i 5 Method of processing protein peptide data and system The invention
relates to protein identification and provides a nethod of and a systemfor
10 processing protein peptide data, preferably obtained fromhealthy or

pat hol ogi cal sanples, for exanple tissue sanples. There is a need for
identification of proteins in conplex mxtures as well as for the detection
of differences in relative expression profiles. A given protein is
considered present in a sanple 15 when sufficient nunbers of its peptides
have been identified. It is known in the art to use MSM5 (tandem nmass
spectronmetry) for fast and parallel identification of a | arge nunber of
peptides. First, a fragnentation pattern, i.e. a spectrumof a peptide is
generated using a mass spectronmeter, and on the basis of the generated
spectrumthe peptide sequence is identified. This process is basically
performed as follows, in brief. Subsequent to separation which reduces 20
sanple conplexity (for exanple with Iiquid chromatography), digestion with
an appropriate enzyne (@4@hoed bff prosdssihg geien piRideldat ARNysRAS L0 be
detected. Then using a mass spectroneter, a mass-based selection is
performed, and in a second chanber of nmass spectroneter a collision- induced
di ssoci ati on |sm8erforned so that fra%nentatlon t akes place. Due to the

col I'i si on with§ InVeicp rglates;ty Rrpeinsidey WAHOFeRCr DRV 2 dhihtse Pl 2thae peipri iges
break i nfp p;srs&@ﬁnoaﬁ@tea] Béﬁﬁ'ﬂ@'dhttay?(r@fera%@ ém@mef?&ﬁ hleﬁth mr%a&%fbtghglvéaﬂgyheg {Ipss

fromO up to the mass of an unbroken peptide. For nti'tication,

fragnment at i cAEPEEsYARRMRIE: hen connected to a sequence Thus, a sequence (or
a part of it) can be read fromthe spectrum Finally, a database search is
necessary, performng spectral conparisons using the experinmental spectrum
until the beBerenmeahed for idesanficatiohaf piotsins ilheompflexamixamesadsi vl mecthe dereafon of

oDt 0o S SRMBIGE P AR SRR Ll X SRRSKOL, B Rl R
post pr tfceswshenguiﬁﬂmehhmnd:&tsaoﬂls pegtidgs havabednridenwiSied @ is Khdwen Ini the &6 td dse MSMENt
AL JCUET T g e R TR
di fficul t. armrst,i mmgﬁmﬁuaﬁbmcabaaannoepraa@tebtﬁm 0504 Wep@dt @xXigShedatkd wdRal a nidsé h
t he huge nunber of generated dat
spcctromcter and on the basis of the generated spectrum the peptide sequence is identified. This
process is basically performed as follows, in brief. Subsequent to separation which reduces
20  sample complexity (for example with liquid ch_romatograth), digestion with an appropriate
enzyme (e.g., trypsin) generates the peptides to be detected. Then using a mass spectrometer, a
mass-based selection is performed, and in a second chamber of mass spectrometer a collision-
induced dissociation i3 performed so that fragmentation takes place. Due to the collision with
inert gas in the second spectrometer chamber, the peptides break into pieces and a plurality of
25 fragments is obtained having a mass from 0 up to the mass of an unbroken peptide, For
identification, the fragmentation spectrum is then connected to a sequence. Thus, a sequence {or
a part of it) can be read from the spectrum. Finally, a database search is necessary, performing
“spectral comparisons using the experimental spectrum until the best match is found. That is, the
fragmentation spectrum of peptide is compared against theoretically generated spectra of
30 candidate peptides. Due to the high number of data produced by this comparison, the post
processing of the data is very time-intensive. This limits the extent of the experiment beforehand.
The post-processing of data resulting from comparing or manipulating results from different
experiments becomes very difficult and time-consuming as no practical solution exists to deal

with the huge number of generated data.
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2 It is therefore an object of the invention to provide a nethod and system
to inprove and accelerate the post processing of the peptides, i.e. the

all ocation of the identified peptides to proteins and protein groups. This
object is achieved with the features of the clains. 5 A first aspect of the
invention relates to a nethod of processing protein peptide data obtained
from heal thy or pathol ogical sanples for analysis, conprising the steps of:
(a) providing a list of peptide sequences Zand associ ated auxiliary
information representing an i nput data set; (b) conpiling fromthe input
data set a new peptide sequence |ist by renoving peptide sequence

redundancy i rit theepogt iaf cotsef wEnbe investlon Bajravidew Hapdd el SRS NE emplosd and

representing a peptide 10 data.set, (c) and. groupjng together ers of the
bept | de. dat 5 CETETHR (55 PRH PHE IR e PLRAR. | fr OF Bl LSL lririiteR geaioes ©
protein data meking IiGrabini drbrdh YTHINSWEOBabIOEVR et @cXBArires ONBE LBRSs. at | east
one of the follow ng: corresponding netric values, originating protein,

physi cochemi cal properties of the peptide, the offset of the 15 peptide in
the protein seEMeRGRct dMhdiRRnidn RIRERS h IRHABINNREE pﬁ'oﬂafne%e%fi@@ﬁ%a obtained
represented in the new peptide sequence list by a single entry. The peptide
metric val ue fom hisdhy prpgtholegieal jamplesgpiegnalysipl opmpdsiegithasens ofy (@ RKAViding hiis of
account the - €S i l, . ) : i segu ep
c) preferabl E%‘%p%a[s?%%&ggﬁ{%&%%ﬁaﬁg %&Jehragl ﬁ’ﬁgﬁg{ﬂeﬂl H%%e%@ﬁgsﬁﬁgﬁggggﬁ %go ein
based on t he compdmpriedn el inpg dfa sacmewfpeptide papince &st. byTtemovinguieptide sequmts,
protein data set and .pepti.de_dat ets..are preferahly stored in. :

el ati onal 2Bt e RRRAC ot B 15 BB B Bt ks ppe
uni que nurtberdataaged (&)hadsgroopddg togethertunérapees sfuhd pemidofiamiset @egtadtide Sroaf thenane
protein provides, g}‘uni ue.identification nunber for each protein. It is
preferred t hFOERLNGEEMENG 4 ROEILEE S¥h t hese unique identification numbers.
According to a preferred enbodi nent, at |east sone of the data sets are
visualized. 30 The nethod of the first aspect preferably f&lrt,he‘r conpri ses
the steps of (he)2usidient iformationmertergly GmBRFeRiat IiH AeptiofeiffligRe apsponding
protei ns shargfge LAgat bﬁ%hatn%p[srb@ﬁﬁ ph3UDCcHeRR TR BEbpBHtied 6f the PePidR, tHEASACSE R

and thereby detecting redundancy within the protein set.
15  peptide in the protein sequence.

In step b) a peptide redundancy is preferably represented in the new peptide sequence list by a
single entry. The peptide mettic value of the single entry is preferably calculated by taking into
account the corresponding values of all redundant peptide sequences.

20
Step c) preferably comprises calculating overall protein metrics for each protein based on the

measured values of each of its peptides.

The input data sets, protein data sets, and peptide data sets are preferably stored in 2 relational
25  database. Each peptide sequence is for example mapped to a unique number, and the sum of the
unigue numbers of the peptides of one protein provides a unique identification number for each

protein, It is preferred that the grouping is based on these unique identification numbers.

According to a preferred embodiment, at least some of the data sets are visualized.

30
The method of the first aspect preferably further comprises the steps of (d) determining and

grouping within a protein data set proteins sharing identical peptides thus forming protein group

data sets; and thereby detecting redundancy within the protein set.
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3 According to the invention, two data sets are provided and processed, one
for the healthy tissue and one for diseased tissue, in order to find those
portions in the diseased tissue that cannot be found in the healthy tissue.
Thus, as a result the invention provides a |ist of proteins that are
present in the diseased tissue but not in the healthy tissue or vice-versa.
5 A second aspect of the invention relates to a nethod conprising the steps
of (a) providing at |east two peptide data sets or protein data sets
relating to healthy or diseased tissue; (b) nerging said peptide data sets
or protein data sets to generate a conposite data set; and (c) outputting
the conposi taccdating ts dte. m\]ﬂ(ﬂtlémdwo dintagets arctﬁmxdmmh@ groeéss&ch oné &% AhARRPLGk e

the peptide S ot ei.n dat heal thy tissue are preferably
merged with o“?&%ne Foéé Seﬁ% é?ﬁ’a 18T g‘?’ F'bci %‘Pﬁ BoTpRe ip Yediseped l‘l‘é%.’FttW cannpslgye.
Al ternati vel yfourgeiptthelBeaitRy dssuel ShiQ agsi eds@lt the ddetiSGEpDvIAEs Q'll%@@isﬁ'gtewsﬁﬁdt'%r el €
merged with ot her &eﬁtlde data sets or protein data sets of disease

tissue. As a FUPRALIe giseaspdissps but “Bb‘ﬁtﬂied‘éal% lGWE QT ¥i68-¥e83 protein data sets
of healthy tissue are nerged with peptide data sets or protein data sets of
di seased tissue. The nerging in step (b) is preferably perforned according
to rules of Bhefce PR fheotpyeniion relgighin maeihom somprsizmthe srpe e falrgvidingiat he
ner gi ng st ep jdabewd Ha I £

peptide are cal cul ?%%t?ilél nﬁgﬁe{seogig%gf g%?gég e’ (éjohr?tg@} bu?llgsg!r’l%d rs%lrg}ie@znﬁrgmg
original dat#édPertide data setsl phgrotedn @@t@mtergmmtmmqmsntdma segtand de)afutpuhing the
second aspectcoﬁjg(gshgggta%q_nprl ses the step of nerging a first conposite data
set with at | eaSt one further conposite data set to generate a 25 higher
gener ati dft conposite data set. The peptide data sets are prefer abI y obt ai ned

by providing f i de.s quences and. asso ted auxilia

i nf or mati on rAgﬁéﬁfé“Zlé ‘?ﬁ'ﬁeg%g%ﬁ“’lgn‘)ﬁdﬁ © §5Pad duEt His d’e%%p 11 AYS ©°F d’i‘ﬁt?‘ﬁedaf%iﬁ?t of
data set a néwalthepissvderspaiteambemtigsd Wit ot NPIpLBOJPS Rt SEpBRALGIS &ty STHtREANCY
in the pept uence |list, said new ﬁe pti de sequence |i st

represent | nggésuﬁe‘g t?rﬁ'“g“’ﬁlé(t BeRLidE datpgts g prote datétsﬁt‘“’%td‘s*e%?"@ tistuerasy Atsrapd with
obt ai ned by pthey peptiag dita lséts lor @fordif Ahda Aets FEAMERELHssBI s a further alternative, peptide

15  data sets or protein data sets of healthy tissue are merged with peptide data sets or protein data

setg of diseased tissue.

The merging in step (b) is preferably performed according to rules of Boolean operations and
combinations thereof. Preferably, in the merging step the various metrics for each member
20 protein or member peptide are calculated in order to include the contributions from each original

data set.

According to a preferred option, the method of the second aspect further comprises the step of -
merging a first composite data set with at least one further composite data set to generate a

25 = higher generation composite data set.

The peptide data sets are preferably obtained by providing a list of peptide sequences and
associated auxiliary information representing an input data set; and compiling from the input
data set a new peptide sequence list by removing peptide sequence redundancy in the peptide

30 sequence list, said new peptide sequence list representing a peptide data set.

The protein data sets are preferably obtained by providing a list of peptide sequences and
associated auxiliary information representing an input data set; compiling from the input data set

a new peptide sequence list by removing peptide sequence redundancy in the peptide sequence
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associ ated auxiliary information representing an input data set; conpiling
fromthe input data set a new peptide sequence |list by renoving peptide
sequence redundancy in the peptide sequence 4 |ist, said new peptide
sequence list representing a peptide data set; and groupi ng together
menbers of the peptide data set originating fromthe sane protein thus
generating a protein data set. 5 It is preferred according to the first or
second aspect to generate a restricted peptide data set or protein data set
froma single peptide data set or protein data set by excluding those
menbers that do not neet preset criteria. The preset criteria nmay be user
input criteri e i i r Pt resi.Llction. are, for. exanple,
metric thr esH%i’ -smj gcg"{qh%‘ﬁ@%asf élgetn i ﬁe)lgt ;seh%%ng{'ée'é 6rpee é%ecggt%rSCI’an§§8?1% togggﬁet
speci fi ¢ am neengesds therprptdecdnsiet aiigit@ing dromctbnsinregirettia tious g@héreting a protein data
physicocheni%%I 10 properties. Furthernore, criteria for protein set
restriction aré, for exanple, netric thresholds, sequence content of the
protein, physicochem cal properties. The nmethod of the first or second

aspect preferably conprises th tep of c aring a first , proteip data set
ang a sgc nd Ib’ls(?}trlegfrﬁer‘gpo?éf"é ‘90 f}ﬁsfif%‘lto(’érs?ﬁoﬂ‘ga Pﬁ‘élt%lgﬂ}ﬁ?éé 6?652"1" IpﬁPt:“{]i/PaEf’estef/\gren

the 15 prot girdlei@XRi2esSHoN andidle péltidotath R dr \Weotdh Ah@iser Beb&iudiipahERMahieson
may be perforpned by using a statistical rank correlation test, for exanple

Yy : . 5L s, X &
on the nunber‘h"éfioﬂ’@bfqeﬁepr?:%h?fﬁt%”%f'rh@Wéesétoﬁﬁﬁ‘ﬁﬁ M B SR EPUOFTHENE dR4ETSERITY on
the differentpgialeqet BAnRRRaIeS RehplR! REtRE thresldl8s, AbhR b Adks §RRKs presence or
correlation test may al so be perfornmed on the protel n.coveragg. 20 The
resul t of thabwesepat SEEEHICCHRING A5KISi MAST CREFTAHNS, o5 PSR ON rPtEuriYaisecemical

patterns.;nqThe i t | - : r i . €]
Papt i do ddt a TRy eriord RIS P Brout s kRHIch Bl B, R R EHAP, REGk Ahnolas
conpri si ng neepsndegentprtoy thdipngieia, physitocdémipelprémddiesequences and associ at ed
auxiliary information representing an input data set; neans for conpiling

from25 the input data set a new peptide sequence |ist by renoving peptide

sequence reduhedamtyod of hbdirstpepiccad Spauetrefeatly sémprssas chenswp pepémgkeing egfirence
list representing a peptide data set; and ns . faor groupi.ng.fagether
menber s of ¢ RPDBSERRE oSBTt egi kA ThG Fromre e e chrgvarH e e
generati ng a ppdtdlh ekpresdivh Pattehs of bk M PrHIeiR REE. he bhiApdriyemb y 66 p@fodmedBBusing a

system conpri sing means for providing at | east two 0;§;>ept ide data _sets or
protein dat a S§EstEal ppkCPRYatcy KeafarfFample on dbe vupber 0§ PERtideriONpS of dhe FREHIMg

proteins, or alternatively on the different detected peptides per protein. The statistical rank

correlation test may also be performed on the protein coverage.
20 The result of the comparison contains information about protein abundance patterns.

The invention also provides a system for processing protein peptide data obtained from healthy
or pathological samples for analysis, comprising means for providing a list of peptide sequences
and associated auxiliary information representing an input data set; means for compiling from
25  the.input data set a new peptide sequence list by removing peptide sequence redundancy in the
peptide sequence list, said new peptide sequence list representing a peptide data set; and means
for grouping together members of the peptide data set originating from the same protein thus

generating a protein data set.

30  Furthermore, the invention provides a system comprising means for providing at least two
peptide data sets or protein data sets relating to healthy or diseased tissue; means for merging
said peptide data sets or protein data sets to generate a composite data set; and means for

outputting the composite data set.
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said peptide data sets or protein data sets to generate a conposite data
set; and neans for outputting the conposite data set. 5 The invention wl|
now be explained with reference to the acconpanying figures, in which: Fig.
1 is a schematic overview showi ng the nmethod according to a preferred
enbodi nent of the first aspect of the invention and preferred additional
steps; 5 Fig. 2 is a visualization of data structure dependencies; Fig. 3
shows an exanpl e of a non-redundant peptide_list constituting a peptide set;
and Fig. 4 shows an exanple of a protein sbt . According to the nethod of
the first aspect of the invention, input data are provided such as a |ist
10 of pepti deTIRAAANGESi AN BSsxBRiral Q6th fixkhde 36 the b LIRS PRzurdNB: gt Of
pepti de sequences and the associated auxiliary infornation Fepresent an
i nput data set (see Fig. | "lnput"). For each experinent, the invention
stores in apprr ik ehmflRShaRRdl SRnSHE HEMHA B30l b UMM SAIBAGES: A1
rel evant informati on such as the corresponding netrics values, the
originating 15 prttasngct athe inyantipmpndtprefenpdardidona stapssi ngl e pepti de sequence

(the terms pagpig, @ﬂ%aﬁ?ﬂ}éﬁ%ﬁﬁatQEﬁcﬁﬁ%ghﬁhEﬁcﬁ%ha”geab' y; a peptide is

uni quely identTfied by 1ts sequenc such’ peptide belongs to a
protein but ikig.i3s shaows aatexahple pbe egsrdyndpitaeptalelispossitining qyeptdetes and a
protein pres i t S le.are part of the input (i.e., detected in an
experinment). 'é%gmﬁgb%fégggggﬂﬁﬁ%%éb?%he ones nost |likely to be present in
t he experinental sanple) are determined in a preceding process 20 based on
various criteria., The additi Lnformation. may. i ncl ude: variqQus, netrics
for i ved by t HaceBgink gy ee el s Rt EE on FE iRion et S8 fire s s a i
li kel i hooth t hditpeptiie sequande@tihdassbdifted AGlLeY inft@Etidel The 1Nt OF p&Sidk Batfueddaar@ithen
peptide was indeed in,fhe,sa le) is incorrect, variqgs physi cocheni cal
properties offS{oGESHEptiligy inforraatioh reprgsent gn fnput datagekisss HequdAe ) t he nane of
the actual conputer data file where the annotating routine stored the
results, information concerning 25 the overall experinmental _
desi gn/ pr ocedi®F é3ch experimgnte thef inyHdion siores iptappromipiel yelatigied dta SHShrssnibeiinpeat a
set are cal | edy RaRkife Bbde ifPrmidisn RAS & @ SriaRHt mEREA vRIRLs, 1R i
pepti de sequen%g I st fs conﬁile& or_generatédgﬁg gg‘?enovfngsbepfﬁggam@
sequence Fedumeeincstc. (4 impet sofueneteis taisogle peelde sdeuegeryitrericmss) peiphide 4nd spajotdedes
sequence |ist, Tk id : i : t t4 t t
ord the menhdised tgﬁer&%‘ﬂ’g&ﬁp}, 216 tA0YE WiGudi) Shentif 65 GRL SqRerREPHAL AL Bpi&
belongs to 2 protein but it is not at all necessary that all possible peptides of a protein present in

the sample are part of the input (i.e., detected in an experiment). These peptide sequences (the

ones most likely to be present in the experimental sample) are determined in a preceding process

20  based on various criteria. The additional information may include: various metrics derived by the
preceding annotating algorithm(s) that quantify the likelihood that the anmnotation (the actual
decision process that the given peptide was indeed in the sample} is incorrect, various

| physicochemical properties of the peptide, its offset in the protein sequence, the name of the
actual computer data file where the annotating routine stored the results, information concerning

25  the overall experimental design/procedures, the name of the user, etc.
The membets of such input data set are called peptide hits.

On the basis of the input data set, a new peptide sequence list is compiled or generated by
30 removing peptide sequence redundancy (a set of identical peptide sequences) in the peptide
sequence list. The new peptide sequence list represents a peptide data set, and the members of
such peptide data set are called peptides. A peptide redundancy is then represented by a single
entry, whose accompanying measured values are calculated by taking into account the

corresponding values of all the redundant members. This new, non-redundant peptide list
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such peptide data set are called peptides. A peptide redundancy is then
represented by a single entry, whose acconpanyi ng neasured val ues are

cal cul ated by taking into account the corresponding values of all the
redundant nmenbers. This new, non-redundant peptide |list 6 constitutes the
peptide set. This is shown by neans of an exanple in Fig. 3. Each row
corresponds to a peptide which nmay have been identified nmultiple tines. This
is shown at the colums "Duplicates” and "Duplicateshdified". For exanple
the peptide in the first row has been |d§€t|fied 2 tinmes ("2" in colum
"Duplicate” + "0" in colum "DuplicatesMdified"), the 5 second once, the
third twce. In nore detail, this nmeans that the first sequence has been

identified 2cohimss tﬂehﬁé[ﬁ‘]d@-rs@t 2rienty kidwnl By tend BPWA SahplesRt FRf 3l trackAtow he
current Ievel of the peptide set these 2 entries have been consolidated to

just one, i.®@mespengs tﬁeap?qpélée MOHtiTaNRaye Regd Badfed pultleHmshd hisie shown at the
af orement i 0%%;&@' ﬁca&rs@‘éh@“?Dhﬁlfc‘R{chxf?& aRQUkah @ tind ?ﬂi{iﬁg@rggb_écfg%ﬁgg%s

next step or level of the invention is the generation o _ .

protein set .bepmedeplifindel fimess@R” ingcolumpr éQUquéatqar*of%umolg@n ‘Papbestaslylogifiedipi they

t oget her pepLigas, ehsd Avideh S d i h

protein (as %tgﬁnégg?ﬂyt steé%éﬁggﬁ ﬂ 2§9n?%{sg%gﬂ%hg%ﬁS&ﬁgﬁ%gﬁmjggg
Thi s step alidentiéind alt!ms,tthmfe emmtm |1rmhe ofpulv@tﬂ Uy it rthecxsmﬁmrle‘@aohthppeptiéd n,
based on the UL € Hes ndin d netrlc
is the so caﬁerﬁ%? : ﬁ m%g cove‘?eét1 %msolh‘rq&&?o % '1518 qel’ %]e{rﬂ%ghéc & u‘%‘% R/ %zau &hte
of the prot aiemovdaiaahd hﬁ&wbaemrafrmon&aitoemmnmptohﬂe mfm&ratmmmuut that dunelancget ai |,
an experiment detects peptides, and these correspond to protein fragnments. A
given experinment may result in thousands of detected peptides that are
mapped tg a set of proteins (coul d be thousands of themtoo). A protein

could, in prjinci r esented in the ex er| nt 2 al | p055|ble
f r agment pepjcqll‘t’d@gt %W%@ﬁQéWﬁé@W“t‘%ﬁ&?eﬁcnerﬂ fg%ssﬁffég?‘}jéptcfh@m g proteln

det ect ed relgdeahl y1idthiiprot@aslobiensled By BroSpmb |t@€th§10ﬁ{®fla&e(méﬁﬂferseﬁcthe RERILIsH) Set
menber all its detected peptldes are grouped together and subsequently used

to cal cul at eoriginatipe fremribayene rpfgraydelinedinitey saunredd g nys ‘Sp?F‘%‘{“éI“rF‘g
sequence "s eﬂ{"shst af!w-l%am%ptﬁé B M Q\%E Qaﬁd@x@ mle@dc@kor! e%}gﬁrgtemc ba§eh &n Qﬁé)rtn@cisﬁ}ed

sequence) .- Suc tion has to take into account al possibilities
of t he 25 evediesaf theogerrdsapraling pephidesy@uch Guretireis éf@tseda\dﬁdoaretiew @M%Eﬁqﬁbﬁh@ﬁééﬁ
(i.e., pept 'p%?ceﬁtgigvy fl\‘lg%% deg Bidﬁ’tg r&tan WP Ine ge%HQhﬁotﬁg&'m tHRGexp&iirfrent AR M dRET
netric that ma Aie f's  cont ext So-

deta.ll an experiment detects pept:dcs, and these correspond to protein fragments. A given
experiment may result in thousands of detected peptides that are mapped to a set of proteins
(could be thousands of them too). A protein could, in principle, be represented in the experiment
20 by all its possible fragment peptides (100% coverage). However, only a subset of them is
| detected reliably thus resulting in a smaller coverage. For each protein set member all its
detected peptides are grouped together and subsequently used to calculate the percentage
coverage (ratio of the length of protein sequence “seen” in the experiment over the total length of
the protein sequence). Such calculation has to take into account all the possibilities of the
25  eventual overlaps of the various detected protein subsequences (i.e., pcptidc sequences) in order
to avoid double counting, etc. Another metric that may be calculated in this context is the so-
called “protein score”, This is usually, in a nutshell, a measure of the likelihood that for a given
protein the annotating algorithm(s) include in their output peptides of it despite the fact that the
protein is not present in the experimental sample. The reason is that each algorithm produces
30 wrong identifications no matter how accurate it claims to be. These wrong identifications
propagate, of course, to the protein level. All algorithms, however, provide metrics to nelp
quantify the likelihood that such a wrong identification may occur, Each identified peptide is
accompanied by such metrics. For each protein, it is preferred according to the irvention to

combine the metrics of all its identified peptides and to generate an overall metric for the protein.
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called "protein score". This is usually, in a nutshell, a neasure of the
| i kelihood that for a given protein the annotating algorlthn(s) include in
their output peptides of it despite the fact that the protein is not
present in the experinmental sanple. The reason is that each al gorithm
produces 30 wong identifications no matter how accurate it clains to be.
These wong identifications propagate, of course, to the protein |level. Al
al gori thns,, however, provide nmetrics to help quantify the |ikelihood that
such a wong identification may occur. Each’7identified peptide is
acconpani ed by such nmetrics. For each protein, it is preferred according to
the invention to conbine the netrics of all its identified peptides and to
generate an overall metric for the protein. 7 Such protein set is shown in
Fig. 4. The tsueherabiawe isnhéwg.in FgHUOThe eSleaionsl ek Figoﬂadroﬂﬂéspéét addltfbfnﬁirdbfﬁahi on
the coverage of the protein, d?e nunber of different peptid and the
nunber of shARSHURSIHT aaerage alithePretie g PHORheRaE Aidlsret Pfi?‘kﬁ*ﬂ dad B BEbeypbup

overl aps. . ForshexanBites. §hkHPmare, SitorMafieh ik R@vi&i@@%o@f ?&!ﬁ)éovegﬁ"s Foft&k amp®Ngroup
"53", and is itself included in group " ccordi referred

enbodi ment>  t Re 2R iTsBdecBApIsi 38 " tHheash R onrd is & §Clé¢edd@€@uﬁ1"ﬁl ng and
grouping within a protein data set proteins sharing identical peptides thus
form ng protein group data sets; and thereby detecting redundancy within

t he protein shacording tore melsrred emb@ama@p@ﬂetmemd@bmpms ithreventiondritepany detemiens

of a protein sgt. wWhose.sels ﬁ?&tcﬂ%ﬁﬁ_ﬁ?gro&ﬁﬂtsh ‘Ecétgaﬁgﬁaegg%“g%ﬁ“mﬁ?ﬁﬁ%

nmenbers of the a protei n group can a e se
respect to gryoyp dag sm; vl thembyigiectida redurdaney wshuﬁ the ppmtgmeﬂm Ixﬁth'arrdefpwrm apaat 7.

The pr esepfe ?fthcnf?lOen i ' V' mepnixbeg's[ (I)qtn a %g{et Re wlgcga?qu&‘ H\étecte ede idgxﬂl%al are
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oot o gr ough PR gefiaiaf 6t b Dol haTS BT LTIk esee garar P gler
optional hi g@&l&s R@blipsaFith ReredRdndone m@aided 3ighQa teduidabsy ihehedchthce tNatase Red
protein group ternatively, it would be possible to performsuch grouping

al ready at tHB ‘P"e?/’&cnﬁ?ntpgb’csl FBely mutrhR {19t yhat e PRIMEN HaR R dHEseIRIPYSE df n

data setsys angaRER dictehoddh whe@ESordlce n@mﬁ&ﬂbelmrbfa gﬁ@h%}dtgﬂ%koupch@et @%ﬁ?pre%t
output to and access by the user_ (see Fi 1 "CQut , The data structure

of the net hodndesemplsemdeoanphysisi Bhis pesigaali hteﬁ@awgé}e FayBaNgagen [ thus rpferred

There to as a protein group.

Alternatively, it would be possible to perform such grouping already at the tevel of peptides.
20 '
Finally, the input data sets, protein data sets, and peptide data sets are stored in a relational

database for output to and access b'y the user (see Fig. 1 “Output”).

The data structure of the method described sofar is shown in the upper diagram of Fig. 2. There
25  is a one-to-one relationship between the Data set, the peptide set, the protein set, and the optional

~ protein group.

On the basis of the results obtained with the method according to the first aspect of the invention,
new data sets are preferably generated, for example by restriction. By restriction is meant the
30  generation of a new peptide set or protein set from a single peptide set or protein set through an
exclusion of those members of the older set that do not meet preset criteria, for example user-
.input criteria. Possible criteria for a peptide set restriction are threshold values. Each peptide set
member is characterized by metrics quantifying the quality of the original annotation process. By

imposing threshold values on such metrics functional subsets of the original peptide set can be



25 is a one-to-one relationship between the Data set, the peptide set, the
protein set, and the optional protein group. On the basis of the results
obtained with the nmethod according to the first aspect of the invention,
new data sets are preferably generated, for exanple by restriction. By
restriction is nmeant, the 30 generation of a new peptide set or protein set
froma single peptide set or protein set through an exclusion of those
menbers of the older set that do not neet preset criteria, for exanple user-
input criteria. Possible criteria for a pein de set restriction are

threshol d val ues. Each peptide set nenber is characterized by netrics
quanti fyi ng thedugetdleigt )he@f pebhige Qitd, K tigtld : | oS
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in a certain t.hway or expressed only in a certain organelle, tissue,

etc). 10 Accé’B@i]ﬂéC%/I?)a"éorlgﬁ‘fetuﬁ'é’rss%?sf)té)(:t of the invention, new sets of data
are generidted by a nmerging step. By nerging is neant the generation of a
new pepti de set rgr protein set froma multitude of peptide sets or protein

sets. The rul¥E0TGMelRp Hirthgr BSRRCIE e invepiars ney eeteofigiare Benstabid Bgomeratng step.

operations oyt hergdighif @Rt the Gleferatidh & 4 ndBHEPHAL sOPET SbleRNSet FhG ¥ FIIAHS:
metrics for each nmenber 15 pepti de/Pr otein are cal culated
€

_ _ . ed in order to.tafe

i ncl ude the ®BRHdEISBISIF BT seitn wchlea el gersig wabe anyThessible ¢amitivation of Braleang
to the secon ; I I o myr RreQvi di t
| cast tvo ponls o e dne AEchMERT) AN TR R aRoha s THRRS i g o) Bmof
di seased 15 sgemideipeqign ag calsniatd reprdede taka ingludethe contripytvne framdathaorigiiad set.o
generate a conposite data set; and outputting the 20 conposite data set. For
exanpl e, peptide data sets or protein data sets of healthy tissue are

Thus a method according to the second aspect of the invention comprises the steps of providing

at least two peptide data sets or protein data sets relating to healthy or diseased tissue, merging
said peptide data sets or protein data sets to generate a composite data set; and outputting the
20  composite data set. For example, peptide data sets or protein data sets of healthy tissue are
merged with other peptide data sets or protein data sets of héulthy tissue. Alternatively, peptide
data sets or protein data sets of diseased tissue are merged with other peptide data sets or protein
data sets of diseased tissue. As a further alternative, peptide data sets or protein data sets of

healthy tissue are merged with peptide data sets or protein data sets of diseased tissue.

25
The data structure dependency with respect to merging of peptide sets or protein sets is shown in
the lower diagram in Fig. 2. For example four peptide sets or protein sets are merged to a single
set which may then also undergo a grouping step, as described above. This scenario rcpfescnts a
many-to-one relationship with no corresponding input data set.

30

Any peptide set or protein set that has been generated by either restriction or merging is
designated as composite. A composite set does not correspond directly to a data set. However,
the way the data is structured and -stored allows to connect any composite set to the

corresponding data set(s) of its generating peptide set(s) or protein set(s).
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merged with other peptide data sets or protein data sets of healthy tissue.
Alternatively, peptide data sets or protein data sets of diseased tissue
are nmerged with other peptide data sets or protein data sets of diseased
tissue. As a further alternative, peptide data sets or protein data sets of
healthy tissue are nmerged with peptide data sets or protein data sets of
di seased tissue. 25 The data structure dependency with respect to nergi ng of
pepti de sets or protein sets is shown in he lower diagramin Fig. 2. For
exanpl e four peptide sets or protein sets are nerged to a single set which
may then al so undergo a grouping step, as described above. This scenario
represents a many-to-one relationship with no correspondi ng i nput data set.
30 Any pepti %\recc?s{g.t or erg]t ei n, set. that has been generated by either
restriction SR8t g Tyrher qriigna{ Hheapressat IR YRHBR FEECion AR5 aRgTeias sat byfyekernot
correspond diappiet| yn tsocta clmbasits epeptittd WeBfotein (88 WRY JeRGa@iRl Redofid Shof Llﬁ%n‘é? ed
and stored allows to gconnect any conposite set to the correspondi ng tz;
set(s) of it§°’5§aﬁ‘8f’%u°fﬁ‘6wp%%?ﬁ°a‘éc $&8-(B)is GHvayF JogsHe detceanect ghenpde dhalioriginglo a
further opt! gineiing MpRlcee@proRIL M sPlunkieal Lduilel Qa2 9f MEhGTde GBI D
further applied on such conposite peptide sets/protein sets thus generating
second (or hFYRARASYE PEpieiesy ¢t thsnsystem Cﬁég@ BOPRboR imay pseferably| gengrate ghevagreespagsighl e
to connect tb@,{g,-rg%mg@e original 5 generating peptide set(s)/protein set(s)
(and, of course, data set(s )). Furthernore, for each conposite proteins
set the systemof the invention may preferably generate the correspondi ng
protein grou FNg. New, s, of _data are 0 in
the right pa??csgp @é%%y@%f@%{éﬁtgg %gygértg#ﬂérlagﬁlr}ge %l%%%i e 61 b?g%rgnof %Eg'mthg'l‘s ng
step in dPdeprefesabletoirsi ferfornt drermedrgiog steminchrden td keep al éxthromwanion,and esthen pdriog t 0
further Iim .anmun . data. According to a further preferred
enbodi nment %ﬁct(g&?’H@%tr#}l%hﬁ?%lrné@f’%ggoué'?Bflc’) arison of experinents (see right
part of Fig. 1). By conparison of two experinents is neant the estimtion
15 of the similarity bet n their observed protein abundance patterns. For
a single proggFﬁ¢n¥H8 ﬁe@gﬁ?ép erved s crpRERhc e BVEIeBNPIONIdEY & FemAISERof of
its experi nmeatpahinynt deatipfitipad cp Rt 1 By cORFURHEESWb RRRIHNERIsGOHBEE dhe eliBation

conpari s%] of thhe. p_s ot el n abundance patterns is sensible only
of the similarity between their observed protein abundance patterns. For a single protein, the

measure of its abundance is taken to be the number of its experimentally identified peptide
sequences (peptide counts). The comparison of the protein abundance patterns is sensible only
when the number of the common proteins of the two protein sets is sufficiently large. When this
is true, then a statistical rank correlation test, for example, is performed on the peptide counts of
20 the common proteins, providing a robust measure of the similarity between the observed
abundance patterns. Protein abundance patterns correspond, to a large extent, to the number of
identified peptides per protein. In two similar samples a protein is expected to be present in
comparable concentrations, which in turns means that the number of its corresponding detected
peptides in two parallel experiments should be comparable. The (e.g., Spearman) statistical rank
25 correlation test creates a paired list of the detected peptides per protein in the two experiments
and then generates a statistically meaningful value that indicates whether the protein abundance

patterns in one protein set are mirrored in the other.

Thus, the invention provides the ability to restrict or merge sets of data generating new
30 functional ones as well as enabling comparisons based on various measurable properties. As an
example, comparison is performed only between protein sets and the statistical rank correlation
test is based exclusively on the number of detected peptides per protein. However, the invention
encompasses other parameters on which such comparison could be based, e.g. the number of

different detected peptides per protein (this number is equal or smalier to the number of the
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when the nunber of the common proteins of the two protein sets is
sufficiently large. When this 1is true, then a statistical rank correlation
test, for exanple, is perforned on the peptide counts of 20 the common
proteins, providing a robust neasure of the simlarity between the observed
abundance patterns. Protein abundance patterns correspond, to a | arge
extent, to the nunber of identified peptides per protein. In tw simlar
sanples a protein is expected to be presenjgin conparable concentrations,
which in turns nmeans that the nunber of its corresponding detected peptides
in two parallel experinments should be conparable. The (e.g., Spearnan)
statistical rdaiektedSpepldasebpert protein, ekt format eyng paionedill pesendf multipled dttentived
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patterns in oneh probedrio getforomparisondy el pioteirt dogerogener . Thus, the invention
provides the ability to restrict or nerge sets of data generating new 30
functional ones as -well as enabling conparisons based on vari ous neasurable
properties. Adthangh spsafipkmbodimemant 8@ prdsént pekhitonmade bednyebeibas efove okl it
sets and the s isticalﬂ£agk orrel ation, tesb i.s based exchgﬁively\pn t he
number of det"8tt B UBABPAe <N PS ABLERIID SolRetetr forr REPPSES ot 11N atihe offfals es
ot her par anmetidsfifoMhbL An® Lghivaientd ajohsRbndi idl tke dRawed, apedls of e nitereeda of
different detected peptides per protein (this nunqer_i% %gual or smaller to
the number ofeMbREMEts datenibed abpvpanyi RiRadsdy el in he aftoyifiop! daaning fgw
one al |l presegpspitlck ilpeselRtiBehl QN Shich BURih&a)aR folbwindRlpade peptide, while
the latter counts them as independent ones). Yet anothér such paraneter to
use for c¥nparison is the protein coverage. 5 Al though specific enbodi ments
of the present invention have been described above in detail, it wll be
understood that this description is nmerely for purposes of illustration.
Various nodifications of and equival ents corresponding to the discl osed
aspects of the preferred enbodinents described above may be nmade by those
skilled in the art without departing from the spirit of the present

i nvention, which is defined by the following clains. 10 11 dains 5



1. Method of processing, protein peptide data obtained from heal thy or

pat hol ogi cal sanples for analysis, conprising the steps of: a) providing a
| ist of peptide sequences and associated auxiliary information representing
an input data set; 10 b) conpiling fromthe input data set a new peptide
sequence |list by renoving peptide sequence redundancy in the peptide
sequence list, said new peptide sequence |list representing a peptide data
set; and c) grouping-together nenbers of the peptide data set originating
fromthe sane proteini thus generating a protein data set. 15 2. The nethod
of claim1, wherein the auxiliary information conprises at |east one of the
follow ng: corresponding netric values, originating protein, physicochemn cal
properties of the peptide, the offset of the peptide in the protein
sequence. 20 3. The method of claim 1l or Chimwherein in step b) a peptide
redundancy is represented in the new peptide sequence list by a single
entry. 4.5The method of claim3, wherein the peptide nmetric value of the
single entry is calculated by taking into account the correspondi ng val ues
of all reduntantMgbpt bidmosesugpoesn pafids dad biraires hod rekurany mtholddeaPiesRdi Ng
cl ai s, mhereinig}qplg%cpgﬁgrisqg calqylating overall protein netrics for
each protein based on tHe healeFEd“Fiflues of each of its peptides. 6. The
met hod of any ofa)t heraeidgedi ngt cfaipem@ide f tbghdiess GRNPESSHAG ShRfihfo iﬁfhﬁne{u&wt
data sets, 30 protein data sets, and peptide data sets in a relationa

dat abase. 7. The mefHWEECHMEEP AR 822 $ker ei n each peptide sequence is nmapped
to a uni gue nunhgr, canglling RBmSHET Rt L sdd R piEbR i ih B8y

one protein prgf/t?des&ggun% que i drg)ﬁti fi ?:égl?ingﬁepr?unberﬁlf%ggé gggﬁ %@gﬁ‘ggﬁ%“g{s 12
8. The nethod of cl &%FFe Gldancy igribripinige seupnesdist, onidt kv geritigaisequence list

i dentification nunbgﬁﬁmmgngngqﬁgggqﬁo&many of the preceding clains,
11 Zi f at

further conprising visualizing o east somne
c)  grouping together members of the peptide data set originating from the same protein

thus generating a protein data set.
15
'_ 2. The method of claim 1, wherein the auxiliary information comprises at least one of the
following: corresponding metric vaiues, originating protein, physicochemical properties of

the peptide, the offset of the peptide in the protein sequence.

20 3. The method of claim 1 or 2, wherein in step b) a peptide redundancy is represented in the

new peptide sequence list by a single entry.

4. The method of claim 3, wherein the peptide metric value of the single entrjf is caiculated

by taking into account the corresponding values of all redundant peptide sequences.

25
5. The method of any of the preceding claims, wherein step ¢) comprises calculating overall
protein metrics for each protein based on the measured values of each of its peptides.
6.  The method of any of the preceding claims, further comprising storing the input data sets,
30 protein data sets, and peptide data sets in a relational database.

7. The method of claim 6, wherein each peptide sequence is mapped to a unique number, and
the sum of the unique numbers of the peptides of one protein provides a unique
identification number for each protein.

35



of the data sets. 5 10. The nmethod of any of the preceding clains, further
conprising: determning and grouping within a protein data set proteins
sharing identical peptides thus formng protein group data sets, and
t her eby detecting redundancy within the protein set. 10 11. A nethod
conprising the steps of: a) providing at |east two peptide data sets or
protein data sets relating to healthy or diseased tissue; b) nerging said
pepti de data sets or protein data sets to generate a conposite data set;
and 15 c) outputting the conposite data sef 12. The nethod of claim 11,
wherein peptide data sets or protein data sets of healthy tissue are nerged
with other peptide data sets or protein data sets of healthy tissue. 20 13.
The nethod of cl Bierethod ek’ nwprspinigehepida isshasadtos tior unpquetiddntifichipa nambas. of
di seased tissue are nerged with other peptide data sets or protein data
sets of diseased tissue. 14. The nmethod of claim 11, wherein peptide data
sets or prot & n Hhetmetbast of w0f ofithalptdegding Jaime, fartiker corpripady visualizipg pf dtdesdiaia
sets or protein &%@da%a%%& of diseased tissue. 25 15. The nethod of any of
clainms 11 to 14, erein the merging in step b) is performed according to
rul es of Bool ean operations and conbi nations thereof. 16. The nethod of any
of claims 11 t0 : i.n in.the r gin t the various netrics for 30
each nmenber b‘?'ot%h?nmég&%rn(g ?HB% Eefegin ﬂaélg'%i?rﬁ\%f%of@ﬁlsirﬁ: order to include the
contri but.i ongetérmiuingasd gemipmignalthidas groseirt dard 3et fréteinknman®t hidi@f ppethus
claims 11 to_ 16, further c%nt]éri Si ng th Et ecgi of nergi n‘g_ a first conposite
data set wit [P7A{MEPLAEP SHHE IpM S¢theip &'EFFS@S FleAing SduncaRey VPG Earadeid set hi gher
generation conposite data set. 5 18. The nethod of any of clains 11 to 17,
wherein e peptjde data sets are obtained by providing a list of peptide
sequenceigangl'aséﬁ’(‘?ih&fléﬂ“mﬂ tﬁ%lftﬁpﬁorﬁ ormati on representing an

a)

providing at least two peptide data sets or protein data sets relating to healthy or
diseased tissue; |

b)  merging said peptide data sets or protein data sets to generate a composite data set;
and

15 ¢)  outputting the composite data set.

12.  The method of claim 11, wherein peptide data sets or protein data sets of healthy tissue are

merged with other peptide data sets or protein data sets of healthy tissue.

20 13. The method of claim 11, wherein peptide data sets or protein data sets of diseased tissue

are merged with other peptide data sets or protein data sets of diseased tissue.

14.  The method of claim 11, wherein peptide data sets or protein data sets of healthy tissue are

merged with peptide data sets or protein data sets of diseased tissue.

25
15. The method of any of claims 11 to 14, wherein the merging in step b) is performed
according to rules of Boolean operations and combinations thereof.
16. The method of any of claims 11 to 15, wherein in the merging step the various metrics for
30 each member protein or member peptide are calculated in order to include the

contributions from each original data set.



i nput data set; and conpiling fromthe i nput data set a new peptide sequence
list by renoving peptide sequence redundancy in the peptide sequence |ist,
said new peptide sequence |ist representing a peptide data set. 10 19. The
met hod of any of clains 11 to 17, wherein the protein data sets are obtained
by providing a |list of peptide sequences and associ ated auxiliary
information representing an input data set; conpiling fromthe input data
set a new peptide sequence |ist by renoving peptide sequence redundancy in
t he peptide sequence |ist, said new peptide sequence list 15 representing a
pepti de data set; and groupi ng together nenbers of the peptide data set

ori gi nati ng ¥r orfhe resthognel yoeleslmmshilstogbmdurther pemerispreothe| stepdeft megatg. a 4Bt
The met hod of a I furt c ri.Si r

festricted pept LygBoE AR P ar Rauc ot Miher AR Bl 806 Bhich: F et
set or protein ¢auamsetomymmeMBdﬂng 20 those nenbers that do not neet
preset criteria. 21, The nethod of claim 20, wherein the preset criteria are
user input criteria. 22. The nethod of claim?20 or 21, wherein criteria for
pepti de st IBestlhk abdtlon aff mymﬁt tlhions DStot 1T, eglarindde meudcdae séieatub@singlibh as
presence or absence.o m no_aci onstraint.s

constraints on Sf%'éq'"%h}gt Ogggﬁtédr?‘l SEREET P ‘gF‘is?céfgeds%ﬁ‘aﬂhg'fWH%‘hregfeS@“% At 20

or 21, wherein Gigut @aadsef; oihd Podipding B&h hefipli 6did @a dmaEW i geplidy egbedcdist by
sequence content of the protein, physicochem cal ertie 30 24 The

met hod of any ofrerE"'I"’é‘?gr’rBepi‘dF gegushog lﬁdt“?‘ijé‘PCyclS‘n‘ﬁFl%Ptﬁ% RISt Z‘ﬁt SRdcHHnEFAY a
first protein d@c}uanc%eist;@ﬁﬂs@uﬁ%@pﬂ;ﬂld@am@tn data set to determ ne the
degree of simlarity between e protein expression patterns of the two

protein Ebts. 14 25. The method of claim24, wherein the conparison is

performed bygusiig rRetiiladbt sy S@LIaANK C 07, r@le@eaﬁ R ;%r@iﬁn d@® setd N amlhaﬂbyof
claim 25, wherein the statistical rank correlation test is perforned on the

5 nunber of peptravidieow Hstof PEptidsesscausnens mn popErtedanxpiary THermMaEoh sgresntiag a m
25, wherein the;st ablstd CAlmfiAKGAHEhAd3A st&Stew FepREE ERLARY 19Mby Rfoving

peptide sequence redundancy in the peptide sequence list, said new peptide sequence list
15 representing a peptide data set; and grouping together members of the peptide data set

originating from the same protein thus generating a protein data set.

20. The method of any of claims 1 to 19, further comprising generating a restricted peptide
data set or protein data set from a single peptide data set or protein data set by excluding

20 those members that do not meet preset criteria.
21. The method of claim 20, wherein the preset criteria are user input criteria.

22. The method of claim 20 or 21, wherein criteria for peptide set restriction are metric
25 thresholds, sequence features such as presence or absence of specific amino acids, mass

constraints, or constraints on other physicochemical properties.

23.  The method of claim 20 or 21, wherein criteria for protein set restriction metric thresholds,
sequence content of the protein, physicochemical properties.

30
24, The method of any of claims 1 to 23, further comprising the step of comparing a first

protein data set and a second protein data set to determine the degree of similarity between

the protein expression patterns of the two protein sets.



different detected peptides per protein. 10 28. The nethod of claim 25,
wherein the statistical rank correlation test is perfornmed on the protein
coverage. 29. The nmethod of claim25 or 26, wherein the result of the
conparison contains information about protein abundance patterns. 15 30.
System for processing protein peptide data obtained fromhealthy or

pat hol ogi cal sanples for analysis, conprising: a) nmeans for providing a
list of peptide sequences and associated ayxiliary information representing
an input data set; 20 b) neans for conpiling fromthe input data set a new
pepti de sequence list by renoving peptide sequence redundancy in the

pepti de sequéhceThe methodsef daimeld, pdpteirdibe seopeenoes peifatmed dyyrussent statigtieal rank
pepti de data sethn@ﬂglp%ﬂneans for grouping together nmenbers of the peptide
data set originaﬁlng IS the sane protein thus generating a protein data
set. 25 31. Systemconprising: a) neans for providing at |east two peptide

data sets or,protein data sets,relating to . healthy or diseased [issue; D)
means for mef ég)'i ﬁ{éhes”é?t &pgrp‘t%flg'ezijé’f@mé%&g S@F]Stl‘}f’@fta@f ﬁorﬁéﬁtgnéﬁés P OGEFFg?réfhé a
conposi tes 30 datunteetf;peptitt co)intIBAIRE cdrihoOptbRist i Ng t he conposite data set.

27. The method of claim 25, wherein the statistical rank correlation test is performed on the

different detected peptides per protein.

10 28. The method of claim 25, wherein the statistical rank correlation test is performed on the

protein coverage.

29. The method of claim 25 or 26, wherein the result of the comparison contains information

about protein abundance patterns.

15
30. System for processing protein peptide data obtained from healthy or pathological samples
for analysis, comprising: |
a)  means for providing a list of peptide sequences and associated auxiliary information
representing an input data set;

20 b)  means for compiling from the input data set a new peptide sequence list by removing
peptide sequence redundancy in the peptide sequence list, said new peptide sequence
list representing a peptide data set; and

¢)  means for grouping together members of the peptide data set originating from the
same protein thus generating a protein data set.

25

31. System comprising:
a) means for providing at least two peptide data sets or protein data sets relating to
healthy or diseased tissue,
b) means for merging said peptide data sets or protein data sets to generate a composite
30 data set; and '

¢}  means for outputting the composite data set.



