬁhsbal IgG

ont [ nf rrmt n .ab t he presenc
epHE VY keropRsasta e G B hetwtan thoRsper 40 and 0. tis
freq@@mlpa:raﬁﬁdthy ﬁl&ﬁczﬂﬂéﬁtg felg. gbld; @bﬁbclllammeSonACErlﬁhﬁftﬁﬁ Therapy

of l\ﬁ%l?lltngﬁt e ﬁlén’frgggorééceéﬁgsgr gjcgc%%ﬁéml?a%%dec WIF‘](I is a nephrotic

synqwmb,adourdnsmoesnwfprogmmwgegalvmfﬁpomqypam falle sevgral gearsi n

certain di sease and control patients. 35 Therefore, in
preferred enbodi nent, .the present invention relates .
MCDGS alspenwa asdipoichaephapsis. dYIER isahe anas fosmenspuse plog apphrotic

syndi'd)rﬁ@%@hlldrbﬁ TR &eflo amkeSchmase MRNZAOA 0ﬁ%§ﬁ5g1cally no or only

| EP2006/ 050327 est abl i at
very U ShRTea R, s T TR SOHCES e HASHS gbement i
glucoworkenids, | rmyalospdrma Aanpt ecyoMyshosphunatle.| dastchddeen, the disease

sposzg-{eXqugﬁn %g ugrngp :{r)fs ‘fhg r%%e&t g(ﬁ.lltg ih %@’/t Qfeggrc%'& %5'[1‘%1}8&101‘1 into

FSG@oﬁpaﬁﬁﬁg the probability of f|nd|ng thIS pattern in a
di sease patient to the probability of finding this

pattern in a control pat rejn_cl
FSGgrig pkwi opgn asel faf4- ﬁ%ﬂhﬁ@m‘@é %&Q% WPl hpragigepd by deposits of
IgMpatliENin the tesghgiont ICinidallg, it beodraky inamYesOﬁs & iephiotidispgdrome.

t he t in a ontrol atlen nd| t.his._pattern
Therpl HORSEHS otk JoiRds "R il ablcBP o Bpdbigh A, or
cyclophospliasdds e Pragnhsis is hpoprt h@d doeltdes| tran&m«m tihion pragresspe renal

probability of finding the pattern in a di sease
msumiac%eitngﬁt is lower than the probability of the finding

the pattern in a control patient, finding this pattern
Diabefic n%;@nbﬁaihﬁ@t 1Y khO¥kn @s ldeibefic @Idﬁib@ﬁlbédlér}ém@fDﬁBéﬂ!ﬂld"ﬂephropathy

the di sease rather than t condition, or
s thep ORI cRe K A e CHTBa erE hor t he at

| east one pol ypeptide narker accordlng to step b) is

In su%ﬁp%rgr t%aé\gﬁ 1{13 Ot tf‘c?rb g%l ?s%'f @?W :tfgfﬁgéaséﬁhfcﬁlfﬂaﬂr show

qulteas@ulglehlg@lqu H@@Mﬁmr@ bﬂ@agy,ématraqﬁ, el mfegmmm be quite different
for e%@l? %w Ho? é&ﬁa&a!étlgﬁaﬂe RS 9§5reEGE¥WdiﬂEré1ﬁ Srdafthent from any

Pr ef er abl aut ods a enpl oye e.
G 1 M RN
may \be Gttemplee m}ﬁkﬂﬁwbﬁ\dl\:ﬂlot%ereeorgmeiﬁabltg in e, cag¢ oAMMGN. Therefore,

S N AT

Conpari son can also be perfor rred si mul t aneously for

In tl‘?ee&g'l[tﬁh ?%fﬂ{ee'b%%gntp gﬁ&nl‘gacgggj gﬁlg p%m)ég :r}{eaglf hTat for an
mdlvafiswbaateeat ftlee mmbalpktaftfétlnav1ngthesmcw d@eqsnes q@fawen
30 at least two different conditions. An exanpl e for

di agnosi s an ifferential diagnosjs of, re
Diaggest @é@éﬁade Pg‘i ﬁ@?{r@%?grﬁi’@ﬁ@a 4@%&«»@%%@%&1 pgeliminary
diagrickisreetablishad py atdifferent methednpl es may be pre-treated
bef ore neasurenent of the pol ypeptide marker.
Particularly, lipids, nucleic acids or polypeptides
may be purified fromthe sanple 35 according to
nmet hods known in the art, including filtration,
centrlfugatl on, or extract| on met hods such as

Y N g, VA ALN AN /NN ™ 0 7
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Measuring the presence of a pol ypeptide marker can be

done by any nethod known in the art. Preferred
wOoredonoskssé ncl ude gas phase ion spectronmetry, SBCHER®06/050327

| aser desorption/ionization 5 mass spectronetry,

surface enhanced | aser desorption/ionization time-of

flight mass spectronetry (SELD - TOF MS) and CE- MS.

These spectronmetry nethods allow to neasure the

pol ypepti de markers without the need for |igands such

as anti bodies or aptanmers. 10 Urine sanple generally

FurtHefmbieglh Ya pRf@tedxembodimeht)alfagnosit adcoondingetotse present invention
ol.ypepti.des. .. case,.of hi gh.co ' . . 9

par A ey o diffre R Sifie o PRn Sl fefenif dagnosis” elates to

distidpeishbgnipitesdrn ywodifferamt disnpies, i.¢t bedgieinyipingtfories individual patient

the gagﬁaﬁgﬂgq}f Hayid3ea %mtﬁhmst Se SERBMBLRE (BYhavBI}Ya certain second

means,” e, el ectrophoretic separation, |
diseabé.i Moreypaptaedarlys épﬁgqramtiaé diagapsis aeiorting foMeageat Biyeqtin relates
to cﬁ%‘tfrﬁ?&ﬂ%g%&@f K9E2PM¥e r&nl Hiseabeq Chev¢aTRIne $hd Broup @Bnsisting of

ge el"ect rop&ge , twgﬁdlbmen& ?llrgal ol yacryl am de
TeAquephEnsiss SURDT MATIY TS RGAIAbC R RrPFORAHY

el ectrophoresis, netal -affinity chromatography,

[ bilized nmetal-affini chr ) : :
In 5iheh P BGPERR By PP, DRI ATREE AEetlod ) the differential
diagiussroftaoemad disgasehthgmethebenmprisingjui d chr onat ogr aphy

(HPLC), and reversed-phase HPLC, cation exchange

chromat ogr.aphy, and selectively binding surfaces (such .

asa)t hacasuring dbe presgnes € the, abaneg -of o POLASPHET gigrker n a urine

2D PAGRHIS GoerD| the USldpdmide palayleepisi delesiepatrain ahe group of
and can be .conbi.ned .W t qqﬁs ts?%ctromstry ( MS)

yi el RANPEPHER LSS BA5 4R FadRE pol ypept i des.

Over 1000 protein spots can be discerned with

20 PACE, . st pal :

2Dt QEHEbropETREy 1 BRI oF R ma g7 et patent 1o

( sur fthe prababiditic efthe aseseneged dhip masksr ibA CoREl Pgtient, wherein

time-of -flight mass spectronetry is currently applied

in many fields, of bionedical_ sciences. 30 In the SELDI

syl gifhe nrababiliy &f trsprpsears af 1SaIP%ff<FWél arfgéﬁas? H%b‘inf }fthhef than

conpome ptobabiliey ofuhe pr@ﬁmdewfl thie tredrk s tin apenteelrpayientg the pyesence of

16 spots in a ro n _the ac 3 . e

anal y2¥ argFrels &ﬁ“ﬁl ag’tvle);oraapﬁpi%ﬁéer r?%abﬁ %g%lg §§¥lég ﬂ%‘l ipease tather than
a st ahdicograrcopdiben,ion vol unmes up to 500 111, by using
sanpl e hol ders called "bi oprocessors” as supporting
units. They are placed onto the arrays g,uri ng . ..

i R0 b thearrobabilitnepd s pressnep 6F Hivmarkeh ey disgasepatient is lower than
af t erpgpetshabilite oflihkfppssende Ihisytaketh aconaysphtiingnlie bissence of

t wo I n seri.es:. chropatagraphi rra resent.i n

nydr JBRABFET i PG [c e Rep LR AR B iRE Bt rather than

exchahgicagradconditioni | i zed nmetal i on WO 2007/ 082586

PCT/ EP2006/ 050327 -14 affinity-surfaces, and

preactivated arrays with chemcal groups to allow the
Prefepatdy,ah¢ indisadysll prapabilitis ercerding tomfiest braip py/indicatqd; ip the tables.

wi th cation-exchange surfaces is used. As the

Protei nChip Arrays do not only support the sanple but. .
Thes e { MeaTE] FCETAEE iR (4 PHECTbPDRBIQLAFEES ndetermining the
pre$cRBPOsd f)él?ﬁelﬂiﬂe bhethenalbgtaacdefiargst.on the array type

used and the 5 washing conditions applied. This

expl ai ns why the SELDI - process can be defined as a
Thef decidhar wilethel @ polgpeptiale marker is gaésentorradbstwiIbly dependion definition

assi. st or-at.| | QL L, O - hRi . o
of FRUEGERERIR KERTRYE Hiechold IhE Tah et BE LGS thblgh the
sensiiwisupEdemirthod efcmersuramant.g 1t eant Meedtine s ak il dhg. threghold in the

After binding of sanple proteins, the energy absorbing

matrix is applied to each spot. The matrix rapidly

crystallizes and the anal ysis can start imedi ately.

The ProteinChip Arrays are placed into the ProteinChip

Reader for analysis. The reader is a TOF

o Y Y o T T
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accel erated by an electric field to fly down the
flight tube, before reaching the detector. The flight
wWa povg/okessseen the | aser striking the array surPEDEPRNE050327
the nol ecul es reaching the 20 detector at the end of
the flight tube enables the systemto accurately
determ ne the mass of the-giotein species present in
the sanple (for nore detailed information on the
met hod see the follow ng review Merchant M and
contgst nbthegueseSRInV2ORD) is Zﬁeﬁmhfulaniwasawl‘cewhlshlhas been injected into a
mass %%f‘ﬁﬁﬁt &ahaneedint 358« ?@rlpﬂlg__z%v{: tﬁr%glﬁoqa ?31 b¥%he same

mass spectrone or esl s VO

Whemezherpmetme&tatflwsi This th@m}@ rsompﬁles m@tthp defeetiome threshold of a
typib®thad sp &U@Ere'ﬁ@ Thid thYebifId 66iPds bl?dSYapﬁfo%?rhﬁt@BnBr eccdn%entratlon of

E MR ENDE K ke Sigercasdhibpids are o

be Lmladl éng. whel usiag Bﬂdith&Eie’t&Qloﬁln&Bﬂd) &I&:i:okﬁ@ls;ﬁﬁlﬂmg-rprobﬁhlmes may
ore i s u
aifr b B et e A RS P e BT s i
di al ysi s 30 fluids. J Chromatogr A, vol. 1013, p.

The Kot 0RO Khcon 3007, BRZ5RG, RERLERLBRLABIRRT o end Biscase

i s kKnown
Partigulagly, thendiseagrps et 165§ SRACEPTITh® ZEHD eqnsisting wif dgdsiephropathy,

MGBMCD FIGYnad diakelit agshrefatiip to 50 kV, typically up
to 30 kV, is applied. Typical capillaries are fused
silica capillaries, i.e. glas capillaries conprising
The &nomird] gratiergl ean _hitbfs tedaiakhy oa lsuﬁ&]mgoﬁrcbmandiséa@e idifdremefrom the
one 'ﬁﬁac@l@&s? }Iauér{t%('sgffeﬁxgﬁ/ ﬁoﬁl g e S&%ﬂ%ﬂgﬁ%? cqn gfﬂ@er rgpresent the

stic nateri capi
healt}mqoeélﬁea orja diseagq OTSETOUR O wﬁmy sznmm#ﬁgly, the represented disease is

at 1daBtS bke frofd WRY Foup t%sﬁ‘sﬁﬁ%'dfa‘f -FEphrHaf, MG g\gaﬂfl@b oIE]SGS and

obi ¢ coati'ng can used t

the insid E. g., hydrop
diab ?Fp?“??g‘g’ ﬁ’é’crl m natory power. In addition to the
voltage, also pressure may be applied, which is

Ty DU 540,00 52598 Bl Pl o EES5 o
given npb'mleldm m@kﬁmbmm preyeqcﬁommnnalsempk oftecludeithy cpniodlqeatibnt or a

cont@'baﬁ@nt%@ehﬁg ﬁ’&fi‘ﬁ@l ééi’éﬁi @E@easteh ?h? %@&hﬁ'ﬂn%ﬁ%ofagﬁ)r indicates the

Ioalngw %esarg base is
diffegencs between) s duababilyot " BRSEeRd thacdigpasnes sompreedi i a given
cont®@pbadigom. h&e&ﬂéﬂrﬁ(ﬁﬁaﬁ&ﬂ&cﬂﬂc\ﬂﬁ%ﬁm@ lb@%@lc@ﬁ@edaﬁoﬁl%g res ective

oL R0 o35 Bt OB MR AR e

marheegadlsmws}nbtawg@dthamhkemmdl the moﬁﬂnfﬁ cop@iosht An absolute value of
he dU-Fi884 they get positively
the ?ﬁé&é@%ﬁﬂ%&ﬂﬁﬁ(&ﬁu@? érgse%\éﬁ%re self until acid and

base are neutralized. Then the separation starts

The pdrsUn kil ih tROBR ENAKIBLE Qst%%bs?r?g%qﬁléaﬁ@ltﬁ e bSlypeptide markers

con din opri at.e
by hwp{f I1r o §ef§}eet%§ (gra[?becgltmgecgm ths da‘tﬁ% $ph Freedyom father patient
data draifor@Eedviingao iffenent threstioddspfoe tiRrprednéecofube py9bastideSnarker.
solvents and to work under nostly salt-free
conditions to avoid contam nation of the M5. Exanples
For diagnpsis, skee prabelnbm afith¢ presérsepf tpgrdypeptidd inarket in adidedsd @atient
T
s o Y O p Ry OF ae PRl W kHirp B, ppercin

avvea rmec

the ingiadush piqbabilisies Arg) %$t1@d1°qfh‘é in {hs|tghlepdf @e§r¢babtlﬁe of sinppresence

of thidNBark&Piar AURdasRCEOiEA ﬁgngl(i’ersth{ilﬁ ﬂ@nﬁoEQﬁﬁ@e@f M‘ﬁ' ﬁ@sence of this
time in.the c

determ ne the

ek i P B R (o GHPPERSF BF Iy REIn B deralrie mdigpive tha

the pagient Goralwheins theampudriginatenhasMhighe| pysbabilitg lof Reving the disease
fractions collected fromthe CE can be anal yzed as
separate batches or, preferably, the CE system can be
coupled via a suitable interface to the 30 nmass
spectronmeter to allow continous flow anal ysis.
Alternatlvely, the flowfromthe CE nay be used to

o o o, o o o o, o s
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frol (i.e. 0.1. ng of a 10 kDa pol ypeptide) with a
precision of 0.01 % Experinentally, it 1is possible

W eoangdsgze even less than 0.1 frnol. 5 Any typeCDEPIIAGE50327
spectronmeter can be used. In nmass spectroneters, an
i on-generating device is coupled wth an suitable
anal yzer. For exanple, the-&lectrospray ionization
(ESI) interfaces are nbst commonly used to produce

ons from I d.sa
rathag i 30 O] SRR B D TSNS 1 G RyFsted P s marker in a
dlseﬁcq%%ﬁteii lsa@pies. thoigrbtabiity ofahkipradendef ofathid yzeles immecontrol

patuinif-{j% glheaﬁigls?&%sof n ot ’ Ei%é gll %%?J mdﬁ:ﬁ@g@ félba];trlotﬁcgg%ient from

whoni the sesipintrigihdtys bdsla highersprobahiity ofdiseingrtbendiseass, rather than the
th ESI has usually been conbined with ion traps,
Contgéicog(gggﬂ/ALDl has usually been conbined with TOF. 15
A preferred CE-MS nmethod according to the present

For bﬁfﬁ;{}l& | PBiveR %a&'ﬂ&%@}aﬂdvléaaﬁrﬁbalﬁh@fdﬂ BRher B&ihg p%%idﬂd iac control

TOF |
N N MR g o
repréhiife phé dﬁalth}ﬂbkiaﬁﬁomi ulhisanedws| iy praseat Shathe dample, i then the

md%lfl;lﬁ gbaggoseﬂfag \Na 'A' 7%% gxeo%%ﬁlbyoit %ﬁfa Qﬂg q‘ro"n&1 ﬁ%A %gli;hrapathy as

comparpdtte deimgdialtie Ifr@l&mmr Bo10} pEgseRidia thasmls, then the individual
CRYY, BRUARTRREEBeih® healfiySiagesd BAkAEhgYom IgA-
ISdﬁ%&%E?%EﬂaﬁH 3 hod? des?@?bedef%rthepﬁabove Fbmevg ©
nephrﬁpar’ibhy cases it will be sufficient for diagnosis to
neasur e onIy one or a limted nunber of the markers.

25 .The ept | sequen can.b
Tho Ziegtar R e RS PR s e, Tl Bhilsg o thsyperson
skillefhirt the astt t (see e.g. C. S. Spahr et al. (2001). Towards
defining the urinary proteonme using quuid
chr omat ogr aphy-t andem nmass spectronetry .. Profiling
The dnventiof rcan theograried vt yging enkyi epesef ﬂi"rl?ﬁlﬁlﬁﬁ’iléé mgkers Pf using a

plurth?'go?F 42D ol piptide Hﬁi@l@@t@ gPr@fér:Siﬂﬁ f)ﬁé%()@fOf RObMRARY | depolypeptide
TRy T R T e

markeb y@ent nde: preflrablly ogi leadt| 30, anost\qﬁcfent:d at desss efc ef gy markers
be det er nmi_ned, .b LI nzymati c assays. WO
acc%%ag?%gafg%%s Hd‘?}{%i%%&?g% %%Sglgefle 17 Presence of a
pol ypeptide can al so be determined by use of |igands

An R4vafl 9 o}” ﬂleffl'@%enp HWRERT {sABa0k de]@éseasﬁlultﬁh&EijQmable markers.

accor resent invention jnclu

Measwwad @ Biiel of mem acﬁaaiuéqi?assetn&h PRESIETER aing g}slﬁatmty of diagnosis.

Thei%%?r@r Q’s@ %a&lﬁér& iy ﬁﬁ)@iﬂlow diseniieiion dactbs estyegepici dissase and
S bsta ce bi ndi ng

contf] <k B e R rR s Tl s eBoinq 1 BB PSS ¢

pol ypepti des, if obtained or purified from t he hunman

Ifa é)llu A 1(% n’fgc%l?]g%)ﬁ ?ﬁ”a?ké?? Q{l o gﬂgel%”gs be Pherated W ch contains the

AT AD accord n to
mfopn@mnabqumvthntpr@ﬂqnwaﬁorbﬁm er g@?@s @ia%nv?aél then be
comﬁéﬁ% éolg{glte ’Ifter?iQ)f %f&fa%ﬂftl‘ééj of fn@@erh@§ of fifel! %c dd El@ﬂdeﬁ:ﬁm a disease

es or d apta
or cengol Raiisé; B tabqarrebr@alita@ B%‘?‘?iﬁ'e‘? < ProgpilifgRyp! fnding given
polyPOptIHReRArkEle $n cathii dibéase hhd)edifi®] patentommer ci al I y
avai |l abl e. Furthernore, methods to generate suitable
ligands are well-known in the art. For exanple,
Therefteayt inf 4 peeférord embodimentudhd presaft iguintiabl relatast tobrodiegwd for the

0 of ngo%t;%r ci al
dlffe%%inpt)%ﬁhlgg&{ %fsd rtelcjééi_{rcrlizi)sJ aan{) rgétﬁ sed herein includes

bot h pol ycl onal and nonoclonal antibodies, as well as
fragnents thereof, such as Fv, Fab and F(ab)2
fragnments that are capable of binding antigen or
hapten. 20 Preferably, the |ligand shoul d bind
specifically to the polypeptide to be neasured.
"Specific binding according to the present invention

o I e "
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substantially to ("cross-react” w th) another
pol ypepti de or substance present in the sanple

w0 poensisgat ed. Preferably, the specifically boR@IEP2006/050327
protein or isoformshould be bound with at 25 | east 3
ti mes higher, nore preferably at | east 10 tines higher
and even nore preferably at” 3east 50 tines hi gher
affinity than any other rel evant pol ypeptide.

I\Io ) S%/agaglﬁblég?ggg% rgt ({)Tt'géreg&c%% 5@5@1’1&{% dpg ;DI&I‘H{ @r {)?’ lgbfypeptlde
d| st i mgrkieshieda arite rEvplar E’benqme@fdﬁw)@ati pylypeptifle marker is selected
accor t r its

ol ac ot froshBf PSR rafls RAE bl Aug 22 e

for neasuring the presence of a pol ypeptide of

' nF rc%ﬁx?)aﬁﬁg’ thd BRSHaBRItY rb;f ﬁﬁc}@il@;? thJ@fpda&t@ﬁn apat @gédsa Chaflent to the
0 ecifica in an
?op?% %qﬁym%ﬁﬁﬂﬂgﬁﬁﬁpﬂﬁﬁnHb%%ﬂRF$ gﬁ%“ ]%¥mﬁeasur|ng

t he presence or anount of bound |igand. WO 2007/ 082586

CT ER2006/ 8 B ndj 0 c
utlfzt lg{/o gﬁv%ﬁ‘g%f fin 1@%%3?[% {qeé gfs As'e%ﬁﬂgxt'\t i@rhtgﬁer than the
b| ndi prgbafility of the fmdmgetiae Ipetiernds @raodtrd) pasisnt, ;ﬁndglggthl%gaﬁem is
NVR of, grufi{ 8k gﬁf)@é}oﬁﬁﬁm\nm@eﬁg iheadeW@thel 'ﬂ%nﬂie control
al so serves as a rate of an enzymatic activity of
t he p‘éﬁl@i’[tj?é%@‘r pol ypeptide of 5 interest, an enzymatic
reaction product may be neasured (e.g. the presence of

o1 EAVEaRE pptfplied St AR o artiel 1 Bicitte PR R TWhyed hen the

lig anptobmzhbmf(ihu pindthgctbe pherhliy acnon‘rrohpatwnalfmdtﬂg;ﬂhimpattem is
I b

", ol Ot SRl AR BIEE A B e concol

met ho@mdltmnr@tt | abel i ng i nvol ves coupling of the

| abel di rect 'y (coval ent 'y or non-covalently) to the

| i i rect el i i.nvol.ves bindi ng. .
Prefiy b6 089 Vigm RO GRS 165 SnbUSRSIS ke ppeording to
step B) idws ihdiested id hamiblesThe secondary |igand shoul d

specifically bind to the first |igand. Said secondary

ligand may be coupled with a suitable |abel and/or be
Comperigoarcfehe {ouad gptiem)widf theaarobhability lof admgishe gettayn tip a disease or
coridf p]aéelﬁe&&n de (per {?!naé@ dacca—tlaﬁlguﬁﬁ satlsﬁ%t qa&ﬁws known in the art.

erti or ev her aorder an Sﬁl&aj Q ten us
Prefq;ablm%ca@féect H’éthﬂd@ﬁ%ﬁ empQygda Eige%é% YIS, ARRAOm S%ax analysis,
ancprsﬁﬁforﬂ |Vg@6fjsmmabn wate s@@td @ocm@fg, Mseeoata(a001). Biomarker

di d
e GrBip (VSO ‘TAOT S OTIOEL KON b Trie PTG Joomparson
cansaliasbe pérformey sirhsltaripeusly ﬁggﬂ@déraj/\dtfferamm @attmnmamia theagrebability of

wn in the art. Such tags may then be targets
ﬁn‘? ghﬁlglgher order ligands. Suitable tags include
biotin, digoxygenin, H s-Tag,
Tht.@I ﬂ’fe%eﬁk&@d aﬁérﬁﬁﬁt&ﬁfcﬁﬁﬁ corﬁbﬁ@ td B pr ﬁAd'ﬁéBﬁﬁt%agf finding the pattern in
a

| uenza A vir

na in
ot Igphavs S reieromditions Sle Ry igamabs 288 GfiSEntil diagnosis of
renfleideh 6l abdordipghy pepinethed is fivwnag Hig 3preferably at the
N-term nus and/or C-termnus. 25 Suitable |abels are
any | abel s detectable by an appropriate detection ]
If nevedskeogl,. th yltihc: admplapelayg beipreitngated defode perturehesy oflthe palypeptide

malki%‘éta%ﬁ cﬁﬁlﬁh gﬂd?sﬁu%feic +dt'<£§ @o]yﬂeﬁh@%%%e urbﬁiad from the sample

enzy mat T ca Loacti've
accwﬁgmetou wethagekeown an ghe whgnelfmepialiiadon, qeptifugatiog, or extraction
metﬁaasasrﬁasase&msrof&ﬁﬂpt%ﬁa%ﬁﬁt:ﬁ@mgnetI c labels), and
fluorescent |abels. 30 Enzymatically active |abels
i nclude e.g. horseradi sh peroxi dase, al kaline
phosphat ase, beta-Gal act osi dase, Luciferase, and
derivatives thereof. Suitable substrates for detection
WO 2007/ 082586 PCT/ EP2006/ 050327 - 19 include
di - am no- benzi di ne ( DAB),
3 3'-5,5 -tetranethylben2|d|ne NBT BCIP (4 nitro

I o ~
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according to nethods known in the art. Typica

fluorescent | abels include fluorescent proteins (such
wW@g00@e82ssmd its derivatives), Cy3, Cy5, TexasPGEEP2006/050327

Fl uorescein, the Al exa dyes (e.g. Al exa 568), and

guant um dots. 10 Typi cal rag{ active | abel s include

35S, 1251, 32P, 33P, and the1ike. Thus, suitable

nmeasur enent et hods accordi ng the present invention

Melg“l'n@rﬁlr%iotgg gféqgncemfﬁgi%@yﬁe 13(991& E&ﬂ ?éjh(ﬁ{el any method known in the

I tat ectroc um nescence
art.(el ectro- 15 generated chemil umi nescence), Rl A
(radi oi nmunoassay), ELISA (enzyne-linked inmunosorbent

say), ndwi ch enzyne .i mune tests,
PrefaredunBAGHINCLINE 883 EUREAON SRRRTAMEN WHMAD laserydesorption/ionization
maésE%du&bmedw soffhed iegharead alﬁgtﬁddésaﬁﬁlbﬁlimﬁﬁatfdnu @fe-of flight mass

oo ERA TN At ) agh EaSe  (Pes? et i attow o

megsurditli pelypyptote meptesd omﬁtony theone@blfcprdhgmds esuchmasnentibodies or
apt!uﬁ?r%.s' Furt her methods 20 known in the art (such as

gel el ectrophoresis, 2D gel electrophoresis, SDS

pol yacryl am de gel eIectrophoresis ( SDS- PAGE) ,

UnM\@%&rﬁFlé g@n@iallbf%é hi léiefje ath&N 8oRhini Mk P éﬁgbﬁﬂldes In

or other de ectio hods a
cast gty BIER T RPN o5 e ATIDE BRSOt qU TGy o Teduce. the
conﬁﬂe)dt}aﬁﬁ‘ thy sampteanh&pcﬂypépﬂdsi canginadlth theaample @8y be separated by

ey, B8k AL VP e S A0RL AR, SBRRLRY sepration, o
sepenatiom |bmed olnr gah@xnlmgal duoretogiaphyt Bartigylal rexamgles mclude gel
ele hrn@as PR %RRALLAR p‘é[ya@ry'f‘éiﬁr'd@ g6l A Fh&fesﬁ‘@D PAGE), capillary

articul ar |nter%§ thé cont resent
eeqtrwbﬁﬁerlén PReidles B’ItX/ | GgemeteeBhy.at  Un@aBHized \ ¢ metal-affinity

chrémae g grﬁ erﬁa PIACYRt dffiaisy ldhrorﬁMGQraE' e tas&f eroabl Yectihs, liquid

chri R EP O TSP L BT S A CO R STy P10, S8 b e HPLC,

catibhexghiange ru:hrqnnawgmphm anﬂrselet‘everry ‘bardimgy Sunfake (sachasahe surfaces
use?ﬂlﬁﬁLBf“ﬁﬁ? Qée&%wj i ke carrier upon which at |east
WO CO

ounds are attached or bound in one-, two- or
t hr ee V\D 2007/ 082586 PCT/ EP2006/ 050327 -20

2D @A@w &ﬁﬁhoﬁl&ﬁﬁﬁ& E6REpYlyp egﬁaa sararam z(nurh%h%l nbif&NRith mass
spesiiogiooa S vt FeRTgtion of PHe el 96 PeRTIeReven 10 protein

spossr ¢anabel dﬁscpmdlxwh ABRAGE. ddoweveg| eh sihgleospooperust be analysed
sepile oy VPGBl lknGRALBH O ass sl des such as
pol'ycat

ion-, ul ose- or biotin-coated slides,
cover slips, and menbr anes such as, for exanmple, 5

SEL@”@ﬁﬁék%serﬁ@ﬁ@e‘a IQ&r 'Hi'eMrBﬁ@rJ/ oH z@ﬁ&a)oﬁmé%f Qibht -Hi‘a%s %f»éc%%metry is

I nclu eg of at l'east two cel
curre&%r%reﬁ&@aaﬁ alrdsroé el sqngemd. 10 1t | s al S0
contenplated to use "suspension arrays" as arrays
C | t ' Kk
In oESEY B B5seR e BrRUBERB Arrkl I FE e b B Fo Pl They e
narrbWenméthbdtri ﬁdﬁefr@jngD&bﬁM gpots Tl & Asls oBitld asfuce) San\/[ﬂés to be analyzed
In such sus?ensron arrays,

are larcrl)wea@phed & ths'SﬁPféf PHERAS BB Y B &F &1 vrlenﬁr &pdats00 pl, by

usm%@aﬁrg &ér? BallelN®i b Resr NS ﬁj@?%ﬁﬁg I f’ﬁ{ Placed onto the
cr ea or mcro p eres, pos eIe carrying

arrayl ﬂrﬁxﬁr@mbubat@armhé weis’dm@l‘rﬂepsmndntnmmed agéuhr erﬁer\edrés Ekhet different

a thod o roduci ng arr.ays as d ned above, wherein
typeg of | GFF BAENET Gk smrraﬁﬁalﬁso e EQEr Bl S gresenting

hydﬂoBh(%i'Q'Hy'dRﬁ)hHFb edthledch ani¥Bl Bedanghe Bf REHGbMed metal jon

such arrays, for exanple ased on solid-phase

chem stry and photo- 20 | abile protective groups, are
generally known (US 5, 744, 305). Such arrays can al so
be brought into contact with substances or substance
libraries and tested for interaction, for exanple for
brndrng or change of confornatron Therefore arrays

o S N a
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To determ ne the sequence of a polypeptide, it should
be purified to the highest |evel achievable. However,
wo b@7pgdsgpept i de does not need to be conpl et el RCT/EP2006/050327
i sol ated. For exanple, it is enough to have the
pol ypepti de detectable as a %ponassie-stained band in
a polyacrylam de gel. The correspondi ng gel piece can
then be cut out and used for the next 30
afﬁhﬂ?-@tlﬁfﬁde@,ataﬁcb prédctpsted Altags vatr ichérazbl groups tbhallow the covalent
pol ypeptide, it can be enzymatically digeste Wi, th
couphipp if rprafstnst Reefprgblye @ ehip woitly atosexchpage, gufaces pyyused. As the

. n r I ' i.t:abl " .
Prol AR el EHE Bk iy uBbf FRY st R el AR imCA with the
bios@bdeulep.othy papipodioni shpileyaalyte iezpacisest ghe array type used and the
"fingerprint"” of fragnments al]ow ng._i identificatjan
washis S ousa kT BB B 5905 e gﬁibigprﬁ%?@%s% B¢ defined as 2
! t Badit YDERiS: LRsBRA Jaser desorption /
@%n@??ﬁgﬁhﬁs%ﬁgﬁepgg%gﬁﬁﬁi lrslz/pj%he F&olléat abasg %r i%‘sert hgsorp on
ionizet ertettmiqueaht tetSELRAvmoeess,| amdeon thoae aclypentiddas awmméasnred that
a r.easons,, .t he ol ypepti de fragnments can al so be
aa‘é"’@é’d’éwg@otﬂ%ﬁ]@%}rgﬂffﬁ ‘to methods known in the art. 5
CE-Ms5 allows particularly easy determ nation of the

pol ypepti de sequences. The capillary electrophoresis
Aftet binding ofisareplegroisinshthawenigy absorbingtraairik is epmdied 4peeah, spot. The

mait i) sty R e bR S BRedROL O by

If a single fraction contains insufficient material,
fractions of nore than one experinent y be pool ed., i
The Broaefdeincbseystare Blseedmtq fe Pﬁ@i%ﬂvg? Reaordpncaiebysig dhe reader is
T BRI g Prebriderin OEh the PREAE 0@ USRS b oniced
with ahd belp:of SERsere=ans eguthn ey stdBzedi potetns ark Bghidly fliBadbuted on the
8765, 9 ETEHADI LSEL(ERQ KKt %VEL fra nt of hu&tﬁtﬂ lecul
SPoL PP AT niC AP S O° e A RARNFIARR fighe molecuies
in 8 gﬁalgl%l'aﬁgarin %EQQK&W@]@E]&&&GK@NM&M%E%@ proteins are
10046, zI'YVPKEI‘-%\IA TFTFHADI CTLSEKER fragment of  human
accelletstad by aCelastria feld, to Y AT AhevEighkdrK haierQrachiagithe detector.

agi .52 0 AAEFVEK, T, i .
TR YRR Sk P80 T R CRaRO T e e Srolestssgpspine the
detdVié dt B dnid O 1y Dighi fibe 4nab2&2hé sskdidRHRIDEAfe]§ da@Bine tef mass of

al pha fibrinogen 5 1448.8 GLITLI G NPSLHT fragnment of
the grateiatspesjes praweapitothe gmapke; @rraore sgtaigd infommationpn the method see

. -0f . i . - .
e RAGL 903 06k SLTBAYGBEERD S5, GBI svanmens i
surfat@tthant etk ))laseHedegomptionnt dorizgloat —ofimer bhdlifhtomass spectrometry.

heal t hy, vol uynteer is own, nmass per charge on the
Elesftrocgbpgeszgdlg&# ’R'Hé%'étlzﬂti ontime inmn (X-axis),
signal intensity colour coded. Next, the signal to
noi se is calculated and 20 the noi se renoved, thus

Howexaw, the mowst prefactedahetbodyisaCE-MB)in vitheh eapfillasp etectrophoresis (CE) is

coubfRUIH RS B RME TGO o Lo o en Graibegn telai EiSRuntre (sce
e.g.20RAhAB 386t REPLERRROGIHS08271 722 &ifls Wdiger,] . aet ! &apillary

of up to 1500 pol ypeptides defined via their mass and
Elegteapbptesigrcoupled mass spectrometry to establish polypeptide patterns in dialysis

fluids. J Chromatogr A, vol. 1013, p. 157-171(2003)).
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time. As an exanple, bottomright shows 17
pol ypeptides found in the sanple. CE- t, CE-tine

W@ pdogosasson time) ; in, intensity, mp.c., nmasBCPEP2006/050327
charge, cal. m, calculated mass. 5 Fig. 2 Contour
pl ots of pol ypeptides (actual masses) for healthy
subjects (NC) and for patigfts with focal -segnent al
gI onerul oscl erosis (FSGS), m nimal -change di sease

CE Snboprn PhabegsEonialed i Hiet o ol BHch (F SEple 8. opdel onto an
elec?@%{o?%{% X@ll‘l’ﬁ? ahg régvcﬂﬁﬁe St ayhs )SO'k‘—V JPFHcaIBf B 10 'i?OtIJ")e is applied.

each pl 6t. AS evident, thé contou
Typiehbtapidaridseare sfuggnl fslihcama}blglaﬂg@t \A@egle{sr@pllh@ass tchgnpnsmg an outer

ubj ects and the re .di sease
sheagh Bmer il SO AdndoBRrE sresle e Tihiftys Pl pphéath made of
therfl'{llsﬁlglsu@hﬁ?e?ﬁﬁsf )@@éﬁ?}’ih@)capll@%"ﬁ unt@a@B) £s. iV hydroxy groups
D sea di Sease; " Y, yes; N, no; n.d.
on itdi 1asdsd;lowa®r,dthn caplﬂara/b@w elspistnosisdianythe m&% E:&Eydrophoblc

coatie 42 BePat i agye: iRy RRNER Tl oy e voltage, also

preskurk W RIEIIBY, itieh fsapioatiynig thxampe 650 to E@SEX”&ﬂ‘pfe@sxﬁe can also
Participants:, 25 After local Ethics Commttee

be apmimdmramcreaswépﬁwtb%%ent was obtained from all
partici pants. W exanmi ned a group of 57 healthy
i ndividuals with normal renal function in order to
To iagreld distrimiatory powenalsp psatldhg pp@tbtcdraas bei dppliGE-wBn loading

In additio di ed 44 atl nt.s
the SIS RoSpraaHIIRg o (PEISTERLene B 18 COR0ad((her the sampjeris loaded, then
on ofTPhE BOHtplcll WTEISHE TP Bt Torbetyhia BisBnd AT Rcid 1 voltage
is applizd] ¢helpositElvBhages ysdlste i8pomavei towagdsnthe dmsovetleere, they get

s A PRSI R B Eshak B BB 5 ey e

pos1ﬁ€e§g rch@t%@d' Thié %Ea@king&bﬁ@%ﬁs’eﬁ? G tadcldeard bdskias€heddralized. Then,
itz et al: Determination of peptides and

the %P@ﬁ@@m@aﬂﬁﬁh@rmwelbP‘PIWQHW'(@%S@ §#5 suitable tool for
t he establishment of new di agnostic markers. J
Chronzat ogr A 1013: 173 WO 2007/ 082586

The R&hpEEF2 0061208433 7an app2dprialBBuff@(ia3yhicH ipelypEptidss are soluble, e.g.
ana yS|s mas est abl i shed as dgfcrlbed p Vi.0us

phospkatedwiferr For (- FPuRlings ibIsqreterreq o ugg v ftule Mepqs gp@ to work

unddr rﬁ& oﬁ-@es&é)d?t%ﬁlts %vgﬂs&n%’ﬁﬁﬁﬁm e V8. Examples comprise
esta |s pol ypeptide patterns in dialysis fiuids

acet@itriegisamopanol, 0h&haiiod, 7antizthe hi_teo"sf}e solvegith ganaaIBe bk wambmed with

watcg G & ek G s a6 BERteai Dy % Je, B brol g B analyte. The
polyB&G1eEE h tht Rhble9é SGarate PdtdordehoCtN sidR dndl &ﬁﬁﬂge whigh determine the

mobi | e phase used contai ned 30% net hanol and 0. 5%
run-fime i ¢heacipilldry. GBtieehargtterizedrhy high gepagatingspayesnflgyhort time of
1the sheath flow, which was applied at 2 |/mn. Sanple
aalyHf-ection was performed with pressure: 1 psi for 20
sec. Under these conditions about 100 nl of sanple
could be injected. For sanple stacking, the follown

For pyhseaieat M gnalypisi ether .fli@p%@ﬁ %leeﬁedufm%hmﬁ £ by anlyzed as
] ec I

s SR, BB LOAE) 2 L ytd o

mass+§iciedmedet o bhew sentiensdlad atdipsis. QéklIt&IMtn@lyprtbfsﬁuwe&(_)m the CE

40 mn [ m_n 1 .2 [

may i)ce) wised 19 gaeger%tepcgﬁnhnlgolﬁ ﬁep%atlgm 4rag§q” wggg}ﬁaﬁ% @y%éésse}’)arately.
psi. For diagnosis of |gA-nephropathy, the follow ng
pressure sequence was used: 40 min at 0.3 psi, 2 mn
at 0.4 psi, 2 mnat 0.6 psi, 2 mn at 0.8 psi, 80 mn
at | psi. After each 15 run, the CE capillary was
rinsed for 5 mnwith 0.1 MNaCH, followed by 5 min
with water and 5 min with running buffer. Statistical
anal ysi s:
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20 For discrimnation between healthy subjects and

different groups of patients with renal diseases we
w@e®d/os3ses met hod of Random Forests and the PCT/EP2006/050327

correspondi ng S-Plus program version 6/2002 Brei nan

L: Random Forests.

(http://oz. berkel ey. edu/ usefg/ br ei man/ r andonf or est 200l

.pdf). In this procedure, a series of PP subsets of

fixed size is selected random fromaII agrzacg eCE?P. h
In tHeomassagphcsuhsfer, iozs gmertels EPM batRBRIG MESNaYZebacioryag to the
t he Ssifi | 10
masgﬂ'éﬁr ngz Jubtien Z}rsgtogr}agég%%)&ﬁﬁ{)n’?&é" %ris %oﬁ%fble( @B{Et)ine Ly : analyze
fmoﬂl e8§ i f ﬁgé 8t h 00 kmqaougquea@wm & peeeisionSafn: 0.0l ¥g Exp@ipentally, it
Y

stens 1997), ulting in a classification
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in the first data analysis run (Fig. 1A). Next, the
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i sotopic distribution and conjugated peaks (Fig. 1B).

As a result, conjugated 25 peaks were summari sed in

one single peak and the real mass was cal cuI at ed, -as
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defined by actual mass and CE-tine of the PP detected,
so-cal l ed peak lists, and contour plots for each

w0 padi708238@l . The i ndividual peak |ists were depOFEP®d6/050327
in an MS-Access 35 database and the probability of

each of the PP to appear in a_single sanple was
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classification was 98.0% after conplete
cross-validation. Table 17 depicts PP that were used
to discrimnate between MCD and MGN. Here the correct
classification was 94.1 % after conplete
cross-validation. Further, it was possible to separate

patients with
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MCD and FSGS and patients with MaN and FSGS with
(cross-validated) classification 10 rates of 92.3 %
wW@reh78%5804 respectively (tables 18 and 19). TPEBEP2006/050327

results can be valued as a first approach using

support vector machines to cg§33|fy a limted nunber

of patients. Wth increasihg®patients data the
classification will further inprove and becone nore
stable. The results also indicate that for stable
classification the nunber of applicable _variables

Birdirg giibpizaed Yard@p@ﬁ%%lf%hb}t #HY mewedkngwn iy theart. First, binding of a
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ishFLLP IS laaE067A0, LIERFAGTR. P sul R Rt second. e
llgﬁﬂ%é@ﬁé&&ﬁas%iﬂﬁﬁ’%%/aﬁmanc?Zcﬁliaﬂyl c!f tlie pe;ﬁlde or polypeptlde of
nmol ecul ar m gration d| cr|m ation ﬂglme m n]j

intgrags CWé‘éﬁE@rTEW’[OQ] Pr@ F’)eaf‘r‘ﬂé %Eﬁﬁ‘?f}cﬁ@ a protease
8 2
car B pngitnd B Baciing e %f?’@%%%ﬁ%%w@é?%@zf%% GBo0s, Jichn Bloo.
Thl?d tBﬁ ﬂgz&'ndﬁﬁa)? bOceipledeoRlendy 61 donk8pvarlenfly 44 a fabeDdlowing detection
36, 5 q@* 55.95 903,4 46,8 -0,42 14 55 909, 4
an @e%subef%eﬁt?ét e85 4 50,7 0,63 77 14 926,5 36,1
-0,44 32 76 943,5 30 0,52 80 28 946,5 46,8 -0, 44 41
84 950,536 0,61 66 5 952,5 32 0,52 64 12 956, 4
Labiding may, Eﬂdcmesby digga o5 iglireot sRUBYs.Dirggdatgliag h@/ol@s@upling of

o 05308 Bty e byt ARl mones

bin@irg1 o'é’éal&ﬂtl 9hch-BIaBnly)5df ESSezéndﬁﬁalg@naao%e ﬂi@t @gand The
22 1000, 34 -0,58 36 95 1006, 4 0,48 30
secondrgy @g@zﬂ &houbl specifically bipd tq @zpoﬁ@t baané S@d%cczls}a@élgand may be

CO‘%S%%:‘"? ggmgab'lfg}aéé 531;}%3 z?e JtlQelérg@t %r%cgpter) Qf ?eha?? hgand binding to the

secondary ligand. The use of secondary, tertiary or even higher order ligands is often used
to increase the signal. Suitable secondary and higher order ligands may include antibodies,

secondary antibodies, and the well-known streptavidin-biotin system (Vector Laboratories,

Inc.)

The ligand or substrate may also be "tagged" with one or more tags as known in the art.
Such tags may then be targets for higher order ligands. Suitable tags include biotin,
digoxygenin, His-Tag, Glutathion-S-Transferase, FLAG, GFP, myc-tag, influenza A virus
haemagglutinin (HA), maltose binding protein, and the like. In the case of a peptide or
polypeptide, the tag is preferably at the N-terminus and/or C-terminus.

Suitable labels are any labels detectable by an appropriate detection method. Typical labels
include gold particles, latex beads, acridan ester, luminol, ruthenium, enzymatically active
labels, radioactive labels, magnetic labels ("e.g. magnetic beads", including paramagnetic

and superparamagnetic labels), and fluorescent labels.

Enzymatically active labels include e.g. horseradish peroxidase, alkaline phosphatase,

beta-Galactosidase, Luciferase, and derivatives thereof. Suitable substrates for detection
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1033,6 39,1 0,62 70 9 1038,6 34,4 0,43 57 14 1046, 6
38.6 -0, 76 20 97 1047,6 30.4 -0 44 41 84 1073,6 34,7
WO2B90F58d6 1075,6 29 -0,43 20 64 1102, 6 32, BCOEE208@050327
12 1108,6 29,8 0,47 86 40 WD 2007/ 082586
PCT/ EP2006/ 050327 28 1110,4 46,9 -0,5 20 71 1121, 6
42,3 -0,46 16 62 1122,5 50,2,-0,41 25 66 1135,6 42,7
.0.61 5 66 1138,6 39,3 0,55 73 17 1139,6 32,2 0, 52
59 7 1141,6 38 -0,6 7 67 1157,6 28,5 0,5 80 29
inchugg odicargigo-tgnegings (IBAB),134835,5'-B8ametybensiding, NAT-B@EP (4-nitro
8 0,.64 2. 1 6 47.2.-0.45 20.6 191, 6 50. 5
blud Geighy Bl ih o Glorddesand, 3034 Giorgis ngoN L phasphaiss asmilgblegas ready-
mad® sthtk do2@Bon/ fdth RobBe IZabndatics) 1 24 -Siapt Ah%rﬁi%mdfﬁic%giences),
1211, 6 31,3 0,5.66 16 1212,7 30,6 0,57 66 9 1219, 6
ECB% (Amensham Bioscientes) 0A guitable exzyae-sibsae combBpBoninag result in a
- . 90 4 ) 59, 100 1225.7.41,3 Q.45
colga Feathioloraddeh’ fhordSedicd Or dhempiminesceti ) which 5o, g fReasured
accbrlingld4hictio®krownlndie &8 66 1256,6 53,4 0,41 55 14
1264,7 26,7 0,44 52 9 1268,6 53,7 -0,47 5 52 1269, 7

39,8 0,45 64 19 1270,5 52,5 -0,51 5 55 1279,7 38,3

i o OndnQ, 41, 84 . .
T 5384018 g 1 3 e E0A By
Cy31803, Texat Red, Fldpfededs, tB3Alexa dyes (e.g. Alexa 568), and quantum dots.

Typical radioactive labels include 35 S, 1°1, 32P, 3p. and the like.

Thus, suitable measurement methods according the present invention also include
precipitation (particularly immunoprecipitation), electrochemiluminescence (electro-
generated chemiluminescence), RIA (radioimmunoassay), ELISA (enzyme-linked
immunosorbent assay), sandwich enzyme immune tests, electrochemiluminescence
sandwich immunoassays (ECLIA), dissociation-enhanced lanthanide fluoro immuno assay
(DELFIA), scintillation proximity assay (SPA), turbidimetry, nephelometry, latex-
enhanced turbidimetry or nephelometry, or solid phase immune tests. Further methods
known in the art (such as gel electrophoresis, 2D gel electrophoresis, SDS polyacrylamide
gel electrophoresis (SDS-PAGE), Western Blotting), can be used alone or in combination

with labeling or other detection methods as described above.

The ligand may also be present on an array. Said array contains at least one additional
ligand, which may be directed against a peptide, polypeptide or a nucleic acid of interest.
Said additional ligand may also be directed against a peptide, polypeptide or a nucleic acid
of no particular interest in the context of the present invention. Preferably, ligands for at
least five, more preferably at least 10, even more preferably at least 20 polypeptide

markers according to the present invention are contained on the array.

According to the present invention, the term “array™ refers to a solid-phase or gel-like

carrier upon which at least two compounds are attached or bound in one-, two- or three-
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1303,6 40,7 -0,44 11 55 1311,8 31,5 0,58 77 19

1319,9 34,8 0,4 59 19 1324,2 40,5 0,5 59 9 1325,5
w@2002/08258¢ 80 26 1333,8 38,8 0,65 82 17 1335pC1/BP2086/050327

0,57 80 22 1338,7 29,6 0,46 57 10 1338,7 47,2 0,8 82

2 1350,7 50,3 -0,48 2 50 1353,7 39,3 -0,44 45 90

1354,8 45,6 0,55 93 38 137207 39,9 0,6 64 3 1371,8

19,3 0,63 89 26 1389,8 19,5 0,5 84 34 1390,7 41,1

oy S 84598, B 7Sl 992012 4 s

arrafs éﬁd 5= 1iRe) 4t0B:nOrali@, 1810®m42) 82 pdsonl ddilled 13 8hel af), aﬁ‘nﬁ typically
8 4 1415,7 33,3 0,45 50 5 1419, 48 77
genqatfﬁ @ %lgss4m1(§o§fé)p§§h$ﬁs sggfcd:?ll}g c%%tecg és%glugq 521fh as polycatlon-

mtr@c@ﬂﬂio@e 3 Bofth-eSat&? siddks, ’sﬁ%s?(%ma Rerftrarnes 8h a%4§§ etample,
8 0,59 66 7 1472,1 31,2 70 14 1474,9 16,

merﬂpraﬁesmsex@mma@c@m;lm@r571084 28 1484 30,4 0, 58 89 31
1486,5 30,6 0,45 66 21 1498,7 34,9 0,52 66 14 1499,9
30,6 0,56 91 34 1502,8 28,8 0,44 75 31 1502,9 16,8

Theann@ 188y Zcluke08 b@urikﬁh , BatAéas? tw@%ﬂs éxpresh e&h%’i least one
4 1518 26, 8 48 1520,7 27,9 0, 45

1183114527 9 34,7 0,43 73 29 1529, 7 54 1 -0, 48’ 36 84 1535
28,3 0,61 73 12 1537,9 31,5 0,43 70 28 1540,7 29,8
0,5 66 16
It is also contemplated to use “suspension arrays” as arrays according to the present

invention (Nolan JP, Sklar LA. (2002). Suspension array technology: evolution of the flat-
array paradigm. Trends Biotechnol. vol. 20(1), p. 9-12). In such suspension arrays, the
carrier, e.g. a microbead or microsphere, is present in suspension. The array consists of

different microbeads or microspheres, possibly labeled, carrying different ligands.

The invention further relates to a method of producing arrays as defined above, wherein at

least one ligand is bound to the carrier material in addition to other ligands.

Methods of producing such arrays, for example based on solid-phase chemistry and photo-
labile protective groups, are generally known (US 5,744,305). Such arrays can also be
brought into contact with substances or substance libraries and tested for interaction, for
example for binding or change of conformation. Therefore, arrays comprising a
polypeptide marker according to the present invention may be used for identifying ligands

binding specifically to said peptides or polypeptides.

To determine the sequence of a polypeptide, it should be purified to the highest level
achievable. However, the polypeptide does not need to be completely isolated. For
example, it is enough to have the polypeptide detectable as a coomassie-stained band in a
polyacrylamide gel. The corresponding gel piece can then be cut out and used for the next
identification steps. After purification of the polypeptide, it can be enzymatically digested
with trypsin and the molecular weights of the resulting fragments determined using any
suitable method, for example mass spectrometry. Using mass spectrometry, each
polypeptide displays a characteristic “fingerprint” of fragments allowing its identification
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by dajabape sgarehesg Cﬁ@ é@t 1%‘3?13@?“5% t%%@,lgﬁ“%@?g&é no%é’é@'ieﬁt in the

databdsd oPifohhe Foseditherl Gdfis 25 hdvda Thsbr cHa2act€rBAhtion 46r &yyStkeasons, the
1686, 8 38,.2 67 911 .24

e s TGP A by B e BRI o v

44,2 0413979 1699,1 41,9 0,62 86 24 1711 43,3

CE-}\%S @ﬁi a:i%gléﬂ%7 é@’ geé«,zrgxﬂlqat%ﬁ)é‘ t@ &yg%%%@ §r§xe§c& G8e capillary
less'Th

eledﬂ)@ﬁolsssfellmcm tirge §& epeh markg, is listpdin the tabless Thus, it is possible to

coll%gt‘]tﬁ Sraggo@corgalﬁ%%ﬁgg Bolyﬁg %legat @%tgve% HJ@_}Ll i&2 IiZ@ﬁlgle fraction

congrimginyyffigipnt maiggak 2%“03180 Eé’f%ﬁlae °ni§wnﬂ%nih&yi% ppglyd-
55 1808,1 45,6 0,49 55 5 1810,1 31,8 0,45 64 19

Seq%lgr}c-]fss %f%log)g (1%’[?16 po%ypeptldelgq]a%{ef‘s g.r% lZstécP ag'gEZ) 5 N68} 0. Their

masses as measured by CE-MS and their respective sequences are as follows:

SEQ mass sequence description
ID NO: | [Da]
1 87659 | FTFHADICTLSEKERQIKKQTALVEL | fragment of human

albumin, C-terminus
VKHKPKATKEQLKAVMDDFAAFV amino acids 531-609.

EKCCKADDKETCFAEEGKKLVAAS
QAALGL

: fragment of human
2 10046,3 | TYVPKEFNAETFTFHADICTLSEKER albumin, C-terminus,

QIKKQTALVELVKHKPKATKEQLKA | 3mino acids 520 to
VMDDFAAFVEKCCKADDKETCFAE | 609.

EGKKLVAASQAALGL
fragment of Salivary
3 950.0 GGRPSRPPQ proline-rich protein
fragment of alpha
4 1292.5 GFRHRHPDEAA fibrinogen
; 14288 GLITLIGINPSLHT fragment of olfactory
receptor 8B4

Figure legends:

Fig. 1 Depiction of the information from a crude CE-MS analysis (A) as a three
dimensional contour plot (left side). Here a contour plot of urine from a healthy
volunteer is shown, mass per charge on the Y-axis against the retention time in min
(X-axis), signal intensity colour coded. Next, the signal to noise is calculated and
the noise removed, thus leaving only actual signals (B). The software calculates the
actual mass (C) based on both isotopic distribution and conjugated masses. This
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1854,2 28,8 0,45 52 7 1856;8 56,3 -0,51 18 i~ 69

1857,1 39 0,46 75 29 1864,6 28,6 0,65 82 17 1867 31,8

s 3§84 ol BBl AR e oy enin

18¢me6A82n3xamph, battopprighigdews 17potypeptids foond inghesanple. CE-

53¢ 3CEotnﬂé (ilrﬁ rafon & 71nt?6'11§61@911§5 rég 14ml§930ﬁ6123ha§ e, cal. m.,
0,48 50" 013.4°30.1°0 42 5811 16 ‘0 B3
14cggul atféZ’@ﬂS?f 30,6 0 46 91 45 1933, 9 32, 8 o, 55 36 91

1934,2 16,1 0,7173 2 1936,5 46,6 -0,42 25 67 1936,7

o 25508 0 2 2R ST EERORIROAL . ) s 1
25péileﬁh,tS?WltBZ"odﬁ)—segxﬁéiﬁaNgwﬂl,emles@ leSosts @B GO Rinimalighahge disease

4 (HET pudmgrhitingtls donerdlonghiis GG 35> shofie F30ygBer mass
2ohzmefos gach WouGeobe prxirgws valpealqigshe Kpargs) is grigated on the top
Zgle?t Of 5)50}591024As 2Rt Bd chntollr piotS iy sighBlarffly*Between the

heajfthy subJects and the renal disease groups.

Fig. 3 Flow sheet for diagnosis and differential diagnosis of renal diseases (example).
Samp., sample; MS-dat., MS-data; Disea., disease; Y, yes; N, no; n.d., no disease;
d.n., diabetic nephropathy, FSGS, FSGS; MGN, MGN; MCD, MCD; IgA, IgA-
nephropathy, diff., differential diagnosis

The invention is further illustrated by the following examples:

Example 1

Participants:

After local Ethics Committee approval, informed consent was obtained from all
participants. We examined a group of 57 healthy individuals with normal renal function in
order to establish normal urinary protein patterns with CE-MS. In addition, we studied 44
patients with biopsy-proven minimal-change disease (n = 16; MCD), membranous
glomerulonephritis (n = 18; MGN), and focal-segmental glomerulosclerosis (n = 10;
FSGS) (Table 1).

CE-MS Analysis:

Spot urine samples were collected from all participants in the morning after voiding the
first urine. Samples were prepared as described in detail elsewhere (Wittke S, Fliser D,
Haubitz M, et al: Determination of peptides and proteins in human urine with CE-MS ~
suitable tool for the establishment of new diagnostic markers. J Chromatogr A 1013:173-
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CE-MS run was performed at +30 kV with the sequence of the following pressures: 40 min
at 0 psi, 2 min at 0.1 psi, 2 min at 0.2 psi, 2 min at 0.3 psi, 2 min at 0.4 psi, 80 min at 0.5
psi. For diagnosis of IgA-nephropathy, the following pressure sequence was used: 40 min
at 0.3 psi, 2 min at 0.4 psi, 2 min at 0.6 psi, 2 min at 0.8 psi, 80 min at 1 psi. After each
run, the CE capillary was rinsed for 5 min with 0.1 M NaOH, followed by 5 min with
water and 5 min with running buffer.

Statistical analysis:

For discrimination between healthy subjects and different groups of patients with renal
diseases we used the method of Random Forests and the corresponding S-Plus program
version 6/2002 Breiman L: Random Forests.
(http://oz.berkeley.edu/users/breiman/randomforest2001.pdf). In this procedure, a series of
PP subsets of fixed size is selected randomly from all candidate PP. For each subset, a
classification tree as described in the Classification and Regression Tree (CART) analysis
is generated (Steinberg D, Colla P: CART - Classification and Regression trees. San
Diego, CA, Salford Systems 1997), resulting in a classification rule. The forest prediction
is the unweight plurality of class votes of the series of classification rules. Over-fitting is
not generated due to large numbers of subset selections. The estimated generalisation error
is unbiased due to the method of “out of bag” (oob) estimation: each tree is grown on a
bootstrap sample of cases of the learning sample and the validation is estimated on the
basis of those cases not selected in the bootstrap sample.

Further, discrimination between groups was also performed using support vector machines.
This tool has the advantage of discriminating data in high dimensional parameter space. Its
fast and stable algorithms showed good performance in the evaluation of clinical markers
(Dieterle F, Muller-Hagedorn S, Liebich HM, Gauglitz G: Urinary nucleosides as potential
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30.3?07 %ﬁgfghg %xﬂaééfge@%%c@ Z@r'ﬁie? $he/ &nddiond ReBrE QoBpefihied GAth higher
molecular weights tehg 'to precipitate. Thus larger proteins in general cannot be detected,
although some (e.g. albumin) can be visualised. A list of polypeptides present with high
probability that were chosen as internal standards to assure sample comparability is shown
in table 23. For analysis of protein-rich samples, such as samples from suspected IgA-
nephropathy patients, higher pressure was applied and the polypeptides according to table
24 were preferred as internal standards. Repeated analyses of identical samples did not
reveal any significant differences under identical conditions of the CE-MS run for an

individual sample.

The subsequent electronic data manipulation for one example is summarised in Fig. 1.
Each run results in the crude spectrum depicted in the upper part of Fig. 1 and is composed
of single spectra (blow up Fig. 1) generated every 3 seconds. CE-MS peaks were identified
in the first data analysis run (Fig. 1A). Next, the charge of each peak was ascertained
utilising both isotopic distribution and conjugated peaks (Fig. 1B). As a result, conjugated
peaks were summarised in one single peak and the real mass was calculated, as shown in
Fig. 1C. Initially, the samples were spiked with external standards of known mass. This
allowed subsequent definition of internal standards of PP present with high probability in
the urine samples. Thus the CE-time could be normalized to the internal standards. By
applying this technique on an average urine sample, roughly 1000 PP can be detected and
described/identified by the two parameters mass and CE-migration time.

The examination of urine obtained from healthy subjects led to the establishment of peaks
defined by actual mass and CE-time of the PP detected, so-called peak lists, and contour
plots for each individual. The individual peak lists were deposited in an MS-Access
database and the probability of each of the PP to appear in a single sample was calculated.
One-hundred seventy-three PP were present in over 90% of the control samples examined.
In addition, 156 PP were present in more than 75% of the samples, while additional 361 PP
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PP pattems from patients with MCD, FSGS, and MGN are shown in Fig. 2. Each disease
presents a typical protein contour plot, revealing more than 500 PP. Subsequently, the data
from the three groups were compared with those obtained in healthy subjects. Table 16
shows 124 PP found in the urine of more than 95% of healthy subjects and reveals the

differences to patients with MCD, FSGS, and MGN.

Statistical analysis for discrimination of healthy individuals and patients with renal disease
using CE-MS data was applied. A list of 800 PP, present with more than 50% probability
in either disease group was chosen for Random Forest analysis. The correct classification
rate for the discrimination between healthy subjects and renal patients was 96.5 %, as

shown in the following list:

Class Healthy Renal Classification
subjects . error
patients
== 0,
(@=57) () (%]
classified as
healthy 56 2 3.5
clasm'ﬁed as 1 42 23
patients

After cross-validation a sensitivity of 81.3% and a specificity of 94.3% could be obtained.
Discrimination of the disease groups was achieved in the learning sample. However, most
likely due to the small number of FSGS patients, these could not be discriminated from
MCD when applying cross-validation. Hence, FSGS and MCD were combined into one
group. For the discrimination between healthy subjects, MCD/FSGS and MGN, four PP
were selected by CART from the list to build a classification tree with five terminal nodes
(table 15).The correct classification rate in the learning sample is 94.1%. After cross-
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rate%gg%é?%%?@d 89.‘3%, §&pgcti\/%ﬂy7étﬁalg551§m@d fl‘y) $Res? reiB can B vAlued as
a first approach using support vector machines to classify a limited number of patients.
With increasing patients data the classification will further improve and become more
stable. The results also indicate that for stable classification the number of applicable
variables (polypeptides) depends on the number of cases (patients), hence an increase in

patients will allow to use even more PP for classification.
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T80T 88 153 SSTRatondO[All 97 PP reiksOJCE XL/ 12iquénty [%]
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3360,09| 44083 {1000 32860 9F 819 ,|442 95| 1B307,60| B06 2748, 25 80 94 83
/02567 063,550 760 89 1008b 130l | 589 47| 255 09| 4e 28 08092 801 | 100 | 100
35800 U0 8do 78 8d5Sp.H2 | 347 8b| B85 495y [/898 80 | 81 | 94

45098] 86 1P0rs8Y 3509 b6 87| A5 P5 380 (9489 56 | 50

T
&)
N
9

-

BLEd 55 P4658] 7055 O5L 9 koS30 B 5D 40569 360 | 04 | 84
B8P o7 Bas. 0. 300 9P 90 P40c ] g OeLaiss, ;474A6¢§5AF§QA75E 56 | 56
Ba D5 75184 |2 208 0 [0 000 100 | 89

Q) Q[\g

ST D2 380 o 108l 4 | 89

D H
of
b @ o
ND
qiop

[¢
G
O H
He d
RN

-y

4186508948 | 4008 ] ofd ot 881 | %A G345 A 205 7B7 og ogp | 88 | 89

Q 0

ou 883 |18% 3 12%33 kKR, QWO,,LE(V 50 | 22
9 A

1

83,6504037 | 170®3| 9P 711828,848] 454455 900 |o46%3| 81 | 56
1255653901 | 97008] 780 10®489 89189 2884,40 431805 9D d4 F> | 75 | 56

3206574933 ,| 360@8| 580 5D &83 | 2a1 2, I»668lH4 |86 @5 70781 680 | 81 | 61

34085568738, 84008] 4006 14 | 2279, (0662435 138,05 70769 480 | 88 | 83
124850(152%3,| 530898] 780 7P a0 | 44748, [2bs250 [3D, 26 50738 3®0 | 94 | 94

2oedly PB1226.| 1 1odS] J8b I 784 | LD :%823,‘59 B &5 169 1009d0pD 75 | 89
B30T 86 [42.45'" G60C[1CH0 T &@UeNEy [FBERIBCE &3 |€TgpNCy 20 | 38 | 6

VST 1 TR TE 10 L L8 PR | VoD Vb AP 4 85170 87 7000 | 88 | 72
Saznopannll il Do Y b Lisp T [Iuedoh agrbl 9077 P 20 | 62 | 26
695,49 (3527 100 | 70 | 88 [ 78 | |212948(35,14| 97 60 | 50 | 17
1235,59 | 41,42 100 60 | 69 | 50 981,56 |37,39] 97 50 | 81 | 56
12799,0437,08] 100 | 80 | 88 | 83 || 879,55 [26,95| 97 60 | 94 | 22
2169,75/39,56] 100 | 100 | 100 | 94 | |2394,29{36,32| 97 100 | 100 | 94
1224,74133,57| 100 50 | 94 | 33 | [3986,98]|30,46| 97 50 | 69 | 44
1451,67/41,11] 100 | 100 | 100 | 83 | |2483,58|38,74| 97 9 | 81 | 78
3479,3214853| 100 | 70 | 75 | 17 | {1523,73|54,29| 97 90 | 100 | 89
2649,9414591| 100 | 90 | 75 | 78 | |1889,76|46,38| 97 30 | 44 | 39
2687,36 41,87 | 100 60 | 75 | 61 1507,64 | 54,43| 97 90 | 100 | 89
3458,52 144,64 | 100 90 | 94 | 72 | |3209,22]3427]| 97 30 | 81 | 33
3442,84142,54| 100 80 | 94 | 56 | |3022,82]33,82| 97 40 | 62 | 61
2048,19/33,07| 100 40 | 81 | 61 1765,17 | 35,50 97 90 | 88 | 94
2679,46[34,99| 100 50 | 94 | 67 | |1367,67 153,27 97 90 | 94 | 94
2227,34138,28{ 100 70 | 62 | 83 | |2726,38 |40,38| 97 100 | 88 | 100
1239,52150,23| 100 | 100 | 100 | 78 | [1179,567 |52,47| 97 80 | 100 | 83

3008,80142,63| 100 60 81 56 1651,86 | 55,15| 97 90 | 100 | 78




5

5 Tabl e 16: healthy vs.

mn

rena

| patients mass Da CE tine
909,4 40,3 1159,6 39,0 1338,7 47,2 1686,8 38,2
wa 3eh7/08586 57,0 1966,3 25,1 1990, 8 47,3 WO 20P71/@BRBBE0327
PCT/ EP2006/ 050327 82 214688 25,8 2432,2 38,3 2465,0
22,8 3707,0 31,9 Table 17: MaN vs.
879,6 26,9 1279,7 38,3 1341,8 33,1 1404,9 29,4

MCD WMass CE t

1569, 8 48 3 1574,8 33,9 1605,9 23,7 2527.3 40.8
2&3D17.195.38] 11005 [TA0l 6@ 88: | M3D|v8376R28(GEH5,1Mas87 CE t50 88 67
341¥99, 65,34 | 0100182609 {501 8| 20T {33335,/842PP5879 I13F06| 75 50
32818, 92,42| 2100Tabl7®@ 1988 MON2vs$. 157968 [ 3dvisls 6F t| 1&B83129b | o4
3044,18 | 42658, 0034, Bo 4689, |6 385 23474 8248D34(7, 45 10 7habl g5 | 47
1598:70 18556 [CEoB 1 TE giBSSokH Tgh e | BRustBaia g8l 5 10 VN |Dfs | 44
1482187 1% NG 1088 |2 5601 1ad8360ag 535 B2 11eg 1982 | 39
13280,96 736,78 ° 88 4 »o° |V50 9°22°F [Totod215396 - 95 40 | 44 | 28
11877,33]|29,62| 98 100 | 100 | 100 | [3281,97{49,44| 95 60 | 50 | 56
12742,25(42,25| 98 90 | 75 | 89 | |1885,74|57,47| 95 70 | 75 | 28
3092,71/43,86| 98 90 | 81 | 78 | |3556,92]|34,85| 95 100 | 75 | 78
2196,66 | 45,45 98 80 | 100 | 89 | [1609,17|42,60| 95 100 | 94 | 89
6187,55/39,78| 98 60 | 94 | 67 | |2767,41]|31,39] o5 40 | 69 | 56
2825,42[36,54| 98 50 | 88 | 39 ||3108,81/44,70| 95 50 | 75 | 56
1255,55|49:81| 98 100 | 100 | 78 | |2233,00{31,06] 95 30 | 69 | 56
2717,56 | 34,43 | 98 60 | 69 | 61 882,55 |36,55| 95 60 | 31 | 72
3149,67|41,62| 98 70 | 88 | 50 | |1680,16|37,32] 95 100 | 94 | 100
1195,53| 51,76 | 98 70 | 94 | 83 | [1673,80(54,59| 95 80 | 94 | 61
3496,02|43,85] 98 90 | 94 | 61 | |2336,78{42,47| 95 70 | 94 | 89
1561,69|54,17| 98 90 | 100 | 83 | [1217,64|4854] 95 100 | 94 | 83
1250,63 41,97 | 98 70 | 100 | 89 | |1489,49(4221| 95 90 | 94 | 72
3295,7738,36| 98 50 | 50 | 33 | [2442,06/4685| 95 70 | 81 | 67
3405,68|37,84| 98 40 | 62 | 17 | |2279,06|47,16| 95 70 | 69 | 44
1578,01152,53| 98 70 | 75 | 50 | |4748,51|2538| 95 50 | 38 | 33
1134,5837,11| 98 90 | 94 | 94 | |1766,84(35,15] 95 100 | 100 | 100
Table 15:
Frequency | Frequency | Frequency | Frequency

Mass CE-time |Healthy |FSGS MCD MGN

[Da] [min] [%] [%] [%] [%]

1435,69 32,7 94 86 100 7

1282,39 29,3 69 29 29 0

3531,01 26,9 69 0 0 0

5801,94 13,3 69 0 7 7

Table 16:

healthy vs. renal patients

mass [Da] CE time [min]

909,4 40,3

1159,6 39,0

1338,7 47,2

1686,8 38,2

1847,8 57,0

1966,3 25,1

1990,8 47,3




3531,3 42,9 100 0 1636, 69 46,8 100 12 3359,7 48,4 100
0 1579,76 47,3 100 12 3287,4 47,4 100 O 1438,66 45,4
waom7ag5%0 2007/ 082586 PCT/ EP2006/ 050327 83 3PGBEB2006/050327

51,6 100 0 1321, 59 45,8 1008212 3098,5 46,9 100 O

1255, 53 53 100 12 3041,3 46,5 100 0 1200, 53 53,4 100

12 3011,3 46,5 100 0 2427,43 27 12 100 2742,2 45,8

100 0 1829,09 33,8 12 100 2563,2 34,5 100 0 4627,01

28,7 0 88 2483 5 44, 5 100 0 2621,42 29 0 88 2385,2

L'.n A I\(LO [ 4 ')/I 0 QQ 1202 .1 42 5 100 O

b = v A ) '-r IO TOIIT O

213887 : -£Eﬁ175—409—0-i159r92 32,5 0 88
243349 7 47 3 100 0 1460 838380 8 0 83 158019 41,3 100 O
248693 36 36 6 .88 12 150822846 6 100 0 2838 9 39, 8 88
37020 1489.6 46.2 100 0 2730931 52.8 88 12 [1424,7 56
100 0 2395, 04 40,4 88 12 1407,6 54,6 100 0 1876, 91
37,2 88 12 1160,6 52,7 100 O 1863,86 59,2 88 12
981,53 41 100 O 1651,81 56,5 88 12 980,54 38 100 O
TabRB{:56 56,1 88 12 876,4 52,2 100 0 1523,72 56,1 88
9,3 0 100 1473,66 46,4 88 12 6171,1 43,4
Méﬁv&iﬁﬁf 49 53 2 88 12 3851,9 41,2 88 0 1195,5 54 88
°7§§ié—35,2 88 0 10047 22,3 12 88 3634,2 43,6 88
87&6471V,V2 28 8 12 88 3631,3 36,3 88 0 4241,41 26,7 12
12687 349839 47 9 88 0 1811,13 34,6 12 88 3376,3 48,5
138880 1383 9§ 32,7 12 88 3338,2 38,6 88 0 1698, 06 34,1
1409988 [28292]7 56,7 88 0 1584,91 32,7 12 88 3280, 6
156282 4880 4853,62 33,6 75 0 3271,5 47,3 88 0 4102, 45
158882 1930 B248,5 47,2 88 0 4044,58 34,1 75 0 2849, 2
160894 4830 3987,48 34,8 75 0 2736,4 39,3 88 0 3947, 22
258h3 75 |A082682, 1 37,3 88 0 3589,65 41,3 75 0 2642, 6
7 3%33,12 48,6 75 0 2584,3 51,9 88 0 3416, 92
‘Eﬂﬁégs—-ggg-—%257 1 50,3 88 0 3295,53 42 75 0 2204,9 44
88 0 3261,55 35,6 75 0 2196,9 49,9 88 0 3258,52 37,8
s  TaBRi8: 2039,2 35,8 88 0 3193,48 37,3 75 0 1680, 8 47 88

MCD L Pge8 40,3 75 0
Mass CE t

1199,6 31,0

1826,9 50,8

2077,3 35,8

2258,9 33,6

2918,0 42,2

Table 19:

MGN vs. FSGS

Mass CE t

2312,5 22,9
2453,6 32,0
2639,8 45,2

9182,0 17,1
10  Table 20:

mass CE time mass CE time

[Dal [min] %healthy| % MGN | [Da] [min] %healthy| % MGN
4098,2 (40,1 100 0(1933,02 {41,56 100 12
36859 35,9 100 0]1889,82 (49,3 100 12
35313 [42,9 100 01636,69 [46,8 100 12
3359,7 48,4 100 0| 1579,76 47,3 100 12
32874 (474 100 0(1438,66 |454 100 12




1635,8 56,8 88 0 3092,08 47,6 75 0 1539,7 46,3 88 0

2863,25 40,6 75 0 1423,7 54,4 88 0 2854,55 52,4 75 0
wdad@2/08s58b 88 0 2698,37 37,2 75 0 1353, 7 43, 2PGBEP2006/050327

2548,42 37,7 75 0 1046,6 42,6 88 0 2464,07 50,8 75 EE

0 WD 2007/ 082586 PCT/ EP2006/ 050327 84 3969,5 34,4 100

12 2406,98 50,6 75 0 3496,1 47,1 100 12 2279 50,2 75

0 3442,2 47,9 100 12 2233,02 35,7 75 0 3405,4 42,4

100 12 2226,97 43 75 0 3385,6 41,5 100 12 2019, 97

32855 1[di%p 0 [3201106[°3 T0Q[{35153%us> 34, 2 /ol 3243} 4
3008/ 1 |48 12 T84S 414 | {ss P799, 5347, 240400 17245
3043, 201 2 0, I 1913812378 18150830555 1735, U208%: 2 732
3050 | 62 o 721091 oug04ierasil o Tl e St2i-- 180
27225458 41 6 7510 | Tapy 8 B0 L8810 gy o abo L
2683,0384.5 405 6 5807 75 0]4622015/%Bg 3 45 ¢ Vpon 683574
24885 0| 44962 |6 56100|75 0 01262498 b5 5204 o 184 g 88[ 4
2382 015014141, 17 4118175 0 01t9%@.5 B#8 79 0 09Ag 43 88 5
189851 0/4283723.]1 351® (100 29186798 8343 2 (100 28| 300888
165909 8|4100, 25 28®H, 3 400817E0®22F32,52693, 3 3901 100885
1666779 27,89, 2| 1001008 241003%466,880[B925 4394 393 1008P5
1550078 [ 863 9 100 25001911, 1043018,360[B625 1545, B8%7, 3 19D
156807 ¥, 7 b7, 316000 25 0ldé8,98 /eb,sl00 |25 BESL, 7 48| 4
14898 25 2 143D, 7 {gp[3 100042710,31 |52.8 88 12
1424,7 56 100 0|2395,04 [404 88 12
14076 54,6 100 0]1876,91 [37,2 88 12
1160,6 52,7 100 0/1863,86 |59,2 88 12
981,53 41 100 0[1651,81 |56,5 88 12
980,54 38 100 0[1561,56 |56,1 88 12
8764 |52,2 100 0[1523,72 |56,1 88 12
2752,9 |29,3 0 100 [1473,66 [46.4 88 12
61711 |434 88 0[1261,49 |532 88 12
3851,9 |41,2 88 0]11955 54 88 12
3706,8 |352 88 0| 10047]22,3 12 88
3634,2 1436 88 0]4713,94 |288 12 88
3631,3 [36,3 88 0]4241,41 |267 12 88
3478,9 [47.9 88 0[1811,13 [34,6 12 88
3376,3 |48,5 88 0[1753,98 32,7 12 88
3338,2 38,6 88 0[1698,06 [34,1 12 88
32927 [56,7 88 0]1584,91 327 12 88
32806 |42,2 88 0]4353,62 |336 75 0
32715 |47.3 88 0[4102,45 [452 75 0
32485 47,2 88 04044,58 |34,1 75 0
28492 [394 88 0]3987,48 [3438 75 0
27364 [39,3 88 0]3947,22 36 75 0
2682,1 [37,3 88 013589,65 |41,3 75 0
26426 44,7 88 0]3433,12 |486 75 0
25843 [51,9 88 0]3416,92 |486 75 0
22571 |50,3 88 0]3295,53 42 75 0
2204,9 44 88 0]3261,55 |356 75 0
2196,9 [49,9 88 0[3258,52 |37,8 75 0
2039,2 [358 88 0]3193,48 37,3 75 0
1680,8 47 88 0]3152,6 403 75 0
16358 |56,8 88 0]3092,08 |47,6 75 0
1539,7 |46,3 88 0]2863,25 |40,6 75 0
14237 544 88 0]2854,55 |52,4 75 0
14225 55 88 0]2698,37 |37.2 75 0
13537 |43,2 88 0]2548,42 [37.7 75 0
1046,6 1426 88 0]2464,07 50,8 75 0




1265,6 44,6 100 25 1250,6 45,7 100 25 1239,4 53,7
100 25 1235,6 44 100 25 1217,6 53,3 100 25 1194,6
wad4)01/085386 25 WO 2007/ 082586 PCT/ EP2006/ 050327 PSBEP2006/050327
1179,5 55 100 25 1716 32,1825 100 4827,2 29,3 0 75
2937,4 29,6 0 75 2057,4 37 0 75 1851,1 33,8 0 75
1680,1 33,6 0 75 1517,9 30,2 0 75 1483,9 32,5 0 75
1481,9 33,8 0 75 1404,8 29 0 75 1398,8 34,1 0 75
1367,6 56,1 88 25 1157,6 54,9 88 25 3474,3 47,9 75
30685 94 o J7 /5102 2763 |Aosds 1568 12| 2644s5] 33, |7
3_’6,1 298 4, A ::3, ?-\.31732 124U2§ 9, bopdlsh2/o 12 2549, 7 4114
—g‘gﬁa 5 y 5 T2 204%:49,5
34452 AL ! 38%%3;2% gé't?dqm 8/001-?2 2T, 07632
259712 18 112
O

5

3abS.a 00 *9 T g 1 ; 21

33856 4| A0 o dn o WO|o-  JolAmEofude? 10 “UIRLOS 20

7 O DY I BB £ Y CF ) CRAD A3 PN

3999.45 193175 |1050108 |31 gT2pMB44E5 f4ls o3 pedblu, ' 0

2790 QeadR 4 tilme MO nass 12R!768.85 /4R f[eq..engg tyne 0
237838,8 100 1211755,02 |48,2 7 0
2170(42,6 100 1211737,78 48,2 75 0
2008 37 100 1211462,63 56,1 75 0
1949141,5 100 1211446,6 56 75 0

1425,78 141,6 75 0

Table 21:

mass CE time

[Da] [min] %healthy| % MGN

1405,6 155,7 75 0

1389,6 55,3 75 0

1322,6 1454 75 0

1262,6 56,4 75 0

1246,6 155,6 75 0

12248 (354 75 0

1141,7 41,6 75 0

1028,6  [41.9 75 0

046,43 |50,5 75 0

3723,1 1355 100 25

34b8,2 1482 100 25

3001,8 51,8 100 25

2825,3 140,8 100 25

2695,3  [39,1 100 25

2679,2 39,2 100 25
2410(39,6 100 25
2394139,3 100 25
2048 35,9 100 25

1911,1  141,6 100 25

1645,7 57,3 100 25

1507,7 57,3 100 25

1467,8 41 100 25

1451,7 46,4 100 25

1435,7 146,3 100 25

1265,6 144.,6 100 25

1250,6 45,7 100 25

12394 |563,7 100 25

1235,6 44 100 25

1217,6  153,3 100 25

1194,6 441 100 25




22,9 3,05 834,5 0,10 3% 54% Di abetes pos. 22,9

3,03 869,4 0,17 14% 63% D abetes pos. 24,2 1,89
W@72007/68258¢ 09 28% 66% Di abet es pos. 22,2 2, 19PQDEPH06/050327

0,13 0% 41% Di abetes pos. &9,0 2,35 910,5 0,09 15%

47% Di abet es pos. WD 2007/ 082586 PCT/ EP2006/ 050327 86

22,9 3,18 947,6:t 0,22 17% 51% Di abetes pos. 26,8

2,98 950,5 0,12 0% 24% Di abetes pos. 23,2 4,87

995,6 0,14 23% 50% Di abetes pos. 27,4 3,59 1082,6

0—16-0%44%babetes—pos 32,3 1,99 1096,5 0,14 10%
11294 i abet®8¢ pod0/ 26 2513 85° 1176.6 0, 13 21% 59%

DiG8gtsd 25| 2228 3 40911222 8 0,22 17% 56% Di abet es
48964, 1288 6 13,31 P36, 67510, 11 24% 59% Di abet es pos.
295724 6 {29680 1285, 00| 0, 097514% 54% Di abet es pos. 28,8
209,98 1133237| 0, 200R3% 58% D abetes pos. 49,8 4,72
1841382,/83,80, 16 8% 3B D atsgtes S. 26,7 2,79 1355,8
1680,15 [3380 56% D abgt es poy. 24,6 2,84 1386,8 0, 14
15990 {49 D abet es @ps. ,8 3,26 1403,7 0,21 8% 46%

1483 @D¢8EE5 pos. 1/4@8 4,784 1405,9 0,15 14% 56%

14&93'0 §E8 Pop. 3L 3,761 1442, 7 0,27 15% 55%

120d FOSTES B SHIT 328 1449,8 0,14 41%85%

13%'§btfgfi 902 310l3 57§ 1592,4 0, 38 _3% 46% Di abet es

13@’;63' Séf’ A—14; 418}3;783, %5 0, 30 33% 63% Di abet es pos.
2G4-—3 0B8—F89210-3F28% 75% Di abetes pos. 38,4

915899 ol o 288log0, @Bdy D abetes pos. 37,7 1,04
34D 194790 30 1494H6% Di'ldhet es pos. 24,4 2,55 1829, 2
3402.931 450 8406 Di abtes p8¢. 51,1 4,11 1854,7 0,41
2761400 H3E Di apet es’§os. 127, 6 3,30 1856,8 0,48 33% 56%

2643, abe3%s pok. 27617 2183 1872,9 0,35 43% 72%

258%,22be34% pos. 28|13 3,127 1949,5 0,32 17% 73%

25D 7abeses pop 3156 2,190 1955,1 0, 32 55% 79%

2519 72abedes pop 38513 3,180 1971,0 0,45 20% 54%
Dabet es pops 3518 2,440 2032,0 0,30 25% 60%

20691 1@DRALS POPB 319 4,469 2061,4 0,58 10% 38%
Doabfles POs.  35[8 3,44p 2092,2 0,46 18% 45%

11fﬂ6ab ETEesS 2| 7 4,12t3 2185,6 0,46 10% 36%

138',&8""”_‘ B PO %5’ 9 1’83(3 2189, 4 0,34 14% 54% _

8765"7°‘L" 1%; posT— 355, 6 SZgi. 2229,4 0,48 5% 39% Di abet es

415333. 26?14’ 5155 141(2’.229, s 0, 33 25% 63% Di abet es pos.

3 302502-F1—6-56-P0% 48% Di abetes pos. 24,9

3842.85 4] 25g> 0, 0%12005 48bs Di abetes pos. 37,5 4,52
28691339 0 39 230026705 DVAbet es pos. 20,8 4,47 2752, 2

1566,976) 330 64% Dl At es #B5. 24,9 4,31 2795.7 0, 96
1499806 B3% DOi gbet es!?pos. 75

1368,8 [31,6 12 75

1285,7 [311 12 75

1108,6 1322 12 75

1099,6 [31,2 12 75

1060,6 (31,6 12 75
Table 22:

healthy, disease,

time [min] |mass [Da] frequency | frequency type

229+ 3,05 |834,5+£0,10 3% 54% | Diabetes pos.
22,9+3,03 18694 +0,17 14% 63% | Diabetes pos.
24,2+1,89 1874,5+0,09 28% 66% | Diabetes pos.
222+219 (907,5+0,13 0% 41% | Diabetes pos.
29,0+ 2,35 1910,5+ 0,09 15% 47% | Diabetes pos.




48,2 3,61 3246,1 0,43 0% 30% D abet es pos.

3,33 3844,0 0,52 3% 54% Di abet es pos.
wWaAAD1/085860, 89 10% 40% Di abet es pos.

0,66 18%

9% Di abet es neg.

Di abetes ne .

42% Di abet es pos.

18,6 2, 90CHEB200E050327
80,4 2,20 808,4 0,10 58%

20,9
21,9 2,62

45,3 2,03 897,5 0,09 48% 7%

31,4 1,08 929,5 0,11 98% 46% Di abet es
41,2 1,41 946,4 0,10 85% 36% Di abetes neg. WO

neg.
2007/ 082586 PCT/ EP2006/ 050327 87 28,0 1,04 980,5
20,9073, 86 90&104 Dizabet es |neg.  12&,|7 2, 36%]0R0etds péd. 09
283% 2id8%0| Bbbedas D22. | 27, 8 0%,[51 1009%3 Dicbetdadpo% 41%
2Brabrse s osm®: 0,129, 3 4, 55 10345 0, 04584 etédbos.
2PualRdes 10825+ 0463, 6 4, 03 1064,[5 U, 1 1o VB 40 R os.
3DBaDRIES 108G + 0.¢P. U4, 91 10g7 [0 9;5?@3&%&3@%?”5’?
282%9&-§3.89.‘ 1476 6‘1(21‘3,1”90' >0 10,3870 134 Brabetss’pos, 7y
228845 U228 3002 10 oo el 7 56 T Dighetos po‘s"'n;
36’!5;35@ ﬁ23$@+ o\tflga’{, B abet 88/ heg. B9 Disheteaposs 07 g
585 £.80g 39,080t o5 |neg 45| 3 b ]Binbeles pas. 0g
2883, 430/, H3§ﬂa+Q=%0 neg. | 20 123%|2g 115%%¢Diabetasposios 499
498 4o L1328 201 >~ 3 00 118%|7_ 0. 38% yDebepos.
209 AR L130BH L 015 5 5 34 11B8]5 0. 56%bBebaemos
246 &18de &1 0, 1.25 15%%|6 0, 17% BDibelepos.
2608 a13e2e 514084 0,23, 3 4, 17 1180|5 0, 46% boibeldédasabet es
1hee4,12481485,92,08 12006 0, 14%95% 5086%) mibssieso8ey.
30F+23,713{ 222,72@R76 0, 17 60% 4% % D absdoeEpia®ies pod s, 9
321 93,38204b 8 +0,149 83% 17% Dyphet es Ngdy | pidiotes poss 79
3122426 [{59d4 + 6% 19% D abet egp, ”eg 269 Diatietds bos 2305 7
404 13,41 3Ph789%e:19 DT €5 | 1eq. 347 9 M&&, -‘?&»Te%noo&n??w
20T 687 F63DR00p NMCY. |43, Fpaod | 801270, iyt L0 %7287
g2 €409 "P18180 0710 ¥ P OY SRl T U g Mg
31) ¢ ‘f‘ﬁ4“ ALY P DA . ghetes POS,o o
24'4§¥2 55, wéezix;@%g"g ba 02045%b, Oy o 8% kDighstes pog,
51al $4.1 4118547 ié 415 5034 20% Dl4ibet es néd | Diabsles pos_40
37161%4.33 | 1856, % Di abet 3% heg 568 |Diabpleg pos.609. 6
245 4 BOA P12 Pidfinet es| nag 433 O 3728 |Dimoiss pod). 27
2853 40% 1IOFRDEPSE2 neg 33, 217%8|, 34 1682% |Piab@ied po$2% 5%
| 3108 71R80 cJOPfR1 £ 0,335, 8 P 19 1884, 6 0,78% |Gstetbs Yos.
310 £8.60 gJ TR 0,486, 2 14, 78 1M6H, 6 0,534 | el Yos.
3708 8260 §203@Y)+ 0,385, 9 2, 98 1678, 1 0,664 |0ebSYos.
3019 269 g206100: 0,587, 3 2, 99 11648, 8 0,38% | DRkekd ¥os.
330 2 es 20908 0,466, 5 14, 38 116%]. 5 0,434 | GlHetks pos.
272 8D83 €185k 0,46 10% 36% | Diabetes pos.
329+ 148 |12189,4+0,34 14% 54% ] Diabetes pos.
39,6+ 5,31 22294+ 0,48 5% 39% | Diabetes pos.
245+ 514 |2229,9+0,33 25% 63% ] Diabetes pos.
28,3+ 3,30 |2502,9 0,56 20% 48% | Diabetes pos.
2494384 |2621,6%0,97 20% 45% | Diabetes pos.
37,56 +4,52 |2669,8 + 0,39 23% 67% | Diabetes pos.
20,8 + 4,47 [2752,2+0,76 35% 64% | Diabetes pos.
249+4,31 [27957 +0,96 13% 40% | Diabetes pos.
48,2 + 3,61 |3246,1+0,43 0% 30% | Diabetes pos.
20,9+ 3,33 13844,0+0,52 3% 54% | Diabetes pos.
21,9+2,62 49615+ 0,89 10% 40% | Diabetes pos.
18,6 + 2,91 |5497,0 + 0,66 18% 42% | Diabetes pos.
20,4 2,20 |808,4 +0,10 58% 9% | Diabetes neg.
453 + 2,03 [897,5+0,09 48% 7% | Diabetes neg.
31,4+ 1,08 [929,5+ 0,11 98% 46% | Diabetes neg.
412+ 1,41 |946,4+0,10 85% 36% | Diabetes neg.




37,9 4,18 1746,0 0, 33 83% 34% Di abet es neg.
2,25 1817,6 0,27 65% 8% Di abet es
wda 8n3/%e580, 47 73% 30% Di abet es neg.
0,30 100% 56% Di abet es nag. 87 49, 3

neg.

4, 49

25,1

34,2 3,95

29,1 3, SBCT/BED)S050327

1914,1 0, 36

88% 38% Di abetes neg. 44,2 4,23 1916,7 0,33 69% 10%

Di abetes neg. 39,8 2,19 2030,8 0,35 93% 38%

D abetes neg. 31,9 1,61 2118,9 0,21 73% 14%

D abetes neg. 41,2 2,45 2179,3 0,42 58% 17%
280 #1964 99805 0,074Y, T |4 [0 45ad, U Uigdh) .
268 2058 G000 0,0¢°- 0 127 1O Za9 O 0 4d, 16720200
27 fif o1 J 10065500, ‘”ﬁ'é,é"?éé%‘é,%ﬂ:%?b“; i%ﬁb'aﬁétéﬂe
29,3 5255 P8P8 £ 016,53 900l 5004 §3%ket o5 14| DisbgiEgnes;
4355003 mfims;: 8885 3490 abet®% |neg  26% | Biabetes nem337 2
25(9 3.9 14050604 ‘E)P(?tht es neg 45 53, 4% |Prheiegneq) 46
3775055, 63194 0865760, 4 neg.] 25 8%, 16 238%] Piabele$8ec65% 21 %0
220 ahd 4045yt 0,188, 5 3. 62 B8Z3, 9 028% | BRHeiadheg.
280i b8 ¢9088c: 0,184, 2 |2, 92 B5%9, 9 02%% | Dbetd8heg.
4431 sohes ¢$108g0x 0,123, 3 |2, 54 2043, 3 0,18% | bRbetbdndd. abet e}
34ned 80 41107,5 $50,1@ 2548, 1 0,88% |69% 1386 DbrbaitERed1€0.
4284 326 41120520866 3 0,]66 83%pA3% DI ahgd,¢5iaP&8s ned? 3+ ©
294 U262 9845 + 113 I0%0 41% Gegel €S N8| piabBelneqs:
282353160° | 11577 /s Y0 L 3V0IUN ADELRS INEU. H4F [ Hiapdted fogt 00
458 B SV (HFIETEY e 551 73,00 G0EY. B, 0551
s23 120 11008 £ 0.V -1, oo Bl 5 C97%  Uigbetesen’ ~ [
230 T8Ik 0160 5 |3 o2 Sl oo ot eniengs ‘
7N K TN TRT RV AN A PR [
27243492 $TI04630Y 5 137 7080%d, o %4&Digbeies nepr 1
44,9 +263 12098 + G0%R5_g3ds 440 Bp%hihet es hesh | Diabefesgnegp 79
|47 B35 | 122486 071, 2204 Di ahef8%|neg. 1989 | Disbeled®02876. 5
258 +A336 PI2AB T Hhet es [neq. 7387 3. 300 PBiIS:tes ne@, 50 850
47TA3%MD alReBes Oy, 42,2 2688|2908, 25% PDidkktesA%enl 7%
43.DidlBet eR7MEe.0,1085, 4 |2, 63 2047, 6 02838| DiddétdsA%y.
46 DisiBt P2786@.0,085, 4 [0, 77 BOEB, 1  016%0| GibSétesidy.
33,Dxalpet pRsneq.0,1336, 1 1,42 8904, 6 0, 80| BiadketAd.
20,3081 PR3Ned.0,1843, 5 12,99 g8, 4 Uy Bh| Faileihdy.
4594081 PH058G-0,3344, 4 [3, 35 giWb, 2 Uyl g Loy
44,8 3BT EHoRIEU 0,164, Y |3, 47 ghbl P, & Upgdk etes Neg. S
1905840 Prisd s £, 180 SUOF, S n,ﬁébr" 1970 “e38 IDishetes n:égaa S
36,82 202 DIepo a2 b, 0 _op 0% 9SgEt ¥ D angt oS e g
38,94 3481639,/ 5 0:’23' om0l oy B3| . 19%Diabefés neg. '
332+334 |16629£021 | " 62%| ° 5% Diabetes neg.
358%2,19 |1664,6 + 0,29 66% 10% | Diabetes neg.
36,2 + 4,78 |1666,6 £ 0,34 75% 29% | Diabetes neg.
35,9+298 [1678,1+ 0,44 60% 18% | Diabetes neg.
37,3+299 [1716,8+0,23 _73% 19% | Diabetes neg.
46,5+4,38 |1717,56+ 0,37 79% 15% | Diabetes neg.
37,9+4,18 |1746,0+ 0,33 83% 34% | Diabetes neg.
2514225 [1817,6 £ 0,27 65% 8% | Diabetes neg.
34,2 £ 3,95 182_3,4 + 0,47 73% 30% | Diabetes neg.
29,1+3,59 11849,8 +0,30 100% 56% | Diabetes neg.
49,3 +4,49 |1914,10,36 88% 38% | Diabetes neg.
442 + 423 11916,7 + 0,33 69% 10% | Diabetes neg.
39,8+ 2,19 |2030,8 0,35 93% 38% | Diabetes neg.
31,9+ 161 {2118,9+0,21 73% 14% | Diabetes neg.
41,2+245 |2179,3 0,42 58% 17% | Diabetes neg.
20,1+2,78 |2219,0 + 0,26 53% 13% | Diabetes neg.
25,8+ 2,70 |2256,9 + 0,47 85% 26% | Diabetes neg.




24,4 3,02 3206,3 0,72 66% 7% Di abetes neg. 28,2
2,80 3250,9 0,71 63% 18% Di abetes neg. 48,2 3,46
WR283/025860, 74 93% 39% Di abetes neg. 31,4 1, 6BCBEBHNF050327

0, 33 95% 40% Di abetes neg. 88 27,2 3,58 3338,4 0,79
80% 34% Di abetes neg. 37,3 2,11 3381,6 0,63 78% 26%
Di abetes neg. 27,6 2,49 3452,1 0,49 58% 15%

Di abetes neg. 37,3 1,50 3463,0 0,83 72% 15%

Di abetes neg. 19,6 2,89 3583,4 0,75 79% 20%
454 20T €510 0484, 0 2,55 3684, 4 0274 | Bedeiddfeg.
407 PPET 85,780 0,337, 7|2, 61 3661, 8 1,39 | bekeddfeg.
268 L3573 123368 0,592 b 2, 25 Fg58, 2 030 | BRrewedHeg.
235 £3, ’fi&ﬁho,ﬁﬁ (U 15,89 3899, 7 Ug9d, | HribeeS k.
w255 45— 5o seills o 9 B AT ey
2573016, 23&41;5): 5%, 200 ;'Lﬁiﬁéﬁo‘;;‘g’”"‘zég TabETes Heg , bo o
38¢5 %62 (2498604 P hbot ool neq. 55%3 1 2 'gggsfeanegi e
34302.900248%18088 neg. | 28 ($5% 82 38% | Biabeles hegy 5o, ogd
23D 0hb4 4244863+ 04063 3 D 19 $AKg g 1 8% Biebeiesnes- abet od
417eg3,72 42548,1 5052 830,50, $9%4% 40918 | Riakelss Rethos
2730+ 477 126/8,86668 0, 11 0% 43%|Ne hr @5%t|Pigheles neR(, 6
43% 07,09095%8,3 90,23 11% 0% Ned5kir|o _at h 49% Diabgtes 8eg. 3, 14
2433 01 |0584]5 16%7 73% Ne hr o eatd] pos. 1324 Dibes 8d3.952, 5
245._2)_4}.@76.]%5 ) ablaohro ath poso%|32, 1 2B%4diabeBd8néy. 0, 11
4177 3550 Deod 8 L0865 pos|  24,78% |2, 87 184() Diabefds #6g.17%
310578 DENORRPAL BYsPOS. | 27,5 728 (86 1133y DiéBeﬂa@n&f?).% 68%
255\4_?&’: UPEidY:-0893  S31 4 3,884, [1151, B3olpispetes g 570
208 0160 26502 p37. 02} 92 1245,16 0, 1o IP-pUids Ney NT O
26eh 413,50 1309821888y an ol o pei, 17 TG Ib@&' DEDHLY
4305t 2,26 42219, 5.59@15‘:’;2 12T %0r nanR s : % gles fleg,
25508 %64 12081358357 ¢ bo 2108910, Neptadh IARGERET o,
318 H2,79 ﬂa&oaﬁmsbq 006 11006 NI Paloat b 238 D! abéf,eE 58d., gg
42138722, | 2676/ 048, 50% Ne_hr $2%lh pos. /%4 i ete} n
331739838 | 289836+ 09% 77% Ne hr B5%|h pos 43%; Diabetes neg
421210369 200840+ 8F850% Ne hr o 7204 pas. 17%4 Diabetesgeg.1439 g
35 49634 9206854 DSPhrop khy pd@%| 24, 5 12% |Debeieceed 0, 27
35004 §,770|Rerd)r #0abh pos|  27.8%|4, 93 B5%I Diabelds 489.33%
364004 hefihoepat bgopos. | 29, 8 834,43 1482%] Disbe28 ndB% 40%
43%F: D6 [3bIB,008,65 24, 3| 2, 6934483, 7 %] Disbbfds 4/
44 EDPEEST 36452 POB1_ 24, B 1, 39%I500, 0 126, |BRp3RInES% Ne
230 D3 3 1 aFRB4 046 ©_ 2} 90 1553, O, 2ol Hiabrinhdie hro
3: j:'1,§é’§3032€3"+8434 gd 000, 739, 4? 2%, 1 Dpbles REQ, at h
g Gt e ot o st SR o
21,74 3,14 |3754,8¥0,44° 55% 0% | Didbefes Reg.
26,5+ 1,92 |3193,7 £0,53 78% 32% | Diabetes neg.
24,4 +3,02 13206,3120,72 66% 7% | Diabetes neg.
28,2 +2,80 |3250,9+0,71 63% 18% | Diabetes neg.
482+ 3,46 (3293,2%0,74 93% 39% | Diabetes neg.
31,4+1,60 |3295,7+0,33 95% 40% | Diabetes neg.
27,2+ 3,58 {33384 +0,79 80% 34% | Diabetes neg.
37,3+2,11 |3381,6 +0,63 78% 26% | Diabetes neg.
276249 [3452,1+049 58% 15% | Diabetes neg.
37,3+ 1,50 [3463,0+0,83 72% 15% | Diabetes neg.
19,6 + 2,80 |3583,4 +0,75 79% 20% | Diabetes neg.
34,0+£2,55 136344 +0,74 86% 29% | Diabetes neg.
37,7+2,61 |3681,8+1,38 55% 14% | Diabetes neg.
25,5+ 2,25 |3686,2 + 0,60 86% 20% | Diabetes neg.
36,0 + 3,89 |3735,7 + 0,57 70% 28% | Diabetes neg.
30,3 + 1,58 | 3852,3 + 0,56 83% 41% | Diabetes neg.




24,5 2,43 1652,8 0,25 14%59% Ne hro ath pos.
2,63 1669,8 0,37 20% 64% Ne hro ath pos.
waZ®9/025860, 36 6% 45% Ne hro at h pos.

26, 3
33,1 3,22

30,5 4, dT/ERF2bde/é50327

0,46 16% 59% Ne hro ath pos89 25,1 3,42 1754,4 0,41

53% 95% Nephr opat hy pos.

50% Nephr opat hy pos.

Ne hro ath pos.

24,2 1,56 1776,0 0,27 9%

18,5 3,55 1791,0 0,38 7% 40%

32,2 5,38 1792,9 0,31 28% 40% Ne

hro ath pos. 9,7 2,54 1799,8 0,29 0% 40% Ne hro ath

pos 253 2801810 9 038 43%091% Ne hro ath os
204 546 14098488591 0 (21 43@3%os Ne ZPBgRishgtepneg. 27
288 4518 46425 + B6A2 330 91% NB%Hr o _at H9%qBiabetpSney. 3, 97
33136660 [608TEBE 1.680 40%|Ne hr @3%#t|h pos.10%2BiaketeSn&B
260980288 | 6912507+ 1,49% 40%([Ne hr g5%t{h pos .26%4Biabetedn
23898018 | 986836+ 1590 64%|Ne hr @6%tlh pos. 0%2BiaBetedtnd
212051 D 880,82 032% 40%|Nephr opatihy pooy%\\epgfshaty$és.86
32HGI &P18804 Vo927 90 35, 7 o4,|16 21kylNebhropatny(ReR. 407
3088 41670 |38d)s 4@53 20, O 2, /S 441/, 1 Ugep { Ndoferditdi ¥6s.NT O
32,%‘!5,P4’~ 937! é?gﬂf,\f“ 2281, G 49,0, A1 9% IR0 NEEH I Ff:og“ A
24805 o7 18525 5 QR 2209, T U39 [2370 0560 e S oty D0
329 aa L@ EEGTY | Ot 9 g e g g Nephropat =
243387, 110805 048, 5 4ol ne e d /%1y pos 08% Hephronpthygos.’
275 #7861 | 1131662 By, 7704 Nophr SB%¢ §8% [ Hephgopajy pgs.
33445348 | 1181653+ Q.00 5404 Ne_hr 82%{ h_ pos 73%pNempropathymos.
33945:27522 1293@0*& 3144 91%(Ne_hr 9%t h pos 50%] N@@mpﬁm@os
265465681 | 121162 @%b 77% Ne hr o 1A%l pos. 40%%Nephrdpafhy pesio3.
330 1381991 50% N8 1hr o atlh pos.18%19.5 40%B6Neteehbaby pOs.66
32829307/ va2e. 6w @At h pos. 232%| 4, 27 40% Y¥ephropdihd Dos! %o
304Q%, 1% | hegy, 7at hi2pos. |24, 4 355651 252829 | NéhHoopathy Yo 2%
340 2050 | edB, 70523 20,1 3, 61992540, 5 46% PephiSiahs Yodle
44200t N1POS 0202, 3 4, 72 258315 0, 36% TRepachalg phe. 0
27,84 180$13988% @3 4, S/ | 2013, Jgo,0), S5 1476 DReONEyathl ol N
2183500 YPazb7 Ao 87 2729 5 U, L] 017 2550 Wi dbadtl ol S
2842455 114585540 R 1 0[50 1296409 Ne [ gLy 15 o218
24850922 [ Phte D+ g0 19108590 Ny IOt B PR enriodtny poss -
27,82 495,44 z:b‘ékg N ”iﬁ‘% BT MenbEopathy posy~ 4o
29, /54W.é‘;,1-; Letat by hos  %en 4 040% Dephiopathy pes: mog
24,380,600 | 1483, 70280 (24 4 26% o 20591%)| Nephropathippgsp oy
24,8 1980 1h0R.03A20 23 & 3 5A8%N5o 7 847k [Mephrspathpoashe |
24.6¢32.99t h19884 £0.283 3§ 96 3%l 0 Q, 649 [Aepprpathy pos.
29,00 BB DHISHY i  26)1 2, 78% B369, 273%)| NephpethvodH Ne
24, At@,48t N15609€.£0,226, O 89 3AP3| 4 0, 865 BlhapathiNeoshr o
28,8t H,58s] 1596,9 * 0,31 21% 86% | Nephropathy pos.
245+243 11652,8 0,25 14% 59% | Nephropathy pos.
26,3+2,63 |1669,8 +£0,37 20% 64% | Nephropathy pos.
33,1+3,22 11729,2+0,36 6% 45% [ Nephropathy pos.
30,5+4,11 |1744,4 10,46 16% 59% | Nephropathy pos.
251+342 |1754,4 £ 0,41 53% 95% | Nephropathy pos.
24,2+ 1,56 11776,0% 0,27 9% 50% | Nephropathy pos.
18,5+ 3,55 11791,0+0,38 7% 40% | Nephropathy pos.
32,2+5238 |1792,9+0,31 28% 40% { Nephropathy pos.
97+254 [1799,8+0,29 0% 40% | Nephropathy pos.
253+2,89 |11810,9%+0,38 43% 91% [ Nephropathy pos.
246+234 11851,1£0,21 43% 85% | Nephropathy pos.
27,2+4,46 11867,3+042 38% 91% | Nephropathy pos.
25,0 + 3,97 11966,0 £ 0,53 16% 40% | Nephropathy pos.
28,7+ 3,08 |11982,8 + 0,57 11% 40% | Nephropathy pos.
20,5+553 [1986,3 +0,36 15% 64% | Nephropathy pos.
23,3+4,46 |2045,9+0,32 32% 40% | Nephropathy pos.




24,5 3,92 4183,3 1,44 4% 40% Ne hro ath os. 21,0
5,35 4241,0 0,62 29% 73% Ne hro ath pos. 23,4 4,09
W@ 300/0258d, 01 11% 40% Ne hro ath pos. 22,8 2POHEP2006/050327
4527,6 0,67 1 % 45% Ne hrodmth pos. 21,7 3,00
4713,6 0,44 7% 64% Ne hro ath y pos. 24,6 3,73
7556,6 1,55 2% 40% Nephropathy pos. 16,7 5,54
8055,1 2,10 12% 40% Ne hro ath os. 13,2 5,19 8765,8

0,96 37% 82% Ne hro ath os. 15,3 4,97 9181,0 1,28
096 21%

B A R ath—pos— 140420100461
3374008 1R 5. L3 05800 " Tag 7. %o 10208%q Neghropgthypos.nos |
2005 /% 20714037 17 4 4 029518 2 40% | Nephrommii pos.
1854t 5244\&%9,41 3513 5 _08%d24 5 _50%1 Neginonativeohe hr o
21232484 2250473 .38 2 61 (9284 23008 65%¢%4Meteortathy pas.h
272,53 48258,7 90.2% 955[5 0. 18%B0% 5%58% | Negraaihymes.
2003 B30 22966400816 0,/09 67%8%% Ne hise%aNephaggthy pad., 2
281,458051 0289154 + @4D9 _84% 32% Ne%lir o _at B4% | REhropathy pBs.
252,224(851 044064 + @540 57% 0% Nep#hiopat hy7%é~ephrophthy pos.: 90
22 804629 | 240330 @590 32%|Ne hr q4@ih neg s MNHHEEG 4580
21861 257208 oey 7 91 43, 4 34¢f[ 24 TUG o Dnedhrordin g 0
1008 13N dEy 16e 181 4, Sy ‘?5%’77% &%r;% Athy pog.-

2500 A o T8G + o 3. 93 03 105g 1407 14, by Jo7g e Hre

3 - My 0. L0 4.2 = L. 1.0, Fad S \
19§lilh ééb‘ 249 LLb _Fdeﬁ\l, OJ_ 11270, qz%ll, TZ Uzz P /U TNE—T1T \JEML hy

) .- vl 145 5 6 8304-32 //0 eq,l?l t oS neg
28,4 34,27 12404045 710y 2o0d%hon Nep AV ALNRRAIPPAEY POS 44 b

24,4 £57511 2152\";9* Qn no 9744 26% ﬂ;gﬁiuu ot B29 th

201 't615 12290 8¢ B¥os, 90 Nephr opdehy neqt8% u%,pwopgthmos.
22,3 ¥y 25| 259356 Gy 3204 Ne hr 07%1 h_neg55% ideppropathpgos.

20,0 246B76 | 261383 G834 0% e hr o148 h neq. 55%BNephropaidpd223,
35,0 +11gh28 9%HESMr o ath _negb1%44. 5  20% BNebB®Patby pés. 08
25,88%39% Na5HED.8 h nedl.  471B%| 3, 08 4AP4Bdphrodathyl p&) %
21,8leBiMBop2nohy 05 46]8 2, 20% 1254, 786%)| NédhhbinhphedNe
25.8e@,3at haseg+0,503, 2 P, 90 1264[5 0,5@%%%»% gfhy pos.
16.8epimeopaby +ex. 48[ 6 2, 98, 1262, 55090 NEBhRpath Y as.
21,0epksopmany e 43|92, 45, 277, BeeolllNebhi@® a(t?\y’ué?s',\'e
20,0%Q,631 boBH+ 0,800, /7 B, U4 128P1 7 U, &a, el orihifos | 0
34,85 B 70€hoep G £obs 3, 17| 1292, Do, 0, 14 Ggp g /0 NeTI pdé?‘t i

28 €956 20587 +9; NI ropathy dos

Ol

(=)

S

(@]

P Alaa £~ Vi A
2852596, ?@84 QTS o b Vo el o 0% | Neohropatay pos.*}. 43
26,1+ 2721 %360,2 & o;?g,?/jgg{j’ ’“”.C“*;”, £1% koo 40% | NeBhropatintposs s 7 |6
5§ THED CEFA0 M IR TR i |
24,5539 éggﬁe%%_ﬁﬂ_déaf hy heg. A%l5 o =§%| dephrgpatily pps. 86%
21,0086 4B¢100 8082neg A6 _5 29% 128 14 B%g Nephrogattioss 9% Ne
23,4% 4,09+ [43?{):%1 1,01 11% 40% | Nephropathy pos.
22,8 +£2,94 |4527,6 + 0,67 1% 45% | Nephropathy pos.
21,7+3,00 14713,6 £0,44 7% 64% | Nephropathy pos.
24,6 +3,73 |7556,6 +1,55 2% 40% | Nephropathy pos.
16,7 + 5,54 |8055,1+2,10 12% 40% | Nephropathy pos.
13,2 + 5,19 |8765,8 £ 0,96 37% 82% | Nephropathy pos.
15,3£4,97 {9181,0+ 1,28 10% 64% [ Nephropathy pos.
14,0 + 4,20 | 10046,1 £ 0,96 21% 77% | Nephropathy pos.
18,7 + 550 |10208,0+ 1,24 2% 40% | Nephropathy pos.
17,4+ 4,02 |10518,2+ 1,10 23% 64% i Nephropathy pos.
353+504 |19245+0,12 50% 0% | Nephropathy neg.
43,1+ 2,61 [928,4 +£0,08 65% 14% | Nephropathy neg.
45,7+ 2,25 1955,5+ 0,14 60% 5% | Nephropathy neg.
23,8+2,94 |1010,6 £0,09 67% 5% | Nephropathy neg.
31,2+ 1,53 [1028,5+ 0,09 84% 32% | Nephropathy neg.
459+ 227 |1041,4+ 0,10 57% 0% | Nephropathy neg.

31,6+ 1,98 |1046,5+ 0,09 87% 32% | Nephropathy neg.




44,6 4,84 1422,1 0,33 70% 0% Ne hro ath neg. 45,4
3,62 1423,8 0,19 75% 0% Ne hro ath neg. 48,0 2,97
wad@4/092580, 16 95% 18% Ne hro ath neg. 47,6 3PADEP2006/050327
1446,7 0,16 92% 23% Nephr@epat hy neg. 46,5 2,95
1450,4 0,25 62% 9% Nephropat hy neg. 48,0 2,95
1462,6 0,17 97% 9% Nephropathy neg. 35,7 1,90
1487,7 0,15 70% 18% Nephropathy neg. 47,8 2,35
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46,0+ 28398PR2.8%0N@phr opat hy né¥je| 49 094 Neghropathy reg. 013
46,99%783PH1BESRIOgI0OAt h neg.  483%8| 2, 763 opah 9
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47,8+2,35 |1490,6 £0,12 72% 9% | Nephropathy neg.
492+ 277 |1491,7+£0,12 81% 14% | Nephropathy neg.
49,0+ 3,14 |1507,8 +£0,17 99% 32% | Nephropathy neg.
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49,2 £ 3,26 |1539,7 £ 0,19 98% 23% | Nephropathy neg.
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49,3+3,22 |1594,8+0,14 88% 14% | Nephropathy neg.
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41,5+ 2,64

2493,5 £ 0,48

18%

Nephropathy neg.

52,9 + 3,98

2570,4 £ 0,27

5%

Nephropathy neg.

34,1+0,72

2642,8 + 0,40

36%

Nephropathy neg.

36,1 + 2,56

2687,1 £ 0,49

23%

Nephropathy neg.

42,8 £2,33
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Nephropathy neg.
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Nephropathy neg.




30,5 2,17 4070,4 0,48 57% 5% Ne hro ath neg.
0,93 4098,6 0,52 86% 32% Ne hro ath neg.
Wa 1®2/0835860, 50 77% 14% Ne hro ath neg.
4290,7 0,52 76% 18% Ne hro%at h neg.
4405,8 0,54 51% 0% Ne hro ath neg.

1,06 65% 0% Nephrop ath ne .

67% 5% Ne hro ath neg.
I\Iephropat hy neg.

32,4 1,3

29,5
34,3 2,08

34,7 OpPGBEP2006/050327
23,5 1,61
30,

4 1,31 4801,5
1 4863,8 0,64

29,5 2,25 5214,0 1,29 51% 0%

33,0 0,99 6172,0 1,57 65% 0% Ne

L0L AE0L No. he n
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4831388 3224 ‘8’;;@41,“ ,,m”i”;r, +88% o5 e hymeg.
31{@—2@& $85%!1 $88404 904 4788 1 5, gti3pdephyonatinineg.
2957676338080 + 982034265 017818 2394\ Nephrogattyeme61
(492 HAT7R71B283180088707 (16, 645094 0, 198A%M NEO4patiB0203
49197+ 588638190 468631 10388, 81348 17, 980586pMpdalidated.
431062,84 118350 + 086917442 0, 238%31 922R3%3Pépidop @3516
4901, 13,85 7133387 ¥ 0,889429 120, 47F3759 0, 221248 r\@%gpa@rg,?;@
3840 509386540 262078 4747, 93284 21, 485H8RpHo
3845100 D(3361 + 855430436 0, 36gdd7 237 hodATENFop 4Ul‘-
38l 12283 1342 ¥p 4p0445 WO Z0ELUB2580 4%‘%_” Hropathy
385% 1,69 43490P+ §u3 I LUDY 2202,0590557 g1 opattly Hete o o
5150 oy Bl 05 ) 5%d Nophtopalhyinge o™ |
31,0229 7 o BapdIP ] ok 3 A8%d Nephropsiyneg.
T oo S 0y Jbhd Neprvingly rmg,
360 +:4H38, | 3 2og_25p8%d o 5g19%3Napiwepatiynegy |
379 %68 13719P H8AY 73 1450 62886 20 308%3Nephraringes.
42036120 1 3P0 * &69 822375 n 598%13 16824%2NeptTorathy PER.72 |
258 +117200 4 3947 |0, 2638%1 Nehodhabw 1949
394 19185 6 4006 HBBD75 1368, 785238 31, 36%2RepHiopathiy 6EG
26,9 H48B2P + 336 433041 0, 576208 10994%1843vopathy neg.
30,5 2,17 |4070,4 +0,48 57% 5% | Nephropathy neg.
29,5+0,93 [4098,6 £ 0,52 86% 32% | Nephropathy neg,
34,3+2,08 |4102,5+0,50 77% 14% | Nephropathy neg.
34,7+ 0,63 [4290,7 £ 0,52 76% 18% | Nephropathy neg.
23,5%+1,61 [4405,8 £0,54 51% 0% [ Nephropathy neg.
304 +1,31 {4801,5+ 1,06 65% 0% | Nephropathy neg.
32,4+1,31 |4863,8 £0,64 67% 5% | Nephropathy neg.
295+225 152140+ 1,29 51% 0% { Nephropathy neg.
33,0+0,99 [6172,0+1,57 65% 0% | Nephropathy neg.
33,2+0,75 16187,8+0,75 95% 45% | Nephropathy neg.
23,8+ 1,86 |9869,7 +1,06 69% 14% | Nephropathy neg.
Table 23:
migration time [min] | dt [min] mass [Da]

15,490396 0,158804 8054,473633

15,803237 0,155143 8765,233398

16,034266 0,174906 1621,9104

16,185061 0,147871 9180,99707

16,645294 0,198704 10045,20703

17,663696 0,165531 10388,81348

17,980883 0,178564 10518,18457

19,917442 0,234131 9220,939453

20,34516 0,170572 1877,789429

20,479975 0,221246 3842,693604

20,519386 0,265078 4747,932617

21,465685 0,217493 4154,003906

21,480436 0,362197 2427,251709

21,804012 0,271715 4240,856445
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37, 532575 8¥| 1858846583 13, B98Ea8 540537, 680653 0, 160958
T13%:580P0E| 370, d1744 O, 175582274497, 981934 38, 050472
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387928 50T T mggwu, 982844 05593, 241917 0, 178206
ST, v su@ 3534 U, 235338150 5,60791 39, 484215
gklj\fzg,ﬁﬁ@g‘ 6, 8’11783 39 bl%fgtgaygggtB?OS 2154, 053955
\43:47‘,“:3.28’ 33y J.:?n IS5 7§g./1. 1431%5624'3‘9 533363 0, 158628
T19%,9 dt?l‘i'iﬁw“i’%? W‘S, 064941 40, 607231
64205255206 5, S04 3 WW> PCT/ EP2006/ 050327
954U 50851 0. 447 ﬁ&ﬁm_m, 83009 0, 191972
2642 e GaBBY 4, 508 0 1% 76h559, 304199 41, 604115
-—9—’&%%/'; e Paha PO DR 148075 | S 1. O 1 63642 2742, 253418
42 05 H 2655 351508 P, O50; 1548826 105633 0, 172054
489 IO 20 5108 U,"J.m) 4413, 643555 42, 144161
o soRHE L L= bl 234116 S098, 450026
:;L’:%ﬁzzzux Ul-u_d’i 8.59- [ Oomébsgg% 811199 0, 246696
T a8 477856 0,151562 2767,015625
34,053886 0,252424 1302,691772
34,15913 0,233032 3722,875977
34,557327 0,186137 2039,143433
34,681156 0,20976 3685,918213
35,30254 0,207782 2389,097168
35,502213 0,388916 3209,800293
36,314056 0,183495 980,526123
36,404907 0,145751 1008,513733
36,424831 0,150486 1000,48761
36,720509 0,128397 2717,472656
36,777012 0,164648 2663,246826
37,557594 0,165628 3556,580566
37,572525 0,185484 1743,890381
37,680653 0,160958 1134,580566
37,700241 0,171622 4097,981934
38,050472 0,156383 3152,361572
38,155159 0,217341 2825,309082
38,17057 0,432096 882,532654
38,281631 0,20781 996,190369
38,57658 0,370648 1425,324829
38,687305 0,15052 3385,513916
38,830559 0,056085 1352,824097
38,921108 0,150325 5000,982422
39,241917 0,178206 3775,720459
39,433277 0,235333 3405,60791
39,484215 0,140887 1046,52771
39,513248 0,093703 2154,053955
39,936756 0,195951 6171,129395
40,533363 0,158628 1194,581543
40,537457 0,221485 2205,064941
40,607231 0,426674 1235,384888
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3271, 523438 43, 115334 0, 607341 1834, 878052 43, 46143
wW@O2098458 3442, 135498 43, 494144 0, 20218 3495, BEAWEP2006/050327

43, 549488 0, 217899 3473, 905999 43, 740391 0, 12795

3108, 919434 44, 191006 0, 18629 3359, 583496 44, 230297

0, 233319 3416, 526611 44,934914 0, 127421 1991, 917114

45, 538418 0, 214716 2197, 337158 45,675098 0, 12333

1889, 864502 46, 313114 0, 259721 2385, 597168

47, 216645831 1686512236 4P, 6025588 634068279705 0, 127824
D343, V4355080 | 47, BISB7A| U, 19233 28ba)| 635986 48, 441795
0, 23934 £0d0b6V, 526 Wiks7 8, SUMED 30130851244 1261, 53125
29, 5197 €84145 VA3 13317684 ¥, 625778 5854k’ 16531 0, 33207
TT95, 21.8Pe0ko | 51, & %3adb| U, 213732534481, 559204 51, 657627
U, 822888796688 B, 325966392 P> lbm@4g)314 93424 1351, 643433
53,2475 155693 10899726307 . 6551488 65@4 59499 0, 15916
T770, 394$h750 5% 2432 55,038143
0, 32933 9,4439F (53825805 1840, 810547
58, 191587559 05055354 0, 484288
2608; 4;_5‘331@@3 : B 2638, 939453 Tabl e 24:
i gr dg42( 15155 A .‘2, 295616 0, 092835
406 g8 122015395 daigad 12, 508785
IE¥BozT 72910 966 Y5 D7 9181, 114 WO
2007 GiHERSs pert ity ososEL S, o06062 0, 115952
SV 43461331 ~ 0193155 [~ 20545 1840k !
0144 8% A 260 , D7 4240, 702
00 Yok O BGOSR 615t Ialb06 0, 105399
A282; 49740387 094’%%7935 1325%0&9179@% P4 15, 123884
o 06924),‘?91686’ - 03‘?),186?9 2363233591,5 94 7555, 679
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53,240913 0,216809 1367,655151
53,259499 0,15916 1770,30481
54,59832 0,234281 1507,742432
55,038143 0,329349 1594,211426
57,475471 0,325805 1840,810547
58,191887 0,129 2021,900879
58,898354 0,484288 2608,239746
60,082333 0,507699 1863,939453
Table 24:
migration time [min] dt [min] mass [Da]
12,295616 0,092835 8053,516
12,331619 0,12201 1621,946
12,508785 0,138706 8765,729
12,696615 0,122507 9181,114
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18,528196 0,076336 3209,884
19,106394 0,148381 1008,572
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19,173443 0,122128 980,5635
19,335644 0,098819 2663,262
19,367334 0,112794 2718,314
20,023649 0,199337 3556,408
20,041323 0,195353 1134,629
20,063593 0,224531 4098,26
20,300522 0,113124 3152,333
20,347666 0,200969 882,5596
20,470793 0,208903 2825,334
20,889994 0,26629 3385,819
20,93943 0,057322 1425,772
21,519066 0,226397 5000,98
21,655712 0,298068 3775,697
21,755213 0,316991 1046,586
21,850452 0,518151 3405,871
22747589 0,302407 1235,601
22,763943 0,277557 1194,603
22,997269 0,34528 1265,661
23,013165 0,225846 2642,188
23,017294 0,551478 6171,03
23,838888 0,406385 1250,653
24,025209 0,261109 2742267
24,137253 0,135523 1463,693
24,14039 0,158709 1473,664
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29,74654 0,131224 2584,214
30,499264 0,32736 1160,556
30,832899 0,269278 1261,477
32,240211 0,415696 1185,543
32,240601 0,406316 1223,53
32,29216 0,268596 1212,024
33,24297 0,403599 1367,633
34,039223 0,467469 1507,75
34,274136 0,432896 1594,746
35,978645 0,326975 1841,202
37,237282 0,110906 2608,186
37,342949 0,6411 1863,833
Table 25:
Sex | Age Diagnosis S-creatinine | Proteinuria Immunosuppression
M 63 FSGS 95 0.02 PS
M 18 FSGS 99 0.05 CsA
M 63 FSGS 93 0.05 PS
F 49 FSGS 80 0.05 CsA+PS
F 23 FSGS 69 0.54 CsA
F 26 FSGS 16 0,7 CsA
F 56 FSGS 80 0.8 -
M 62 FSGS 150 1,9 -
M 26 FSGS 144 49 -
F 26 FSGS 150 11.0 CsA+PS
M 69 MGN 128 0.02 CsA
M 62 MGN 91 0.17 -
M 23 MGN 150 0.3 -
M 37 MGN 73 0.33 -
M 43 MGN 82 0.7 PS
M 48 MGN 100 1.0 CsA+PS
F 68 MGN 150 1.0 -
F 21 MGN 80 1.0 CsA+PS
M 44 MGN 118 1.0 CsA
M 45 MGN 93 1.3 -




M47 MGN 93 3.5 PS F 34 MAN 80 3.5 CsA+PS M 66 MGN

132 3.6 - M 38 MGN 100 4.0 CsA+PS M43 MGN 85 5,1 - F
wa@ onee258d4 0. 01 CSA M 45 MCD + 93 0.01 - F 52CIVEE2086/050327
118 0.01 - M52 MCD 93 0.019 F 44 MCD + 80 0.02 GCsA
M39 MD * 93 0.02 - M51 MCD 93 0.05 - M 18 MCD 77
0.05 CsA+PS F 70 MCD * 95 0.08 M 69 MCD 93 0,08 - F
29 MCD + 160 0.1 - M62 MCD + 93 0.1 - M 21 MCD 57
0.12 - F 43 MCD 114 0,01 CSA F 25 MCD 80 1,2 - M52
WCD 98 0. 4MEN F|80 NBD * 145 749 WO 2007/ 082586
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mephrepat MCD3. The wge accordigig to claim1l, whereln
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FS|sebect edcbrom t he ggr oup| of el y- [ pepti de.markers Jas
Mhowsg I h t@fdes L togd3. 6] Theguse]according to clgim
B, | Waer €1 ny¢he pbl ypegi | de] marker 15 selected from tjhe
Nr Oupe Of pacy+ PEPtI @@ marker spas shown 1 n tables 17
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rsel egd e Twewrthe gr euep of | polygpept) de markers Snow
In tables T to 22, and b) conparing the probabiTity
of the presence of this marker in a disease patient to
the prob- ability of the presence of this marker in a
control patient, wherein cl) if the probability of the
presence of this marker in a disease patient is higher
than the probability of the presence of this marker
in a control patient, the presence of this




marker is indicative for a higher probability of
havi ng the di sease rather than the con- tro
W@ oovdiogisen, or c2) if the probability of the prerEPmE6/050327
of this marker in a disease%patient is |lower than the
probability of the presence of this marker in a
control patient, the absence of the nmarker is
i ndicative for a higher probability of having the
di sease rather than the con WO 2007/ 082586
PCT/ EP2006/ 050327 100 trol condition. 8 The nethod
according to claim7, wherein the individua
probabilities in step b) are as indicated in the
tables. 9. The nethod according to claim?7, wherein
the control represents the healthy condition. 10. The
met hod according to claim é&.wherein the contro
represents a renal disease, particularly chosen from
t he %{oup consi sting of |gA-nephropathy, M3, MCD
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and di abetic nép
1 to 22, and

b) comparing the probability of the presence of this marker in a disease patient to the prob-

ability of the presence of this marker in a control patient, wherein
cl)  if the probability of the presence of this marker in a disease patient is higher than the
probability of the presence of this marker in a control patient, the presence of this
marker is indicative for a higher probability of having the disease rather than the con-
trol condition, or
c2)  if the probability of the presence of this marker in a disease patient is lower than the
probability of the presence of this marker in a control patient, the absence of the

marker is indicative for a higher probability of having the disease rather than the con-
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17.

18.

100

trol condition.

The method according to claim 7, wherein the individual probabilities in step b) are as indicated

in the tables.
The method according to claim 7, wherein the control represents the healthy condition.

The method according to claim 7, wherein the control represents a renal disease, particularly
chosen from the group consisting of IgA-nephropathy, MGN, MCD, FSGS, and diabetic neph-
ropathy.

The method according to claim 7, wherein the polypeptide marker is selected from the group of

polypeptide markers shown in tables 11 to 13.

The method according to claim 7, wherein the method comprises detecting a plurality of the
polypeptide markers, preferably at least 3, more preferably at least 10, most preferably at least 50
of the polypeptide markers.

The method according to claim 7, wherein ELISA, quantitative Western Blot, radio-immuno-
assay, surface plasmon resonance, array, gel electrophoresis, capillary electrophoresis, gas phase
ion spectrometry, or mass spectrometry is used for detecting the presence of the marker or mark-

€18,

The method according to claim 7, wherein the polypeptide markers in the sample are separated by

capillary electrophoresis before measurement.

The method according to claim 14, wherein mass spectrometry is used for detecting the presence

of the marker or markers.

Use of capillary electrophoresis-mass spectrometry for the diagnosis, particularly differential

diagnosis, of a renal disease in vitro.

The use according to claim 16, wherein the renal disease is selected from the group consisting of

IgA-nephropathy, MGN, MCD, FSGS, and diabetic nephropathy.

Use of capillary electrophoresis-mass spectrometry for the differential diagnosis between at least
two renal diseases selected from the group consisting of IgA-nephropathy, MGN, MCD, FSGS,
and diabetic nephropathy.



