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25 hydroxyl am ne I n anot her aspect of the invention, the nethods involve a
| aser desorption ionization mass spectroneter. |In other enbodinents, the

| aser desw@nr/asaie8ass spectroneter is coupled to a quadrupecg isoeres
flight nmass spectroneter. In yet another aspect of the invention, a tandem

mass spectroneter is used tQ 30 carr h hods of the present
invention. In certain enbo&immﬁgfgf‘?ﬁ&.%&g?ﬁhﬁgemi on the affinity tag
is a nenber sel ectpgls {HveftiddSrodides heffdAk fdre®@mining the relative amounts of one
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tet rl_@hydthé"ﬁx?o' B RoANAsS: vtodbrebfle da%al L BRuf: TRE afifinashbddia4d &8 then
bi oti n-LC hydr azi de biocytin hydrazide; "and N
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a sarrpl %mddﬁt&@ﬂdfﬂhiﬁy &@E_@Hﬁn@ﬁﬁﬁ@in thB%_nbioBﬂﬁE@ﬁMrﬁ@ té’gg%dﬁﬁr@@isrh?e tlen sone
enbodi ments for determning the relative amounts of proteins, the nethods

i nvol ve determarad ustng massspegiromeliyt Hhernass spevinometrydnyalvesrigsethng andnul a A- R

to ner.ate. Tor f.Lint ed praduct.s . T. { ni agge
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t try. Th t try. i | d [ ionizi th
21Tty t abged 20PN HRAREDES Foare e ApTRAHERT oduct s
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tagged products with a detector. In certain enbodi ments, the inmmobilized
af fi ni t ycleaygreagend e poleass sudnassahyatmpsin, taynsul, fEpderrotkenase 688(hg r eagent

to creat Lv.pepti de ¢l a fr Sk SpPectro r invol ving a
ret - ann SRR A& BRI BRI e QR R R aob iOintes ™
i dent i t yAgf-NO/g ottee epbodifients, thElpelypepidesqesinoieagdny is chaabyasbrdfsdey dri ng t he

protein cl eaving, reagent fragnents fromthe substrate-bound capture reagent
to enerdEopABIE i on peptides. A parent ion peptide is then selected for

subsequent fragnengalj g, Wbt & the {n%hnﬁ@f &e%ﬂ&ﬁ&éisoiﬁ%l% a 148 1&Bl e d

parent ion peptide is then fragnented under selected fragnmentation
condi t i oigization masd spestrometes Iapeitdr e diarents) tigpdaser desrpi@dmets spectrometer
fragnents.

A 30 first. mass .specty.um of the product ion fragnents is then
gener at etf QI 8%_@‘&%@@%@%@4@5@%@?&?@“&% abase is then accessed with
.a programmebl e di giif pdt af@HBUsBEC of IR iAVENABASELtaRHh BlaBS s RREoMbted W Bed to
predi cted mass spectra of am no acid sequences. An algorithm
30  carry out the methods of the present invention.
In certain embodiments of the present invention the affinity tag is a member
selected from the group containing biotinyl-iodoacetylamidyl-4,7,10 trioxatridecanediamine;
succinimidyl D-biotin; 6-((biotinoyl)amino)hexanoic acid, succinimidyl ester; 6-

((biotinoyl)amino)hexanoic acid, sulfosuccinimidy! ester; 6-((6-((biotinoyl)amino)hexanoyl)



is executed with a programmable digital conputer to determne at |east a
first measure for 3 WO 02/f18~1GH PCT/ 11502/ 12.118 each of the predicted
mass spectw@oz/ilaessf i r st nmeasure is an indication of the cl pgengesiQisgfit
between the first mass spectrum and each of the predicted mass spectra. In

yet anot her aspect, the present provides for nethods for, determ ni ng the
mass of 2NiRPYFANSIqAGH, sesuscipmidybestarn PHPE-tiemtiacX i HecipHBIdY S Ecul e

W th ?‘“yb?t%tfdaﬂhgé’ﬁo g 2BV Conpgl oy R5HBh - érﬁ%f&xﬁ%‘]@ {;E‘(I\f or nore

affinit agge cts. ns an affrnity specifically
bi nds tc(bm)tnnaptdmole:xma]age(ﬂt-pwimylaltlno)ptr@mmrmdﬂrm@dacétﬂam| ve group. The R

group reacts. wth a_funct rqup on th i | ecul es. tq erate
-af fi ni t PIRURYReEYIsPediamine: t@[hlaﬁ"%rlﬁﬁ%ﬁ%@l@é&égﬁxmawﬁnmg ?\? ‘tag and the
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substrate, con ai ni ng capture reagent bound IO theréto, é;ener ate
‘i mobi | nzteaixydfwmomr@{]?géd]mm@h@- -Vhlerieracid hydrazide; biptindiG-hydragided
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product &m@ﬁropﬂ)weﬁ@uylsgwpe@aawaﬂmeect| ng the desorbed and ionized
affinity tagged products with a detector. These and ot her aspects of the

present i nventi on Wi Bressat mventignalseprovidsomethnds draletsamening theridentisy phwi ng
det giy| edoq@%? Gldr é}o%lns REJ;iahM ) EIq}ﬁhHQi o%%&rﬂ?qhgﬁi%ﬁ{o‘féc% es a%léroie g cal

and ‘sci en s use ave e nmeani’ng  Contor ers ood by a
per son adonielembddnnéme fardeteiminidig the rélatise amoard omotb&lsoﬂ@Snetﬁdﬂ& ihodlvew ng
ref erences pr.ovide one of sklﬁéymnth a enerallﬂefinition of many of 20 the

terms usetacting hesamplrayith aihatfigity sashayingthe formulpAcRite gepesatls PN]PERSH ol ogy
and Mol egghigy tagg&i Hdubig nﬂh@gfﬁnilt? %Qged B%u%%ﬁt‘a%n@s BEMRRBA e :ﬁﬁmﬁ‘; ta%nce

and Technol ogy ker ed he 3 ossary of (enetics,
Ri eger etndalbioheltsulg, T8pgraugeiA’ \ta“rA-ﬂgcc(ntaim Jffindy thbehthet ﬁaemﬁphﬂmbmnrhm

Harper Collins Diction of BiL.Q 1991 As. used herein,.th IIovvlng
tor N8 nchAsPlErsreih R REIHPLEL COATR ORPleCTc BT BEtino TeAPLE 2

" Anal yt qag %_c@ﬁﬁécﬁ;cl@ar@ﬂﬁm%m%@d‘ 8hk s%st@tcs a5mhifidghas cépiux‘é%égreﬁﬂb&ﬁndbﬁereto,
detected. The termcan refer to a sin e conponent or a plurality of

conponerfpgeneratetimmabitized affiriiy tagged pr s The identdy eﬁprotmyq)mdm pifinaty

adsor benpetst Hipd B3R s hnBulipRLahiclH i f% ofedigt Bl B BoeefnB gkl el ,

"sel ect Ispbétybrﬁétr}esh&] dlagiegediiodticry indlvesddsorbiy addomieingrths kifmityefgeds to a
physi cal or chem cal characteristic of an eluant that contributes tQ its
abi 15% y Rredugty em the impabiligedafdinity taggrd grodupls Jrith 3 @ergy WNrRIeedsRtingf an

adsor bt | AP aBrb G iR AMANY Sdto Prod b adbditrl on oharacteristios i,

when put 1n contact with an a te an ent, fhe degree of affinity
of the anal yze f orintdeetaih embBirhdits (théi(nuhb&h%ﬁfﬁﬁfti?a‘gkéd plBluetd sor bent

differs. Elution. cha cter s include, for ni ¢ strength,
degr ee of°® W%W%?Q tdéﬁéfear‘ﬂ“gs't‘%eﬂg %creﬁﬁﬂglg@%&ﬁﬂ%%g t%ﬁé“ ase
“determ Magwspte&eorﬁabatmmlagamat?and JERNG nRASPHcirbmeftr a8 tienaised &) deténine
qualitatively the anobunts of one or nore analytes (e.g proteins, 5

bi oSl ectlif édentitt of one thewproteingp| Ee m%@sépeqim@‘rthappvqigesmeéMn@cthc projeinf i | es”

sanpl é!"ﬂ%a&é%{e%@ai{r@mﬁﬁt‘é' ol S BB Pl R RB0R AR Bl B

refers pads@ol ,ecpuﬂeﬁt apepssistiienaRic@d HPIUBsaieitofrddnatitibn witch Giedt inthes
carbohy rate, pid, etc., such as proteins, polysaccharides,
car bo hyoﬁpﬁ@té@netpi ol hgsselagted) narent ign reptidg Isthen fragragntedyundes selssted ns,

.1 poprot ﬁéé?ﬁentft‘o(t\l conditions in the first mass spectrometer to generate product ion fragments. A
30 first mass spectrum of the product ion fragments is then generated with a second mass
spectrometer. A database is then accessed with a programmable digital computer. The
database contains one or more predicted mass spectra of amino acid sequences. An algorithm

1s executed with a programmable digital computer to determine at least a first measure for



"Bi opotyner” refers to a bionolecule in polyneric form e.g., polypeptides,
pol ynucl eoti des, pol ysacchari des and pol ygl ycerides (e.g., di- or
tri-glycenig@gnssicghe term "proteins” refers to amno aci d pehyERISRUCh as
pepti des, protein, 15 polypeptides, etc. The ternms "peptides,” "proteins,"”
and "pol ypeptides,"” are considered interchangeable. The term "proteins"
enconpa$adsofdhf Rpdiasdmpssl spaetFa Thedfirstagasupsds an prskieation o4 shaglpssagssraf-fit

nodi fie ] &FBH r i pid groups, etc.
"Bi ol ogﬁg%égprﬁ%ﬁl%gﬁ@g%ﬂeo og!glgglIegcgla&rrgPée(g*relaffger?tqf1 %%P’?f/a}raéf er to a sanple
derived from at | daset anofiet aspeot, die prasent panidesfarapabdds fof detephino@fthon. As
used herein, _.a 20 hiologic sanple can be derived from any of the known

.t axonomi™asg Pﬁgawﬁeqw Sﬁgﬂe\mdaéqvob\feoqea@ye%ﬂwsh*wap@c@eMl@oﬁnéﬁﬁawot e
and gul t Lpldind e fGAkAL XOR S0 gditfatb bRé 8OIEreSATRIPL ahs. ArQmdidiea
entirety éc:)f t"k\ge organi sm orO§ po?t I on thel; eofﬂ:Pl yﬁ?% udtliil?\)g froma cul ttﬂlr ed
‘por t i on affiretyclabel it spemficallydnpdsae acaptubxereagent ayd Blopsiatesla frotem mpptivepr i at e

to th t j ncl udi ng h t becel Jular fractionate,. | d
ruid iRl i AR BarE b Rdnenl FHecn i Kol dit Sotniee #BR: S
at | easttadodd peddub@redntaifth@bSd3 beRReh @ affinitirefaindttRe MioddRUuRX. Thelefis

sanple" refers to a biologic sanple conprising at |east 20 different
pr ot ei n tageed peaductsgrathen dngwhilizedon e subsrate eortpigingdhe cgpinicaesgsnbbelnds of a

phan Smc i -2 joGeeh el B LAY o P LG SRaRGRDR. dfsstRfle MEniy tagged, o g
nucl ei ¢ paedudss, areti@tedmin€dray imags gdiromemy achitiemvalves desdrifiag ahdiidnysing el y
range in _size up to about 5000 Da, up to_about 2500 Da, uP to about 2000
Da, or @,ngty taaessk progusts fram thespwebilized iRy tgepdPraduris with apenergy source
equi val I X It | nddng- , -pAl nol ecul es,
upl cal 10 SepRE R b B} i0HioF IRy Tynech Briclyiied aclhe. 0™ £ V0
(12/ Ul I I 8 PCT/ USTIzkd 2ndddtBerNspedtsiof the gresxamptentommeall beceyd appasemtl uporgand,

anti body and anti bi otin.and avidin, and biotin and streptavidin.

" Reégpt JF‘%“?‘@Fé‘?g‘g§&1%"v‘ﬁﬁld8@l}?€,gesf’95ti'%l |y a macronol ecul e, that can be
found in, but need not necessarily have been derived from a biologic
sanple, and that can 5 partici pat pERINIHONS ¢ binding with a |igand. The
termfurther includes fragnents and derivatjves that remain capabl e of

specific |igand bilhesglefingd gisnvise. atldechnical ahscicais iermsiused hergi have
B ool o e B e e R Y or m
10 bond Hetongs., The fodloadinmteféromats peovideereafakidinwitib e igenerealt definitimntdf thanyaifi onal
gr O%BS (tﬁé %rr’ns Bgédrrl%rtl){is invention: Singleton et al., Dictionary of Microbiology and Molecular
Biology (2nd ed. 1994); The Cambridge Dictionary of Science and Technology (Walker ed.,
1988); The Glossary of Genetics, 5th Ed., R. Rieger et al. (eds.), Springer Verlag (1991); and
Hale & Marham, The Harper Collins Dictionary of Biology (1991). As used herein, the
following terms have the meanings ascribed to them unless specified otherwise.
25 “Analyte” refers to any component of a sample that is desired to be detected.
The term can refer to a single component or a plurality of components in the sample.

“Eluant” refers to an agent, typically a solution, that is used to affect or modify
adsorption of an analyte to an adsorbent of an adsorption surface. Eluants also are referred to
herein as ‘“selectivity threshold modifiers.”

30 “Elution characteristic” refers to a physical or chemical characteristic of an
eluant that contributes to its ability to affect or modify adsorption of an analyte to an
adsorbent of an adsorption surface. Two eluants have different elution characteristics if,

when put in contact with an analyte and adsorbent, the degree of affinity of the analyte for the



am nes, secondary am nes, hydroxyls, am nes, imdazole rings, carboxyl ates,
sul fhydryls, disulfides, thioethers, imdazolyls, phenol rings, indolyl
rings, gueo @iosylesgr oups, vicinaf diols, etc.), such as thpsgyuthabysgxi st on
bi onol ecul es. These functional groups include, but are not limted to,

proteins, amno. acids, .carbohydrates, nucleic acr ds pi ds nd ot her 15
bi ool eedr%%ent r’rffeaadﬁwlen chtraﬁetlsttsﬁwc 'gIe s sxamgpl eberlpawéréagt ndsgrep @i ns,
am no a ghds, |ipids, and other bionolecul es
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al kyk haldfi@lecdss, eyl halide, an 20 sulfonyl halide, a nitrile, an

a- hal oacyl group, an epoxide, an oxirane, a diazonium group, a diazoal kane,
‘a diacetyl group Tmsamﬁlrﬁhﬁyb “egqrbppml&tmqm«alewysnmﬁlm”nwwutwesxremqrea
sul fosu .SQt
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tetrafl u@b@ﬁh@ﬂyl ester a 4- sulfoZ 3,5,6-tetrafl uorophenyl ester, a
hydr azi de, a 5'-(4- FIuorosquonyIbenzoyl)adenosrne and a 25 5

p-f | uor osul f onyl bdrgdgm dzramet,epwés Tefras tocz moleculeseMPPSedRf-one oF arage pino
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nol egul g"‘é’r Mt&g&@g’?ceagﬁhya %a?grl rec’t P?ﬁ %Jo%grﬁt O%Qrcg%&(}gﬁg%%&gdsu 5t ance
t hat canipsi| srudleiv etids, tglyud»hpmlsagty@dp‘mtnm&yhﬂo@bc&bms'Iaute phr ase "specifically

(or selectively) nds to" in the context of an affinity 30 | abel .or
affinity tag ref e? iQRYImEy ﬁdﬁﬁé%@ PISEHIE H RHY TG S5t Lnogyp,egg

bi nds t g0y nﬂ?l'e@ﬁ&@sep(ﬁ?ﬂ\ él’ta?t'd@garﬂib {r{élyéﬁrkﬁés te), §i€ oBtri- g@@eﬁriefs) nity tagged
product an affinity ypi cal the capfure reagent
'specifically (or Thelteot I‘preﬂey)S”mfnmso amindzh:edacblmrst@ach abptpttdos tpretaingf an

ffinit der d tpd_bindi, it ificall
b1 ndP ng RebRERdEs Bt o ERE find eGPty ot BeDRER R e BNl si Ve
af fi ni t Ynfep@hgeabid. TRE @i ttﬁot%ﬁ@ee&omﬁége@aﬁﬁmmgo@%m&m& 193erﬂ-§ost-

desi gnat ed b|nd|ng conditions, the specifically binding capture reagent

does nottrapsladonalyanedifed with ahesphani groups, carbeblydets groupadipibereupreiceont ai n
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“Molecular binding partners” — and equivalently, “specific binding partners” —

refer to pairs of molecules, typically pairs of biomolecules, that exhibit specific binding.
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The term “immobilizing” refers to affixing, attaching, or binding a first
molecule to a surface or another molecule either directly or indirectly.
A “capture reagent” is a substance that can selectively bind to an affinity label.
The phrase “specifically (or selectively) binds to” in the context of an affinity
30 label or affinity tag refers to a binding reaction in which the capture reagent binds to a
molecule containing an affinity tag (e.g., an affinity tagged product, an affinity label, etc.).
Typically, the capture reagent “specifically (or selectively) binds to” the affinity label portion
of an affinity tag. Thus, under designated binding conditions, a specifically binding capture

reagent will bind to a molecule containing the requisite affinity label and under the same
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A “polysaccharide cleaving reagent” is any agent, compound, or substance
30  that can be used to break a bond in a polysaccharide, restrict a polysaccharide into smaller
units, polysaccharide cleavage fragments, e.g., smaller polysaccharides or carbohydrates, or
cleave one or more carbohydrates from a biomolecule. Examples of *“polysaccharide

cleaving reagents” include glyocosidases, endoglycosidases and exoglycosideases.
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20 refers to affinity capture probes that are commercially available from Ciphergen Biosystems,

Inc., Fremont, California, for use in the present invention. Affinity capture probes can have
chromatographic adsorption surfaces or biomolecule affinity surfaces, as hereinafter defined.
“Adsorbent” refers to any material capable of adsorbing an analyte. The term
“adsorbent” is used herein to refer both to a single material (“monoplex adsorbent™) (e.g., a
25  compound or a functional group) and to a plurality of different materials (“multiplex
adsorbent™). The adsorbent materials in a multiplex adsorbent are referred to as “adsorbent
species.” For example, a laser-addressable adsorption surface on a probe substrate can
comprise a multiplex adsorbent characterized by many different adsorbent species (e.g., anion
exchange materials, metal chelators, or antibodies) having different binding charactenistics.
30 “Adsorption surface” refers to a surface having an adsorbent.
“Chromatographic adsorption surface” refers to a surface having an adsorbent
capable of chromatographic discrimination among or separation of analytes. The phrase thus

includes surfaces having ion extraction moieties, anion exchange moieties, cation exchange
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surface of a probe and detecting the gas phase i 1ons w1th a gas phase ion spectrometer.

“Mass spectrometer” refers to a gas phase ion spectrometer that measures a
parameter which can be translated into mass-to-charge ratios of gas phase ions. Mass
30  spectrometers generally include an inlet system, an ionization source, an ion optic assembly,
a mass analyzer, and a detector. Examples of mass spectrometers are time-of-flight, magnetic
sector, quadrupole filter, ion trap, ion cyclotron resonance, electrostatic sector analyzer and hybrids
of these.
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saturated, nmono- o aﬁ?fl SOTRUPH PassPeCromets, Tefey Qdemags- SpS‘ﬁﬁo%erM ithval ent

radi cal %sei’@lﬂsél@hstahﬁed?ﬂq@ﬁésoﬁf voBifie) aﬂﬁ%fﬁzéjﬁisérﬁ'[}% efls {4 well kRowirii thé O

al kyl group” is a substituted or unsubstituted al Kyl group having from1 to
20 car bors 1a)scr Esambloesn@s speatromatre of thb'owrsbtyplcabyi ivalwesithlsedd ag Edud s

suc SO butyl, t-butyl, isobutyl,
secqéutyt acéigt(? }150(3581&%%1@}391)’)%& ﬁ%dﬁ&ﬂﬂ opropyl met hyl . honol ogs and
i somers of, for exﬁmhﬁmm@ﬁﬂk%fqﬂ@hthﬁm|spedﬂroh%|@érﬂefeﬂ§1@@'&r¥dss and the
like. An 30 unsaturated al Kyl group is one having one or nore doubl e bonds

or tri plspegEaiaeier thataentades pfollisienal dpmprig inleripee Haiiaeds thaionsdermediy the
2- | | d
5 01 erey Bt et MRIBENAE R quadinipdh OF O bdarudor 8B S ¥Ise |\ e

honol ogsspattebphsitmstar. cah hotcontain' @tdlision celhl ess ot herwi se noted, is al so
meant to include 12 WO 112/(1811 Cr8 PCT/ US(12/12~1 S t hose geri vatives
of @%yl defined i HIACE” Erderatq theenerry dslivared Rerowmitayea of injeripeatgd 4uRae: whi ch
are lim ted to hyd“[@&é’é@%ex@'id’fd@ﬁtx@r’iﬁg the prEEnceNtRAd Ot amouhP6f tth@roﬂject to

"al kyl ene" by itself or as part of "anothér subStituent neans a di val ent
radi cal weletectdl. f rom an al kane, as exenplified by - CHZCHZCHZCHZ-, and
further incI udes 5, £ groups known as .'heteroal k "

Lt her | cLudes SligR® o O RS Eh 5 8P T O ol S,
radi cal ﬂi‘é‘ér‘pﬁ@ﬁ' of P BFfity 3 de3A Prodast t%iﬁp{uré tRgedly ElfantGiaGh e solutiddls

further includes those groups described bel ow as "heteroal kyl ene.

Typi%Sal | 3¢ alsa referrgd to( a5 sellewivierthyeshold mppdifiers.” nElwants pedrivashing solutiensisen

at ons, 0 erred
" the protg SRR BV ub d b FU, FReBRE pBL S B g 71 7
chain al tlhybr(ﬂj‘eomskb’dtlﬁft'ﬁ'sugﬁawp, gener ally havi ng ei ght or fewer carbon
atons. The terns " al, am no" and ' or thioal koxy) are
used in their conv ‘iﬁoﬁﬁ%ﬂ“ §én%°émlaﬂdrelf%rfé9t i%@@%v@s%a MEEPpan at t ached
to the raBiaAeind%n atfhﬁnmgg@dlérr%dw%nﬁ& BN SR afiéANashiy Wiih B0efifip, o a
sul fur atom respectivel 5 The term"heteroal kyl ,” By 1tself or in
contﬁmat(selactvwxmhmsbmuemodiﬁerhpr myasisng solbes ot herwi se stated, a stable

LAl gt o brancheg, ool il SOk BN SERG SheRhy Sicepitl nat ! ons
three heﬁxﬂﬁ@f@dg%ﬂixllﬁ%eﬁﬂ)ﬁﬂa%r?&m A 16HsPSL iBRASHoEIdlin @kn&) thdcaPpar@iBipate. and

wherein the nitrogen and ur atons may optionally be oxidized and the

ni t rogenlnrﬁe@@ﬁeatr@mgmyhsmmawwtem lrmudf@a@@mlkye@pcum feenprasatellgss) O N
and S ma p. The
et or oat HaGss A5 GrReyi B8 el RERELABATNE e B piclemd B BTt LLON

i ncluding the position at which the alkyl group is attached to the

remai nder of the nol ecul e. Exanples incjgude - CHZ- CHz- O CH3,

- CHZ- CHZ- NH- CH3, - CHZ- CHz- N( CH3) - CH3, - CH2- SCHi - CH3, - CH2- CH2, - S( O) - CH3,
-CHZ-CH2-S(0O) 2-CH3, -CH=CH O-CH3, -Si(CH3)3, -CHz 25 CH=N-OCH3, and

CH:CH- N(CHB) CHB Up to two het eroatoms may be consecutlve such as, for

1 7~~~ o P~ 1™ o~ o~ ~1 N\ N - Yy -



WO U2/ 1181168 PCT/ US02/ 12~18 the position at which the heterocycle is
attached to the remai nder of the nol ecule. Exanples of cycloal kyl include
cycl opent wo oxseisshexyl , 1-cycl ohexenyl, 3-cyclohexenyl, cperRiepinis and
the |ike. Exanples of heterocycloal kyl include 1

-(1, 2,5, 6 tetrahydrop idyl), 1piperidinyl, 2-piperidinyl, plperldlnyl
4- ror phdbpsgarodusedy v;sﬁfgﬁsnmwu tVéﬂ?WPSﬁ?FséHﬂQaﬁfab £ab @pﬂéﬁﬁ@hiﬂoffw -yl
t et rahy e f nyl,
and t he OjEpr6jcEa bl chbRIcEERNRNRBM Y cickiieal YaPREhAFI b rdn ) REIGR O
anot her suhesfragmentiremainanapabid @fspemﬁbbi‘ndimoattaﬁgedmoh:cﬁleudiypmal chI ori ne,

brom ne, odine atom Additipna erns suc "hal oa kyl," _.are meant
to i el IEOTHREH TSR R 2550 PETLF LI Ry FHoEe 0P By DEBpEEIS fain b nd
" hal g( G584 X airoré chdlﬁ vﬁ%ﬂe Fe‘gldn"ﬂ'rh@ﬁeﬂt.ﬁ Iﬁél’“@ﬁmlﬂﬁh the scope of the term

2 2,2-trifluoroethyl, 4-chlorobutyl; 3-bronopropyl, and the like. The term
" ar yI msahlde ammOQm (ot fregméntsthereaiehat lmvgbewng@ﬁadm eqmuenqcpbmarbmym

aromatic car ent single.ring or, multiple
oo { cireren ey ELRE IO b IREY motPC AR BE e s nbn R Bl o 1 .

The t er nhhafifdeatiBbdied. eAeusedthRred, \entiB&diey e préduced BYhy khéwn eehhigue, from
zero to four heteroatons sel ected fromN O and S, V\/nereln the nitrogen

and sul figelugingrhervesefrempiced sulturg ob patNeR dymplinsytehdyibridpmgs meeamaiagnt ar e

opt ignal ryl Up can be attached to the remai nder
of the néo)br&uy’?é%%ﬂ%lég%ﬂ/pﬁaﬁg?géﬁg’t%&g n limting exanples of aryl and

het eroaryl groups Antﬂbom qah&a)alpplybimphmhyfq orZnormplvnal | An&axhibpﬂ?’hiydn be

i fjg'z%wrﬁ R sestpc of 2 e phn-mamal Aoty birds, Bk SabHEb bF Sl
5- oxazol g'aﬁlﬁ?igl?;éleé{ enc% 'ﬁgffﬁﬁﬂa)f’l’ is aﬁpbﬁgmyélass%\dﬁﬁhﬁﬁgl ?élxamples

4-t hi azoly furyl, 3-fur 2-thienyl hi en
2-pyri dyd)f manmlsudtylhde zwlthput hilyﬂlatl(ﬁl- hymlans primates; cpiympamzstyﬂ;,,ro&ﬂnmmcd;wz,ol yl,

pur| | md 5-1ndg 1-i.s0 nol 5-iso nol yl ,

R LARE TR R g e T Y
each of 5,{1@0%931&1125‘@@55’%@@5 Yandrub fgin@in@ar yl ring systens are sel ected
fromthe group of acceptabl e substituents described bel ow. For brevi ty, the

terlm har yl" when uM@@hqdﬁmﬁlmduﬁmerpwquab@méwdteéuamskr(%vrgto th@ﬁewf@kaﬂ/l in ;
above. Tser el iielie SR ZhispeiaolL B leskle Bifag ity 1°

whi ch anamdjhv@t PanimaBQrairhmanieed. t Whan apprisphatglytigh (iRrgof anhBﬁd)yio, the
phenet hyl , pyri dyl net hyl and the |ike) including those al kyl groups in

whi c3 a” BEPBEECARENORtaDEd, blopd s colactaddie Higanimakandatissrum is sEPAS, f or

exanpl e, an oxygen

S CThapht iyl oxy) pr SRy C AR o RolPREY BERG My v PR slyir
PCTI US1 1%1625k+11ed—in£€hcbrt oBritflg, splven eclisfrom aga@ngual u‘haidnyzed witthedesired| kyl ,
"aryl" and. " het eroar

unsubst i F1185R 3FedpimRo 'z%"??é’om'@)ék’% Os‘ligég\%{fgde 2 oé?%?‘?qg %&E?éﬁ@ﬁlf?mﬁ or

each typgy@l. Ina,ﬁwroal 6:81 €5 Py Q076 d Mehiitive melsdds b8 RitfndrthRatioh encdhdey! and
acyl radicals (including those groups often referred to as al kyl ene,

al kedy! trar@fmapkw@f@stherr iFusePYIOcRASKYTIPIroVieyses, sulokyar methods well

heterocy | oal k y alke nd h r oc yl ety of
ar oups. SErEE infhe py Lol bine RRpsiElelaRortn IR bard shhef forbldlcich
- Si R R’ Rof antib6ieébRhe de@fe@)sﬁ'eclﬁ&@zﬂd) affilNRorthe ant(geh QdRild. of R (O R,
NR-CONR'R", -NRCOZR, -NR 10 S(OZNR R', -NRSO2R , -CN and -NOZ in
a nunber moaaprs) antibndicssradycsd by shahgells wpayrbe qphanced by varigugiechiatisr of
_carbon a {ndependently refer to
hydr ogen{n%mcf{gﬁe‘ﬁgﬁgré lﬁ& te SH% egltélgtwtﬁ gga g?nﬁb?ﬁgho% substituted with 1-3
hal o@ﬂbns unsubst i t‘An&gbnéilrkfyts toalligand that cad'bajbadulndby agrantibedy. okn antlgen

caryl S n a.co und 0 i pvention .i.n e
Than onenedyios b imABRoEsRiay | e PoGuR BN fseen Y mbt Sentpe it RReTy
sel ect eda@%ea&g“@@eqh‘eat@pg?* and R'" groups when nore than one of these

groups is present. Wien R and R' are attached to the sanme nitrogen atom
they can be conbi nédl‘iﬁmgﬂnph%gme’t’mfgmeadbm Or protem gn@dmgsnuclem acid thatber ed

ring. Fo - aeant to inclu rrol

o ok phoPP e BHAPBRFA R e 3R “BRRene ashE F Bl HeoBrh s NilbARh ovmers i
the art will understand that the term"alkyl" is nmeant to include 20 groups
such as hal oal kyl (e.g., -CF3 and -CHZGy3) and acyl (e.g., -C(O CH3,
-C(OCF3, C(OCHzZOCH3, and the like). Simlarly, substituents for the aryl
and heteroaryl groups are varied and are selected from -halogen, -OR,
-OC(O)R' -NR'R -SR, -R, -CN, -NQz, COzR‘ -CONRR', -C(OR,

R IFST 2~~7 7~\ I R IFST 2~N7 7~\ 9 r-I



one R group, for exanple, each of the R groups is independently selected as
are each R, R' and R'' groups when nore than one of these groups is
present. Wmoxdsetdse substituents on adj acent atons of the peylus®izgs
heteroaryl ring may optionally be replaced with a substituent of the

formula -T-C(O - (CRR 2).q- U, erein d. 15 W (1 | BAJrB )

PCT/ L1 811995y R ts T a6ih Srasagmrun e Thk eKozencls SRy candie [EHIAHdn Bond,
and q i $1@mill NRACSr KprdstiBHcBssb@e that rkAhd e n¥&ds¥ary bldthédts foP Bxprelsdnl druent s
on adjacent atonms of the aryl or heteroaryl ring nay optionally be replaced

with a ublsin angeded lyf thelexogampnsigene- A- (CH2) ~ B-, wherein A and B are

independently-Cng-“ - -NR=, =S, - - = S(0) 2:,..-.S(O) 2NR, - or a
singl e bond, and ri groﬁﬁaqtq{t éggae?o%‘?owgé%tftl?lbl?é&fs)cfﬂél_“gf'gf] I%cgsﬁ ngl e bonds
of the neylifetdlions BxhMplEedf BRYVR Pictcrd aldludebwithenllagiedion] EGFaNG®IBGE, Brend.
Al ternatively, two of the substituents on adjacent atons of the aryl or
‘heteroaryl ring nefy “ehrmaherrpsutip @2erd)isceMpdund op tregent (eient-135, t he

formul a e X- 'R ) ~- re i i rs of

t rom o cediaton, SN hidls Boed o cppitliShE gt i botf! o dapEB VAR uh AR S 31
substi t uadteméts. Bxamiplesaffdhdfotherapeutid aigante prshelienkdryyss eldetioagvihcristinBy dr ogen
or unsubstituted (G -C~)al kyl. As ui@?d herein, the term.,"heteroatoni . js
meant t &'tV IBREFHURE: peylitaxs! (TR, mpgthotegypieydaungsubiginy yrlopheiphpmide,

Cer tyi ' GRBRMHAH SpAbhAIAS Al ERRAmIMEALLIN, GARCENN, ARHLHEYBlBAybAl 5 as
wel | "as solvated fotms, including hydrated forns. In general, the %’ol vat ed
f or ns arBustBamdarbeplatint, GENU fboiustnedCladribme aidpaside, diwpowasis déemditahing, t he

oo SRR Sl s Bt Ao BABRLART Rpotabolf ESthmbiirge. "
physi calME@yIECNE _(s‘%ﬁh!xist{ﬁég,el@ltithfdﬁ{yc_rﬂMﬁ&ﬂ%«:iﬁ@,‘Mﬁmhﬁé, ®itdRanire present

invention and are intended to be within the scope of the present invention.
Cer t ai n Ryoegsbariats Steptokecipr ksemifenlempasiste, Popaiecss, 2 mmerexateGar bon at ons

20 (,@ptical center ar _doubl e nds; the racemates, . diastere rs,

geon]'gt ric isoners 'gl%eatemd}'%aﬁlﬁgil?%ﬁg%ﬁﬁiﬁegs R ecgrﬂ@gﬁ%ééls?s% a%/l\norf W?tﬁ%‘t he scope
of the pya&fhigt iAMBOIHNgS of Attt & heMbaRLOC asfuerdiels. of the present invention
may exist in (+) and (-) as well as in racemc forns. Racem c forns

(-) forns ,
can be resol ved i ntRf €HB “Epro’ EFISA RiHRIPLONRINIRY & i 2R se1ben topss. and
t echni ques. One epajal.l i i G IR by the
separati on of ra\é\%ég&% g@gag§&g5&r]@§?i§rgﬁﬁgofer{vgg'ﬁ§%§,m g{smtagmb%;j
di ast er eenevalofilad hwiraty portiopdf thalabid. Axdcoxdingly, adyl iSineeadt wahelnégrferi ¢ sal ts

are resol ved, usi ng one, or re art recogni zed net hods, The optically active
o 70T RIS AT PPPITYL BREY: B5FanP R HGY) REHCSLEIA ME | i th 3 base.

Anot her Arethed, 4G gfqpolivan byl go8pRaGag fdhP1 1180 eRbokal antipodes is based
upon 30 chromat ography on an optical active matri x. Racem ¢ conpounds of

the present inventTmiesanalkilisbpisaleersiser of gnethemsubstityenti maansamwnlpssodes,
e.g., by i G I i - Al . - or
® camphor LhfrPHte PR, kP bt AR Rnh ot 0Bl IR B RuicalBP SR B ERon O
i nvent i ohereaf] vdlidtomag be &bl saadatey, rhoeo-fod poBunsatrated dhdsireineludedi-andm des by

reaction of, the chenjcal .conpoun of the present 16 . WO (12/(1 8 PCT/ U
Sllﬂsllz-qilélvﬁgvb‘ﬁg}cgk W"t“l‘g‘?ﬁ)ngﬁ‘gg'b qagb%&e?mégwrw-ﬁ-ca gféli'@(f’@ﬁé’i(as t hat
deri ved : i R A j , -
camiani GO0, iy BBl op IRRAK@URT NG grobb 13link Honb 1804 GR¥GRIF EXaMplel ()
are r esodfisetirgggd hydrotaybomtadimalsdficlddagioepemchas metigil beimgs eprdpyl,risepcepydn of

t he chem c¢al n f, th resent, i nventjon Wt optically active 5
LT or of o TR S, seltRrt SicneHh sl dtndl Rl oPHTsRL onti oal
. K Lol 3 b
ol Tt B o e L L e W B D B RER D RREDI. and
Sons30 Newnswyrated algghgroupisrang\haring soger giore deubihkerids ar trimderpendsd Exemplasef
.inventio i i . ti- X - i on
e ar r amisarlarEd AR 4rBuga lotile ), 3VUrbateth Borht 2Bt pfenl S buiafiRF Y. 0O
conpoundpedtadidis],[B-Esepentadivmyl), iethynpRY - hddB-phepyhle 3 dptynylrant iiee higher

homologs and isomers. The term “alkyl,” unless otherwise noted, is also meant to include
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anti-form(Z- and E-fornm), or it may be a m xture hereof. "Energy absorbing
nol ecul es” and t he equi val ent acronym "EAM' refer to nolecules that are
capabl e owaimnisisng energy froma | aser desorption ionizapepsegeuifse and
15 thereafter contributing to the desorption and ionization of analyte in

cont act therewlth The phrase includes nol ecul es used in NMALDI, fr%@;ently
r ef er r edhess A5 Vatines Pfﬁlk)’l %ﬁfﬂ‘eéX‘bm"é’r @9‘9‘1 pelew deeteroaliyin Ay grodes: Whigh ves
si napi nig

A & pracid ("CHCA") and

di hydr oxy%gﬁztg?c @(’n déa’r?&yéﬂe%gﬁll nci %d h@ﬁﬁn&as described in U S. Patent
No. 5,719, 060 (Hut’ﬂhﬁmsn Salityl¥ngd) by itdedf atias phio sfiamotiedr substﬂﬁerﬁmanmmdwpbnat ed
herein b ef e nce Its entir B THE W NGS
Fgur o Todiggidereed P dliaecssidieria NI B agFaGHFhBA s s HbiRG ot BE g > 5
and 35 Iqﬁ)@secgmlqjsfmnawhwst‘ﬁgg@qlkm&gycts of horseradi sh peroxi dase, bovine

| gG chi cken conal bum n, boviné serum al bum n_and superoxi de di snutase. The

‘affinity tagged prHwienms “dkylaps bydselirariasgapf anaikerisnbstivgnt msgose dvglent

Bi ot P b t ube A
React | o W eHE AR YTk SRk K s e b SR U R A B
(147. 3kRoselorébuprdeloribed hellwess ‘hereaddikiTent. (T}p&QK@&n alkyd (@fﬁlk))lend)(g\fdupe serum
al bum n (66. 43kDa 0.6 nnol} and suip])erom de di snutase (15.59kDa; 3 nnol ).

Hor ser amn:l;lrhaﬁefr@m Hips Wébmp?t@@én‘b”t fhoge groupehavingbQ At Wen carhen awe 1
NMolyai N Nee B tu I

reaclt0 i onl{e e %Pref}'g\'rﬁ%g@ﬁ%ﬁﬁ%%n&%ﬂe ]B k @ \Aérféﬁ{eﬁalk@gﬂc St'e o\l;t\nb?h
trypsi n chanh dikylobialkyiad gmupsgex&palbmwmg elgtatoe(ﬂevFESZafBrontamms Chi ps (C| pher gen
Bi osystens, |Inc. r enont

, mropi | | zed .af fj i ¢
nere) then 17 | Cw ORI iRy e e and SR B YOS qpPiped e S
Pr ot ei nGREP cSURhEGRA ker(sE’Ba%hlreferodnegmrayl%rm%&sm%d tb e r)emamae; bangess

spectra are presented in Figure 1. Figure 2 depicts the | ow mass range,
2. SkDa tmolgile viagi axygematont, spenmrmgroﬂp mr@wukfuﬂatomh@smqtlwb i ndi cat e peaks

corrgsponding to i nity, tagged. p s _.of rad| oxi dase.
i gdse SA i o the b G herBEREY Py kS B 5oPRLRaRE N o BF I 5888 aqi on
per oxi dagflesa DtHEPFIEE bﬁﬁs‘é h BrabieaTRigRt drbbrardied EEﬁﬂrdr%[ycIﬁd BAFBEdrSorVRER al, or
consistently retai ned on streptavadin coated ProteinChip Arrays. These

r epor t ercoyEpRativas theaend, sensisking efghe swirdiumbgr ebcarbmpatomms apd freuomertg three
Fi |
oocur s HeBabtiS sERREN S e Bty PRl V00 SRnES, al ERBEEAT G RRAIER.°

61pnol HRA suﬁar amnk @thy optiondlhebausxadieedand the nitegen Hetercaysmh emay optivrallydst a
col | ection, and (C) the average and standard devj atjon was cal cul ated
for WacHiugk ermﬁgi rwﬁgpa@%&%y apd §jm é?eékceéaﬁe'@hw%toraﬂgtw@ thgi 1 cv

Do speci Her o e PR doa ey PO uB7 pE ot Ry R gRoug
pepti de iofludmgske p@hlm govinoti thastkyl gowpspatkastieditodberiemaingdr of v tholearie. ser um
DETAl LB D IR R LN CH,-CH,-O-CHs, -CHy-CHy-NH-CHj, -CH,-CH,-N(CHs)-CHs, -CH-S-
CH,-CH3, -CH;-CH,,-S(0)-CH3j, -CH;,-CH,-S(0),-CH3s, -CH=CH-0-CH3, -Si(CH3)3, -CH,-
25 CH=N-OCHs;, and -CH=CH-N(CH3)-CH;. Up to two heteroatoms may be consecutive, such
as, for example, -CH,-NH-OCHj3 and -CH;-0-Si(CH3);. Similarly, the term “heteroalkylene”
by itself or as part of another substituent means a divalent radical derived from heteroalkyl, as
exemplified by -CH;-CH,-S-CH,CH;- and -CH,-S-CH;-CH,-NH-CHj;-. For heteroalkylene
groups, heteroatoms can also occupy either or both of the chain termini (e.g., alkyleneoxy,
30  alkylenedioxy, alkyleneamino, alkylenediamino, and the like). Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking group is implied.
The terms “cycloalky]” and “heterocycloalkyl”, by themselves or in

combination with other terms, represent, unless otherwise stated, cyclic versions of “alkyl”

and “heteroalkyl”, respectively. Additionally, for heterocycloalkyl, a heteroatom can occupy
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. I NTRODUCTI ON 20 The present invention provides for nethods and
conpositions (e.g., capture reagents, affinity tags, substrates, etc.) that
are usefuwd ewosdasser m ning the identity and the rel ative apeyiks/pfigone or
nore bi onol ecules (e.g., proteins, pepti des post-translationally nodified
proteins, nucleic acids, car bohydrat es, etc.) present in a first

and sec8ifPeskioniat whishihe hetstocyele it ‘Itti‘ﬁh%dr‘;? th%?‘%% &htheimoleeile- oﬁx‘IrﬁR’/léIi ves

ff I
eact ver SRabalRudirey ARl FioRBR, LRI A") oy o dRly IR ©
pr ot ei nandb;he\hklet l]EezamﬂpldsIméhbuemaspI:leslkybmcmdeﬂl (162,61 6etepatiydiapyadpby kt e affinity

t agged product The affinity tag prqducts _are then immobilized to a
capt ur e PIRERGHR, f 2opipgridinpls Srapesidi P'Iﬁ’l‘ﬂlﬂﬂpyéé plmyly tetraya f)"’lno%éibts on

the §ubgdirAL&rodlrenBOAN SnUB YN TR G oBRGRS P B Falz iyl
el ution or ?er?ovra I(}q i e af%tﬁnlnt yytaggeg&}go pr oggcti’%rr%ﬁrﬁ){r b aptu e
reagent abdthedikeo t he substrate The conponents and nethods of the present

Il b : d bel /
PCTT US( 12/ 12-18 1 11 ENRFAGBECORT FRASHT PRWERTTER it PRETBLE RS- b ltps ent

i nventi maarmme,marwfs@rstaehat Eﬂﬁbﬂhé\@hlolﬂlﬂe JBSMind, BLicAMREEmARAditdaaly,t y of
bi onol ecul es . pr ot ei ns) in a sanple. Thus, these nethods can be

appl i edt¢rﬁ15§u@:}hasarf@3§mﬂ/é " @rq mepa o mch@ﬁ@moaéloaléwh@dmoéﬂw@aﬂyyl ¥ad drug
t h t I
o 6 88 SRR torty ThalheG LR Binfeed b Inchc tbGho gl £33 HiphiroBfhy,

appar at uscmdsrabutgr 8-bremdpiopyl; and thedike. t he present inventi on These net hods
typically begin with preparing the sanples to be anal yzed. These sanples

may be prepared fridt mm'etr@ﬁaa% updRss elerviagstalse %wémﬁafwewmaq B/d usi ng
bi ochem n Vy

prepar egﬁﬁl]aets gbr’dgg%lazggﬁéegh\?mﬁ?ﬁ an af Tm]tnl t;h{%g%ﬁt (z)altsl‘ﬁggi 3%2 o(gP ?(ﬁg&t he

af fi ni t yings)gwhioh arebfussuictb gethéreor flinkedigdvatently o bk ol ‘theteecary i \refegrtoapyl(i . e

t hr h bond L. ncl ydi al ent ncoalen bonds e atfinity

t nodS ol s R eb R S e FB Reie e PR o) @S a capt ur o
r eagent whER&n tefriftbieh én@g;ﬁlf{neﬁ&rns wet&bnlahm%ﬁe&b&sana ehd mfrmg&i‘ itbm(sl) ¥rd agged
products. These affinity tagged products are i mmobrlized on a

subst r atoptignalymuetepieede A delgroaryl group ¢am’a@mttac1pédo zﬂm‘ nematrylet effye tholecodhuct s

h d I I
Fr agmondoneh § RECERM RoRumyBiR e Ehthier S TiAR el ORE brob s BRI BRI moss
spect r orehdplithid) D-ifphthyl, Wipheaydbi-piz6id], 2igyinljly3-peeeBd Pppdeslyis2can al so be

subj ected to wash sol utions to renove non- speC|f| call'y bound nmaterial and

non2Bi ndmigzakil, érinariambd M%nﬂpé@wamﬂt wxa%o th%'rﬁ’h%éd‘ oxpzalyhl ypazelyd
mol ecul es;sh B |4 %6ghs %oﬂkgﬁhrﬂ azol P'iIﬁ;.z‘%fl¥leg u%’m)g?l' ?gﬂ{ge dh@ﬂer

desorptlon mas spectro 5s specttonet
anal yze Zﬁhﬁenyhﬂpthyl I@rﬂdﬁlﬁ ;s/pxdgt r4q>ymily1 heyrinhidy b dgdyyinadyt, 6- pr ovi de

i nformation on e reI e arm ecul present |

't £ er omencouiaranet mivandt 2 benanidzen? siegy TR assisatel etactnaih She

struct urgirdfxalinyd ‘.QEIBInSﬁAIi:ﬁI B @uﬁﬁvﬂ&l 'aﬁd Blh%m'%ﬁ’yls %'ﬁBétﬁﬁentJ ¥ eact SaAE abBRIchOdS
are useful in the charactérization of bionplecules present in biological
sanBb es noRdarygltand hetercayluing systentsarnssidstadsirom thehgropp e§ egvepiablesnbstibvents | |
now be ? rg)s§§gl in further detail. Sanple Preparation A sanples) (e.g., a
first s c §&¢ond sanple, etc.) is in certain some 30 enbodi nents

bi ol ogi cal sanpl eFor Bteﬁllits)gﬂh@@émﬁ‘&mdf &heAliSeSiar@hdnationiwigtothérasing (eige form
such a humans, mce, plants unglb t}F/'east etc. In certain_enbodi nents the
®

sanpl es aaylexyiarylthuexys peialkylhinciides betharyl sndhheterasryiriies gs dafinedabpye t hat
- COMPY | 560\ Rl Al PIDRREM 6 Snot B AR 33ai0f1s W ARSIy o g5, 1 el ude

but are no
30 attached to an alkyl group (e.g., benzyl, phenethyl, pyridylmethyl and the like) including

those alkyl groups in which a carbon atom (e.g., a methylene group) has been replaced by, for
example, an oxygen atom (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-
naphthyloxy)propyl, and the like).
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WO |12/ (1811(8 PCT/US02/12~18 sanple, a urine sanple, a cellular |lysate, a
tunor cell lysate, a saliva sanple, a stool sanple, a |lynphatic fluid
sanpl e, aww ezisatesc fl uid sanmple, a seminal 'fluid sanpl e, perikdFa5a! €,
and a cell culture nediumsanple, etc. Typically, the sarrpl es are conpl ex

bi ol ogi ¢ sanpl es ra I ex ,,Qgi C s avi over | gppi ng
bi ool ecul ar pr of :Haﬁgg}jﬁ‘ \E%P%%te aﬁlﬁﬁﬁ Qg B‘rﬁt stm‘gg%e&?%@/o
conmon R OpRAR ¢ rRIud ReR ﬁﬁstttﬁfb%%ﬁd%mﬂsﬁﬁlt&%nﬁéeopﬂh@ éﬁé’d AMich/ si ng,

fractionation, purification, etc. before being contacted wth an affinity
| abel . [Prefemed substiturhte domech sypetcieadied] atd providebbielow. of bi onpl ecul es in two

or nore sanples a d., T caII the s ve overl i ng

-bi onol ecul e profi |S§§’ ‘E‘E’Ie*ﬁgc’ fop %’lﬁ% Wy %lcfgd‘(‘i?ls?'ﬁg]l“g%gg egrﬂ\’,pérﬂ%oﬁ t he
anbupt s referrtd® 43 MPERS WikesylCRdeBIkG AP, AHebslodIRerd g laBityiy @ yBlowikihe pr ofi l es
differ in the nature and anmount of bionol ecul es that are present. These

‘net hods hate@cugl@ﬁttwl feyeloaliemtl; andiheteracyelpatgayl) gan bea Harety of srouaﬁﬁﬁlmtecbf a

0 ool el L b ARILATER S g2, AR BA R0 o BRSO

bronarker br presenc en (e
bact er i QORA CBNRR”, VOCED)NRRYOOERSC(QIR? GDR ce(or)NR”Rt’t; NRHee@t)zR& -NMR-hods

are al so _useful for discovering bi om)l ecul es&(/aelgR makers t hat are
'T

associ atdORE Ry R ea R GRIRRFHR 'dr Burﬁf@é@s a%nOSt | c
pur Qse%(oftbﬁ{ R"”bﬁ?é(% JROUl@AY 5 dtNd)Su#"fﬁJMertrﬁt &Euezetd“ﬁ@ g@én Sub] ect ed

profile Sanpl es that’are fromaltierent s jects or
t o di f f en’enthectotadl noimbersofeartonagimseimt ssch Fe(drcaexB.mR ‘eandiRi” eactt mdepeadrolli nent s,

the first le is an, .untreated control nd d sa | e has
boen subpreblBTossoRLFehaRyt BB B TRl dGy R S SRR Cae:
but ar e ypgibstituidd AR dytt flkoRy 6@@@!1&&9%&%'&aagquq,c4?art>rlagv¢l£ﬁsewtérwt an
exogenous gene, a growth factor Those of skill inthe art wl

r ecogni zemphand oﬁéﬂm\aneornmtudﬁw@rq han ane Bgneup, &reétmgmgw oféieeRi nto a
cel |

Crodal nirow ifingedtt e st gsarEERn R IR AT BB Mner BBl BB aneatii ¢ i

a non- ditg&e geships ont.| WHRH®’tah@ R” @Qﬁﬂcﬁe&@lh@%&@ﬁﬁo@&@aﬂbﬁ{ MeYfcan be
candi dat e drru:g iy or exanple, the biomolecules in a first sanple treated
Ve

with a candi tha GItEQREN AEaM Fefosmripar el OF annﬁr@&%@tea%ﬂeéamteewéi

t f l-at
amoant * of FERE il -bH QG Sal L BB GERT, BRE g bR cecond
sanpl e cabstineenss) onedf skill irotheaft willeunderstind ditae thebrtenyis “&ky1” ¢ampant Thasdudef  ski | |

30 801 cdreum eI iF o G AL TG R0GE o dHB 0 P o Sl ker
present ¢(0)eHSO T, Cand! tRe gggr tion, the identity of nolecules in sanples can

be |dent|f|ed whi'ch can lead to the discovery of new drug targets. In
certain enbodi mentSmilatly, substitoerts &Tthdmybmeﬁwmoambgnupmeaaeedrmm f or

i denti fy| e _pr nce gi pagent t,hogeni c

vi ruses, Eﬁtﬁhg’z‘ft‘lﬁo bgj(ﬁ erC?(; ) '@ﬁp’lgﬂ 17 ?&@t@ﬁ" %Sarrpl es
anal yzedOONRIRe’, mﬁ@agnt oZIIo NRVIQ, LR CIGR | mtrcrc@ywsm&e(o JNEB'R'nyenti on
can be a cellul ar The cel'lul ar | sate can gene ratedfrom for

exarpl e, NR-BINRIK YT P, CHRG (NR'RINaRC Mtﬁzarv&".,csw& -S4ABRY ungal

1. Th ls b 4o ) |
I:ss ate, a@ %ku q@zgﬁt ’Z',(N%- eu ﬂ &ro (g'eﬂ)gllkgﬁ}aft earﬂ%gd(a Hﬁ%l I 1|gea| I
| ysat e, mmﬁmemngugl fyomSeﬁanummtatghﬁhmpdfememwaléﬂdes ntthd agmaad nﬁgeymems with
Bi I | e ts .l di t t th
11 £y RSB LG G eSO AU o T4 BHE OB b o BBl &
. ¢l eavi “Ghe'ré?@eﬂﬁﬂt ﬁnslastteted@ﬁ%n& aeetaam%hg\ms%@édyéyﬁggpcmawlaaeul e

cl eavi ng reagent can be cortacted with’a sa , inity tagged 10
pr odfct (uosubatntutadmyiodmyz(é‘d Gdlkyii tWhtre;ggnnIpq@md@diﬁte ine¢ntion inguddsenare thame

. bi onol ecul e, of interest d he tak he cho ure
of "t e Gt R Psh 57 ERERIR e oRBRH BorEs s TEPedply b 6 oG eafl By Whe

i oDbi | | #AR 0grétips WiRnahdre Mdnlonk g dRee BioRiRtprédenddi M ni sh the acti vi ty Of

the affinity tag. Bionplecule cleaving reagent treatnent can have the
advant age of proerWﬁQfBIeéHB#tEW%o%t W&b@omﬁaé%rﬂ'ﬁ orjgteEPrryldiNE MY | i t at e
Mass sp f

i denti tyéi}toitOﬂ%lil%gr% egﬁtrh(rgri sélf’ﬂg"n% e?hg par {C.(?Z I(émn;g? orfo%)gecrglpdr b

cl eavi ng reagent treatnent can facilitate the analysis of bionol ecul es

whose nol ecul ar nmasses exceed 25 kDa. 1jg a preferred enbodi ment,

pol ypeptide cleaving reagents are used in the present invention. In a nore
preferred enbodi nent, the affinity tagged products are 20 contacted with
one or nore polypeptrde cIeavrng reagents to generate polypeptrde cIeavage

e o T 1



WO 02/ 08(1C8 PCT/U5112/12.t18 In other enbodi nents that involve anal yzing
sanpl es that contain glycosyl, polysaccharide and carbohydrate residues, a
"pol ysaccharodiBsmkeavi ng reagent” can be used. |In certain pboderBRisS,

"pol ysacchari de cl eaving reagent” that are gl ycosidases are used to

fragment, _the bi onpl ecul e. dogl ycosi dases, such as. Endogl ycosj dase H (New
Engl'and BAG BEPEGEar R ) -l OEA G YOrENE EifgRARUEs O H5e) fa e
comer ci Qkdrifatiéfy), hadbethe @dbﬁmnaeomg&ehpatm Brﬂﬁtarﬂl &%%E&ﬁﬁ'rn@ may

pol ysaccharides,” etc. These endogl ycosi dases cleave the chitobiose core of
hi gh maroptionalhnbt replacedwyith adulodtitupms af b doinmids - A+(Chi, )NB-i whkerdingh wod Brave ei ns.

Exogl i d : | al iJ,abl d h as .Ne
Engl and GRS ol Gae I, 1 AS0)7 L PAE eI LE o Reides BB Tde. o
1-3, 4 1QnfHees diarom 1% 4. Ond VY D§161B6IRIs of tHe e wMARE 6 FiARE madYUptidmALly dase,

a2-3 Neuram ni dase, p 1-3 Gal actosidase, and a-N Acetyl - gal acf osam ni dase.
| n stil Ibegeplepedawitoddawiie bordapltemetivelys twa & thei suhstiuenis es adiaeant somsaifn  DNA

and RNA 1 | . [ I | pg_reagent”
can be AppSEHferolyl Bk SBKL AL BREed Bta SO i SRY [ CEP0T
endonucl(ERRER-X€CB 'R )8 Wiidite § and\6are indePerddnily irffedersd of fr&hd tb,3, BidiXlis -GGOR |,
Hnd 11, Hpa_ Il, Nco Not 1. Sal I, Sau3A I, Sfi | Sca | and Sph |I) can
be used ™R ol8av @eo§{@?‘b8htﬁ(pm dedhe pubstipgpis R R’y Re 2nd RocE| ve

restypi ctij | ' : . i ments, phosphat ases
(e. glb a{iﬁ@ Ieﬁgglﬁﬁleég%ﬁgggrﬁgg@é?é%n&??%%sgﬂgés%t% e? a protein serine
phosphat ase, a pr cAeusedhyrens itineteph Chghmhaae’ is arvdnatonctdd oxy2en (O),eoni ne
phosphat ase, etc¢. | i pases, . and_ ot her enzynes can be enpl oyed as

bi ool edﬁﬁr%geﬁléé\/%%rtﬁé‘&gﬁl@?"& eration Of Affinity Tag,;~ed Products The
affinity tags desqtdR@flcdiRpstings 8f fhe pRieRGhPht0h chn bXiSt inARBbIORed orfhs as @
first sanple, a second sanple, etc). In certain enbodi ments, two sanples
are contvglt asssolvated forms, 2acluding hydrated domns. dnganeril, &he sobvaged fogupancat el y) and
wor ked up separ at el 4G . Not, C I ned. w.th h other), The affinity
tagg%canéaﬁévggepég’a‘éfg 1rV é%gq?%mt%‘g aéé;g‘%ﬁ Z)%Fsggé%%t‘?r?&grsc aenOfﬁge Prregeélqi n sol ution
and subsagétiohl ettaibidpoasds shhé pRsénd iviehBor Rag eRrist ingReltigREYydt4llih®@er of

i rmobi lization of affinity tagged products below) . The bionol ecul e reactive
groups c#neraBoustiprms. Iy geagral, pB physicdl dornis ase equivalentdeolis ysesropieaimiated by es
(e.0., ' 8 AT YA - e ai n bonds
bet vveenatp Eé%%%érlrnl)’b‘feégﬂ glgd%r%&ﬁ t% ﬂ(!aetdat?is ?rﬁl@?}g ﬁ‘gﬁggp%?&rﬁfﬁég %rtgﬁeg%di ment s,

t he bonds are covaCetdin bampsunds of thepiesentadveniongiossesd ssyninhetric earbdn aoemsar e
carrjed out in an aqru % envi ronnment, buf can include the presenge of

or gt ¢ (©BYISAL ferderghe omds; {aeFagPmpiss, dasfEEAMETS; SROMEBIG PRSP ni ty
tags. 22pdivifdallkdmdhsdidbRoRphide@hithin e k8opebars ﬁé'géhtt ﬁﬁd&ﬁdbﬁﬂfnt s of the

present invention, it may be necessary to pre treat e sanples to be
anal yzedThsedhgmicab epmpounds of theguiessnt invemionfrhdyngxist in &t). andti{t)sforms asmwgll ein

necessary toi qonvsert functional groups on the bionolecule into ones) that
are mor &F84Gi P?n'

Racemic forms can be resolved into the optical antipodes by known methods
25  and techniques. One way of separating the racemic forms is exemplified by the separation of
racemic amines by conversion of the racemates to diastereomeric salts of an optically active
acid. The diastereomeric salts are resolved using one or more art recognized methods. The
optically active amine is subsequently liberated by treating the resolved salt with a base.
Another method for resolving racemates into the optical antipodes is based upon
30  chromatography on an optical active matrix. Racemic compounds of the present invention
can thus be resolved into their optical antipodes, e.g., by fractional crystallization of d- or I-
tartrates, -mandelates, or -camphorsulfonate) salts for example.
The chemical compounds of the present invention may also be resolved by the

formation of diastercomeric amides by reaction of the chemical compounds of the present
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reactive with a particular bionolecule reactive group. For exanple, vicina
diols on 5 bionolecules (e.g., glycoproteins) can be treated with periodate
bef ore subseguantesr eactions with affinity tags that contai pepikde 291s

hydr azi de cont ai ni ng bi onol ecul e reactive groups. In addition, it nmay be

advant ageous to. disr uP,t di sul fides and/ or denature proteins and other

bi onol ediyealon wiaaopticylyrative cabpuylis asHpiuch @ that deryed oy (Bl e. g., a
bi onol e [ - : ] : ral el Cc . ct
i h t nENEREREL, (F ol PPRri i ERF) & (Y o g AU of e B PANh AR, e
r eact ed thd ¢compfuhinof the imgsation e refolvedittyythe faygmtoppHdiastereoarceic chrbamates

i mobi | i zed. .| I lization of Affinitx Tagged Products On Subst.rates

| mobi | ibi'z{?a}cé)‘ﬁ’r‘rg?a\eﬁ emjqal fermpoynd af ‘HF%fﬂ‘g i mé%{hwitg%oﬁp%?jlé( a\‘ifl&e a capture
r eagent ..hbisfoRRRE B theliB@oent is indirectly (e.g., via an adsorbent) or
directly imobilized to a 15 substrate. In certain enbodi nents, sanples are
‘i mobi | i zed i n parfddigdnabmeposs fordhaitasglvitigshe aptidas fsabies ard dnews i thegirt. on

differe reas on th ane, obj.ect i f .ent t e t

obi ect o Sugf pfeifod? e BATacieS iy CWleftd FRR B EAFSWERs A RFRIRE 2

pr oduct RBOEUTIONSJohh FEityunndSont, 2w Yorit (I98¢apt ure reagent with a substrate
that binds to the capture 20 reagent to forma first conplex (i.e a

capture reagent/ sUfietepueresainmpd 8] pheraigyl cogipoyrds ¢fghe H@enﬁi%@an@éiﬁéﬁr’éwr\m th

t he af fi njt Y, I | B

ar 1115 ¢yl ki gB4ER0. RO BiEh WEpa B Bl e Araieniil SRR sl aro il o

enbodi majouble boadt Archemdaa ecrhpsurtdsifithe presamtroventioromay dass beahpsympar ¢ ahead
of time faqr,  use in sanple anal ysis. Qnce éhe 1gapture reagent s/ substrate
conposi tAPBHe™ W@'%EH» Hribpay ba 2 mixRye B¢reofont acted with an affinity

t agged products t e it i ] AN tEGed
products can cont agﬁg{gﬁ]eﬁéﬁggtgrrg?lg@g%ﬁ%geéapt E‘i“l‘?“ggﬁ‘é’ﬁ?&‘f ?ﬁ%eﬁl od of tine
suf fi ci emsle¢udesathitaare tapabkfdfiabsdarbingagergst fromal lasesddsorpition dontizationsouptaud e
reagent., In still other e dinents, .the affinity tagged product e
B | ety copr B R e b inigation s abdvledf eeneBlUBRE i Th v o
reagent ghease eRidRE thodeduldsSsed RIMAIAGDI( fre@entl?fréﬂeﬁéd 16 dsaneRex’D aRd Bgllice@pt ur e
reagent conpl exes) and subsequently contacting the first conplex wth a
subst r atieclpdss cannapripagid demeativgs, Sinepiniaacsd (1SF4y).siyaes hydsoxy eingaipicuaced r eagent

" eagent 1Gunsey I EECESyERYRGhol a1y B Bl BAM 4 G- RBENE S PalaH ©
Subst r atN ,5, 189060 HuthenssarisY ke discidsiwroat Whith af€ingorpotdisdhdreinttsy, etc.)
that facilitate the binding of a capture reagent. Typically) the affinity

t aggdd PEBERNCE ¥ UhePtHERY. capture reagents are contact ed

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 depicts three mass spectra displaying the mass range between 2.5 and
15 kDa of affinity tagged products of horseradish peroxidase, bovine IgG, chicken
conalbumin, bovine serum albumin and superoxide dismutase. The affinity tagged products
25  were generated by reacting PEO lodoacetyl Biotin (Pierce Chemical Co.) with proteins in
three tubes (Reaction tube A, Reaction tube B, and Reaction tube C). Each tube contained
bovine IgG (147.3kDa; 1.6 nmol), chicken conalbumin (77.49kDa; 0.6 nmol), bovine serum
albumin (66.43kDa; 0.6 nmol) and superoxide dismutase (15.59kDa; 0.3 nmol). Horseradish
peroxidase was present in different amounts in each tube: 1 nmol in reaction tube A, 2 nmol
30 inreaction tube B, and 3 nmol in reaction tube C. The affinity tagged products were then
digested with trypsin and immobilized on streptavidin coated PS2 Protein Chips® (Ciphergen

Biosystems, Inc., Fremont, CA). The immobilized affinity tagged products were then
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for a period of between about 30 seconds and about 12 hours, and
preferably, between about 5 30 seconds and about 1 S mnutes. The

t enper at un® @ospfasch the affinity tagged products contact pheySHRhise
reagent can be a function of the particular sanple and the sel ected capture
reagent. Typically, the sanple is contacted to the probe substrate under

anbi ent aﬂébfﬁér%mgraaPr@mn@hle et H{FBSIb fdphergan Bigpystasngincekandibomass |

t enper af ﬂﬁﬁ! nperature 10 and/ or above the ambi ent

t enper at ércgﬁrfageeb n %%urél?n addi ti on, non-anbi ent pressure conditions
may al so prove opchgmb 2idepiatsihg tavcmlassrraagesawkl)'ﬁhe 6kPhj ofthe anedspeconsf can be

determned b e of skil]l in the art nodul_at i ng vari abl es .and )

-per f or mrAgHTe he The 2gOWe IndigHceReaks cormpewﬁ%&r %‘JEHVY serdmsrs SERoTpRish y
Tagssed ,Broflided s 15 In certain enbodi ments, the imobilized affinity tagged
productg on a Substrate are treated under conditions that retain t he

‘i mobi | i zed af f i niFigure 34gethepaptine oEbiatmylated repontat mpt:dbsﬁbmalﬂoracredlﬁbt
speC|f|caII bound to the._capturge r ent . The renpval terials
con’ | pPareieREe feshbed 15 ERARDY i, TROGH et BEeRE s frrelsi08 aHBRE s
spect r oFRtstr¥ptavddin bsat&PPALdinCHip Arfgk. Thesetesstter pepti@hatdPasepstrates are
preferably carried out such that only the immbilized affinity tagged
product §0F@Pﬁnﬂnﬁ&|ﬁ%%ﬁaﬂ%3@§b@§rate surface. Washing a substrate surface
can,he acconplish o spraylng,
or WQ.ShI ng the su%g feﬁgg]refcggt%%{}ﬁe 5‘?\6)@ luﬂgltat ormgp\/\%s?ﬁ{e E%rﬂ Tgmfl on.

m cr of | weelire in wapmslmsmmﬁre(mplsyvuﬂeﬂhmﬁbaah LI O aslalmpmonﬂmmhasas an
eluant is_25 introduced to smal] spots of adsorbents on the probe. The
t enper atshiked ito fhs REpteBIEIG APRde] systeamt ARekdaty solaction, (B ppa((e) the a¥eragfhct i on

of ihe_RASLahilBluc ALl LAY AASH A ALkiGE e 1ERRCHE RIS 308 rr UDSLT Al ©

conbination 1n Iment. Typlca I's contacted with

i mobi | icoecenghfionsi tQverahG¥ dvasroatbubated tatbea28%3fqreh®29ﬁ5d)mpdnmsm¢64%Cfoand
100 pref ‘{9%2[}% bet ween 4C and 37C. However, for 30 some el uants,

subdfra ]?;\%§ BRC1Sed affinity products and capture r eagent conbi nat i ons,

ot her tenper at ur exjgad 408tHeRbh %t‘ﬁ?éoﬁﬁ@Z%ﬂ ba'BR)th?%‘t’éd'ﬁépd?ér‘ife ik e by t hose
skilled in the art. Any suitable washing solutions or eluants can be used

t 0o wash hotssragishqrerexidass fiofraspikedradbunsinedepleted lmmamsesursol ut i ons or aqueous

solutions can be used. Preferably, an 24 W) 02/(1801G&8 PCT/ US(12/12.~18

aqueous solution is used. Ex ons include a HEPES

buffer, a Tris buffer, a phospha eﬂ%ﬁf‘@?&é&?‘ggwiﬁe (PBS), etc. To increase

the wasH. st riINGRODUCTEON buffers, additives can be incorporated into the

buf rs. These inglude, but are |im nic interaction nodifiers
R ML ST TN MU TN TR Ry S

det er ger}teasgeﬁsa SFfinity WRBMsubdtfdtéd, . )¥hak QP9 usehitl thAddt@tifing R Rlentftl faHE tHe' €

nmodi fiers (e.g., urea and chaotroplc salt solutions, etc.), hydrophobic

i nt er actrelehverardoyntepEonestyamare bpmolf:ra&eje(mgs pr@tﬁmlsamtlﬂcs, pos’cgtaasitau@m&lb/f iers

, l, e
Loy dhefined K}mP‘ﬂ'PSePH%‘?'i%%h ) ebherfaretes MpBE St pisens PR M o seopR T or ™
Speci fi Ga 15meds shb@fotn eI The\tessehtifvétionavislvésiusirg finity¥ags publ i cat i on

WO 98/ 5936 and WO 10 98/593Gl. The sel ection of a particular eluant or
el u@ft FeulaNingan pEinitxdeheloNt aptha bromalecalqrepstivsrgrasp Fndlkg affisity tagg are

CaPLI e (EAGRRbS 0r 805 RIPE R Rin PSHLELER e ARBLAFPLEGH. £ %ﬁate%eg%aéyed

etc.) and can termn t’hose of ski I'n e art nment of
t he substffisityemggdbprodudie 'Elaerzfﬁady tagiged products atcztbert hmnblnﬂasecbfo dcapoire | i zed

B OS¢ B! R A 2B L3 o R SGh et theROUNd
analyzed using mass spectrometry without prior elution or removal of the affinity tagged
30  products from the capture reagent bound to the substrate. The components and methods of

the present invention will be described in more detail below.
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The imobilized affinity tagged products on the substrate, washed or
unwashed, are then subjected to mass spectronetry after being contacted

wi th an ewermysetasor bi ng nol ecul e. One advantage of the presgptopygnti on
is that the imobilized affinity tagged products are retained on the
substrate and are not eluted for subsequent nmass 20 spectronetric anal ysis.
Thus, ulki ke VIETHEHRS %PWW INY Nnal chromat ography, which

requires elution i i H%TRBL ed
affinity tagged p?:i)1 &ct &%o%fﬁl}%fbrg%gd%ﬁlgmgméﬁ ggrlg'fllgﬁ{;e 'tﬂgﬂlrlllgw glﬂ%e

addi t i ommotufitend identitwof lmutnotneulbs (cgnpeieing)tin avanplef Qﬂauﬁi&h@etrman@(hman be
|mmb|I|zdaff| |ch|s not el uted off an ads&rbent as

| t ag oduct,
-in convéPR legdﬁf*“ é"ﬁ’??ts 8 ﬁ‘i’ag‘*ﬂ’iﬂ TUeAisroy Fyaanddrug sl discoNeryp g h
| nveat i oRpPHQYIVEE usieaﬁﬁsﬁg bﬁtftﬁégg%&m% d@éeakged%%w ttowd éé&&pﬁlfo%k of
characterlstlcs of the retained imobilized affinity tagge oducts. The
affini tyamagg:emgosnltlymaqmd apperapfs thiteire naedrio camy out the prpmenttisvention.ebhesar e

| d t romet t hod t t hods, h
boen s BTTSS SED B i Prephrind Ty aimplsndf BepTRels DR BRSCOrRS ( sce,
e.g. Lbrchreﬁ'fronﬁ 43Rty bfigb aeds zﬁx@(o})ﬁg%?ﬂy’ ﬂ&@onﬁ@&%ﬁﬁg@locﬁémncﬁ?ﬁ%hy%hlhOdS

20: 383 3 and Kuster and Mann Curr. Opin tructural Biol
393- 400)6011!\)9395 spectronetric techni ques have al so been devel oped that

T e ence 25 Nl e AR BRARERS) fv p¥eBET wB 8 B0 0
et al ., sétwecto Ikithe affimitsl tagioia bibindlece tHrbdgh ﬁb{ohﬁﬂajule feem\asvgdup (i.eBer gman,

EXS 88:133-44 (2000). In certain _enbodi nents, gr ?h ase
spect r Ogggggjhgqr@p 1p§lug§1gd:ovqlﬁnt@pq@pné:ﬁﬁg}aptr]a@ﬁgg he atfinity tags Calso contain an

on & 1 e St ke Bt ek Ao fiP B30 S Chb ek dent. FTHE Bffinfe) (3 3eE Gighe Sanpl ©
desor pt bmmf[iolecmlesablf?m mﬁ'mﬂysm%eg plmdat:ttsy ThedelAffinis/ n?aggeﬂmrb;luqﬁs m@tttﬁ/ﬁeg o [ ;1 t wo
vall a matr.|l SSI st e aser 0, 1 O al | HBSS
Chels y oiiiob T of BrsvbsteafSRihBiveturd akent G bo e LBy Pbatq Prsgbess. )
MALDI,  thetiRh ®k Yieted WHICA biBRb AR Ny reh R4t A roviak Sapmests o'f?nerﬁfﬁﬁﬁlyv“ t h a

sol ution containing a matrix, and a drop of the liquidis placed on 10 the
sur f ace tagiged pedbsts that éan e monmamenebistounass spactremetry-analysis.allh¢ mamobilized t he

Laser  eRBIHY G T asneliipdtients hietd st WABl i io R eodSie B RREN L G

i oni zes pbligd ﬁhﬁggalﬁa{onnmh@lﬁghﬂﬁemlt hout significantly fragmenting them
However, MALDI has limtations as an analytical tool. It does not provide

meaR@ for fracti ofkassspeatiomedaripihen usertoranalyae theimolagules iminobilized ot e f er e

U ot O et Rar BT Rdhen o e IRb G nfls PR B ol il RS O

(Beavi s spediioaietty.ard useBd amalyzdthc sarhies. a’ﬂse massfspeﬁra canrthefi bé @alyzedtdiat it is

an actlve Cl desor rocC n one var.dl
o o PR i aRROh gn b e BRoBR ok B Bh EEds e a s A B germples
sel ecti gl n &nlcdsBe t@fnfo'vmetlﬁfohﬁgtg&{jorpﬂ'@@%étﬁre dfty BAbIRedle padskAdth thd he 20
surface is derivatized with ener géﬂabsor i ng nol ecul es that are not

S

desdf bedampien Thus,theseumethodk are usefil in tha charecthmzatipa oif brmnolccn@essucseat:en i's

derlvatlz d .w,t e es that, bind.the rodu

cont ai n PIOIRHEHSARPIES i acps o olvéd Bt ednedis ot s pre iy FoRe VikSoRBE, |,
each of gifeessed iehir@esdethine derivati zi ng agent generally is localized to a
specific location on the substrate surface where the sanple is applied.

See, e.g., US Patent 5, 719,060 25 (Hutchens & Yip) and WO 98/ S9361
“(Hutchens & Yip). SeHwle Bespardtionds can be conbined by, for exanple, using a
SELDI affinity su %ﬁp t Ahh j i ni ng
liquid to the capt;t(Jr lgﬁa@eyﬁgtg%n@@gie%{cﬁ% eneﬁg;‘/&ﬁ;&;gﬁkﬁ%ﬁ%&%g” al. In
. one 3@nbedibrdimentabiotgicad panpleo rﬁmh:gmat sarsplds amelsiunales dersvedafren eflife fiempr esent

i nventian, sa Ie. | ace n a tyre,of the te of t resent

| vent | GHEh &SGR, TRy REE Pl vaReh ool SRR PR ReSemBS el onet er
The Sameﬁvé@ﬁbﬁq{hxﬂﬁg iz 82 6 8Na bW gl is&fiple it eBmprivadionelor hidpé zat i on
sources include, e.g., laser, fast atom bon%ardment or plasma. The

gener at diomeleeules. eEmnlmfénolbglcalrsmkswpIUée bsﬁs@ﬁﬂp‘ﬂlmaﬁﬁt% AdIPod mass

anal yzer di sperses and anal yzes the passing ions. The ions exiting the nass
anal yzer are detected by a detector. The detector then transl ates
information of the detected ions into fggss-to-charge 26 WO 112/(18( 1 C8

PCT/ US02/ 12~ 18 ratios. Detection of an analyte will typically involve
detection of signal intensity. This, in




turn, reflects the quantity of analyte bound to the substrate. For
additional information regarding nmass spectroneters, see, e.g., Principles
oj I nstrumat @oséwsal ysi s, 3rd ed., Skoog, Saunders Col | ege RupUs&hi293,

Phi | adel phia, 1985; and Kirk-CQ hnmer Encycl opedia of 5 Chem cal Technol ogy,
4°h ed. Vol. 15 (John Wley & Sons, New Yori;, 1995),. pp. 1071-1094. In one
enbodi mEHEPle.2 WRESamplG pcshwarlysite 4 WRer cell iselect Saliveisamplp: ¢ 98 dduct s
on the : : i C : S | Nk Ng
i o ¢ Rnene i e, SARORAL. B3 Sam B R i S Rs§ BRI, T
spect r ongt edturdinedimnasampde,ietc. (lypivally she banoplbs/ara cdmptexpitiologicsamples osuch as a

| aser, fast om banbar dnent i ener 10. pl.asma, el ect Lpospray.

 ont 7t FORETafIRFRBER BiP o FnpieOReviRg GUR PR SRy e Profies 1f Rpigh the

desos pt khplesitfare &EasBBOBRO% ERFAGPBIOMIIuMrishéci@d THRES iApIELh bRt  Of
preformed ions or neutrals which are ionized as a direct consequence of the
desor pt pmsesso@ hy lystign Sagti aatipprpurificatian eice befere haingepnitantedowith an afuutyb| v,

and thelilbﬁl mass anal yzer disperses and anal yzes the passing ions. The ions
exiti nga[ € mass anal yzer are detected by a detector. | S The detector then

transl ates i nf or mai t@thiEmbodinkatsSthk eclalivNemobutitOo MBS MoleRuieh & @ drahores .
Detection of the presence of a marker or other substances will typically

i nvol vesyeplevaresampared; dynicallnttbiganples haveoveslappinghiomeieculernretiest Heing
uapkit : ' t r

R e O

spect r adettrmint howtths profiles differ ia tseraiwe and mploancaefibitmoleounipathadareeresent. 20

vi sual | by ¢ ut er sjs.(see helow), etc.), to determne the
el at | v MGG gt foh e e PEASGY LU PRI, S O F BRI ng
their tapbp idyRIR 6 didask N £ 0 aiea& Nbmalkkt, IPSIA) BRIGA Rldic.) S PreRBESON

skilled in the art understands, any of the conponents of a mass
spect r onts pathfgenge,g..d8I34 bpttenal ppthogenrs, viralgmtlangans, papns, dtt)eate., These. ) can be

conmbined w th ot her sui.t.abl.e conponents descri bed herei r those known in
e hr ¢ melhodd s alst wB i S G B o o1 G5 - DTG i e e teted | g
mass SpQﬁMcﬁé%ﬁE@ﬁaﬂeﬂdﬁﬁfg dsddveryurpoes  didiRsed pﬁrb@se@,r&&eﬁipdrﬁ&ﬁé}t, {ten. In
| aser desorption mass spectronetr a substrate wmth a bound marker is

i nt r odudeeful tarcompare; the btony%}@ummﬁiﬁé ofrgamiles that are frompdiffeseny subjects eghavist o
th - byl he jonizat The | t ed

LoF) 25 SRR S BB A ] GHATLAR FtkSrid el PP AERRRELED o °
anal yzetthe fisnsangpleis3n imoeated caiterd sithpleunl the soorid sampdéhabdeagebjected b and

let drift into a hj.gh vacuum chanber., At the far end of the high vacuum
chafber anpgent 9 cNdition deramymes efragpnts ineluden Bk arg BOJERE 6F asurface at a

di f er eRherhdiBrapGitieCiehi Bltfal BRet Hah bh BibechBuaddnEld PlroRlh tfor™ig8sl ! he
ions, the e apsg ti hetween i Gn’formation And ;on detector I npact can be
used t o skitlentthe art whlkrqoogsenthat thereans arany walys toinodbe@sanafxogg®us geme imbss t 0
charge ratio. 27 2/ 118C~1C=8 PCT/ USU2/ 12-418 I.n cert.ain enbodi nents,
o5 e petl ety AnsiRst sl ST Tdpk df ot SRPPUR G WRUSCRERS B 1
tagged RisesdéatstmpRthntie SRBAVELFIE RAOREN-DQEHIEY §anplb IS atdstidrahents & conpl ex
formati on can _be optim zed by nonitoring the anount of signal strength of a
par 2P cultake the firmatf candidats drugsc far eeample. thebiomolesulesiina firsy samplediqatadi nent al

5 condi tj.ons i r t. 2

conditi é‘ﬂg’, 4 ‘f%gldaa%f clﬁﬁg fduf/‘S ?%{g%eec %%5%@% sﬁgéﬁdn%%n%ﬁyggé ggelg%au\)o.@%&wémhasses
of the ahkiimfiencé afnpe damtidade diug onrthe hetatdangohaine afia bivathléonlde. glet motein)ed t o
arrive at an accurate nolecular mass of the affinity tagged progucts in the
sanpl e. ProsepiiB thi tisshandysceandssample ¢andyer anyin vav%@fgtheﬁ ?3@@.85. icagy,
caffinit ; [ ; f [ ag can
Be. subt 1Eerae D s bl S AR Ao dFRal b a0l Rl dnallebhe 00 O

t he 3fr odfietts p€amy agenhen pdiseasersyaté orsahdunt Ohe disdasetmarker(present ini a sangtle. ulet ur e)

f th duct . tein) can be detern; i.ng bi Qi ti
Cechni qadiiogene fstiny & RaeilbuRhngles i Bp B itint MEh RS Bund to « e
substr atd?sc@@itr@?né&%@ﬁ?ﬁ}@@k. VintcBridin RifbERInesHK, ehethSRYELSE the BEBEt ifnbon

pol ypepti de eavi ng reagent) so that 15 the nol ecul ar masses of the
bi onol ecw¢ esefuidenidantifyngdhepresensg ob abiolegipalisgerd sueh a5 HEY, pathogsaicviuessul ar

masses Gan Be SOMPBAGHd A 4 R5F. | A AddRhARR IEmplRs RAAYASn Airbiapal
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confidence that the proper bionolecule has been identified (see Data

Anal ysi s section, below). Tandem mass spectronetry 20 Tandem nass

spect r omewoomes, MS/ M5, MS/ M5/ MS, ESI-MS/ MS, etc.) can pososieeespl oyed
to obtain sequence information on bionol ecul es such as proteins and

pepti des. Tandem .nass ectr r efers to a,group of .nass spectronetry
et hods HAEOLELIS CelBE vt THneel T et 828 b SEIRERE PN L RanP ™, nt &
daught ebrdl@ﬂio‘éi): ol £P1adl Rl DeikaPsi RN24AniZ@Agal C¥R! FRédeXcell@laPRa&ted EdnliRr 1S
used to sel éct parent ions with a particular mass-t0 25 charge ration for

f r agmentefeirethto dsra prekariptic estblysitersrnlant celh dyshteay mekaryaticorellilysagwiand 8i on

i nduced d:% Sa?c?éii @Egtgnre Ce%lel' CID can be carried out in a collision chanber
| ocat edﬁbegcween 3 TP RECRYEY spectroneter and a second mass spectroneter.
The collision chanber is filled with a buffer gas, typically an inert gas
such5as helium Aldontacsihg Semples ar pdfimint Tagued Pacduos witlaBiendledileisi ng surface
‘I nduced di ssoci at ileavidhReéR@hgsoci ation (e.g., with |asers), and 30

el ectron induced dissociation (e.g., with electron beans). I n nass

spect ronet ers t hatld EFFABFMbPdEISHEs, fheisawpﬂaﬁarfwéﬁ@}y ng%fzréredv%cmy (PSD)
and | n- 264a6id Y bheof ke BRURIGER 1AL foB ARUBUHGnid 3pEBARAIGON event s
(see e.g., Li et al.e (200%) sup’%g). PSD nv%l ves "fﬁ‘t grﬁﬁg" a precursor

i on fromaygpepAiemblenul 8leaving répe8@hae cPaitidd Sy a snpld, Sincadfipigsiaggain

using a tiped-ion:selector. . The selected mass i on spontaneousl ecays into
1 adffenProdiEt of AL aBTog AN Y e PHEUFL Fitadt FBAYC HSBRIREcH pf GG
condi ti @ge §HoAld RSk the ¥RbivVESt Mhdlkire BERBichb18cl€ ERYvihp rddggntl ON sour ce.
In preferred enbodi ments, tandem nass spectronetry is carrired out using a 5
| aser déxsainpant,sa/as dnhotadisrupt the ssmepdizetia{che adingty tagesd praduciendiminigoupl ed

0, U35 HRSS o %y e 5 RS S R Gy B8 ©
( Kr ut chiagsditagetofPprovid M@bRM G886 cle S FhghlcatsEwhith caf 2RUR ek spdeiram  72:
2132-2141), ESI-QTOF M5 (Fi g’%s et al. 8) Rapid Conm ns. Mass Spec.

199
12- 1435.analysis ghthegplapve appuntaf piaselequioyihe ideatipycefibionglecagsniom Vs (Li et

al. 10 Al . L (2 = } V) e 1V
oaTA ANAFREMD O hdERE bichipleqide Bie RAKEy REEGERE LR BRI | 1L
spect r odmylecndednwhsseaholehdammesendxceed/2nklDan can be used to obtain

[ of, the affinity ta roduct s.

information on the quantity apd.identi ed p

Dat & generated by NASBFBTFOARENITAL BELPERIsICI R TERI e BY B Gnal yzed
15 usi ng &Ryt iitiddidR! &n TRANE 8(&@&& enfbotlitRéntythe R¥ S REERpro&ictdare! N one
enbodi nent, data is analyzed wth the use of a progranmebl e digital

conBqt ercontiibied sothmrear nure gobpepsiealealving rezgents tn gereratepolytpieptideedéavage hat

stores des. Certain de,can be devoted to r. hat. i.ncl udes t he

ocat | ol ABERTG k PRNPOREC SleaametirebFLche be kBRIt YRR EEESradRte o
t hat feafelire opiftertth€affinity itaiges prodiutis Base beentdbstb¥@mdNtht Bebsadedaan capthlel ng
this information, the 20 program can then identify the set of features on
t he subdeagene TherpolyRrptidefleaYing soperts pan bsproteasesc iEspmplq fprplgasss that g¥bs of

dsorb . ' pe ‘ .
adsor berb B aEhAT SR ne TR RRTRULSE 18| 58 PRHAEA S it coc ves
r ec@svednipsmyEadgmoteimasd Gtu-GBndssatbinasd AgeN|, BndaproteimassupsCrate. This data

can indicate the nunber of affinity tagged products detected, optionally

i ncl udi i H’é’t"é’ﬁ‘?sén“g‘ﬂré’cﬁndpﬁ@t‘gi“’g‘ﬁft’gﬂ\%%éc%éﬁ@ Peteqse (EORRE, EHEOURES ni hed

nmol ecul (RTINS ; ysi s can
ays g&g&sé,%d YREBLAICH efdH vinds i’,gaegep ngﬁgéth&a%g?@ﬁg%tﬁaﬂﬁﬂo

include th teps of determning signal str ht of peaks) of
a peak un¢lude ¢hemjcal sobstancpaand camppundathet ¢leaveplypeptiddsirad peptidentzpmde fuch

.val ues) detected,and. r ving "outliers”. (dat evi at i from a
ot edet erivenpeet ke EaRich ey fif piefipmint R8s K B Pl i pteaves
nor 3@l i 2REwech dBr AGEER A'GB eEiMué)ad idPH (WhicBaah cleave an Asp-Pro bond) (see

' e.g., Ausubel et al., supra). The activity of the polypeptide cleaving reagent can be inhibited

by treating with heat, protease inhibitor, metal chelator (e.g., EGTA, EDTA), etc.
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30 peak relative to sone reference is cal cul ated. For exanple, a reference
can be background noi se generated by instrunment and chem cals (e.g., energy
absor bi ngwool2esslee) which is set as zero in the scal e. Thepribaahonal
strength detected for each pol ypeptide or other substances can be di spl ayed
inthe formof relative intensities.in the scale desired (e.g., 100). 29
WO U2/ 118GL(r8 P ?‘.&'S‘i gmbochmgnts thet PB’PhV&ﬁ"e@Fgﬂ,g Samgf%‘aﬁé&émﬂ&glb@s& mtted
Wi th the,seehgide nt RaboRydisRitedid el 4 AfoILARMAAHE e ar ba b erence
to cal CE?}Z'[G rzg-l a%inveglltbﬁt)édr%gtl%tfels of ltilﬂoeysstsffi gnal scogg‘g \?eedgéggrc eacﬁ affinity
t agged fr cataot emlpsdimentd, “pShfshaevhradpcleavingreeagenth thas arelpty ddsidases laer uséd 2ar d

Dby i HoenRudhfRaRles ol has ta tichen Eodoaicdsist FATSIRAE o' One
or npr esmlsw,)lae_%ﬂﬁmm,l 88 E_hdéﬁ A, mé\iF] Enklafd BISIEWY) dre@iithErclafly @Qhibibe AR, i n

part, by executing an algorithmwth a progranmmable digital "conputer. The
-al gor i t han bejesed itg restrichglyceproteinsnpolysaskharides.cets. nThese endagdycosieses sfrake r um and

t he sec S S m. T | gar.i . es_t he si-gn strength
of tho. JRsETBERREREE bF high e 8ok bl o1 B AR R R o "t he
peak vaglyeopioteits. tHxogBeosdsbeimelsdnpaimsttially atdiRbleafEem SBEAEdr suBh abNew

rel ative signal strengths are _an indication of the anmount of the

bi onol eEngland Riglahsand incudg, Bi-Acstylhgxpsaminilgse el dijicosidpsce el -34 st andar d
conja@i nj : ' - anal cond
santy ¢ FocbsfiskhgAn, S PRiRbei etk D VRIS, RRBRfERY K3 NARbIEETTNY, |
t he firgt-39Gahpdtesiddse, andrd- Nt Acetythpaticrosammiddshe 1 dentity of the bi onol eeul es

inthe first and secqpd sanpl e.can al sp 15 be determ ned (see bel ow). The
present inventi onf%?tgl;o%?wmn%ﬂ@ﬂg’@ vefakyFing sRmples tnt cortain DN Aor a

bi orol egpy RN(AemglecuIBE,%t‘Qir@}x-cléaoingeréég%bﬁ’ AARP A TNK éieaﬁn@"ré@éﬁtm@x‘?l)@ digi tal

conput er I's used to access a dat dbase contali ni ng one or nore mass spectra.

An al goeinpluyed & digest txBNAYRN Angonkaimng bugmalecvdd | Restiigionaindomunirasesr(etgo

spelt 1 ahiheaset Bomfl 8P, IR aRoRd Bihed Bra TE RSB Bolh S7 F R veen
a mass $¥FL ISR ehd SHEN)bah Beussd o 1ane deasHibehudétRidesd thapédrtyin @le Predi cted
mass spectra. The data of a mass spectrumcan be used to identify the

pr ot ei nEespeativeirestigtianuandenypleasesite. i n a sanpl e by executing an al gorithm

W th a programrabye.gy ﬁggg}exﬁ%&&@ﬁfd}&{osétlihgﬁsegge%aine{’lkh&% ABssiatRe,

records in a database. ecul e’ pro es tacteristic

mass- s pacidiphosihatace, @\odteihadefiné phesphitades b pasieinay@sina phosphataps ahd alprotein
"signature" or "fingerprint"”) when anal yzed by M5 nethods. This data can be
anafyzeroninephnsphaese; sto)olinpsess padetberarymentaybe smplayedas bomgleews| or

t heor et icfe?{/in%ea%@ﬁ@. or bionol ecul e sequence information. Additionally, a

bi onol ecul e y be cleaved into fragments for MS analysis. 30 Information
obtained fromthe M5 analysis of fragnents is also conpared to a database
to identify bi onolGenedatian Of AffinityTaggadPrdducts t he sanple (see e.g., Yates (

1998) J. Mass Spec. 33: .1-19: . Yates.et.al.. US_.Patent No.. 5 538 897:
Vates et al . U STeAfY e TR e nisonisred SOB R eV P (68 4P 1 000)
Nat . Bi @il ®becoddsfiPle,A0O) In Satdinembodigfeats] GASsdniplés dracbhthétad @ith the
interpretation of nass spectra, especially protein nass spectra, and m ning
of Publ @EIMY tagaipperlishEEsseperchIend Werid yoirariichefl ey camPHISESEN ar e
now reag| otﬁ&?.e'Zﬁé Qﬂfﬁgtﬁ@%%*lﬁn bRLRL Brbte@té ﬁ’fé'clat)ﬂx?é RafdRl t'cn be free in

i dentification! Arong e are Protern Prospector

(htt p:/ kpladepend saubseqehtle thimobifABEdén {Hetchptutd reagedt (seo dkshptibenf edu), and the
Mascot Search. Engin Mat ri x £Ci ence Ltd,, hgﬁ,don U‘(, :

“ww. mat inRebilizalien ekaffinity tagged Riodusts belawdd T he Aogrolaglesspctivergoynsrgithat i on
obt ai ”e@fﬁﬁi%%éﬁhct%&@ﬁﬁ&@ox&?mp?gn bRbIRIAREES apPatEinT td RemOfrigiaf @ and
information“refating to bionol ecul es. For exanpl e, the database may consi st
_of §equdagged pufduptscwhish icdetgindrondsrbetw ean thédbiomblecules atislabe affiyjtydagssilst  of

nucl eoti de. or, am np _aci d, sequences 0 ressed _sequence tags,. ([ESTs).

A ter nae et ATbaRmaR g BONEDNE ot BBRAS I BicTER BfSo AR P L

nucl eot irgletiBhs A8cAPied dutlinld dg@¥als envirenf@itahasen irtudenhie prdsenciot bgdhic
limtation, a collection of nucleotide sequences, am no acid sequences, or
t r ans| atsplysats athi¢h mpy be pepsulfor splphilizing sentaip affinity tagfe genonme of any speci es.
A dat abase of information relating to bionol ecules, e.g., sequences of

nucl eoti des or amno acids, is typically analyzed via a conputer program or
a search 15 algorithmwhich is optionabjy perfornmed by a conputer

I nformati on from sequence dat abases is searched for best natches with data
and information obtained fromthe nethods




of the present invention (see e.g., Yates (1998) J. Mass Spec. 33: 1-19;
Yates et al., U S Patent No. S, 538,897, Yates et al., U S. Patent No.

6, 017, 6930 amgeampropri ate al gorithm or conputer program pseiydHefs
searching a 20 dat abase can be used. Search algorithms and databases are
constant|ly updated, and such updated versions will be used in accordance
with the present itheestain mbomwlﬁﬁmmewnb@wmrmtw%me&sawﬁpm-;r f ound

oo, MO M R B ARSI . o e

ht t p //Wssmy\e; @miobrt hﬁicd@hél%&@xpd@h&w Mbﬁﬁﬁcﬁ’&ﬁhtodﬁﬁ@ﬁ}fdﬂhﬁanbﬂede&@r chintr
o.htm, 25 ftp;//ftp, ebi.ac.uk/ pub/ dat abases/, and

ht t p: //Eraﬁ'aYeetha@egrcu@aawm? eculgrepeliye SPNP. Eoreyample; vicinabdiolsyp:

5, 708, 48R mAda1c (zglg%%p@taﬁs)%'fsé 'tr@ﬁe@mrﬂehbﬁrﬁe BEfoPELIBe Qfx gpfeaamglence
conpari son. In one enbodl ment, the database of protein,

"nucl eot iith afﬁemtbetageﬁlat eordain (ammnerm'thytdrazufe cdataabng bwmcEemﬂq:ﬂeem\@fgromsabms es

i ncl ude,

(pr ospoBon ALaR B saVaeEtus B i s e an AR S iahiss il anfer™” '

(descri B%dlébuﬁ’ééﬁk%rd%fr t@bemﬁﬂ{%‘%)on&\&é&wﬁawve%ﬁm WRE2I% blaﬁoleéulg foachMBL
data library (described i n Kahn et al | 990 t'hods ‘i n Enzynol ogy

183: 23- Blfpuptth% reac@t\éltlms@ﬁq@@de@tﬁaﬂoamén@dbemkmwmnmeaxrck@potmtlamues( 1990)

ds nz 3 31 1 P S,
w S8 profty TR I St Pause i i o e Spchedepidisla at iy °
3093- 308famodiize® R- I nter natl onal (descri bed in ( 1993) Protein Seg. Data
Anal . 5:67-192). In a further enbodinent, novel databases are generated for
conparison to mass sp ctrorretrl e.g., nMass or nass
spectra of cl eaved R1091lize B eptasd igeCexanmpl e, a
t heoretical datab at i ons
of the peptide na?‘;@°gg‘ez‘?{r%g“§ a?ggtﬁg‘ %%gé:ﬁ rﬁr&glgﬂsgdragtté%q?%r ei%eg@hﬁ
98/ 5332 8ageiith dihe chpteredesgdna sandisectly(par, @t ani atdborbhnt) acdmedtlynamcéshz&dttea m ned

usi S spectronetr determ ne the a ci d sequence, of

pepts de SupHetndh SR EopRirisOhe G A T IREO RS TS T O doBUPYBEDL | de
deri ved dfsﬁﬂgﬂlaxaﬁ?esa%dil&s %@%Cdr{difﬂeﬂeﬁt H#380br Bc SHRE ¥biReilh ARG TaRAs bRARE
masses of proteins or predicted proteins from nucl el c aci d sequences t hat
provi desepaeate pojsetsiete.).t . In this manner, an unknown protein can be rapidly
identified wi thou amn Cld enc o nts of the

i nvention, the matérégés}t rr181\1/1| Hlef‘?s %be lIny§ tlo IHWE%WEP 8PEof can be

conpar egmirobilized by ecntadtarp thessprapecdgent with a sﬁt&bhﬁtb’otﬁﬁ tﬁiﬁdsﬂb Qlﬁeewpmrar
predicted proteins froma nucleic acid sequences 15 that provide the
cl 0d@st reagent taforn g Grst camplsx (EonpeaRiyre mggvtéﬁﬁabgaﬁ@ Femplex)y ami] eontagtingghe

cl eava f @éaaﬁ
cl eaveg? 'ﬁa Cgﬁl‘g?r%e‘glg}ﬁ eagfrll]g }dég Sﬂ}\é‘t %?Hﬁ'g&a%%cacfp tion, %ﬁ%nagﬁﬁre of
t he bi omr{gge(tpto&lucéapmrveeagemispbnmm@pmmm can aid | n | dent| fying the

bi onol ecul e in th afflnlkg g ed product. r if the bi onpl ecul e
e, g Ushfiteas he

reactive group is SBErF I ESRBERYSp ?OS&PCB’G[?&‘? Rrepgred
bi ool eGHéER (it for a%lntéaaipldoafatys@uIcﬁ{ceftwv@abhﬁ@eéaga&%@osﬁa& dohfpRaibis be
elimnated as possibilities for the affinity g roduct. FoOr exanpl e,
i f BS ombRechdes pregaced, theygroemiaciedcvitly an afftnlrtyst,@agre ts tp formrsafdinity hen

proteinsg_ th st t ndi.dates for
Phe. af f taaeed ProdiEt THPSAHED SRR HARRL %ﬂ&tﬁéﬁtﬁ%gﬁ’ R Rpuid S ene < rom
the sequedgest Mapaha‘ﬁ@f tiri@sufBbiehtablalloivithé affinitd esdgee grodasgeo 8indb thd ar
sequence honol ogi es to sequences generat ed fromthe M5 data of parent or
~fragmentcapiiiedeegeds are designated "matches" or "hits." In this manner, the
| denti ty of the birduph Sk ERbGlinehROME it EL AR PG AR e iloBlthed by
determined. The investigator can custom ze~or-vary the range o accept abl e
. segdénc eohtactnigmy affonyyanggediprodictsegiting captoliemeagent @agehenater & ﬁrsubamplaxn aleysi s.
30 V. SY ent i nvention also asses syste

char act STHIPHaSER O CEu e Calen! CumPERSs BHEOBSHBTYY SoHERARE Rt ont ai ns
a gas PRagpldxarits R eesirarkNet sdwHRht cateatblasétfa?é)em{t%ms to theCdipRir& AAEAItb N9 an

adsorbent), a capture reagent, an_ 32 WO 02i'0SCS
generate a second complex (i.e., an affinity tagged product/capture reagent/substrate
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PCT/ US(12/12~1 H affinity tag and a conputer with a | ocal database capabl e
of storing at |east one mass spectrumrecord. The systens can al so contain
an i nput wevizas¢iean out put device, and a conputing devi ce gtggtiiBas v

coupled to the input device. The output device and the |local database are

configured o recei ve mass spectra data fromthe nmass spectrophotoneter.

The conBREPKY)-devhstates <ap sertainsubsianges andyFoalings (s -8 nRsrvents: eledites t he
sequenc r nggfb? conpares a first mass spectrumof a
first sg%{l)@g&ttgégfngle on(?%ng@g@%g ég{tra of a second sanple. In other

enbodi nents, a syﬁtypmang,nhemﬁhmymaged@Metsmndﬁwtaapmrdﬁaagems arertongpatedd to
recei ve nmass s ra dat m t he mass s rophot onefer via a co uter
net wor k fOrARETIS @ﬂ%ﬁ)@%ﬁﬁ i3] Saeands an gb%@ﬁ%ﬁ*eerwldaprﬁ%ﬁa&ebé batyresh

cont &i NBYedPAAS addatiREE hinRtks, DI onol ecul e sequence records, a renote out put
device and a renote I nput device. The renote conputing deV| ce contains code
for executing an éﬂhg@mpﬂtawmtwhldbﬁhpafﬁmtwdqumntmthed:sptuoer

cam o, el BT GRS ARPRERTG Rt BRRR RBEE 71 (2gs

cont ai nTgnicafl{, thé samplaidontacted)to ﬁd]ﬁﬁﬂi@dlbfs@ataubd@mﬁﬂﬂé‘m k@npeaatd @ group
("R') to formconpounds with the structure of A-R In some enbodi ments, the

af fi ni t prassye candisors fozispmg sampire hopeyer; rnsraiies helowraarbipn Jemperalyee

(o, 40 7 gt fhovk e iR Ehpbfi BiGie Wl RERTGH, Ml b 8RS

| abel s @bedidbhembpalsp priveioptilnayinki puitidudaraisyp The @ptigayestidition’ ean baf f i ni ty

t agged products. by V|rtue of the affinity |abel portiqgn of the affinity tag
can be 9&tHAINEd aoeaﬁf Sl in thegeihy medwlatig vanables apd renfarmung therpasayofn pe
attacheg,tRs@ bi onol ecul e reactive group and can selectively bind to a
capture reagent can be enployed as an affinity |abel. 25 Exanpl es of
affinity | abels include, but are not limted to b| otln i m nobi oti n,

gl ut at hi one, nal t ddwomatogia nimbiized Ad agaed etd yhi sti di ne group,

an i gonucl eotid and a t en | ee aI 1 08 f. scriptions of
affﬁh| 4 y labels). T F‘i“’éf‘eB‘E ( 03’01& é\ogo ’Pé’]‘aﬁﬁpé?ﬁi‘fc 2 2| Bbel
pai rs arngbsifte Adlrehted hh&r?@h&ﬂoﬂs th&%etalﬂ%@léﬁ%(lﬂzg@‘aﬁﬁrﬂy&agg'éﬁ|p@od‘ucts and

PCT/ US02/ 12-t118 Affinity | abel Ca{)t ure Reagentbi otinavidin, streptavidin,
Neut r Avietiitemafesialsrthaf; am@mﬂgpmlﬁ@% yrt(qvnd éxiesaptpregsagsnt. The remaxdl of thesegar ose

Mol I Avi di
E)l ot ?(r:lltjln?f[ ?‘E%Q%}%i%“é‘ t% gt‘%l tg%% ?ﬂhgﬁ rep ta\f/f{e?ﬁﬁ?e)gwsmﬂﬂ \éle( Il\/tr;l ecul ar

Pr obes) ,spestroatetdnt i - bi ot| n anti body| m nob| otinavidin, streptavidin,
Neutr Avi di n bioti n bi ndi n Pr obes) vi di n agar ose

t Mol |
(MoP8cul ar Probes) t@éﬁf‘wgmp{’i‘g%éé?‘ 0((??(:931 'SE gtbsfraiss Gﬁﬁfger&g?%?fe QPR

bi ot i nbispeh gt &ng&ﬁe ﬂuﬁ&@ilféal&fﬁﬁuﬂag rodwitd ﬁma%/bdma GHothy bagitde( Mol ecul ar
Probes), or an ahti-biotin antibodygrlutathi onegl utathione

S- t r ansfsarfasge ndhshosgasitistrate shifact cag bpmmo&npirshcd by, @tg. i batleng csoaking, dipping,

gr ouppol yhi sti di nea i sti di ne nitr. otrla etic roupan

o1 T gonuaiaise: Hare B Bing b Posft Skt ln FAMTBLA SR ERe sk BRPCR

ant i bodyicamuidiedprosess wrbfedawpﬁsegaﬂudﬁ aamghhfgohbmtwntsnap@@ﬂvélum@wan
anti-dinitrophenyl antibodyfl uorescei nan anti-fluorescein antibody In

cer t24i n iBEeBEEdEhimall sosy ofrpdserbentrPmblingebs are preferred due to the

avai lability larg t biotin
and are 5 conmer C?ﬁf}ﬁgﬁgéra&{re ﬁll e 1?@&3 e(ﬁ?agﬂ} C%?IHEG g t(i‘;}f% SFn a d%s'?ll @h&%

af fini t yfttlegsartiudar afﬁnﬂt;ataggdsd mbdmts;rcaptmmbgcmt |subsimtea¢dmmmtwnl iahlkd s are
commer ci al | y avai |l abJ e from vendors ( 1& %} Co., WNblecul ar
Probes, c@todjmest; JyRisailydhe %lwtesaw%@tqais\wh a@mab iz %i? nrtawgeéﬁﬁpdeatataar e

reagent Sranfrk bEPAWELEEIC Q.&fsmoae' Ferd¥i§ bowee R4 @ nd SP4T. AfoWbVer, BNA  and
m xed RN“Z‘?’BhAfa Pecu l es. The ol g%&?iué{%gt igldeet hat 1s usezﬁo r

. af fi3@i t;somttéthansr]mbs&aﬂga lum@lltmdhﬁﬁmtytpméuqtmtdrmpwqmagm combtr‘gaaons

ol i gonug ltﬁOttér(rjxgergtru?ess%% be opttut]lgl aaRvitt've rgaeoag'edgermma%feeby tfhogekslklﬂlledI irﬁ et] &t 2 t

Any suitable washing solutions or eluants can be used to wash the substrate

surface. For example, organic solutions or aqueous solutions can be used. Preferably, an
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wi ||l recognize that many different oligonucleotide sequences can be
designed that will hybridize to each other and can serve as capture

r eagent / awi miosyi6k abel pairs. Inportant 34 WO (12/ (I Rf i | ¥¢Br/uso2/12418
PCT/ US(12/ 12~18 consi derations for designing such oI i gonucl eotide pairs

i ncl ude the act ual nucl(fo i de seqguence, he Ie d ?{ l;é%ﬁ léf.l-ﬁl O?,LlC| eoti des,
the hybPRHCYSEF BRI HEF Rlary q“‘*‘t”éﬁﬂ F‘&PW& € aHERGHPRiterr 2 { g,

pr esencgufér, ng@dyhﬁte%%wa%ﬁne @tBS)) et@mrlo §kiPed¥E tHel w&htsemg%@y sf@eof the
ollgonucleotlde pairs. It is preferred that the |ength of

ol i gonubhers) additivse can be meetporatéshisito the baffers; Tieseainplude, ehuabtwhraltted least 10
b f | t | t 15,.b
o'+ gonaldris i ion RARRS 16 & BB Yullme FR boebBinc 385 Hibinel st gprsionic

pr ef £r a@btyrger@dYeod EIWdeﬂ,VTnt&ﬁﬁXSﬁOO) |suffadtentyvedterseibtard RRUbficeR!d. tutea AP
terns "identical™ or percent " dentlty " in the context of two or nore

‘nucl ei cchastignicsalselusiens, eicos Bydrophabipinisragtionanadifiersrehastrepic seAgs@iguenc es

t hat , 0%
101 donfidbfig el mORtErAeRbts bARAA, SEbyiife Al Bl Bieekdt, &
](c:olr Ir espdadeens, et eJafﬁnnyonmmtmrdwpln?ﬁvvanchsonSHaawrsd>f mﬂl thereof) estminﬁche_ I
ol | owi n sequence conpariso orithms o manua vi sua
i nspect F%‘H“P %ﬂ?@@(ﬂ‘i‘ escay ’{DHB‘linmséﬂd PtcE)T Béﬂlcgﬁ%@ﬁphég[{&? F'szﬂ&? cal ."
I n ¢4 hepgBoHOdi TR efeclbn Bf‘ﬁ?ﬂ‘h@&‘ﬁf‘éluhﬂ\b‘?@Idaﬁt”addﬁf\feh'iH& e*x&’éh‘?ﬁ oftiigt contain

a 15 n|tr|Iotr|acet|c acid group are used capture
r eagent sxpematental conditions (e@l,\daptite magmlts( edgprbents, substrates, andshwmiohelsles

prefera I 10 hi st re 1 i,di ne nol ecul e e used
Do bt ndbShe AsSENGA eluAr cen HE aeied bitiase E it ety tna Bt B ecomce
of a mekglstrh®s Qhoul&\'b@&ﬁhed 6ﬁlcto)m1h§m'2@%ﬂ§§§ of imfoblRRd ki ty@rget pdhdid gr oup
to polyhistidine. (see Currenr Protocols in Mlecular Biology (Ausubel et
al ., edsend maxigeizy theflogs ofmon-spesifieallydfoundmuitirial.zed netal affinity

technol ogy). Capture reagents contai ni ng Ni - NTA gr oups

(ni ¢kel tr ?ﬁ(‘? -NTA Agarose (Q agen) or Ni-NTA
I\/agr?lgtl cﬂlAgaM)géé ea T%ﬁ iS}{Scan e used to bind affinity tags and
affinity tagged prindumbbilizald affaiy taggedipybdustsi o the substreeyivashedvose of skill
inthe art will recognjze that polyhistidin an be used as an affinity

| abel  abEVREdHA tHansuiEcted S meks %P@ctﬁweemfge eﬂcsetaﬁgegdwggaweé%}bt ure
reagent GT06RE SRAhSg bR maih £ used
as affi %F%diﬁpgwguand lg‘éntl bo géfglrez’ré% ﬁgimla gﬁ%%ﬁglreagiel%?a? hfg{lﬁ'vvl |
speci f i ¢aggey phidudtstace tetpgnesrn t@enubstmte ‘aad targpet'tluted for sobsequént ntahat | s

i o R e O e

gl ycopr efieiinequitéeelitiinlofthe 8&redBhalgRPrioh &S ddtéctiohSintras Bl BEedAffinmny tdagey
binding is an antigenic determ nant  and a snall functi onal group that

cor r es poralctssloznos neggl te beritangfered taraveformah i addition| there ia nRAPHEE.OTA hapt en
I's a co x?%%jent E%thcf%t- h&e& Cé %}’]Ynﬂ%b?ﬁigdaarf n@géed(nﬁoguct %h‘?&ﬁns%%?@luge% 000

kDa) th I'S o ected t can 1 nduce

an |mmr¢emrudeoﬂbeﬁmriﬁeoww??xﬁ% lchmm(fgna;m/yt |11(m§t>»thé friettRids eﬂthMpeesebo:md to a
earner protein 35 WO 112/ (1$C 1 GS PCT/ US(12/12~18 ol e Li npet
Hengdey afiyentign providg digegt inforgatignalioyt shemisakeyistrughyeel .ch%réetégs%w?ﬁed. es,

whi ch C?&aﬁ@@ﬁfﬁoﬁﬂ%%afﬂ Y th d{ﬁ?&fu@@ or a hapten-carrier conj ugate. There

are many exanpl e apt ens are known in the art (e.g
di ni t ropheny!l gr oUfhe afifimjtyxtagesd pvlyﬁebudescqfhber ms'sent@xegcfmg&ethdye&areAl exa

FI 488 | Pro d MVa Bl
M) bcaaelveed G Massapalian el mHBAES M sltihampnii ShBie popSRes) U
BCODI PY aﬁtrf?'ahh}éﬂdénﬂf)bﬁbﬁ\mﬁ:%uléﬁ ﬂbl@i@pr@tdﬂﬂ?&e E%z, LWebal. EWO@ riohh

4,774,339) dyes, etc) that can be used as affinity |labels in the pr esent

CinvaeRti ds: 15An1t60bBQWé®’ a! [gh (200N Mesheds&9: 383-3ABtand Kisten gat Manod B dairt.i cal | y
bi nd |
om0 SRR T SRR S IS0AE Bt

speci fi aadtlpynbit atlehs partidl dée hoapdequatcingrafusplated pioteins. g€diNner ad, Stiemdeophor e,
Oregon Green dyes,
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Al exa Fluor 488 (Ml ecul ar Probes), fluorescein, a dansyl group, Marina
Bl ue (Mol ecul ar Probes), tetrahnethylrhodam ne, Texas Red (Mol ecul ar
Probes), wod2as8e® PY dye (Mol ecul ar Probes). |In sone enbogiesim4ishe
presence of a chrom)phoric hapten on an affinity tag or on an affinity

t agged ect Si spect p I, C S5 fluorpnetric
moans. BpBRPed T Eebieh palyris M Aeearded ok SO b GfSPEE oieed

mol ecul ggrgq,%tgmlg@ggglgr@bmul e reactive groups in an aqueous or m xed
aqueous/organic solvent mlieu is a technique known in the art. See, for

exanpl e, NEans et Im¢erfairGrEhe dbaentyGDE 45| phATY msmtﬂ@mm,r itagedein Qt(heDay,
Sari Fran 1. . Fee .et al ., MDD F|] CA N

NUTRI TI E Btsp ﬁnﬂ&éﬁ?ﬁi’%@}(/ zaiéﬁl’—i‘&f%?""ﬂhﬁ?‘é‘ﬁ 5y Sﬁd &%%ﬁ%%e%e gagﬁ?ggn Vol .
198, 5 Amgfel 1%@@@'&&51?3@ odidhs VB8érANasePddsorptibABdnizhigiingysset al ., FOOD
PROTEI NS: | MPROVEMENT TH REUGH OLEM CAL AND ENZYMATI C MODI FI CATI ON,  Advances
‘i n Chenpractromsty (dsDI-MS") cargle prAﬁmeﬂeraﬁvmm vaglations | iaatyix apgisted Hgeton, D. C.

1977, EWLIQEJE_? nd'Ga an Di ego,

199b arg W@W‘i‘i%@ E;ﬁ g e reactive g?aggﬁgh%{r?gézaesegffl nity tags

typi cal Hysoaptmnﬁeheam@d( ‘SEhmI’t)hén MALBI,yh@ﬁnalg&blwlkmh)myrmnain ae]ogg:abups and
| caval ent, bo etc

t h, the abiljty to f bond
by 1 eacTIG R AL P B OUBHRER BB & QIR B BrOREroTand
o1 O O kol subBEREOFRL Rlihoph SHbrie! 8BSy binandhRiiery

bi onol ecul es. es o ction grou I nc
primary nmrhcqulns The subsﬂateys asemabintdithd nmsy h;septramwes Laseneulagyp isadirdcteggo

boxyl.at | f hydryls,. disul fi dazol v henol
Crhos. Y byrats iRt st Srtue panniets e BolH o e e Rtilighen orc. 3
WO 02/ ( $@hie8niRhrasivénBigkReft 1 BloReh ENNIANMDT RAsQRItR TS 8s A6 AGdIYRI tok.oHas

Sul f hydryl groups (e.g., on cysteine side chains) can be reacted with

bi ool edogsenat pravidemeansdophactigpntingthg sampla: and the atrg mewslal @?@tmvafpeﬁ al kyl
gr oyps r h S¢, €

Her rrignsont¥1 degéélloéj e%%(cfldngrefog[ S#Rléleg u k ﬁm&ﬂ??&gﬁg}gwb egt%g er eac lérg t)93|3

i ncl ude (Hneakar) ara/dar@0.8pBatenEd, @mmwaﬂuzscmt)kyl hal i des aryl
hal i des, sul fonyl halides, nitrites, a-hal oacyl grou&S epaoxi des etc. (see
ap

e.g., Hermanson, SuSEkDLHbefbpiraie surface ivmpocyadepiton iCs 2pREFES Pasticipasion
NUTRI TI W%l )
F%ROEWC%% Chtharf SRSk Pice ?sljcwrﬁlatlzf?' Wi 9&0@9&! u%ﬁ/‘%z can be

reduced to ydryl contal’ni ng cystelnes usi ng
d| sr upt cagugesgents thatcsblcaﬁvd)edmdlthgafﬁgﬁyttaggeqbpmelnctap[matd\mmmaﬂ the

t oet hyl.anm ne. H . Pierce Chemcal Co., dc
Gt 700t REHoEds Qe atren honting e ecorss dulate A despbemyher sk
di t hi oeryiththé 1Rbr. (R hRdtheOVdHant, MeOiiefacd 31 deEVAIGRH Hifh molecules that bind the

tris-(2-carboxyet hyl)phosphine, and tributyl phosphine (5 nmM Fl uka,
90827} . affinitydpgged rpr@f%m&md@nnt@m 3 phatagytlbbomb&@tseénrgkmwms@pallqa@napﬁmeng

con unciiEh eental aekirPHaE HedRahiribe agaR eebARaR tontlaR o Sesighr o
accessi hpeatisn bh Hesubsbtsaté h&facamleﬁelths e@mplehé appliedcsed] e\, th.SaPashe $7y18,060

bi onol ecul e reactive gro on, it is necessary to renpove nan

di séff i deughensgstyiphandgWi ﬁlp %8/5%1&5%?@!%11%& YR hThﬁgtwcemethoeﬁ &30 g eaanbined

di srupt iyng ol ve

sul f hydr 3 fog?g%ﬁoﬁgg%&eé Z{r%eg%{)lﬁégi ‘gytglt}rfg&btég%*ﬁ er e J‘%mbﬂ?ﬁ sul fide
bonds ca&nnthminy Bquigteethe capthedmslyted ﬂo;pdowdst}m:enexgylabsmbmglmamzdl suI fide
reactants (Henman can.contain a so

on These rea tan S. support
o 116wt th compb AL BAGTCRL AT SETPRSHE 1 V351 S LheRESr e predh
N-acet yhnR6Y SA E‘s‘aﬂﬁle ﬂX&HQinrhefeatﬂfe Sty m{rht@%k't}féqﬁ'@@eﬂﬁmv@ﬁﬁ&ﬁ@ed to a
spacer nol ecul e such as a di am nopropyl am ne spacer.

30  introduced into an inlet system of the mass spectrometer. The sample is then ionized by an
ionization source. Typical ionization sources include, e.g., laser, fast atom bombardment, or
plasma. The generated ions are collected by an ion optic assembly, and then a mass analyzer
disperses and analyzes the passing ions. The ions exiting the mass analyzer are detected by a

detector. The detector then translates information of the detected ions into mass-te-charge
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25 H dy roxvl bionol ecul e reactive~r~oups Hydroxyl bionolecule reactive
groups can be used to react with hydroxyls that occur on bionol ecul es, such
as the hywoooeyisems a tyrosyl side chain. Hydroxyls on tyropyt/usedesfghal ns
can be reacted bionDIecuIe reactive groups such as active alkylating

i T 1 oFdticEp DN 2 Bhalvta NaY SR BE e Qe ies S ERBLA s gl o
reactiveydr RABSs tiR cﬁﬁﬂmlyeof%&l Igotinll @l Substrald. tfl‘br%&mimhﬁfomaﬁa@ate et her

bonds. Alternatively, hydroxyl groups can be converte I nto functlonal
groups r¢gardingmassspetiremetarspsdeece. gb#’anmbvé@mfénsvmtalelngbuupé edoSkenganpl e,

car bonyl.di i m d e e a to cre deazole
oot banacaundErE Colief P RhinE FvRSRRian 965 SU KB B i egaia D

PCT/ {ISOUnbRndal Febhinalopy e4VER VAR (T¥Eh WiRYX: 56ns N2l Bork PWS?%:IEHW?l' -1gygage.
Al so, N, IV -disuccini m dyl carbonate can be uséd to conver

hydr oxyl s on
bi onol ecul es to alsoeeembediment, e amdsa meackorstseisasgd to desectamffainy) tagxﬁfsgl The

Suoct, B g Py VR MBS AR, SO B,

reacti vmged)brmiubmdmtlydedamd aph&laoiystelrrngftbe ares q:eutremeaacmhaenagyteuqos can
be used to he affi ni | abel s vm dazol yl phe rings such

as t hosdi G icRoibed EYﬂée%ﬂﬁaﬂq s5erfach ptje) aé?fa 5630075 Bopehar wtowghﬁn%rs matic
am g ¢ 0

(2 2% DEBARR, cSHERRAS PR Rup ety ioizaton FAEld Meongary lop B B018 e

for mat i (dnscmptidn) eicm’ﬂmguhgmtedplhmbéd rvohghzed”ﬂlbegaacmslsnef prefartried éorgrayups (sec

e.g. Herrra p anji nobenzo C nis treated with sodi um
i O ¢ e TERTIG Pk A e B B FomaaicRee o) (e fetorpligp eNon GePREGIORS such

as hi st gl &ﬂleét@é by %ah @& JSiﬁhctaﬁ%sén’i’lﬂg}1 zﬁﬁ"&ﬁérﬁﬂna@ ﬁ%ﬁrz@P@i@ﬁers&a{nQ%M&%ﬁhe
Bi onol ecul e reactive groups Bi ondl ecul e reacti vé groups that spécifically

react wwlnmllobbx'yheatoes £xiliog tm&sﬁsalgmmp%deiﬂéed@wmeﬂeﬁor he art (see,
€. J4< Hermanson, Cl u ncl ude,
but 1gr e not limte }ea(? azeglg %’aﬁ{eg “%8.8%@5’?‘ thg ?Fg%ﬁ?ld 1S %r% a3 to

car bony lcHanggratizo m&ctlsmbbaﬂlpréﬁbdmfcaana&er mﬁbrtsebmﬁdeyam typacaigxyl at e
groups for subsequent reaction wi th am ne bionpl ecul e reactive groups.

Ani ne b.%\f?dvee%w@on@ééugp%lénwn%u@@on funcaprefiset Bersantityang charapigeof a
bi onol E(bﬁp)ﬁyéjﬁ Ocﬁdu\lxﬁ tngfh%lﬁﬂgstll'a't@%ﬁg%kafgufn &nglnl e'nmotd?rqeﬁtg) tpé Hgﬁélrﬁ'trgﬁﬁﬂl

esters XYySUCCI ni'm ets fosucci ni ny
i sot hi omy’paaktmueslfﬁmw&hes a ﬁssllsﬁmpl)elandhlsecdmleampth @anlbercohipasi (ags, aryl
hal azi des am ne reactive groups include

act :zsat éféﬁuaﬂxﬁ%@awéeraﬁayaefﬁeea'e@%a‘ﬁkwo grisupae thesslative gmoupis ipnson,

supr a) . phiticafsl) b‘dn%]ecuﬂ)@sn e InYRE GRRE0MeteBSLRT theif REhRIQuELAre UGN NY |
esters (e.g., 4-sulfo-2,3,5, 6-tetrafluorophenyl ester, etc.) can react with

pri mary thosg of ekithrin éhwartameers@ sioted indbeare nedenssantls, amyeof the tompenents offa
Proteing t59 spec‘ta om%ter (e ém ldees%urp!t%nrs%ur%tel r\rllgssgangltyjlger detect, etc.) can be combined with

other suitable components described herein or those known in the art.

25 In a preferred embodiment, a laser desorption time-of-flight mass spectrometer
is used with the substrate of the present invention. In laser desorption mass spectrometry, a
substrate with a bound marker is introduced into an inlet system. The marker is desorbed and
ionized into the gas phase by laser from the ionization source. The ions generated are
collected by an ion optic assembly, and then in a time-of-flight mass analyzer, ions are

30  accelerated through a short high voltage field and let drift into a high vacuum chamber. At
the far end of the high vacuum chamber, the accelerated ions strike a sensitive detector
surface at a different time. Since the time-of-flight is a function of the mass of the ions, the
elapsed time between ion formation and ion detector impact can be used to identify the

presence or absence of molecules of specific mass to charge ratio.
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Functional groups on bionol ecul es such as vicinal diols on glycoproteins,
pol ysaccharides, RNA, N-term nal serine resides, N-term nal threonine

resi dues, wa @/s68n he 30 reacted with conpounds that w || pdpikiyabike or
convert the functional group into a different functional group that can
react wwth a particular bionplecule reactive group on an affi n| ty 38 WO
1121 (18( 1 G8 PCTingsstainsmbodimentsanassspecteormatiy is usad; teidgtert eamplex on

bi onol e Bawe Q“ﬂg si dues
(see, fdﬂn%ﬁ?-‘grn aﬁ%g{rﬁe%ﬁﬁg?%; egeé&g?ﬁﬁgge& {"%?% g‘sg(gg\)réqge ereeact ed with
af fini tyuusags ﬂhatompleka‘bmabnonmah beubemrzeelcbymmmnngme amhdunt afisigealor

hyd d b h I h i
ara ST Gk RO O st e SRl O TR bR 0 s EHPRAL br obos
Inc.9) @&Qilt’iﬁrﬁ%mgrhsgd’gé: gzehe%dédfb&u%agubsuﬁ{e%wﬁeﬁwﬁg tRe QHRiiththgged

t hi eno[ 3, 4-dJi m dazol - -1-oxopentyl -, hydrazide, [3aS(3aa;4p, baa)] -
"Cat. Noproguqtsdging amiye@bar) Iffrllolmwsesqu(the)qfﬁettxctagged proddctsumtmsampbmo sites

Chat - caftabl Pedepatingg RRKE=CyGREuRR B bie S st ka8 Bl ng%"?ﬁe
menbr ang tlﬁ@'éifﬁ?l@t 188rel oTithe/mhstlels é&fﬁﬂ&ﬁ@@é@&@@@g%ﬁ HiNmfHadedi ot i noyl)

hydr azi ne, trifluoroacetic acid salt 0; Mol ecul ar Probes).

Al so, bp@iainktendhe melaculepmass of tb%@ﬁi’tﬁdé@g @a@&ecﬂ}bgaq’s@dwfr@@ the paresd wi t h

gal geto t i.di ze
gal g(Fct o%@le?étsa?gﬁgssgogaﬁﬁ% 5?(;@& &'o e nse g:& hsdg?ém?ed 3%? ﬁo:@g\?ﬁ ﬁt)p (jfgl’ azi ne

and am iestonira) Mthgphidoame%c,lﬁretehsam be/éet@mu@sumﬂébﬁixﬁmhamué@mi@mt ive

roups that Target Bi onol ecul e cl asses Bi onol ecul e reactive groups can al so

target €88¢8¥)of bionol ecules with a particular |igand binding or

enzymatic property, 1 i cl eotide

bi nding proteins 1Is dd %(E)l\:}ﬁ%"l‘ﬁ@érﬁyp%ftlﬁb?g%zte%o dt?@lzéi%lg%ﬂéti@gnﬂ ev. Bi ochem

52: 67- %g:)wntbahwﬁhr&bxombbcutbhk:abmgrmdgntﬂeeg r]mdgqxepude geauipg BagéBpey that - (4 20

Fl upr os Ifo enzo sin rich found w d plicability in
ot £ P ¢ Prarielbrg e e Piaales roh e anee L frogges Suapn dRFPRGEL
( CAMP- d?ﬁ@d&@ﬁ&%mﬂﬁ&h@s@s &inﬂf'é%%m;ﬁ@ﬁ'?@ ARABUCNHatRbRE & ProideasiBitiopasel n
ki nase, EGF receptor kinase, etc. }@q&guat amat e dehydrogenase, 3a,
S

20a- hydp@)@@n@r atithd ohgpdr b@m@@@le clarﬁen@ﬁgyﬁs@maa@s@almtsec(lml man,
supra). qgnﬁounds structurally related to 5° FSBA (e.g., 3 -FSBA, 5 p 25
quorosuF onyl benzoyl guanosine, etc.) have al so proved useful as

bi onol ecul e reactive groups for |abeling of nucleotide binding proteins

(Col man, supra). Tandem afaks gpettyohatpel s of the present invention that
contain FSBA and ESBA-1i ke bi onol ecul e reactive gr n_be used to
cha#‘ict eri ze FSBATARYFMEERES RERECIPEEY {6 FveM§?M Mé*gM%Z@% ﬁgh’\&-{h"gﬁ &' )38
af fini tygh %Q%In'gld{séﬂ t@@bt’dﬁ%fe ge'inféﬁﬁdt%%'dﬁ%l&%le@i%é Mﬁh'a@Br&émKhﬁHﬁse

cascades such as "those aff e tunmor suppressors, growth factors,

et c. 39peptide® Tamlen Bass speﬁa)m«ttr}kefas RCT; grwuﬁpﬂmass]specu@nﬁrﬁmmade that be
connected to each other. either direct L ternati can be
connect EENTIF SRBRFTLITP HRER it SiosEqsRY (HRBGHRRL 4ot sy uRRTE et S

Li nker s nQiks aifuyed. trgglcamye%qmss Imeée&tus@@tmmchﬁdtemaoﬁmﬁﬁ a?fanﬁ:hrab' Grtad§-6B
substituents and substitution patterns (see e. 208 They can,
f or 2&xafparee psionder fyagmensation: {In CPﬁt'ttlF G@éﬁdmmysg féﬁﬂmeﬁifatls)allff @ﬂh%@m ai ni ng
gr oups r

Do e sl BebRBATEIY IO edfbod AR e if £5oliBn chiliGh: IGGRURGRERP LT
oxi de, a‘lrsmhasesﬂm,ctremteg hxyata)bccoad mﬂsyqieh&omemr p’ﬁheyaﬂhﬁon dhambemes ﬁhecblwam ne,

a pol yam d a po ioether, a silyl ether, an, al ky an, al k IenyI and an
alkyl- Py gaspt oicaly B e st ARELBY oA beroHls ol HRart ISRt o (e.g.,

O Orfraﬁm%é&%)sm SR 16%1&8 dﬁés@éﬁ?ﬁi& gﬁc%gﬁ sdc{hnfghg gr %ﬁﬁﬂ se'r Vi i on
|nclude t hose pres nt Int prty t escri hced herein
- (e. 80, [elestrtm otdunsd dissodmtion(@gi Wyﬂm&c&odbms)ct anedi am ne et c ). | n

certain enbodi ments, the |]j nkers re cq O nol ecul es

certai n enbodi rren?“émaﬁs fRef ‘é‘?‘etg Z’gfg t(fga%'éeré poséﬁﬁ"ﬁ?ﬁ %Ff‘hw ene

oxi de, pSh} andi@- sl%ﬁirc)é%bég‘ @sp )Hi\bé%lem u%d%'gen&@telﬁ&gﬁﬁhﬁﬁbn eﬁer@s (se€B.gl5

pol yet her di am ne diamne, a & _zo polyam de a C

pol yt hi déenelr (209013upye). L) invelvse i filtering™a provorser fan from ameptlﬁwom kyl enyl, or
a C ~.ZO al kyl -aryl group. Linkers can serve the purpose of facilitating

the reacti on of the bionolecule reactive group to a functional group and/or
t he 28
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bi nding of the capture reagent to the affinity label. Procurin A~ ff pity
Taas 20 Many affinity tags can be purchased through comrerci al vendors such
as Ml ecuivaro2fseloes of Eugene, OR and Pierce Chem cal Co.p@fufoekigrd, IL
(see description of some of these tags below). In addition, the affinity

tags that are useful in the present_invention can be synt hesj zed. Many
synt het FRMPesIfiQUsIRg a Himerdrign-peleetan rThei selpcted gaass ipn sRoptaneqnsty dRCays inlfys” ar e

known t Grabh@RGof thitirk sedabarldfh L FofRRHOPNBIPhscd o Uhtlitdfis A3l PsbAnghooSE

25 appropriate reaction ‘conditi ons of the formation ese
tags. Seeolvesr fast ampistabldSiardy @r thetiorasaurd@RGANI C FUNCTI ONAL GROUP

PREPARATI ONS 2" ~ de Press San Di e 1983; 01.11208. In
-addi tion, the synF’hB’s&lf eg‘f ng{ﬂ?ifrae ﬁi?'}#ﬂw%é@'c’:‘?t’fﬂrﬁ?tﬁ'e'sﬁme oYY R are
descs i bege dbsé BoRfidnitdiRA m&sgp ctrbBl‘id"f&'ﬂél@f‘thaﬂéFfﬁﬁher\é@u 61012 Sadraple U. S.

Pat ent Nos. 42,628, 5,892,057, and 5,872, 261) /1120 descrl bes the

*synt hes itlmee;ff-mehtamssmpcqtromg@ QgL QF MSJ(SQG B8y |Kmmuak3eety¢la WenA9/3B 18510

bi omor e A AER e AR RERRTORMYTtrrhRRihRY 874 WO AR SRRSO a o

No. 5, 820009 AnglecrembES 2182204E), Esr-(the)mwsqargays @tmzqfweslj R&ridComm 'ns.
hydroxysucci ni m des_that involves esterifying a sulfo-succinic acid, which

i s t henMasadpesd 1244435406 af&lzﬁlmeqplliarmlewmnhgsaﬂsz(ﬁm @E) QAROEMS (Li ef al.
hyd‘ié’xy{i’qﬁo?%napdh%%? 5941608y %J%%E%Xscgugﬂéﬂéb The aff nity tags that

are usefu resent i nvention can 6sed of combi nations of the
affinity labels, |linkers and bionol ecul e reactive groups descri bed herein.
| deal | yJVsucDAcWNALN(ﬁiS QI MASS SBEATERAN an affinity tag that can react

with a bionpolecule,to produce affinit roducts which can
specifically boung.h&?“g Shestra data b%"é%‘t E%U%é%ﬂﬁ&ﬁ’i?rwt%ﬁﬂl}@éag)ﬁ?l ng
MBSS SP@edsetiRédnYion ki B@ﬁée@'t@ obfafif ﬁfdrﬁﬁtn@r‘ﬂ’@ﬁ’ﬂlefﬁﬁeiztg atn'éleidéi-fnft)b Bf th¥ afffs

contain biotin and are conmercial ly avail bi oti n ‘containing
af fi ni t yegga¢)produetsaliatd mb@tefdrhyrdesemdgn end defection altpolypepadesean be gnalyibd

Pierce Chem cal n tard a variety of functi on

bi ohbt edtnBens Bl mPRTER" VB by Bt hlEito ML RRLERBeRRLBURE .CT' i 1
tags. 1QndH/edd \ﬂlthQiétu@b Bf #groptdrhmbbly dig@scd utMM&oE&ukdrrnyM%@nahml n
(Pierce Cheni cal .) contains pentafluorop e‘il esters that can react with

pri mar y CORfaing éé@%ﬁ’éﬁlﬁyn%dﬁlrﬁégatts@rqs(ﬁoﬁpgaf (f:*FrFﬁlltl godecnge b dsveled fomamesy that
pr ot e: n?ncl@&?&ﬁeggi?a&@t g'eaccﬂ PR &Y a LFo%trHehg;g%f 'tzlg&l & tﬂE %@so@&n{? 5&%8 Che m cal

s reac rimary Seco
t et r af | Jeararphadite edaticar cogdmm»ps uEeB tdu Swash tHeTaMlsﬁEaatBlang’uh&d mﬁarimaaolgobd
il [ [ e to the ene oxide |linker group

sol |I|t i n aqueoys sal ytion et hy
t ha comFE S C?ﬁg‘ef‘éa‘?’&‘?}’ ﬂtsrssb RYHres 08 ipe {)‘@ %‘h‘é dﬁ%‘%‘f‘g ﬁeﬁ?'Bﬁ%‘CC‘%Wecul ar

Probes, chﬁﬁctebﬁxc@@@khg?eéﬁf mOf&ﬁpéddV&ué?hﬁdeﬂ)” Pild &%ﬁ(ﬁé}%@sfo RRthiky @k des
such reagents as succinimdyl D-biotin, 2,5-Pyrrolidinedione,

1- ((5 héhatmsagives as twpot, dafatoni tb«n sitedgtivofthe migtial ad Namogsln)nolgcldarap@ascweyelmq/)

hord | S APAay R Address ol and Bn HEshRS GNs. ik DhRed Mg R RLRREF ! ©
N-( 6- ((%fﬁ_mil %gbdlpra&adtmdté&éwbbnmh&m ehe)streREt JTYIEH Signa? 6K @ peak
(3aS-(3a-a B- 6353 (bi oti noyl )am no) hexanoi ¢ aci d,

sul £8s uc/elwaand ¢ deé@'tmmcd @@J@Wﬁﬁ magstfor gghpEingygagesdmredych detegted. No. B- 6352,
6- ((6((biotinoyl) JEW %! @mg g C I
ester, sodium sal fﬁgtg%} rotin- g% eB?@@&ér&%ﬁx%%@%%PM@%H}@g‘y&gﬁ
2, 4- di nlotfpeaidsyea&d pé&klyalh;es(mge ofalpdrtiBhBr Mabs-asytiarge valudoraiahge éovdlwdshi ng
Afflnlty Ta r Sulfhydr finit Bi otin- .
(1 bi ot HisteRiEdend rermovipgnuclors i iy 1ar0g oo & B EMSE AR but ane:
Pierce QeAbiiRin).Cone oAt Pesles dahlbe normalized, a process whereby the height of each
30  peak relative to some reference is calculated. For example, a reference can be background
noise generated by instrument and chemicals (e.g., energy absorbing molecule) which is set
as zero in the scale. Then the signal strength detected for each polypeptide or other

substances can be displayed in the form of relative intensities in the scale desired (e.g., 100).
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30 will formthioether bonds with sul fhydryl groups on pol ypeptides and

ot her bi onol ecul es (see, e.g., Hermanson, supra). Another affinity tag is
Bi ot i n- HR®B oeMsd16s ( bi ot i nam do) hexyl ]-3"-(2' - pyridyl di t hi ®daroa:2anag de;
Pierce Chemical Co.) which fornms a 41 WO (12/(18f 1 (>8 PCT/US02/ 12.418

i o upt HCTRI SR HARAAE oy oo AT iegPL Sos bR BEak P the Sandard
(D thi OEQ{&ﬁﬁh)aSﬁ%fepﬁygﬁéﬁwzé létWCQHﬁBQ{i&! (gﬂhégigmg bYserAdiStol Bah can be
su ydr f y

used to react wt yI's 1 nclude those affini tags that contain an
i odoac etffinityrtaggediposthicedsteatedySofimire progsamhsud ais tlehoBioataylker [ WizbidopriogragN

gﬁgogft&ﬁkg\lﬁg% ggéyi' ol Iftgégglg)é%/ b?er%%&%?gan bFéi L%reg ?o al %n ;cugaq)lfzix%) in’assF\)s%%létfrgr d, 1L),
([ +]5biotinyl-i odpagsh@BinBydimentthe R¥ARE baidafisdToRe or Mofy Kismelniesal Co. ,

Rockford, IL, Cat. No. 21334). Ml ecular Probes also provides affinity tags
t hat copresem ibadirstior a¢dondisampledpdetermined, hn pard| bycaxeeutingzant dlgasithmovitis a t hat

t wWith | . Exanpl f t ff 1. nj t 0, el i t hout
it at Pl et oqmb RER PR Mo iR g Ablnku B8P i dRE Bl e
and Na- (is§i§eRiriindnt BiicOficony nhky spesthirh, Theklgofithm Wed 60Rparis ed sigrfapnt ai ni ng
Affinity Labels for Carboxyl rg-oups O her biotin containing affinity tags
are cons@Eensthpbikspeduyalue @é@@ iy mass spsstramde thesigral girength gf %smk yplue

car bexyl | O | eSa 5

oxothi o5 s Einyt fA Bodtnul 6F P N LREIGR, YSsehald SRMibomiur e ol co.,

Eoc kf or dt;dri]d:dél))n off teet anmounCe hithe haamalecu @that seprédepnindhd fiSb and $kwokd samaipled. LA, and
iocytin razi de.(Pierce Chem cal Co., Rqekford, [L). Biotin nt ai ni n

Phot or e AEPRYE AR A PG PRDP B GA e TROF g Errens dnalkd ot oot pinle o °

present .l 1Al ' ] | [ t s eactive

D1 ot - CoPRic e FRRGE) MERlpuR brihe bRMORCARPILTINAGL st sarfipe! af cact 1 ¥

ni t r opheengih eanbodiopnisy fHe-itknt{tiNofitheibasrelgtules inrthe brst apd/second sameplpgin als@- prop

anedj am n hot gobi oti n; \Pierce Chemi cal Co., Rockford, IL) can be

act ?#/at Haﬁggﬂlqeggﬁf%ﬁw‘%o nm VII. CAPTURE REAGENTS Many substances that
are useful as captihepréseAdanéntionakd fasdBesasttbddetetrmadingy the(igefit? ofa ,
Table 1 ). In certain preferred enbodi nents, biotin and biotin anal og

(e.g., bimesswe (og. proteimndn seftaie ambedimeats, 3 prpgaamaable digital 6PBWHELIS These

bioth ho bi ndi Ldin,
ot rept a0l 5 e e B A Eate ARl R b btHGhe s ot Oy ki ts M 2 €1 7
St r ept aekéedutedxgil @ pfogrithinablel digitaPeorapeter toepdrimedit deaaya firss encadvre dartdack

Probes), CaptAvidin biotin binding protein (M) ecular, Probes}, reptavidin
30 8Bryohthequediptsd aags a?ecrma-o%%ﬁ,rs?meaaﬁem ggﬁ%‘t‘?%oéh? Plﬁéwsref?é?, mouse

monocl opalweehid ik sPQRIn MhE BitnledRi@ffiSdach BEthe plurality of predicted mass

spectra.
The data of a mass spectrum can be used to identify the proteins and
biomolecules present in a sample by executing an algorithm with a programmable digital
25  computer that compares the MS data to records in a database. Each molecule provides
characteristic mass-spectrometric (MS) data (also referred to as a mass spectral “signature” or
“fingerprint’’) when analyzed by MS methods. This data can be analyzed by comparing it to
databases containing, inter alia, actual or theoretical MS data or biomolecule sequence
information. Additionally, a biomolecule may be cleaved into fragments for MS analysis.
30 Information obtained from the MS analysis of fragments is also compared to a database to
identify biomolecules (e.g., proteins) in the sample (see e.g., Yates (1998) J. Mass Spec. 33:
1-19; Yates et al., U.S. Patent No. 5,538,897; Yates et al., U.S. Patent No. 6,017,693; WO
00/11208 and Gygi et al. (1999) Nat. Biotechnol. 10:994-999). Software resources that

facilitate interpretation of mass spectra, especially protein mass spectra, and mining of public

30



wo n2/usr ~ cs VIII. SUBSTRATES PCT/ US(12/12~ 18 A substrate used in the
present invention can be nade of any suitable nmaterial. For exanple, the
subst r at ewgat2@sé@k can i nclude, but is not limted to, inspdpisngmmterials
(e.g., glass such as silicon oxide, ceranic), sem-conducting materials

(e.0., 5| i con wafers 5 or electrical I%; conducting materials (e.g
met al s, demam ssqusice databasss agdionsteaditly acspifhlnanthedatemet & qurléetfpr%s}m y

conduct ?&éﬂtlﬂ@iﬁﬂ?{erﬂo f)(hg epm&wﬁe@gat@f @Rﬁéﬁﬁ@{p@ctc?ﬁééﬂeﬁm gpg\?f«:r yl am de

gel s, plastics, or an nat1ons t hereo ates sulta or use in
enbodi nﬂmm//prbwﬂ rm:kefcuemdumrandrtbe Mesat iSkardh Engine (Mafrix BGendeditd niohibon,
5617,0 t chens and Vi é and WD 981 59360. 10 The substrate can have
vari ous ppEXs °1"H§§8‘§ trates generally are non porous, e.g., solid,

and 5ubst ant i al |y 1 bartain EMbOARIEAEME ddés Sl MForflafibh bblathed Firk L 4RE @re t he
substrate can be electrically i nsul at i ng or conducting. In a preferred

embodi meempanei do & dafebasarcensigting of dataiand infproatinnretating to biomadesutess Fof ace

h d
achi ove iRl B RRLRkEe TS oo R hntey Mher a GikIeafs SORIHERAL T Blhoile, o
(e.g., @xaaryb@nslzte@fdueleueamr@mhsra&etseq&ncafﬂﬂéaﬁﬁbséd@e@&ncwgypmnw enes,

polypyrroles, polyanilines, polythiophenes, etc.), or conductive
parti cutAdtemativeiyethe databgse mayseansist of segrencreebganct atdheausleotide s auing geud

po' Yge L\eRf%[ U Ritase o rib%ﬁlﬁé Giftiout Mn?tg il %%Bllgéfoﬂﬂf ﬂ?feﬁndeeéeaﬁéxf&@?r S

substrate can be i n any sult e ’shapé” as as It s adapted
f or us e aminidacad Mugms,pdramsiat)msqﬁmcleomﬁ unéxmcg 1ncludedmvﬁtalg¢noms ef ambl e
into a gas ,é)hase i on spectroneter). For exanple, the substrate can be in
the fornP®¥ta strip, a plate, or a dish with a series of wells at

predet ermi ned addregaaiise of REaaRBS reldiimy t@%émoleausyb%t rs@&@en@@@of‘ ake the
shape of a rod, wherein a surface at one end of the'réd is the

sanpl e- pnelsetrrdqsmg amind acids, 1setysmll)parmlyzad Viaict comepiterrprogran grgusearchpl at e.

B AL AR R 5 L

mor e, mMaaiabiNesisyearthid hﬁlbweﬂatam witHOd%a 2A8 iaRsmAReN bbidined TP the RétRods
Preferably, the substrate itself is Iarge enough so that it is capable

bei ng h&htherupsent myention{sesa @8-, YaEs (9§ tMe:rsG%ch A3mbridh gratester ehd) §ubst rate
can be %teln?ﬁ% g?@gé-b al”BrSePaEB?ltlﬁ_r@@ %g'gsput 2 cmor nore, nost
east’ a ou he " su

pr ef er abl crﬁ or ‘nore strate can al so be shaped

for use 30 WI t h i At appycyiransal garithohedreomputer pfograrg asefphfos gedrching a
spe&ér orret For exappl e, .the substrate can be adagt ed for nmounting in a

hor omdar eaﬁ%/osws%rsqaacéqalgortthlaﬁgv fatpbasecare cpaxrntyHRdalsd, a8swen | v

and/ or @aikd desdnT WG Be LR if UBSHr BB Wifh the ﬁ%&ﬁ%@deﬁﬁoﬁoﬁk%ggs ¥f t hout
requiring repositioning of the substrate by hand WO 112/118G1(8

PCT| US1 p2égram4 v8d4tabaseqcanfberfoent @nth@dVMWIde Neéebs(YWWIW hatdutpofbaséri s

i nventiqn ar e r SELDI rfa

Desozpt i PSR- ﬁ?’ E%fg’;’g‘ﬁf/ mRCIB PRI S‘PSRj'he{ gggf%ﬁ%ﬂeﬁ@‘)é S that will
formt h%ttbeﬁi'w{vﬁﬁarﬁﬁd?nﬁlﬂiéﬁiemg)ﬂéls%&c%&ﬁ%éarbméptmdsbaﬁﬁln%tmme| y bind
anal ytes. The adsorbents can he hig 5 specific for _an anaﬁ%ﬂﬁ such as

ant 2Bodifiey/ftpebitapal/pubidagbpsest; émhhtitnfél gnatgllogisst.edue U.SyRatent &328f1cati on
exchange gGsdds s 7645 %gé %‘d's"vﬁi aI%%SGt hst% RUEARS q%éi’?fﬁng Y ﬁxeﬁmE % sBRSRED! N9

nol ecul €% or phdtol’abrl e at groups
comparison.

In one embodiment, the database of protein, peptide, or nucleotide sequences
is a combination of databases. Examples of databases include, but are not limited to,

30  ProteinProspector at the UCSF web site (prospector.ucsf.edu), the Genpept database, the
GenBank database (described in Burks et al. (1990) Methods in Enzymology 183: 3-22,
EMBL data library (described in Kahn et al. (1990) Methods in Enzymology 183:23-31, the
Protein Sequence Database (described in Barker et al. (1990) Methods in Enzymology 183:
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exanpl es of each see U S. Patent S, 719,060 (Hutchens & Yip) and WO 98/ 593G
1 (Hutchens & Yip). The capture reagents of the present invention can be
adsor bed wdioragéigsor 10 indirectly to a substrate to aid ipc¥sRAkliszi N
the affini ty tagged products. The substrates can be coated wi th any nunber

cui abl 91ris SHIRSTERDE ‘Eﬁ%gfﬂ%%rllé%@%ﬁgi ! A Al leil oo BB 0R6.

hydroph%ﬂaﬁx&w&m@nd}é@&eﬂm lhlewnzgsbg otefh §%tb9m,@n£rgam9§ﬁ ani oni ¢ group,

a netal 1on chelating roup, ectl epari or anti bodi es’” which
speci fically bindIn e furthdr embodimens, nbyelotatdbasestaregertermedfol compandonrte s

referred to as " rbent). Exenpl adsor.bent s cont aining a
ydr ophdHS SRR irA G AHeRneS VBSOS BT PITA b E Lotk g
C-Gg e ?M@ﬁdg@néﬂﬂ F@F@ia%ﬂé aalﬂgorg@éa'l uaeSasbay | hl'i‘ %ea}JoQHBIe' dmihy dei@car bO“
functional group such as phenyl groups. Exenplary adsorbents containing a

hydr ophiskqueneg mpbmmqna@é tlgl repde masges being pbarnctgmede; germratm}' tRaogkhi at iaé,

T I

secondarmyass kgdctromeity 0 déleiadife Bl amifadasid Sequelieadf the pe;ﬁd&@ ibéeisamprRNt ai ni ng
an anioni c group include matrices of sulfate anions (S03-) and matrices of

carboxyl ate ani oné“é@@i)ﬁm odimsntss hiednass 8hp epkyPerdtgIlesivedTamA MasF adsor bent s

t I
or" 18 o B Byt S SR o BEL e SOV AR AN T,
met al i ansleicsacidhsegaermepfiat pronidekthe closabfil. tIn this meanner, am pniaoviopriotin ot b

o o RN Fe eSOl el S B S, 00
44 VO2fddR &%nd%Wn#F&y@éﬁE{dQ%kﬁleﬁ%TﬁéeJmnfb‘a lcb@phiRg t@&@'ﬁ?&&&e&f e

offered to illustrate t tolimt the clained i nvention. EXAMPLE 1-
Anal ysi gnash sprctneif a d@ahassiofiprgeiBanppredictddipreterns Biom & nu@emtaaldmquemt-sr inity

Lab P 1: .Denat ati n,an uction of Sanple. Du o.the specificity
O TS godnisomimids RSty AR Heqieh B s Mp Mo BaRE gerbifiet s eriEl ot oo

sul f hy dreYdavagedReduenddslin@l datbhsORith it CWaadddg@heised t&Eleave theeci es

within a 10 corrpl ex sanple can first be denatured (to expose all potenti al

cyst i ne hieyuplesulgaralyzed by MBimethodsr dn additionthe natuieed theshiemolssylegpartiveduced

b
g i e RO B Bk iochyic/ e R gl BUP i RSB ead e SRR For 2 5y
as an armampledﬁ“mﬁe lémhioﬁscﬁbe reddtive groigds smdifiv foga pediget filnetidfd) grdupaherpr ot ei n

m xture as follows %&2 rrercaptoethylamne HCl (IVEA; Pjerce
crqer%Pcaml%olwﬁ%@abl@cmat oy fupstippal meefha@ﬁﬁblmbpahwat@dﬁw B)

Di t hi ot 'Ho%éxbﬁ’i'ne§ Bﬁ“e nﬁﬁﬁ%fafg@@(:?? %J I‘ﬁgr exd?ﬁ ?%10%1@0%&21%9&“%%5(?1;; i nal

concentration o I ne Signa, G/1 and
t ri but ylregdtios phthrsalfhgdnylst is Bbadk then pOSRINy thanlafk lcssttmé tar probablye ehiigites) |

as candidates for the affinity tagged product.
Sequences or simulated cleavage fragments from the sequence database that
25  fall within a desired range of similar sequence homologies to sequences generated from the
MS data of parent or fragment molecules are designated “matches” or “hits.” In this manner,
the identity of the biomolecules or fragments thereof can be rapidly determined. The
investigator can customize or vary the range of acceptable sequence homology comparison

values according to each particular analysis.

30 V. SYSTEMS
The present invention also encompasses systems for characterizing a
biomolecules. In certain embodiments, the system contains a gas phase ion

spectrophotometer, a substrate (e.g., a chip containing an adsorbent), a capture reagent, an
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3. Incubate for 90 mn at 37C. 4. Allow cooling to roomtenperature, then
renove excessive reducing agent by desalting on a desalting colum (Pierce
Chem cal wo02/0Rsw@euct no. 43230 or 43231 ), 25 into Tris bpdfeserdis™ pH
8.3) containing SMM EDTA. Once the reduction of the protein mxture is
complete, it is necessary to renove the redyci agent (e.g., through

di al ysi S$EmiHE AP B TP WP HINR 262 fﬁtméf@ﬁqﬂ%%%g@aeﬁéﬁ&%%é in the

pr ot oco t i i i nti oned
bove, _r-fRuAtedi THRSiRs L APl Wi, B R Sl B hERn®

PCT/ USO2¢mhputing devide cectiialipiconpjedfo tBe inputdévice dTheaptput devive and tiferpchly |
groups. ., The | abeli of, free. sul fhydryl .or s.is conpl eted accordi to
Lhe. St aitidPaFe Aresonlahied ipBICFiva T3St FPeciTa BledTomR Preimesripr diapanmeles. [k 1 -
PEO- § odgaaphtitg Rivitel i§ uddtd eRécaid Wél%%rﬁﬁﬁn&@lﬁbﬁ%ﬂghre@ﬂﬁ's@i@f@@Féc@ﬂi%dh am ne;
Pi erce Chem cal Co., Rockford, IL, t. 5 No.21334). 1. Add 15 ul of

' PEO- | od #ecdatablaseproomparesiafirsionassspactim of a firse sanepla éed sgnood anass spectraoéaf r om
Part 1. 2. d.in ate i-n_the da r . M. DUt at r t enper at ure.
To 5. et sl 1 DU AbFrdiehra yRlel st b B eBrpb OB AR ol e
pr ot ei ne@EffurélbtoTeddive Maddyspeaforddid fimAhe MmaskespatiropiDtaindtervia @Romparr Chem cal
Co., Cat. No. 43230 or 43231), into ammpni um carbonate buffer (50 MM pH
8.3) coReEask-nghoremate sAmpHHIEsieaicsis caupiedita argpate database canigininggnass 5026) .
15 ce I.Qf ] ' ' ' bite renove
any oy CFad ol SBOREELAPR, b peRBRBLEP e 4R PRERIS AR SR L &
ot her wi Sheirerhetefcomputing devicehmataistods fapExecutingtaa atgaritirmobhiclAsompares mass

alternative to th esaltin tep nmentioned aboye, see anple 3, a

" cat SEBIUIREOIE) B promslehe EOu A P B R SR G FEeR st PR 1
To the Ripbjeny! ated protein/peptides, add sequencing grade nodified trypsin
(Pronega rporation, Madison, W, Cat No. V5111). Trypsin should be
resuspended in SOYM acetic acid. For incubation of trypsin with the

bi ot i nyVdt ed AFEINIIY PAGIS des) 5 ~g of trypsin should be incubated with 100

~ bi otinyl ate 5 protein/ pepti.d or. 18 hrs..at 3ZC. Part 4...Capture of
bigo ?nyl at edypept ?'&&ef&gsﬁﬁgwtvgﬂlocﬁ[ g‘éﬂiﬂye%g%?ﬁngaﬂ?\ an azt%nty l%bcl( A7) P

attached to a biomolecule reactive group (“R”) to form compounds with the structure of A-R.

In some embodiments, the affinity tags also contain a linker (L) to form compounds having
the formula A-L-R. The affinity tags need not be labeled with isotopes (e.g., °C, *H, **S,
%0, 170, N, etc.).

20 Affinity labels

The affinity labels are able to specifically bind to a capture reagent. Thus,
affinity tagged products by virtue of the affinity label portion of the affinity tag can be bound
to a capture reagent. Essentially any molecule that can be attached to a biomolecule reactive
group and can selectively bind to a capture reagent can be employed as an affinity label.

25  Examples of affinity labels include, but are not limited to, biotin, iminobiotin, glutathione,
maltose, a nitrilotriacetic acid group, a polyhistidine group, an oligonucleotide, and a hapten
(see also, WO 00/11208 for descriptions of affinity labels). A list of examples of capture

reagent-affinity label pairs are set out in the Table 1:
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Protei nChi pO Array. 1. Preparation of ProteinChip~ Array with streptavidin
as the capture reagent 30 (Sigma; S4762) A. Place an 8 spot PS2 ProteinChip
Array (C ploangsameBi osystens, Inc., Frenont, CA) on a flat,p@hgg@/ﬁwsf ace.
46 WD (12/(18(r1(8 PCT/US(12/12-t18 B. Apply 1 tcl PBS (50 mM pH 7.2
followed by 1 ~I streptavidin (O | /m protein concentration di ssol ved
in 50 rrMPBS pH 7. 2) to one or m)reT éds on the 8 spot array. C.

| nedi sfer—tie— o chamber—tat—=95%tTetratTve—)
huni di ??ﬁ'ﬁﬁ'c} abelcubat e fo 55“?18\5?85 rt)ém t enper ak ure or at 4C
over ni Bibtin - Bl 0CK resi duq},ld?rptsit ﬁ;ﬁaﬁhﬁeﬁle Li’ﬁ‘?h Ella ? @@ﬁ,ﬂg&g t he ol e

array {n a 15 m conical fube w m bl oc I ng Et hanol arfi ne
-(Sigmal E9508); in 50 mM PIBSJ,olthﬂaSPfh)bes)l;/ss(elgewﬁimgamsa (Modﬂcu}agdebas)t orm for

15 mi nltes at roomtenper{ Note: Th er.for i.n bul K
here fpr 10 conveni en(r:rg b %Bg%‘”g'lnsagaﬁé g\é(g%ﬁ@ﬁgﬁgﬁgbga‘gﬁﬁf‘{}mﬂﬁmg ~I 4.5 M
'Et hanof ani ne per spot. E. Bmm%ﬁgﬁnammmeemm@b@gprtmaﬁn&eﬁynﬁnm PB$

D
0.5% Tfiton X-100 (Signms; T9284), then agitate vigorously on g4
shaker|for 15 mi nutes. Podn(l\@ﬂqculahBrQb&s)h%marélrblahaan@m@t 15 2. Captyre

and Pu of™ n

pepti dp lnblpéﬁgwﬁj'ltll on |U|nftJ:)I a %g{ﬁbrbﬁtr%’géwgg\l, E’te}l%ﬁv'gghﬁlg lﬂigﬁg‘%/gr?ﬁi?on X-1Q0 to
a final Triton X-100 concéqioddcuRi PRibeS), Stleptavidiaigardat (Moheulp Probes) f ef
fromSjep E and add 5 ~I of the digested, biotinylated peptide m xture

each of the ProteinChip Ar ﬁ@yt&\pémsagpﬁoév(mbwat PRdCamAxidimbiotin

streptpvidin. Incubate at e and
di scarfl the excess bioti n; rﬁf‘nﬂé’%me% Q\){o{e%l ﬁlﬁgeagw&dsﬁéég?mgfw
contai ping 0.5% Triton X-1@WloldeelmPeobiek), or mpahi-bigtibuhfibsdyand repeat 3 ffi mes

1 n:xl | \1 \Anch 1 Wo +|’-rme \u fh 1n ||| DDQ nnl \l 'Fal | n\nnrl h\l WO \Ar:u:l*
nor e. ; by es

with HDE‘G“’&F‘Q’&% vater. 25 |Butabiongs- ‘f%fqﬁ?sét ei nchi p array fromthe tubg,
flick water amnmd—aft L,aFETUHy outtime The spots
wth a k)laltgg%AP pen (Zyned ﬂ%%ér)gi?h{n &31 San Franci sco, CA, Cat. |No.
00- 887} hiuglothiarbtioaeid groupl | @olyhistidteM ni PAP pen provi des a water repelllent
hydroppohic barrier around the spot. 30 47 WD 112/QSGLGS 3 Addition]of
CHCA PLFpushistidme groupR A, | Ditsidasrigestiopeidtgu®ip 5 ng of al pha- cyano- 7- hydr gxy

cl nnhamg, gﬁéo%uggoi%é the complementary oligonucleotide
hapten an anti-hapten antibody
digoxigenin an anti-digoxigenin antibody
dinitrophenyl group an anti-dinitropheny] antibody
fluorescein an anti-fluorescein antibody

In certain embodiments, biotin and iminobiotin are preferred due to the

availability large number of capture reagents that are known to bind biotin and are
5 commercially available (see, e.g., Table 1). In addition, affinity tags that contain biotin or

iminobiotin as affinity labels are commercially available from vendors (e.g., Pierce Chemical
Co., Molecular Probes, etc.)

Oligonucleotides can be used as affinity label and capture reagent pairs.
Oligonucleotides include nucleic acids such as DNA, RNA, and mixed RNA/DNA

10 molecules. The oligonucleotide that is used as the affinity label should be able to hybridize to

the sequence of the oligonucleotide present on the capture reagent. Those of skill in the art
will recognize that many different oligonucleotide sequences can be designed that will

hybridize to each other and can serve as capture reagent/affinity label pairs. Important
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C phergen Bi osystens, Inc.) powder by adding 250 ~1 of 50% acetonitrile
(Aldrich) containing 0.5%trifluoroacetic acid (Sigm, Cat. No. T0274). 5
B. Add 0. wo/&eé to each spot, taking care to nake sure phgisiigsgol ution
does not flow outside the spot area. C. Dry the chip and insert it into the
Prot ei nChi p, Reader. (G phergen B| osystems I nc.). C%I |l ect 50-10Q averaged

| aser sHSiemtions fﬂitdeﬂg}“ﬁ‘é SPQ;\/\P 18058 e‘i’tl*ﬂed??érlst‘%‘:l“% gretypl rckeotidgn i f i cat i on

1 of EXx X656 ration
can res lﬂ?ce h-ghﬁlﬁ yi e %#hdrggd? |’g§ Hajeg}élt8 %Zéiel&%r ot eclﬁﬁéé'gbr su e@é@%ﬁent

st eps. Eajtrccmmtmneh prb@na@ldf dr’gamc ohemiomlnpetc ) extlithie maelBue tehripesatnrie oaﬁshe

mer capt oet can

i nt erf ePIégQK%‘FﬁmEEF&‘qu g PF?é%fE?q g‘ﬁ'st?‘F Sﬁf'tgr v flﬁge P\(‘%D‘P&-I‘-‘ﬁfogg‘?slftp?y*’dlzﬁ(a [; B%f’@t ive
15 pyot Eéxfk a{o%lal%fé?&bly lee]ggtflbrvag %mgsmr ﬂofer,ﬂgfeﬁwl QM%( h§ vaQdhaidSThbe

renoved dialysis or fer exchange col unns. an alternative to the
‘use of NEgbrmpleDITdé pairstsheuld pdssets asreast 5090 1¢ldmt)f, mhdrowafgabbd U%iidenty,@pd based

on soli hase red rri ed“ ter| al s... .\R mnTM
Reduol niRPDTS Risfatly 166k SB0RE, R G ihical & Perepliin BN fi 14530 61105,)
Equi | i beadteanf Bub bEmots mitieldvhé Odiddienves sofeatoctwosih&re boquenttstorO

Equi libration Buffer 2: O i M sodi um phosphate, 6M guani di ne, SnmM EDTA, pH

8.0 Red &&Sﬁ@;eﬂe@séh%traaq ihgsamapF Bive epecified pacaneEmaSisioldes 6.eni%
di t {y? hat REYhERHY wWith %O%P%r%fl Bhe Egé\%g ef?fbilrn%)t(Munrl I_E'S’rré hpllﬁ)fengé ?}g'er a

per orrre room tenperature

sol ut i ogorhparisea windw, d hecasired usitg oa¢ ufﬂherﬁolmnhgsmeﬁcehdbhmﬂbmm phosphat e,
6M guani di ne, Smv EDTA, pH 8.0. 30 48 WO (12/118(1& Sol i d- phase

substr a@lgoa@mwthydﬂanuptﬂ*}mwmz\awl inspciien. sk ﬁe@ﬁ@ceé@rmthﬁn sgiflitehe

cont ai ngg l{?%nﬁﬂl lq Rhape reduction substrate, supplied in the Reduce-|nmiM
Reducing kit to-li erate the solid-phase gel substrate (beads) and transfer
this substrate i nimotherlerBbadimeitp efithepresentaayention, affinity labels that contain a

15  nitrilotriacetic acid (NTA) group are used. Typically, capture reagents that contain a
polyhistidine (e.g., 6 or more histidines, preferably 10 histidines, more preferably 12
histidines) molecule are used to bind affinity labels containing a nitriloacetic acid group. The
presence of a metal (e.g., Nickel, etc.) is necessary for the binding of a NTA group to
polyhistidine. (see Current Protocols in Molecular Biology (Ausubel et al., eds., (1994)) for

20 areview of immobilized metal affinity technology). Capture reagents containing Ni-NTA
groups (nickel-nitrilotriacetic acid) such as Ni-NTA Agarose (Qiagen) or Ni-NTA Magnetic
Agarose Beads (Qiagen) can be used to bind affinity tags and affinity tagged products that
have a polyhistidine molecule. Those of skill in the art will recognize that polyhistidine can
be used as an affinity label and NTA and Ni-NTA containing molecules can be used as

25  capture reagents.

In other embodiments of the present invention, antigens are used as affinity
labels and antibodies are used as a capture reagent that will specifically bind to the antigen.
An “antigen” is a molecule that is recognized and bound by an antibody, e.g., peptides,
carbohydrates, organic molecules, or more complex molecules such as glycolipids and

30 glycoproteins. The part of the antigen that is the target of antibody binding is an antigenic
determinant and a small functional group that corresponds to a single antigenic determinant is
called a hapten. A hapten is a compound, typically of low molecular weight (e.g., less than
10,000 kDa) that is not immunogenic when injected into an animal, but can induce an

immunogenic response and anti-hapten antibody formation when bound to a carrier protein
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5 2. Equilibrate the beads by washing with 5 ml of Equilibration buffer 1.
3. Reduce and activate the beads by applying 10 m of DIT solution. 4. Wash
t he beadswwi2vs&gsi | i bration Buffer 1 to renove free DIT wdhuseuei!
washes (20 m) of Equilibration buffer 2. 5. Apply peptide/protein m xture

to be r ducgﬁ 0 bate at tfg‘gerature f or es with
const an VS Lonpes iAoy EiD. §1ha OnEolE BPe eI oERRIc S0 Bihaant
(reduc e%ﬂﬂ%ﬁ‘iésd%)wh%ﬁ 's?gcrﬁ&'lll%mﬁg lﬂﬁ?&n bf Qﬁﬁﬁt&ﬂéam%K@Mj t& There are

Mbdi fi cation 2 of 5 After the biotinylated protein/peptide is

pr epar ethahlygxaraples pﬁgarttf:re thaidmle@vm mtthe ant fopt 2 dmlmmhtnyhgow,ahgmgmred

Substr atuoteRofitGregBh PredihisS, Rexd ERbr 4 CHREIRDETR0 LRl S B

bi ot § ny lpdupdMakiah Bl QEsletl RSProbes) eiratethyibbddantite, TEha§Rwe\4@rebmuﬂal |y done
throughadesaltrﬁg&cou . As an alterpative, the follow ng nethod i
S

‘suggest Epber), BOD (4thdifhereé-bora: 3bda-figra-sAndasend; Uss FpeiiNo 77&&”@9,\; on
m xturegy %st thgﬁra%aﬁfr’ie:us% a?gﬁfnﬂgq?tf%‘fsaﬂ%h ?‘ﬁ%‘?&‘kﬁu&y Shit 16'&185&51%?&89 'b@g free

sul f hydr excessl| Vv rou rovi
cysti neumiml ceﬂtu&gmagaﬁs Gemaspscificallyt mindophaptersaye cmmaaﬁmf’gchvfallmﬁle lfqnhat ed

contr 1 NGHFoeh 28 MR EEropss, ErsRoengRy (Rsse RBgRicE Srelidn B pAiFsthat can
Epo’fé] AE]E& JYdaflY Uﬁgft%%stﬁni@x@%cd}‘@ éro%gzéégoﬂ hihSa ancrg‘}?rpan’ ) n@r@gx{ &Laf o

Cystine (Cat em ca : Phos
buf f er ed&ls!a:l Flner {&8 (Molecpmarwrabes) Eiumsoeram dansylgvbum BV 8rir) Bh@ (qu:ubﬁnl sc~Cs

Prot oco 1 2.118 Ad X ctiva ose to a 10
n  sol ub’f%‘f?c‘gfejf@gﬂ i}rhf’dTan ng 1%(9% &éPgFg‘é@F“X%b%ﬁ%&el to react
for 12- Z0iodcalad Probés). ihisBm@lexibd@imehts, Wé?}eéeh@e &ed clﬁoﬁoﬁihmmﬂtéx{bfﬁs 4.
Change buffer to 1M Et hanol am ne and i ncubate 10-20 hrs at 37C. 5.

Wash t heffipty tag sr en mgfﬁmtvrfaggeépr cmmeieteswdgwme@mmmmtmmbef ore
use # ?@890%% Rl%gmsl‘n Exanmpl e 1, Part 1: Denaturation and Reduction of

Biomolecule reactive groups

The contacting of biomolecules with molecules containing biomolecule
reactive groups in an aqueous or mixed aqueous/organic solvent milieu is a technique known
in the art. See, for example, Means et al., CHEMICAL MODIFICATION OF PROTEINS, Holden-

20  Day, San Francisco, 1971; Feeney ef al., MODIFICATION OF PROTEINS: FOOD, NUTRITIONAL
AND PHARMACOLOGICAL ASPECTS, Advances in Chemistry Series, Vol. 198, American
Chemical Society, Washington, D.C., 1982; Feeney et al., FOOD PROTEINS: IMPROVEMENT
THROUGH CHEMICAL AND ENZYMATIC MODIFICATION, Advances in Chemistry Series, Vol.
160, American Chemical Society, Washington, D.C., 1977; Hermanson, BIOCONJUGATE

25  TECHNIQUES, Academic Press, San Diego, 1996 and WO 00/11208,

The biomolecule reactive groups on the affinity tags typically are selected
from the variety of well-known moieties, groups and reagents that have the ability to form
bonds (e.g., covalent bonds, etc.) by reacting with functional groups on proteins, derivatized
proteins and biomolecules (e.g., periodate treated proteins, etc.), and other biomolecules.

30 Examples of functional groups, include without limitation, primary amines, secondary
amines, hydroxyls, amines, imidazole rings, carboxylates, sulfhydryls, disulfides, thioethers,

imidazolyls, phenol rings, indolyl rings, guanidiny! groups, vicinal diols, aldehydes, etc.
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It is understood that the exanples and enbodi nents descri bed herein are for
Illustrative purposes only and that various nodifications or changes in

| i ght theweaR/8éiled be suggested to persons skilled in the gFfjyanagge to be
included within the spirit and purview of this application and scope of the
appended clainms. A publ i.catjons, patents, and patent 15 applications
cited herein are Beihydryiblomplegulgreadtive groubsr ence in their enti rety for all
purposes. The pre§gmtyd-AViEHidsqR. oP oA \dyee e RECha TR} &t s QwiTRt hods for
anal yzi ng bi onol ecul ayr rgrﬁgﬁﬁﬁsgg gl’o’r? ayglgrrﬁl e. V\ﬁll Tgt)te specrlé?l c exanpl es have
been pr bonudetule ragctivh @raupd esclr asuctivated acyllgraupsy ativated atkyl prups, eotidiket i ve.
Any one, or re of the features of the 2 reviously described enbodi nents
can be GSHEREPUPE TEISMIE HTFPY N SBAE EoFleRBRRE PSPl e EXMPIR ot hor

enbogli RNy diyl bidieolBES RAEL VBB iAPudE b RREARIAE grdEYmYiRmiak pfitps Of the
invention W l'l beconme apparent to those skilled in the art upon review of
t he spealkyl hadidesaryl iabdescoponyf halides,inityidest «-balogtydigroupst ¢poxedess as. (kas

be. det ef by AR Werb Hesis s h, MUDBERHENEF R raas St
full scope RfArReMCOLObRALASPEETS, pupk).cat i ons and patent documents cited in

this application are incorpaorated by reference in their entirety for all
purposes to the sSyeinednelasulescanbeagduced fifarmauthydrybeendainingeysieingat ent

doc Nt . T IRYE . L I O] | /ari ous
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using immobilized disulfide reactants (Hermanson, supra). These reactants can contain a
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solid support modified with compounds that contain sulfhydryl groups such as N-acetyl-
homocysteine, cysteine, or dihydrolipolipoamide, attached to a spacer molecule such as a

diaminopropylamine spacer.

25 Hydroxyl biomolecule reactive groups
Hydroxyl biomolecule reactive groups can be used to react with hydroxyls that

occur on biomolecules, such as the hydroxyl on a tyrosyl side chain. Hydroxyls on tyrosyl
side chains can be reacted biomolecule reactive groups such as active alkylating reagents, and
active acylating agents (see e.g., Hermanson, supra). In addition, epoxides and oxiranes can
30  be used as hydroxyl biomolecule reactive groups to couple affinity labels to with hydroxyls to
create ether bonds. Alternatively, hydroxyl groups can be converted into functional groups
that can react with other biomolecule reactive groups. For example, carbonyldiimidazoles

can be reacted with hydroxyls to create imidazole carbamates that will react with an amine
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Biomolecule reactive groups that specifically react with carboxylate functional

15  groups are known in the art (see, e.g., Hermanson, supra). Carboxylate biomolecule reactive
groups include, but are not limited to, diazoalkanes, diacetyl compounds, and
carbonyldiimidazoles. Carbodiimides can be used to activate carboxylate groups for

subsequent reaction with amine biomolecule reactive groups.

Amine biomolecule reactive groups
20 In certain embodiments, amine biomolecule reactive groups, including but not

limited to, succinimidyl esters, N-hydroxysuccinimidyl (NHS) esters, sulfosuccinimy! esters,
isothiocyanates, isocyanates, sulfonyl chlorides, dichlorotriazines, aryl halides, and acyl
azides, etc. Primary . amine reactive groups include activated acyl groups and activated alkyl
groups (see, e.g., Hermanson, supra). In addition, pentafluorophenyl esters and

25  tetrafluorophenyl esters (e.g., 4-sulfo-2,3,5,6-tetrafluorophenyl ester, etc.) can react with

primary and secondary amines to form covalent bonds.

Derivatization of Proteins to Create Biomolecule reactive groups
Functional groups on biomolecules such as vicinal diols on glycoproteins,

polysaccharides, RNA, N-terminal serine resides, N-terminal threonine residues, etc., can be
30 reacted with compounds that will derivatize or convert the functional group into a different

functional group that can react with a particular biomolecule reactive group on an affinity
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dependent protein kinase, casein kinase, EGF receptor kinase, etc.), gluatamate

dehydrogenase, 3a, 20B-hydroxysteroid dehydrogenase, gluatamine synthetase, etc. (Colman,
supra). Compounds structurally related to 5° FSBA (e.g., 3’-FSBA, 5-p-

25  fluorosulfonylbenzoy! guanosine, etc.) have also proved useful as biomolecule reactive
groups for labeling of nucleotide binding proteins (Colman, supra). Thus, affinity labels of
the present invention that contain FSBA and FSBA-like biomolecule reactive groups can be
used to characterize FSBA and FSBA-like reactive biomolecules in a sample. Such affinity
labels can be useful for analyzing the activation of kinase cascades such as those affected by

30  tumor suppressors, growth factors, etc.
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amide, a Cy.20 polyethylene ox1de aCiao polyethylene glycol, a Cy.3 polyether, a C.3

15  polyether diamine, a C,.5 diamine, a C,.5o polyamide, a C;.5¢ polythioether, a C;.y¢ silyl ether,

a Cy0 alkyl, a C.3 alkylenyl, or a C.50 alkyl-aryl group. Linkers can serve the purpose of
facilitating the reaction of the biomolecule reactive group to a functional group and/or the

binding of the capture reagent to the affinity label.

Procuring Affinity Tags

20 Many affinity tags can be purchased through commercial vendors such as
Molecular Probes of Eugene, OR, and Pierce Chemical Co. of Rockford, IL (see description
of some of these tags below). In addition, the affinity tags that are useful in the present
invention can be synthesized. Many synthetic routes for making A-R affinity tags and A-L-R
affinity tags are known to those of skill in the art and one of skill would be able to choose

25  appropriate reaction conditions for the formation of these kinds of tags. See, for example,
Sandler e al. ORGANIC FUNCTIONAL GROUP PREPARATIONS 2™ Ed., Academic Press, Inc.
San Diego 1983; WO 00/11208. In addition, the synthesis of sulfo-N-hydroxy succinimide
affinity tags are described in the art (see, e.g., Hermanson, supra; WO 00/11208; and U.S.
Patent Nos. 5,942,628, 5,892,057, and 5,872,261). WO 00/11208 describes the synthesis of

30 affinity tags (e.g., biotinyl-iodoacetylamidyl-4,7,10 trioxatridecanediamine, etc.) that can
target functional groups on biomolecules including sulfhydryl and amine functional groups.
U.S. Patent No. 5,872,261 describes methods for the preparation of sulfo-N-

hydroxysuccinimides that involves esterifying a sulfo-succinic acid, which is then reacted
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Spi ked otein repar ation Horseradish per oxi dase was used as a protein
t hat cotﬂvcar@ﬁeprypmu@ad iseropdanyamdnesiiyayitup e biteterafworopheny bestertgreup. EZ-

CoNGE £ B0 a5 B84 B0 B G S DB BBl BRREP 2
oxide lmker group that connects the tetrafluorophenyl group to the biotin group.
Molecular Probes, Inc. is another amine reactive biotinylation vendor and

provides such reagents as: B-1513, succinimidyl D-biotin, 2,5-Pyrrolidinedione, 1-((5-
hexahydro-2-oxo-1H-thieno(3, 4-d)imidazol-4-yl)-1-oxopentyl) oxy)- (3aS-(3a-a,4B,6a- a))-;

20  Cat. No. B-1582, 6-((biotinoyl)amino)hexanoic acid, succinimidyl ester, 1H-Thieno(3,4-
d)imidazole-4-pentanamide, N-(6-((2,5-dioxo-1-pyrrolidinyl) oxy)-6-oxohexyl)hexahydro- 2-
oxo, (3aS-(3a-a,4p,6a- a))-; Cat. No. B-6353, 6-((biotinoyl)amino)hexanoic acid,
sulfosuccinimidyl ester, sodium salt, Sulfo-NHS-LC-Biotin; Cat. No. B-6352, 6-((6-
((biotinoyl)amino)hexanoyl) amino)hexanoic acid, sulfosuccinimidyl ester, sodium salt,

25  (biotin-XX, SSE); Cat. No. B-2604, biotin-X 2,4-dinitrophenyl-X-L-lysine, and DNP-X-
biocytin-X.

Biotin Containing Affinity Tags for Sulfhydryls
The affinity tag Biotin-BMCC (1-biotinamide-4-[4°-
(maleimidomethyl)cyclohexane-carboxamido]butane; Pierce Chemical Co., Rockford, IL)
30  will form thioether bonds with sulfhydryl groups on polypeptides and other biomolecules
(see, e.g., Hermanson, supra). Another affinity tag is Biotin-HPDP (N-[6—
(biotinamido)hexyl]-3’-(2’-pyridyldithio)propionamide; Pierce Chemical Co.) which forms a
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buf f 25mM S of
Cube add 2 ul modCH Mﬁ}g@.}aﬁm% 34@%% é%éS?‘?iéﬁ'ﬁﬁy b S
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biotin-LC-hydrazide (Pierce Chemical Co., Rockford, IL), and biocytin hydrazide (Pierce
Chemical Co., Rockford, IL).

Biotin Containing Photoreactive Affinity Tags

Photoreactive biomolecule reactive groups are present in certain embodiments
20  ofthe present invention. Photoreactive biotin-containing affinity labels such as N-(4-azido-2-
nitrophenyl)-aminopropyl-N -(N-d-biotinyl-3-aminopropyl)-N’-methyl-1,3-propanediamine
(photobiotin; Pierce Chemical Co., Rockford, IL) can be activated with light at 350 nm.

VII. CAPTURE REAGENTS
Many substances that are useful as capture reagents have been described
25  above (seee.g., Table 1). In certain preferred embodiments, biotin and biotin analog (e.g.,
iminobiotin) binding molecules are used as capture reagents. These biotin-binding capture
reagents include, but are not limited to, avidin, streptavidin, NeutrAvidin biotin binding
protein (Molecular Probes), Streptavidin agarose (Molecular Probes), CaptAvidin agarose
(Molecular Probes), CaptAvidin biotin binding protein (Molecular Probes), Streptavidin
30  acrylamide (Molecular Probes), or an anti-biotin antibody (e.g., mouse monoclonal 2F5

antibody (Molecular Probes).
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15 Capture on Streptavadi n based Protei nChi pTM Arrays: 13. A Streptavadin
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PBS 25 Fér.e3amble, phid sib@rat@®matérint candncldd, ®0) isaot bindted 6f, indutatmgtmatersals S ni n

each wash. 17. Two fi.nal washes wer.e then | eted.ysing anly PBS (0.01M
7. 5 et gl sushrs lihn O coaO e PO R G (48 BT S er o
thaveed greledtfcal i dofltiRdtihg Hhat&IAN (. SRefafh! swfs ARERkePHARE skl ta']‘lﬁmnum gold
streptavadi n-Protei nChip Array accordln to table 6 and 30 table 7. WO

*(12/ 08! at fseqima/llumzﬂqczwwolwmr@ G ZAmCc POHMIALS, cmomﬂyrmrsemwlm@nenawm& PS2

Ao rres, PR OF P BRENRR RGO Buniigts SRERRLARL I BRp Rt R e |,
Tube 3 {n¥entiondfle pesetibed fybe., QJSBPatJ:r)tNEr S50 (EBtchibnsAMdprip) Gxd Wbe 2 (8

ul)G 1 gm)ll—l- Tube 3 (8 uI)40 pmol 5 Table 7. Preparation of
strepta Y30 0at ed PS2 arrays for reproducibility studies. Spot

S S SR ) Ay

pnol F+Tpdreus) e(gl solidl,Gnil spbsthrEiallybeid to([Bovide 4(i)uq1m|al stabilie Bur{i@mibne@hepnol s

19. After, sanpl e, add e.arrays were |ncu ed fo hrs at room 10
{omper afipsEAaRH bt CRPGRR, T HALGE SRR, TF ABLEErRLRbodiRy figy opot s

wer e V"aﬁhﬁgat\@”& Qe(ﬁg@alﬁyﬂcoga%m%wo fedtice qu@a@etchhxtg@ Bne](tolﬂgﬁro@é‘ﬁﬁ?s febdiBon.® M N

each tine. . The array spots were then washed tines, m n each wash
W| th PBBle(:mcellmndpﬁlmyB:)ap bt athiovasicbymsing n}aieoklsmpb @as plnentmallﬂcc&dzgtwe

o 1 5 on G Gl G RREeR B Gl B RLSTRE! o FRRaME 4 Cont ai ni ng
1% tr pblyparsles ?blyﬁmfhﬁb_d poliitifidphedes ele. O br Edridictiveanaticilite fil MaSe gd @afboh0

each spot and allowed to dry. 23. The Arrays were then read in PBSI | Mass

Reader higek, tm@alnhé@ewﬂgrszwnswwed@évmw aé@s, Bherglags-fHed BQSUCSWS’IXFEPTQSCS

elastomers, etc.).

A substrate can be in any suitable shape as long as it is adapted for use with a

20  gas phase ion spectrometer (e.g., removably insertable into a gas phase ion spectrometer).
For example, the substrate can be in the form of a strip, a plate, or a dish with a series of
wells at predetermined addressable locations. Typically, a substrate can take the shape of a
rod, wherein a surface at one end of the rod is the sample-presenting surface, a strip or a
rectangular or circular plate. Furthermore, the substrate can have a thickness of between

25  about 0.1 mm to about 10 cm or more, preferably between about 0.5 mm to about 1 cm or
more, most preferably between about 0.8 mm and about 0.5 cm or more. Preferably, the
substrate itself is large enough so that it is capable being hand-held. For example; the longest
cross dimension of the substrate can be at least about 1 cm or more, preferably about 2 cm or
more, most preferably at least about 5 cm or more. The substrate can also be shaped for use

30  with inlet systems and detectors of a gas phase ion spectrometer. For example, the substrate
can be adapted for mounting in a horizontally and/or vertically translatable carriage that
horizontally and/or vertically moves the substrate to a successive position without requiring

repositioning of the substrate by hand.
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PCT/ US112/ 12. 118 Procedure Exanpl e #5: Mddel system of Horseradish

Per oxi dase spiked into a conplex protein mxture. Materials and Methods: 5
Model Syswem@gsmpenents: Serum Preparati on Human serum waspEepdligflsof

al bum n using C bacron blue dye resin (Sigma) according to manufactures
reconmendati ons. Depleted serumwas finally diluted 1:1 in TRI S buffer
(50mM pH 8.5 cont @i awrafprediomboriment, the substpter efithesy isyentionmre pdapiad fon

Hor ser agh | . i Nyt e [ into the
ot andar SO (E R EEREUAT R At ARG AL Al RELorGEELY, (RGPRRE

hor ser adqlirfabespthitoxilldage thwefeatursspan aavdadsdibeanlattashyd Gharedillpeletevaly bind300ul

TRI'S buffer ( H 8.5 contaipning 5 EDTA).. 15 Reducti.on_ and
 Denat ur%ﬁgﬁ sf%‘%"?‘&@é%‘h‘&*_"ﬂ 'é{égF%ﬁEAé‘Ur?ﬁ‘cﬂ)’i‘émes SPELAR AHBOUR OE BIYIAY t o
t he sf ol lgeol‘é’laﬂgel?'%lﬂkﬁecﬂ%c, Gk Gint d‘r’%ti&‘@éxo@&ﬁé@{eﬁgs.bxllt@Hﬁ}iOélthg'sﬁﬁ?dé:ghed

reagent directly to the reaction tube to give a final nmolarity of 6M A 5nM
"st ock s@inlaveenesgy Fpsothing molivulsslor photakedilp akgrhmedt prpupsiattashed UBormneat

Tributyl Phosphine int 1 f 509N\, . o) D). Table
B RoalTRER LRI RISt o P RS shlenter € ki B0 S5 BRElonbs ATbe
S5Tube 6§4BE).7Al bum n depl eted seruntl30 ul 130 ul | 30 ul 130 ul Hor ser adi sh

per oxi daseO ul 150 ul 150 ul 150ulTRI S (50mM SnM EDTA, pH160 ul 160 ul 160

ul 1Q0 ul 8. 5) Guani Hhteaptiee 15@eRg oL thePresgnGoveRiieTang T edsnrbed dirges 9hi nel10

ul ul 10. | X 8. v, in Wl 7C for
00 14 n. ndinekiiela W subitahe i i O REBe e RGeS BRYuRT YREHSfes

mol ecul éin bssjogtet with afyfnudebet bf diffgpdnt hddokisenty dd Lrewas by Ad)e mdingent ri f uge
at 9000 x g until the volune is reduced to approx 50ul. Repeat this step 3
times bSPRFHATIHCBIRYIepRROINGINg GePiELe reagRnly (e RAserhesis parreauAns/2 2~18 Sl
EDTA, . f MR AT N P i ne.

Tr ansf gllﬁcfgégﬁgggznég%ﬁé a( appr oilﬁéggral ’%[qugﬂi?rgesﬁ’%ﬂgrr%%: eB‘tyddt?énﬁﬁlgggdd 50ul
PBS ( 0. di¢latiSgigrdzipT kectipthepirin, or antibodies which specifically bind to markers, or a

15  combination thereof (sometimes referred to as “a mixed mode” adsorbent). Exemplary

adsorbents containing a hydrophobic group include matrices having aliphatic hydrocarbons,
e.g., Cy-C,3 aliphatic hydrocarbons and matrices having aromatic hydrocarbon functional
group such as phenyl groups. Exemplary adsorbents containing a hydrophilic group include
glass (e.g., silicon oxide), or hydrophilic polymers such as polyethylene glycol, dextran,

20  agarose, or cellulose. Exemplary adsorbents containing a cationic group include matrices of
secondary, tertiary or quaternary amines. Exemplary adsorbents containing an anionic group
include matrices of sulfate anions (SO5) and matrices of carboxylate anions (COO") or
phosphate anions (OPQOj3"). Exemplary adsorbents containing metal chelating groups include
organic molecules that have one or more electron donor groups which form coordinate

25  covalent bonds with metal ions, such as copper, nickel, cobalt, zinc, iron, and other metal
ions such as aluminum and calcium. Adsorbents that contain protein G or protein A can be

used to bind to capture reagents that contain a Fc domain.
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Siotinylation: 6. Add 15ul PEO | odoacetyl Biotin (Pierce Cat No. 21334,
0.1Min PBS pH 6 containing SnM EDTA) to each m crofuge tube and m x by
vor t exi ngwd ;xasbmke af or 90 min at room tenperature and i np¢PesPAhlsg 7
After incubation, add 300ul anmoni um bi carbonate buffer (25mM 10 SniM EDTA,
pH 8.3) and m x well by vortexing. 8. Transfer contents to a nol ecul ar

wei ght cutoff centrifugal filter (Mcrocon; YM 10) and centrifuge at 9500 x
g until the volune is reduced to aEWP&E@l. Add fresh ammni um

bi carbonate buffer., and, re eat 3. tinmes Transf er ret pr ox, 50ul)
to a fresh nicrof 388%1 gﬁ)éar%fas %ral?{feiqgl t%ﬁ%?ﬁ%‘np 3&%& Wkt er
(25mMM  SrivhEdATA, pH 6). Trypsin digestion: 10. To each m crof uge tube add 5
“ul m)difi ed Trypsin (prepared fresh by adding 100ul of 1 OvM Acetic acid to
20 u Ilzed powder, [ Proneg rf}) 11. Sanpl e _was then incubated

overdi ﬁt)&sM Fl ~ponalygis of Profein %F'“&PE;%%‘PPWUSM%BS‘&FHJCQ“M“& ozen at
“-20C andfﬁl@’é}’ é@bQIS until analysis. Capture on Streptavadin based

Protei nChi pT"' Arrays: 13. A Streptavidin stock solution of Sng/m was
pr epar ed by d| | ut PALt 1:yDenaturatien angd Bp:lavtium ﬂfﬁﬂshgha S-4762) powder in PBS

(0. 1M pH 7 1ﬁuecifh%ps§)géﬁrg %F%%a t g)?]l%‘{)p ébiresﬁxg @@a&éctﬁr Lepar ed by

addi ng 2ul 30 of sto In SO i vat ed

Pr ot ei ngélequiverfofted¥ulhgas) | gprb)ahll ﬂgumd%rbﬁkbr@dilbcﬁé (ﬁ%&teuﬂ,itc YApk€ies within a
streptavidin coupling, the surfaces were bl ocked with 10ul et hanol am ne

( 1M O pHeemplgh éama@&satﬁésj be slenatored htosgxppescat pateital systing coumlingsites pithin &
h 0.01 H 7.5 0.5%
vas 'nggro&gg)f%['tﬂ?re@a&?ﬁl?ﬁree &d@bﬁ%&%a&ﬁff'&%@r’f‘d M p

triton h. 60

1. Adjust protein content of the sample to 1-10 mg/m! in 0.1M sodium phosphate
buffer containing 5 mM EDTA (Sigma; E5134) as an antioxidant (pH 6.0).
15 2. Add reducing reagent to 100 ul of protein mixture as follows:
A) 600 pg 2-mercaptoethylamine. HCl (MEA; Pierce Chemical Co.,
Product No. 20408). Final MEA concentration of 50mM,;
B) Dithiothreitol (DTT; Pierce Chemical Co., Product No. 20290) to a
final concentration of 10 mM; or
20 C) Guanidine HCI (6M; Sigma, G7153) and tributyl phosphine (5 mM;
Fluka, 90827) in Tris buffer (50 mM; pH 8.5).
3. Incubate for 90 min at 37°C.
4. Allow cooling to room temperature, then remove excessive reducing agent by
desalting on a desalting column (Pierce Chemical Co., Product no. 43230 or 43231),
25 into Tris buffer (50 mM, pH 8.3) containing SmM EDTA.

Once the reduction of the protein mixture is complete, it is necessary to remove the
reducing agent (e.g., through dialysis), which would otherwise interfere with subsequent
steps in the protocol. As an alternative to the reduction and desalting step mentioned above,

30 see Example 2 as indicated below.
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WO (12/(1SIrlIB PCT/US(12/12~18 17. Two final washes were then conpl eted
using only PBS (0.01M pH 7.5), S mn each wash. 18. Peptide m xture

prepar ed wo 2Bass 0- 3 were thawed on ice. Aliquots of eachp@rmeqanaiigkon were
added to the streptavidin-ProteinChip Array according to table 8. Table 8.
Fi nal preparation_of streptavidin-coated P52 arrays_fqQr peptide reported
det ection. Spot CBagty Eguplingphkiotiny t%%&ﬂ&ﬁﬁ%éﬁﬂyl(%'om’ﬁowmbe 5 (8

) OF+Tube 5 (8 ul 0 sunt ok Aipa TR afo bf s foblr URRIFHER hoflindard
19. Aft protsmiphppliad siithi the bictinglatdon sepgemieEZ-Linkct PR tbdbacetZBistim({-+-0om

tenperature and at high hum.dity. 20. After incubation, the_array spots
‘wer e V\/aQWé‘&YWOEiﬂaqgﬁ’g“gﬁlf%)g{alo tanediamingp Fierceidiymical ). Ft?f?(&%%ﬁw@éﬁ 5 nmin
eachg t i gg @%4&1. The array spots were then washed 2 tines, 5 mn each wash
ith PB (%. 1M pH 7.5), followed by a quick water rinse. 22.

“a-cyano- 7- hydroxyci nam nic acid (CHCA) was prepared to a final conposition

0 . . 0 pa L
0. 196 £ 1 1 ot oA 1 AL P A Adageeny bighn ssfitianda o Losdhé MODRA SR et R e
each spot angodPpatliowed to dry. 23. The Arrays were then read in a PBSII

Mass Reader and results described in Figure 4. 61 WO 112/08C 1 C 8 WHAT
| S CLAI MED | &: Migpnddumbate-in {i@ dprk for R0ppinKiss af womdemPEriHEng the rel ati ve

amounts of t [ r o] I nt i j I

S e compr PoRan FRe et SR FEHL T e i ERN frofd i blof BhfihedeRARBAE,
sanpl es i n pafiRdukeby désahingronal desaltihy colagmniPlease Olerhibsl Coy Qutl NoA4TR30@r
generate one or nore affinity tagged products, S wherein the first and

second sanpl é32Hachteanpenye ¢arponste biffe (30 piNRIT 8 S) Fartaining h Eosofivgth
bi onol ecul e BE’&)‘I‘JQA E5if0d gsﬁga, §iérﬁ§,tC%rqu.tlh%2§fC°”d sample 8 overlap, 9
’nity 1 abel t

wherein A conprises an at specifically binds to a 10
capture reagent, 11 wherein R conprises a bionol ecul e reactive group, 12
a functional group on the, bionolecules to 13 generate

wherein R reacts wth
af fifi ty tagged p?%lﬂ’ﬁékﬂesb‘%%?ti‘%‘i‘? KOHEISOBRIE e BAS RFEITREY IXTFMRVE 9% ag and a
bi omol egyledeted PEO-Iodoacetyl biotin (e.g., through dialysis), which would otherwise interfere

with subsequent steps in the protocol. As an alternative to the desalting step mentioned

above, see Example 3, as indicated below.

20 Part 3: Digestion of biotinylated protein/peptides.
1. To the biotinylated protein/peptides, add sequencing grade modified trypsin
(Promega Corporation, Madison, W1, Cat No. V5111). Trypsin should be
resuspended in 50mM acetic acid. For incubation of trypsin with the biotinylated
protein/peptides, 5 pg of trypsin should be incubated with 100 ug of biotinylated

25 protein/peptide for 18 hrs at 37°C.

Part 4;: Capture of biotinylated peptide fragments onto a streptavidin
ProteinChip® Array.
1. Preparation of ProteinChip® Array with streptavidin as the capture reagent
30  (Sigma; S4762)
A. Place an 8 spot PS2 ProteinChip® Array (Ciphergen Biosystems, Inc.,

Fremont, CA) on a flat, clean surface.
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15 (b) immobilizing the affinity tagged products in parallel on
positionally 16 distinguishable addresses on a substrate to generate

i mobi | i zew @fdsbrest y tagged products, 17 wherein the substpef/ps&@pis Ses
the capture reagent bound thereto; 18 (c) determ ning the anount of

affinity tagged products in the imuobilized 19 affinity tagged products by

mass spect r omet By ARhet o] RBRéESmdbaH ¥ 3hérlloyved byp hlstgptavidge@olpe/Ad and
ionizing the affinity.t : f: i hhize finl agged
21 prodact s w th BodnePARataRbe i Ehied b0ANDREIRPT ) Kohermdte ot 223
affinity tagged 23npheo8ismitarrayt h a detector; and 23 (d) conparing the

anounts of affinj t agged products determ ned, whereby 24 the conparison
‘provi des the re@hmdﬁéﬁﬁﬁ“%@r@‘ﬁéhlﬂitﬁﬁﬂugﬁ‘ﬁfye@aﬁ%%@ﬁ?%?ﬁ’rﬁ‘_ﬁé‘v?i rst and
25 sgcond sanpl eshuﬁaicﬁtéyﬂn@irrsﬁme%rqf.z%@asm Pooni"féﬁ{ﬁ%l'd?ur%%'r% ﬁcg?ﬁ%gﬁgh'ﬂ. es

are selected from2 t group consisting of: carbohydrates, _
‘proteins, nucl el Blo¢gldesidobliagtive fitaswalthochip by pla@ingttie whole array ina 15 ml

ol i godeoxyri bonucl eoti,des. .__he .net j,m wherein t '

nol ecul ar~ wei ght 8?“l§§ﬂﬁb°a‘?’?tpgir’flk/bqﬂd?%pﬁgerﬁé‘ég EW&H&EWF @ég_m%ﬁb%o%

02/ 113(i 1 fi 8 PCT/ USEB MM PBES pH 810). iR geRily6la edckirlgdiffdrm a5 ehiRufed gt

nol ecul ar weight of said affinity 2 tag is less than 1000 Da. 1 5. The

met hod of cl ai m 1rocinésnenenaturee Nseidl hgdreckangig peeformpechinttingk berafer nity t ag
and,t he bi onol ecul e is. f im1l, wherein
Thelbrtini Uyt aggSonyshis § PUraR sg BeMcortpined BE afRLAES o FAF L by
contacting the af Bthnblantin@g&dppr.oducts with a capture 3 reagent that is
bound to a substrate. 1 7. The nethod of claim6 vvheorei,n the affinity
tagged product s EaFQupoff thedpekingbutter and @dd §malEBY & Opye daiternt00d Siames;
capture reagent W, \g, 51084y Bl a%ﬁ?t&vbgs??&l&#& SstidkBr f2R5 Wi 8 FRPbert O
forma capture reagent-substtate Conplekx; and 4 contacting the capture

r eagent - subst r at e tlwowmdhebuffer hd tdpeataf fi nity tagged 5 products. 1 8. The

met hod of claim1, wherein the affinity tagged products are 2 inmobilized
on the subst RatGaphye andPadfi¢ation ofibiocginflatudtpeptidegged products with a capture
3 reagent to generate an affinit ta,gged pr Qduct - capt ure rea%,ent conpl ex;
and 4 contacti nd:-@@teaﬁlﬁibmttrvlactﬁég@&! HPIEAHEHOR HIQ AWK EBSHUO8pl ex with a
5 substrate that hj : : r : laim 1,
Further conpri ai ng T arLeE> K HSF R AT o X100 HOFaRRalg o £0 58
products with a Gdompeffithaeast weffar figpnt Begdihdnd ad 50ul of ke dipéstxalg bokinglatsdm 1,

further conprising, after ste ),..contacting_2 the imobilized affinity
Lagged product o whERR BT dperRsrFe bR RERARD seotirevioHd fafmed o
clabm 9 or 10, wheyigd §rdphRidiR] MBGRtd AigH ARG fEreBgRns at4°Cs a protease. 1
12. The nmethod of claim 11, wherein the protease is selected fromthe 2

group consi sti ndldtemeveandtdisgped the exqegpbioHnylmed ppptideanixye. &dd-10,ul of

Endopr ot ei nase Asps; 3 .En r in S i - d
Endopr ot ei nase Ar th% Coft%‘ﬁgﬂgg)h%% ?gtt‘%gg'llgp ' 5%5{}0% %?%é?gﬁﬁﬁ%ﬁqﬁgﬁ) e}?ggpt i de
cl eavi ng reagent ithnes riyreN PyRlly bwadh i@ timeshyith DX\ BBS Baly, fdlowed®ytigd/ 08( 1
& PCT/US02/12.118 1 14. The nethod of claiml1l, wherein the first and
second sanpl e ar e Washefite KA 4t grpdewpieEt ed from the group consisting of a
bi ohegi cal sanpl i I , a
tum?r9 cell | ysatlggelgog%ﬁ@\?éagam%&g ﬁg§)é F (B){gllr}ﬁg g‘%&@ﬁﬁﬁyﬁ%ﬁﬁ%@%ﬁd
sanpl e, a prostatiardryui d sanple, a semnal fluid sanple, a ml|k sanple,

and a 5 cell cul e di sanple. 1 .15 . The th of, .claim 14, wherein

the sanple is ajt:gaﬁfﬁﬁg)fo"ﬁg]g%ﬁ‘@ SB%tFiW@&%“B&ﬁ%’b@W&%%@H“?L@fect ed to
an agent sel ect ed $anFRtIRICAYCAC NS DSBBTY anfl alldw3o aiteiPL MR RRFUIAE agent,
ultraviolet light, an exogenous gene, and a growh factor. 1 16. The net hod

of claim14, wher dien provadesal Watenrepelent hipdrophabis bartiearppishihe spot.
30
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2 the group consisting of: a prokaryotic cell lysate, a plant cell lysate,
a eukaryotic cell lysate, 3 and a fungal cell lysate. 1 17. The nethod of
claiml1, woarasanethe affinity tag further conprises a 2 |ipdeEysdybogf orth
an affnity tag having the formula A-L-R 1 18. The nethod of claim17,

wherein L is_a Ther cted fromthe 2 group consisting of: 3 a C~_zo
am de, a C~_£’0 %%@&éﬁé oxide, a C,_zo pol yethylene glycol, a C,_zo 4
polyether, a C _gpRYIVESREULES AP §¥alpta-GhndI-KdReH iCacRqCBtA2m de, a
C, _ZO pol yt hi oet her. 5 a C _zoﬁg I ylpet her , aHyC, _}Izkgn%ﬂlyl , g C _zo

al kyl enyl, and a CiphergeraBiogystems;Ing) paypder by ada@ing 280 ¢l 3f H0% ag@onitrile2 19.

Th thod of clai int ffinity. tag is. ted f
the group consi st (s CEtEhet Sedubiords A Ridhney Chh No. 38074 °¢ Trom
trioxattidecaned add@5 POEIBAtd8adN kpd?, Akidgicare t6nidkisatd thgthe sdTLfien dspsanoi ¢

acid, succinimdyl ester; 6- (tgbi ot i noyl ) am no) hexanoi ¢ aci d,
sul fosucci ni m dyl netflew:outside(the gpaiiactai noyl ) am no) hexanoyl ) ami no) hexanoi ¢

aci d, sul fosuccisidng : - X- N LN i D} ster;
(1} ot | nant de- 4P (Hes 3P BFG s BR K PocbE PR R oS KERP I bRt T e
(N-[6- (bi oti nam d@®ibssien]s; Bic:)( Zoplget Shy-1 00 avaragedriayer sitaspetaspoNising low

i odoacet yl - N- bi oti nyl hexy| enedi am ne;

[ +] - bi oti nyl i odoad®ERMIIFIY-3, 6- di oxaoct anedi ani ne; N
(biotinoyl)-N(iodoacetyl) ethylenedi am ne;

Na( 3o el vl DR QANIBMificA 10:19 ¢ F FRample 1 _ _ _ _

ci s-tetrahydro-2-oxot hieno[ 3,4-d]-imdazoline-4-valeric acid hydrazide;
bi oti n- LG hydr azi déhelsliougation dfpttpamivabingented$ sample preparation can result in

4-azidg-2-nit enyl.) am nopr -N = (N -
i ot | RSVl At Bt hisin fob R coent ipns s Sxample, Ypadien 151115
PCT/ US( b2dhmbh&educith agkhf sUBH RodeRbptobthl Anine-WIR (IMIEA AT dRthA HFBAGIEDTT),
selected fromthe 2 group consisting of: 3 biotin, inminobiotin, )
gl ut at hias HieExaraple dsean igtenfers Vith subisaewant ecagleons igyadvipg lmkingpwlfpydryt feaetiie

gr oyp, | C | de. LAl I LERXi genin, a
3 P18 BBl GG R ARy T REE syl b DRSS roli APy R0 0
group, MaffenexchamieLslurhey. rAsaEt ddnidivd anthieaise GENMEA BeDTTandhareBaidlditaye. 1
21. The nethod of claim 1, wherein reacts with a funct{ional group 2

sel ect edhd lodgivingreguging staprased ?Ihﬁdgﬂ?haée Frdupign canhefegiedQutondary am nes,
hydroxyls, am nes, imdazole rings, 4 carboxylates, sulfhydryls,

di sul fides, tMptesialsrs, im dazolyls, phenol rings, indolyl rings, 5

guani di nyl gr, S, .an i_ci nal ..di ol 1 .Ehe t hod cl ai , ywherein
ATe o mnberBRe R Kedhdifak el aves 72 in: e R Ca T o BB G oy
grogp, an actgiyesed al kyl group, a pyridyl-disulfide group, a 4 nal em de

group, an iodoacetam de tgroup an al kyl halide, an aryl halide, a sulfonyl

halide, a 5 riqulirationBufierls| &Rygodyiny phosphsteciod BRTARHSE r ane, a

di azoni um gr [y i ol iAirsussn ﬁr[% Y er, a
N hydr oxysucci ?lh@é%@%g?%@nglgﬁﬁogbﬁ@gﬁ?{%ﬁ?&ggﬂgl,ﬁ“& an |Is:“ot |’g£€%§1at e,
an i socyanat Redacmglrégamgtatioh Buffere(. 1M stidurh phadphatez 1 hmM dithimthytitazSrdy] a 8
pent af | uor ophenyl ter, a tetrafl uorophenyl ester, a

4-sul fo- 2, 3, g‘;e%i(f‘el’eﬁéfd uor ophenyl ester, a 9 hydrazide, a

5' - 04- Fl uor osul f onyl benzoyl ) adenosi ne, and a 5 p-fluorosul fonyl benzoyl 10

guanosine. 1 23. The nethod of claim 1, wherein the capture reagent is
sel ect edProtarol:2 t he group consisting of protein A avidin, steptavidin,

protein G nitrilofriagetic acid .an ant i hod n_ant.i-bi ot.in anti body,
an anti-hapten ant‘%{68g§',e Skﬁ?ﬁ agarpesﬁowsiﬁtcrpgg&qp é?ra%remﬁlhﬁ? eﬁé‘?ﬁqgrc??%? claim
< 1, wher eampldWith laslutiah & $uhahdd e lutsdhion doitind MINRJIARTPldspREe,6M
surface to which the capture reagent is bound. 1 25. The nethod of claim1,
conpr i sigvgnidpes smM BRIA. P5b&Or onetry, the step 2 of placing the i mobilized
- affijgi ty tagged products on a probe that is renpvably insertable 3 into the
mass spectroneter. 65 WO 021118(1G8 PCT/ US112/12-418
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1 26. The method of claim1l, wherein the nmass spectronetry is carried out 2
using a | aser desorption-ionization nmass spectroneter. 1 27. The net hod of
claim 26, wohrrnesest he | aser desorption nmass 2 spectronet erpdgusedpligd to a
guadrupol e tinme-of flight nmass spectroneter. 1 2 12 34567 89 10 11 12
13123456789 10 11 28. The nethod of claim1l1l, wherein the nmass

spect r onglifphage substrateaciiyatigq; ng a t andem mass spectroneter. 29. The

met hod of cl @i MrakeQhart the éﬁﬁ@ﬁ@'%i&l‘i‘@o LinPHfso i@ PR rBdh HBHRMSBRie, gENEr ati ng
a first mass spectrumon the desorbed/ionized affinity tagged products of
the first sanplsuppliedinttheRedes-lape®t Redusingrkit tgdiberate thegohd-pbassrag! nass

spectrum on the_desqrhed/i.oni,zed affini agged.progducts .of. t.he second
shrpl e i 0n t nevaTe ety AR ERasE bkt SRS LB BF Feaemeicpts

progs anmabl e2di gufibraeQARPbéRK by Whshigiz WithemboBgbilibfkioh Baffed f.i es at | east
one peak value in the first mass spectrum and the second mass spectruny and

*conpar es t he3siRgthice and agiiyate the beads byaarlying Wembef PRE splutien. mass spect rum
to the signal 2 d . m of the
mass apectra oo Bedefis it ERGRALBL AR 1 iQRRGE I OFEMARERILH T P
proteins in a swighke(20an] if Bqudibidi®ndueps2.0f (a) contacting the sanple with
an affinity tag having . the formula A-R to geperate one or nore affinity

t agged produéet SAPRIN@ERGGF/ RAILERENE te BREFIUSEE one or nore proteins, wherein
A cogprises gn @blddu Lt%_obmﬁh &Jg@}e RROInfiheRS WinRoRdansRai@ing 2Pt Ure reagent,
wherein R conprises a biono egu e reactive group, wherein reacts with a
functional gf7ouPersrifiige¢hdinotmieand uesthecupmnaast(edaédd paptide/pegejeiifopr oduct s
conpri sing bonds, between the affinity tag and the bionolecules; 66 w20
02/ 1181 168 PCTPFSUEBYTERCUPRE 15 (b) i mmobi | i zing the affinity tagged
products on a substrate to generate 13 inmmobilized affinity tagged
products, 14 wherein the substrate conprises the capture reagent bound

t her et o EXeAMBLES3 ¢ Modiication RiohExamplé Bentity of the protein by mass

Theiar fimi 1) t ool piBRRuO R PR R HEPE L BB ATR R ShE bR AR o

W th an pesieinfiepa @R tidlodeyiaed bﬁ&trﬁfb&a%@t%ﬁbﬁﬂra@iﬂd)fﬂ%)i syl wRAn&iniddni ty
tagged products with a detector. 1 31. The nethod of  claim30, further

conpr i sibirjinylatedsubsisate tag must deremerad hefera seseqysnt specififraatuss ofilist s with a
ol ypept.i ' i ' I ment s;
bra” bty BB RS0k s SILERAE. RRISWRIARIG BB S0 0L
one 5 pdeyyhény calemnl Aznagitefnatgeyeint follpwinpaacthpd sstsuggestady It whes en thesai d mass
spectronetry .6 involves a first ,and.secon.ol} mass s cgct ronmeter, c&ﬂgéi sing 7
des@&Pbi h’@cupﬁ‘éorb?@f‘%PW@V@&W&Q’@CW‘&MH’E@SW‘f Yhexorss of pgatose Peads 58 Bapt-ure

reagent Q98 RehANTnPRECAN MR BRRpS.0®Re excessive free sulfhydryl groups provided by

the cystine-coupled agarose beads act to mop up any unconsumed biotinylated substrate, and

can be eliminated from the sample preparation by centrifugation.

25 Prepare Cysteine-Agarose.
Reagents:
ImmunoPure Epoxy-Activated Agarose (Cat No. 20241; Pierce Chemical Co.,
Rockford, IL, 61105).
L-Cystine (Cat No. C6195; Sigma Chemical Company).
30 Phosphate buffered saline (0.2M; pH 7.2).
Ethanolamine (1M, pH 8.5)
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9 selecting a parent ion peptide for subsequent fragnentation with a first
10 nmass spectroneter, 11 fragnenting the selected parent ion peptide under
sel ect ed WO dymgment ati on conditions in the first nmass spegtt/pERIG41st 0 13

generate product ion fragnents; 14 generating a first mass spectrum of the
product ion fragnents with a 15 second nmass spectroneter; and 16 accessing
a dat abBeetogelt h a programmabl e digital conputer, wherein 17 the database

conprises one o e.predict.e Ss.spect f 18 am.po aci eguences;
and 19 execu?i ré]dcgir)né o g%%yf%&hv%e{f%‘ggmﬁ?gog? gm%%’%“g}- ?ﬁft'@ég%ﬁtag#?{}%er ein
20 the al gorithydl éedwglim nes at least a first neasure for each of the 21
predi cted mass spectra, the first neasure being an indication of 22 the

cl oseness- of 2f | Alleyegaltereach forfli2r2h hraat 37°Cowith midngnd each of 23 the

predi ct ed mass chtra. . WO 142L(18( 1 C $ PCT/US(12/12-418 1 32. The
met héod of cl in?’g%, nglr%gr%“?eﬁémg? |§$1| ty tagged products are 2 immobilized
“on the subst 4atEhddge bofferrotliM BtHaR6ladfihd, pH! 8.5 badiiRdbae 0020t s ¥ I7MCa capture
3 reagent that is bound to a substrate. 1 33. The nethod of claim 32,
wherein the af f Vash thegabdrédimgssuthcPBSare 2 i mobilized on the substrate by
contacting the I @yl 1 at E capture
reagent to fg'r n}? gdﬁ%gp%é&?pggég%@&?%se?# gtﬁ geerlg(ﬁg%%ﬁbegmﬂga&é@ﬁ? a%%}?rlfg t he
capt ur e reagentDenabaatict sndcRedubeion of $ampleie affinity tagged 5 products. 1
34. The nethod of claim 30, wherein the affinity tagged products are 2

i mmbdi 1 i zed on the substrate by contacting the affinity tagged products
with a capture 3 fgagRMdrstb8d BRANEEIkEmARs #hd mbddimeAQ UREhrivea dectn SambuT €
reagent conplex; and 4 contacting the affinity tagged product-capture

r eagent ilbstrptiespuipeses anly anditisat vatienstrhedifipatiods or changes indjghtitheraofsigbbe. 1 35.

The nethod of .claim 30, .wherein the no] ecul ar ight of sajd affinity 2 tag
%) oxs Siesed fgprians skitlid i fiear{abf aftodie et B e i And gt o
wei ght  gfis gpilidaidr and sc¥peof A6 appent €S Slainha NA 1L PO8lida8ons] paténts, T4 paednpod of
claim 30, wherein the bond generated between the 2 af inity tag and the

bi ohdl eépitlicatiansrited hareimarehgrally incogmrated by meferener wrtheir antineofor allir t her
corrpris'g[}%b éasfter step (a), contacting 2 the affinity tagged products with
a pol ypep 88" cl eavi ng reagent. 1 39. The nethod of claim 30, further
conpri sing, after Thtgeséit)invention prividey ndvéleateriat®bnd mzddafdrianaliyyingagged
products. with a pol ypeptide cl| eavi.ng reagent. 1 40. The nethod of cl ai m 30,
wher ei nitwlmlva@ egdn éF%‘&H‘Fn&V‘?‘l@aﬁ’éﬂ?‘g iexargplos havs; begn grovideds thephaveret hod

of clai ‘ r:ai . kS S consi sting
o ohynarsoph iR riNE o AbEBaR Y e o T e S B po N 5
Enddfr opeivimsty degsritied dirddpnettecandsecofabyndd inany nianderpwivh enmasreorkr fgathkes68

WO (12/ ;2.861 PCTI U S 12/%}2-418 1 42.. ThE t hod of clai.m.39, V\[herei n the
pol ypepPf & TRELSMRsmenty i the;préssntdnyension,, B’H@“rﬁ“&ée’é'?anw&%& Sofithee. 1 43.
The net kaénBbn ¢/ilbEBoRid apphRntioNhdekilict $h thane FREGEHes MM EspREiEicAion.

i ndependently sel ected fromthe group consisting of a biological sanple, a

bl ood sdipisecpepfthaiventionshprld, therefark, by datermjnedinot withirgfepmce & thejapexg e, a
Fiui o s Jabreton bul bR SRR B oQetpin bW renkd ey AfsRea BBRPELER 7
medsim sdiaheir full scope of equivalents.
All publications and patent documents cited in this application are
incorporated by reference in their entirety for all purposes to the same extent as if each
individual publication or patent document were so individually denoted. By their citation of
various references in this document, Applicants do not admit any particular reference is

30 “prior art” to their invention.
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1 44. The method of claim43, wherein the sanple is a cellular lysate
derived 2 prepared froma cell subjected to an agent selected fromthe
group conwicstzinsgieef: a 3 chenot herapeutic agent, ultravi ol pt/ket24182N
exogenous gene and a gromh factor. 1 45. The nmethod of claim43, wherein
the cel L ul ar satels selected from2 the group consiSting a
prokary&Wé rﬁ%{lean%pnp? tihe l%séatrvq%%ﬂrg &P@m{aﬂgﬁbtwowéme inthree 3
and a f&sa@Blescel| |ysate. 46. The nethod of claim 30, wherein the

affinity tag furt I Vi ng

the formula A L. RWF‘"&W%%%%%& Aiffe b 8F oAl e adeBh

sel ect edddadamsathple contaimngcthe simple amouit af cﬁhe_rzpootammoviﬁe 3G, Chi¢gkenyet hyl ene
oxid % C~, zo, pol yethyl ene glycol, a C~_zo 4 polyether, a C, _zo pol yether

di ant ne! Oaaléumzfg di amine, a C~_zo polyam de, a C~.zo pol yt hi oet her, 5 a C-

_zo sil I Z

"al kyl - a#fl‘lﬁ{getsg&bm a‘llﬁlm{nrméﬁr;ga lhsgdf%(r)(?il%asg,l% agod&t?/n%emf@ el?lrﬁﬂl{ﬁﬁaéga?pl nit tag IS
a menbe rwez;fetlhenr@dteﬂ Withoan afffigity tawBEé)eImQDmet)ﬂ@lmin argl digested with trypsin. The

botnl acet 4.7.10 tr tr di am. n ni, dyl D 4
o1 ot 1 n? BEEHRGR R BMeE e e bl of SERERAH AP RN S
6 ((bl otahdl@xydlmmu@m)ghﬂm@m&m& | g detailddieyertionOf hdse efpeiments is as

iG (ﬁl ot i noyl ) am no) hexanoyl am no) hexanoi ¢ acid, 6 sulfosuccini m dyl
est

loWe bi ocytin- X, succininidyl ester; (1-biotinanm de-4-[4" 7
(el ei m donet hyl ) cycl ohexane- car boxam do] but ane;

{N-[ 6-{ Q) . 1 hi oy DRAD]
i odoacet %r%?l nw %ﬁ"e‘é?%ﬁ?%?ilﬁ%%%% %glpﬁagmaggp il thrdd samples.

[ odoaceﬂtmgdytb 3, 6-di oxaoct anedi am ne; N (biotinoyl)-N-(iodoacetyl)

et hyl enedi am ne; Na 69 WO 02J1 18G11H PCT/ | 1S(12/12~18 10

(3-nal ei m dyISpdiepi Phosphite Buffer (0.1M, SmM EDTA; pH 6.0)

ci si§etrahydro- 2- pgy [@ignppssrnd] - i m dazol i ne-4-valeric 11 acid hydrazi de;

bi oti n- LC-hydrazi ¢gypA e§ighi a@ﬁg@r@guﬂgzo@ﬂq ) N-(4-azi do-2-ni trophenyl ) 12
am nopropyl -N - (N d i otinyl - 3-am nop opyl)-N -nethyl -1, 3- propanedi am ne. 1

49. The net hsg H?itc uf?’\’h a nenber sel ect ed fromthe 2 group
consisting o g fl&ﬁét 3 ?@ tkln ope)k mal t ose,
nitélotrlacetlc %b f H’i &Yt oup, an ollgonucleotlde a
hap a dinj trophen ou 0X nin, a 5 fluorophore, an Oregon
Green dye, Al&RB qffetﬁ&gfﬂ%B "&f ﬁ‘s@é‘?gr )a dansyl group, Marina 6 Bl ue,

t et r amet hyl r hodamTRdSraBese (Siema T503.2280800miliye. 1 50. The met hod of

clai m 30, wher ei n BRTA&Sigmahii18420.74hegH00m) group 2 selected fromthe

gr _o;g clonsi sting gfznﬁg pri rraaﬁreé/matt{n x;mag;ﬁggary aE’QS;, h%/ﬂ_rox%/Ihs, am nes,
i m dazol e ri PgamodinanBivarbon e DA y S i oet hers,

i m dazol yl' s, phen{miof@isn Bidatidnyle (Sigﬂ&sAémgtwomhgmbompups and vi ci nal
diols. 1 51. The myhR{si@matAiRE @944 placoaip R is selected fromthe group 2
consisting of: 3 an activated acyl gréup, an activated al kyl group, a

pyri dyI di S”'ddﬂﬁlﬁﬁwgﬁﬁﬁg‘% SE} e group, an iodoacetan de group, an

aIk hal i de, an ary onyl halide, a 5 nitrile, an a-hal oacyl

di 332{ y?”gfﬁﬁ aﬁaﬁv Bufa 08, AT Ty Tt bREGTa B e

sul f osucci ni an isothi ocyanat e, an i socyanat e, a sul fonyl

chloride, a dlchlorotr|a2|ne an ac azi de, a 8 pentafluorophenyl ester, a

tetrafl uor opW@erocbgﬁ%yl)&atm(g@me(?l&@ S9eg; Fut Fa2ddr ophenyl ester, a 9
hydBazi de, a Peepafeta Finddsalution m*gﬂl%mpb@ﬂph@tdénﬁfm(ﬁd MaAdni BDTA; pH 6) by

p- f | uor osul f adging@lsdylg AEOJodoaostyhBiotih t6200 fhieuffieet hod of cl ai m 30, wherein
.the capture reagent is a nenber 2 selected fromthe group consisting of
protein A a\mrglibgwn sﬁ;eaiomg gl-hdle niydofi&d (Prémegdl V5110t ri acetic 3 acid, an

anti body, an anti M@IOQ}&lehﬁﬂﬁH,acétfba%IEbu Rh& Oseiirh&nskelyand an

. oliggnucleotide. 1 53. The nmethod of claim 30, wherein the substrate is a

probe, wher eigy, {fifamine (Sigma E9508)

1 M solution in sodium phosphate (0.01 M, pH 7.5) by adding 3.05 ml ethanolamine
into a final volume of 50ml sodium phosphate buffer pH to 8.0 with concentrated
HCL.
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2 probe conprises a surface to which the capture reagent

(12/118G118 PCT/ U 5112/12-418 1 54. The net hod of cl ai m 30,

bef ore nmaw® ®Pecigonetry, the 2 step of placing the i nmobigdgeshabiigni ty

t agged product
spectroneter.
is carried out

S on a probe that

2 using a

is bound. 70

WO

conpri si ng,

is renmovably 3 insertable into the nass
1 55. The nmethod of claim 30, wherein the nass spectronetry

a | aser desor pt I on-ioni zati on nass spectroneter.

56. The net hdditgXcl @igna TiDei n the | aser desorption mass 2

spectroneter is cd?u?ﬂa&jaﬂ%ﬁét@h&dhlhlpoIlledftlpwéeﬁbwaﬂ| ght mass spectroneter.

1

1

57. The nethod of claim 30, wherein the nmass spectronetry is carried out 2
using a tandé’mtaﬁﬁaxﬁtaeist(abm;ﬂied by Giphergédre eadt dissd vl indoalioth B Ayiswhéfeei n t he
‘step of det e($0 mMgohtatninglmiMIBDPARf the protein by mass spectronetry

conpri ses:

affinity tagged 4mmeﬁmmumut tm hmesmﬁh?ctrorreter

“dat abase with
COfTTl)(rjI ses one

executing an al gord
al gorithm determ

mass spectra
fit between

2 cdhpri

Misrqepp Sentrifugal &

a PIEY

or

Sugeig

the first. 9 ne

TR RAS FérSggQ&
ide Diaputdse {1 35K, Lo

sure _being .an indicatjon of the cl oseness-of

b.43RPRY ﬁllhogwherel nth
R ot

3 geneByvintdgs (147. skDaEsSgmepect rum on t he desorbed/ioni zed

5 accessing a
e 6 dat abase
d sequences;
er,

and 7
wherein the 8

8 for each of the predi cted

§ M dAdnigen Riosepasgionsh predi ct ed nass
spectra. 1 59. The met hod %f cl ai m38 or 39 wherel n the ste_ of conparing

af fini tyt agged 3 corrponents W th the mass spect romet er;
dat abase wl.t [Pratejnrreggeatswadyt @rapacpdtaalfolbonmp uadd together BEA (BbemE Sdatmabase
conpri ses one\laﬁmrﬁ;r(ﬁoqqnwam eSupresadshrafutaenfl 0am)NCoadlbemEeQ0e nhesd
g ehdi®dweno T difledlurke: 400 u¢l eavage of the one or nore

predicted toifg

proggi ns wpt 'Thtré'éereQ&

algorithmw th

ofR&AL

a progranma

Ef%n?Egéé?ﬁMi

conput

f'i&be%ﬂ?«@xte

edBcditsl

er, erern

4 acceSS|ng a

the”9 algorit

fink 'tl'i@fo@l'awm%~I m

det er m nes at
the first 10 1
the first nasq

I ITC{'IIIOL

spectReagemnd ea

QUi T l Ur cavi

tRCBQti@T TaheaA

Ul LIIU M1 Cul

t.he-closeness
Reacdon-fubrl s

LUU Ao o OIJC

of fit—betwe]
Repstipn Fubg €

ctra,
PN

02/ 118G118 PCI
60. A nethod f

/PoSeiid¥Mibdute foni 2

@tepdet ermining th

341%@3 7 8
e nass of a b

9 10130 ull2 13
i onol ecul e, c

14 13046 17
onpri sing the

steps of: (a)
formula A-R tq

HkaRAdiglY the Di
FRFRGIARE Pribig S

.

onol es(%g.lle W t
fi nlty

nore

h anjgplinity

tagged pr oduct s,

tag IBG\{JIH_Q t
wher ei n

conprises an 4

T;

Tl EHYAIREE T

t sp% ficaft

yolnﬂ)sltoa

Captune | eage

wherein R congrt

functional graqd

I”l.UI LML

Luanidine HGL, =

ea\.,t 6\05 I"'UUN

r-||| n]
S 1.v geret

o "fé.ﬂ“l'pé o y

r::f

Clbl.

conpri sing bon

dribiy Bbesphing

f Lni tl\p Hlan a

d thpl_%hllnrml =) X

Ct S

3. The contents of each tube were mixed well and incubated for 90 min at 37°C, and then
allowed to cool to room temperature.

25

The contents of each reaction tube were transferred to a Microcon centrifugal filter

(YM-3) and centrifuged at 10,000 x g until the volume was reduced to approximately
50 ul. The centrifugation step was repeated 3 times by replenishing the filter with 400
ul sodium phosphate buffer (0.1 M, 5 mM EDTA; pH 6.0). The eluant was discarded

30

after each wash.
The retentate was transferred to a clean reaction tube and 50 ul sodium phosphate

buffer (0.1M, SmM EDTA,; pH 6.0) was added to bring the final volume to
approximately 100 pl.

35
6.
7.

BIOTINYLATION — GENERATION OF AFFINITY TAGGED PRODUCTS
15 ul of PEO-Iodoacety! Biotin was added to each of the reaction tubes.
The reaction tubes were mixed well and incubated in the dark for 90 min at room

temperature. After incubation, 300 pl ammonium bicarbonate buffer was added (25
mM; 5 mM EDTA, pH 8.3).
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(b) imobilizing the affinity tagged products on a substrate to generate
i mmobilized affinity tagged products, wherein the substrate conprises the
capt ure rweagenssibpound thereto; and (c) determ ning the magscwiistehiengf finity
tagged products in the immbilized affinity tagged products by nass
spectronmetyy,.wherein SS spectranmetry . conprises sorbin 1 ani zing
The atrin iy, ggg%%ﬁga%@fsgﬁwg%w% JRned o MEFRESY g&fi&géﬁ&r ot s
with an energ solindeeeniiuged &t d0i400 %4 UntH A% YHuRIC SRS TPUIGRS LRDIN QA IaLely
tagged produebslwibycentrifugatianostep wasrepeatedh3 tigien by reptlenishingthediltefmdtheddl sai d
bi ool ecul e nbammospmebicarbonate buffer. ghheugluans map disrardedafterpachwpehydrate, a
| i pi 8, a p?.oflbemctentatevedsaransteoied fo anleat regotiorbmheicl eoti de, 3 and an
ol i godeoxyri bonucl eotide. 1 62. The nethod of claim60, wherein the
affinit POROTER RMIRTURFOWITHZERIYPSIN he substrate by contacting
the af finito TrpssaedsATPRECAdIcHitd Bach TR 1eh&tioh tibRGMAtindubatedioveddthidt t 0 a
‘substrate. 136%. Agr MBLEMIEN Qvemigt Thé feactibiefuBbdwbidatdbd irinkYialeRORCD0
proglgct s areoédn@;gg@drhg uptﬂeltmgggpstrate by contacting the capture

st S

reagent with a su rate that bin to 3 the capture reagent to forma
capture};ea e té}.lp at e n’@?}( Sand 4 contacting the capture
reagent-gffp’g 2t c‘?‘%ﬁo&" K& af fjnjty roducis. 72 WO

02/ 118( 1G3! bEPe Siiepfayign st Eg"@ﬁ“%y% %Eﬂ&d@?‘ﬁ%fﬁ%}’ﬁm rein the
affinity tbyded speRsanadinwas eppdied feriisispots 08 258-1ek P32 BEPIRCHINR) ABBKt act i ng
t helaf fi ni t y (Einfgeasn Fiowsems) of indicated apT able 33nd dugybatediap highhupadity fos |
affinity tagdedt poodempemsipeur e reagent conpl ex; and 4 contacting the

af finity taydetbr imabatidn, dapethasolamargd M, pbh)l veas applibd diréctiyubwtthat e t hat

bi nds to the sogphvidn dreplgemid induta®ed ahhlditisinbio2D min.cl ai m 60, wherein the
bond gener a4 ehcheNReE thel FiStetnGHip®Nirtay Wagwadmed thiee inesalitaiculiphbsphatecoval ent
bondg 1 66. THaeehRSdd, i 79) 3bMabithg 0BG RitBnDLE0@T Thekgols Wek Washed£Final
compr i ses ap%i 49 ﬁ@ull- B&gh%fﬁ'uff@r &k iﬂi';fggl.ds@ngh?dﬂ-kgldohe gorg}lgaaﬁ L iRiylz
cr 1o, oL ot B NG o i el gl © o

nol ecul ar wei ght of spi-d—adfity—2—t-ag—-s—ess—thar—+900 Da. 1 69. The

met hod of claim60, flfabes ¢ nprising. hfter step (a)l contacting 2 the
affinity tagged produf8gotiie.h |atrepkvigept | BeactiopadMixtarer ¢gagent. 1 70. The
met hod of claim60, furthar conpristng, after sAep (b)] contacting 2 the

i mobi | i zed affinity fagggd prfoductss with a polgpepti d¢ cleaving reagent. 1
71. The nethod of clalm 6@ Or [70, whererpthe pglypepti de cleaving 2
reagent is a proteasef—%t ] 2—themethod—pf——ct=arm 7L, —wherein the protease
is selected fromthe P—group—genrst+st+ag—p——rchyrotypsin, trypsin,

Endopr ot ei nase A u- C, }Endgprotiel 4 ; i nase Lys-C,
Endopr ot ei nase Arg-C, LandFEndaprot ei nase{Arg-NB1 73 The nmethod of claim
70, wherein the pol ypgepti&e clleaving reagent isC2 cyandgen broni de or
hydroxyl am ne. 1 74. The Hethqd of claim60, wherein the first and second
sanple are 2 independently selected tromthe group consisting of a

bi ol,@gi cal i r; , a
tumdt col | 1?-%‘2"3?2;’55?‘22* B0 PEtRnf andtyk WS Ra S PR R et hdin IR )
fib PCT/US11 -418 4 lynphatic fluid sanple, a prostatic fluid sanple, a

sem nal gdk%'SdSPsEaéHSMEarﬂl k sanple, and a 5 cell culture nediumsanple. 74

All of the samples were analyzed using a ProteinChip® System — II (PBSII,

e i

30  Ciphergen Biosystems, Inc.). The instrument settings were as follows:

Acquisition:
e High mass: 20000 Da
Spot #: A
Digitizer rate: 250.0 MHz
Ion mode: Positive
Chamber vacuum: 3.209¢-007 Torr
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.A9. ALL. AL9. A" 9. ALL. A9L. AAL . AL. AL9. A9 . AL9. A9 . A9L. A99. A9 . AL .A9L. A LL.A
99. A LL. A9r. Ah9 . A L9. A 99. A9 . AL . A9 . AU99. A L9. AL9. AhL_. ALL. A9L. AL% A. 99.
A 9 . A LLwBAARSSAsE . AsU9 . AU9_. AAL% AU9L. A" h9L. Al 9% A. LL. Ad®Oud3h24RAL_. AUL
CANOL. AL_. A Lr.AL . A 9 .As9 .AL{9L.ALL. AL _.AsU9 . AAL9. A3L9. AAL% A. 9L. A. LL. A
;9 . A&9. AA9% A9 . AAL% Ah . AL9. A{ L. AhL% hj @69H Rc;ytoje [V]ca]ca]ca]ca]ca]c
a] caU] ca] cTaU] ckafeure yphages 2P EX\V] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca! W j Detsicir&pihga: 1H@2 Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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20
EXAMPLE 4B: Model system of Horseradish Peroxidase spiked into a simple protein
mixture comprising Bovine IgG, Chicken Conalbumin, Bovine Serum Albumin and
Superoxide Dismutase.

25

Materials and Methods:
Model System Components:
1. Standard Protein Mix Preparation
As a standard protein mix, add together superoxide dismutase (1nmol), bovine
30  serum albumin (2nmol), chicken conalbumin (2nmol), and bovine 1gG (Snmol) in a final
volume of 400ul TRIS buffer (SOmM pH 8.5 containing SmM EDTA).
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Table 5: Reaction mixture composition for Procedure.

15
Reagent Tube 0 Tube 1 Tube2 TUBE3

Standard Protein Mix 130 ul 130 ul 130 ul 0 ul
Horseradish peroxidase Oul 75 ul 115ul 75ul
TRIS (50mM, 5SmM EDTA,pH 160 ul 160 ul 160 ul 160 ul
8.5)
Guanidine HCI 160 mg 160 mg 160 mg 160 mg
Tributyl Phosphine 10 ul 10 ul 10 ul 10 ul

4. Mix all tubes by vortexing and incubate at 37°C for 90 min.

5. After incubation, transfer the contents of each tube to a molecular

20  weight cutoff centrifugal filter (Microcon YM-10) and centrifuge at 9000 x g until the
volume is reduced to approx 50ul. Repeat this step 3 times by adding 400u!l PBS (0.1M,
5mM EDTA, pH 6) to fully remove the Guanidine HCl and Tributyl Phosphine. Transfer
retentate (approx 50ul) to a fresh microfuge tube and add 50ul PBS (0.1M, 5mM EDTA, pH
6).

25
Biotinylation:

6. Add 15ul PEO-Iodoacety! Biotin (Pierce Cat No. 21334; 0.1M in PBS
pH 6 containing SmM EDTA) to each microfuge tube and mix by vortexing. Incubate for 90

min at room temperature and in the dark.
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Capture on Streptavadin based ProteinChip™ Arrays:

13. A Streptavadin stock solution of Smg/ml was prepared by diluting
lyophilized streptavadin (Sigma, S-4762) powder in PBS (0.1M, pH 7.5).
14.  Streptavadin-coated ProteinChip Arrays were prepared by adding 2ul
20  of stock streptavadin solution to spots of a Preactivated ProteinChip Array PS2 and
incubating overnight at 4°C.
15.  After streptavadin coupling, the surfaces were blocked with 10ul
ethanolamine (1M, pH 8) and incubated for 30°min at room temperature.
16.  After bulk washing, the surfaces were washed in bulk with PBS
25  (0.01M, pH 7.5, 0.5% triton X-100) a total of three times, 5 min each wash.
17.  Two final washes were then completed using only PBS (0.01M, pH
7.5), 5 min each wash.
18.  Peptide mixture prepared in tubes 0-3 were thawed on ice. Aliquots of
each preparation were added to the streptavadin-ProteinChip Array according to table 6 and
30 table7.
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Tube 1 (8 ul) 40 pmol

A +

B + Tube 2 (8 ul) 61 pmol
C + Tube 1 (8 ul) 40 pmol
D + Tube 2 (8 ul) 61 pmol
E + Tube 1 (8 ul) 40 pmol
F + Tube 2 (8 ul) 61 pmol
G + Tube 1 (8 ul) 40 pmol
H + Tube 2 (8 ul) 61 pmol

19. A}ter sample addition, the arrays were incubated for 2hrs at room
10  temperature and at high humidity.
20.  After incubation, the array spots were washed with PBS (0.01M, pH
7.5, 0.5% triton X-100) three times, 5 min each time.
21.  The array spots were then washed 2 times, 5 min each wash with PBS
(0.01M, pH 7.5), followed by a quick water rinse.
15 22.  o-cyano-7-hydroxycinaminic acid (CHCA) was prepared to a final
composition of a 20% saturated CHCA solution in 50% acetonitrile (MeCN) and containing
0.1% trifluoroacetic acid (TFA). 0.5ul of CHCA preparation was added to each spot and
allowed to dry.
23.  The Arrays were then read in a PBSII Mass Reader and the results
20  provided in Figures 3A and 3B.
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TRIS buffer (50 pH 8.5 containing 5SmM EDTA).

10 2. Spiked Protein Preparation
Horseradish peroxidase was used as a protein that could be spiked into the

standard protein mix at variable concentrations. A stock solution of horseradish peroxidase
was prepared by dissolving 6nmol protein in 300ul TRIS buffer (SOmM pH 8.5 containing
SmM EDTA).

15 Reduction and Denaturation:

3. Mix together reaction components from above according to the
following table 8. Guanidine HC] was prepared by adding pre-weighed reagent directly to
the reaction tube to give a final molarity of 6M. A 5mM stock solution of Tributyl Phosphine

was prepared by adding 3ul neat Tributyl Phosphine into 97ul TRIS buffer (50mM, 5SmM
20 EDTA; pH 8.5).

Table 8: Reaction mixture composition for Procedure Example #2.

Reagent Tube 4 Tube 5 Tube 6 TUBE 7
Albumin depleted serum 130 ul 130 ul 130 ul 130 ul
Horseradish peroxidase Oul 150 ul 150 ul 150ul
TRIS (50mM, 5mM EDTA,pH 160 ul 160 ul 160 ul 160 ul
8.5)
Guanidine HCI 160 mg 160 mg 160 mg 160 mg
Tributyl Phosphine 10 ul 10 ul 10 ul 10 ul
25
4, Mix all tubes by vortexing and incubate at 37°C for 90 min.
5. After incubation, transfer the contents of each tube to a molecular

weight cutoff centrifugal filter (Microcon YM-10) and centrifuge at 9000 x g until the
volume is reduced to approx 50ul. Repeat this step 3 times by adding 400ul PBS (0.1M,
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S$10%T& () - nt 10%7& () - AlftkOUE8bAtdon$ addOS00&! drhmoh A Bicambohdte Yhiffef (254 EYNC
10TI!O SmM EDTA, pH 8.3) and mix well by vortexing.
8. Transfer contents to a molecular weight cutoff centrifugal filter
(Microcon; YM-10) and centrifuge at 9500 x g until the volume is reduced to approx 50ul.
Add fresh ammonium bicarbonate buffer and repeat 3 times.

9. Transfer retentate (approx 50ul) to a fresh microfuge tube and add 50ul
15  ammonium bicarbonate buffer (25mM, 5mM EDTA, pH 6).

Trypsin digestion:
10.  To each microfuge tube add 5 ul modified Trypsin (prepared fresh by
adding 100ul of 10mM Acetic acid to 20 ug lyophilized powder [Promegal).
20 11.  Sample was then incubated overnight at 37°C.
12.  After overnight digestion, each sample was frozen at —20°C and stored

until analysis.

Capture on Streptavadin based ProteinChip™ Arrays:
25 13. A Streptavidin stock solution of 5Smg/ml was prepared by diluting
lyophilized streptavidin (Sigma, S-4762) powder in PBS (0.1M, pH 7.5).

14,  Streptavidin-coated ProteinChip Arrays were prepared by adding 2ul
of stock streptavidin solution to spots of a Preactivated ProteinChip Array PS2 and
incubating overnight at 4°C.

30 15.  After streptavidin coupling, the surfaces were blocked with 10ul
ethanolamine (1M, pH 8) and incubated for 30°min at room temperature.

16. Afiter bulk washing, the surfaces were washed in bulk with PBS
(0.01M, pH 7.5, 0.5% triton X-100) a total of three times, 5 min each wash.
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Spot Code Streptavidin  Sample Added HRP

A + Tube 4 (8 ul) 0
B + Tube 5 (8 ul) 40 pmol
C + Tube 6 (8 ul) 61 pmol
D - Tube 7 (8 ul) 61 pmol
E + Tube 4 (8 ul) 0
F + Tube 5 (8 ul) 40 pmol
G + Tube 6 (8 ul) 61 pmol
H - Tube 7 (8 ul) 61 pmol
10
19.  After sample addition, the arrays were incubated for 2hrs at room
temperature and at high humidity.
20. After incubation, the array spots were washed with PBS (0.01M, pH
7.5, 0.5% triton X-100) three times, 5 min each time.
15 21. The array spots were then washed 2 times, 5 min each wash with PBS

(0.01M, pH 7.5), followed by a quick water rinse.
22.  a-cyano-7-hydroxycinaminic acid (CHCA) was prepared to a final
composition of a 20% saturated CHCA solution in 50% acetonitrile (MeCN) and containing
0.1% trifluoroacetic acid (TFA). 0.5ul of CHCA preparation was added to each spot and
20  allowed to dry.

23.  The Arrays were then read in a PBSII Mass Reader and results
described in Figure 4.
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11 wherein R comprises a biomolecule reactive group,

12 wherein R reacts with a functional group on the biomolecules to

13 generate affinity tagged products comprising bonds between
14 the affinity tag and a biomolecule;

15 (b) immobilizing the affinity tagged products in parallel on positionally

16  distinguishable addresses on a substrate to generate immobilized affinity tagged products,
17 wherein the substrate comprises the capture reagent bound thereto;
18 (c) determining the amount of affinity tagged products in the immobilized
19 affinity tagged products by mass spectrometry, wherein mass spectrometry comprises

20  desorbing and ionizing the affinity tagged products from the immobilized affinity tagged
21  products with an energy source and detecting the desorbed and ionized affinity tagged

22 products with a detector; and

23 (d) comparing the amounts of affinity tagged products determined, whereby
24  the comparison provides the relative amount of the biomolecules present in the first and

25  second samples.

1 2. The method of claim 1, wherein said biomolecules are selected from
2 the group consisting of: carbohydrates, lipids, proteins, nucleic acids, oligoribonucleotides,

3 and oligodeoxyribonucleotides.

1 3. The method of claim 1, wherein the molecular weight of said affinity
2 tagis less than 5000 Da.
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5  products.

1 8. The method of claim 1, wherein the affinity tagged products are

2 immobilized on the substrate by contacting the affinity tagged products with a capture

3 reagent to generate an affinity tagged product-capture reagent complex; and

4 contacting the affinity tagged product-capture reagent complex with a

5 substrate that binds to the capture reagent.

1 9. The method of claim 1, further comprising, after step (2), contacting

2 the affinity tagged products with a polypeptide cleaving reagent.

1 10.  The method of claim 1, further comprising, after step (b), contacting

2 the immobilized affinity tagged products with a polypeptide cleaving reagent.

1 11.  The method of claim 9 or 10, wherein the polypeptide cleaving reagent

2 isaprotease.

1 12.  The method of claim 11, wherein the protease is selected from the
2 group consisting of: chymotrypsin, trypsin, Endoproteinase Glu-C, Endoproteinase Asp-N,
3 Endoproteinase Lys-C, Endoproteinase Arg-C, and Endoproteinase Arg-N.

1 13. The method of claim 10, wherein the polypeptide cleaving reagent is

2 cyanogen bromide or hydroxylamine.
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2 consisting of:
an activated acyl group, an activated alkyl group, a pyridyl-disulfide group, a
malemide group, an iodoacetamide group, an alkyl halide, an aryl halide, a sulfonyl halide, a
nitrile, an a-haloacyl group, an epoxide, an oxirane, a diazonium group, a diazoalkane, a
diacetyl group, a succinimidyl ester, a N-hydroxysuccinimidyl ester, a sulfosuccinimyl ester,
an isothiocyanate, an isocyanate, a sulfonyl chloride, a dichlorotriazine, an acyl azide, a

pentafluorophenyl ester, a tetrafluorophenyl ester, a 4-sulfo-2,3,5,6-tetrafluorophenyl ester, a

O 00 NN N W AW

hydrazide, a 5'-(4-Fluorosulfonylbenzoyl)adenosine, and a 5-p-fluorosulfonylbenzoyl

10  guanosine.

1 23.  The method of claim 1, wherein the capture reagent is selected from
2 the group consisting of protein A, avidin, steptavidin, protein G, nitrilotriacetic acid, an

3 antibody, an anti-biotin antibody, an anti-hapten antibody, and an oligonucleotide.

1 24.  The method of claim 1, wherein the substrate is a probe, wherein the

2 probe comprises a surface to which the capture reagent is bound.

1 25. The method of claim 1, comprising, before mass spectrometry, the step
2 of placing the immobilized affinity tagged products on a probe that is removably insertable

3 into the mass spectrometer.
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1 29.  The method of claim 1 or 10, wherein the step of comparing
2  comprises:
3 generating a first mass spectrum on the desorbed/ionized affinity tagged
4  products of the first sample with the mass spectrometer;
5 generating a second mass spectrum on the desorbed/ionized affinity tagged
6  products of the second sample with the mass spectrometer;
7 executing an algorithm with a programmable digital computer, wherein the
g8 algorithm:
9 identifies at least one peak value in the first mass spectrum and the

10 second mass spectrum; and
11 compares the signal strength of the peak value of the first mass
12 spectrum to the signal strength of the peak value of the second mass
13 spectrum of the mass spectrum.
1 30. A method for determining the identity of one or more proteins in a
2 sample comprising the steps of:
3 (a) contacting the sample with an affinity tag having the formula A-R to
4  generate one or more affinity tagged products,
5 wherein the sample comprises one or more proteins,
6 wherein A comprises an affinity label that specifically binds to a capture
7 reagent,
8 wherein R comprises a biomolecule reactive group,
9 wherein R reacts with a functional group on the biomolecules to
10 generate affinity tagged products comprising bonds between

—
p—

the affinity tag and the biomolecules;
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15 (c) determining the identity of the protein by mass spectrometry, wherein mass

16  spectrometry comprises desorbing and ionizing the affinity tagged products from the

17  substrate-bound capture reagent with an energy source and detecting the desorbed and

18 ionized affinity tagged products with a detector.

1 31.  The method of claim 30, further comprising:

2 contacting said immobilized affinity tagged products with a polypeptide

3 cleaving reagent to create polypeptide cleavage fragments; and

4 determining the identity of one of the proteins by analyzing at least one

5  polypeptide cleavage fragment by mass spectrometry, wherein said mass spectrometry

6 involves a first and second mass spectrometer, comprising

7 desorbing the protein cleavage fragments from the substrate-

8 bound capture reagent to generate parent ion peptides,

9 selecting a parent ion peptide for subsequent fragmentation with a first
10 mass spectrometer,
11 fragmenting the selected parent ion peptide under selected
12 fragmentation conditions in the first mass spectrometer to
13 generate product ion fragments;
14 generating a first mass spectrum of the product ion fragments with a
15 second mass spectrometer; and
16 accessing a database with a programmable digital computer, wherein
17 the database comprises one or more predicted mass spectra of
18 amino acid sequences; and
19 executing an algorithm with a programmable digital computer, wherein
20 the algorithm determines at least a first measure for each of the
21 predicted mass spectra, the first measure being an indication of
22 the closeness-of-fit between the first mass spectrum and each of
23 the predicted mass spectra.
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(i@ 0 % ( )The method of claim(go, whgereigl ghe affinity tagged pr(o)ducts are

2 immobilized on the substrate by contacting the affinity tagged products with a capture

reagent that is bound to a substrate.

33.  The method of claim 32, wherein the affinity tagged products are
immobilized on the substrate by contacting the capture reagent with a substrate that binds to
the capture reagent to form a capture reagent-substrate complex; and

contacting the capture reagent-substrate complex with the affinity tagged

wh AW N -

products.

34.  The method of claim 30, wherein the affinity tagged products are
immobilized on the substrate by contacting the affinity tagged products with a capture
reagent to generate an affinity tagged product-capture reagent complex; and

contacting the affinity tagged product-capture reagent complex with a

wn A WY -

substrate that binds to the capture reagent.

—

35. The method of claim 30, wherein the molecular weight of said affinity
2 tagis less than 5000 Da.

1 36.  The method of claim 30, wherein the molecular weight of said affinity
2 tags less than 1000 Da.

1 37.  The method of claim 30, wherein the bond generated between the

2 affinity tag and the biomolecule is a covalent bond.

1 38.  The method of claim 30, further comprising, after step (a), contacting
2  the affinity tagged products with a polypeptide cleaving reagent.

1 39. The method of claim 30, further comprising, after step (b), contacting
2 the immobilized affinity tagged products with a polypeptide cleaving reagent.

1 40.  The method of claim 30, wherein the polypeptide cleaving reagent is a

2 protease.

1 41. The method of claim 40, wherein the protease is selected from the
2 group consisting of: chymotrypsin, trypsin, Endoproteinase Glu-C, Endoproteinase Asp-N,
3 Endoproteinase Lys-C, Endoproteinase Arg-C, and Endoproteinase Arg-N.
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3 urne sample, a cellular lysate, a tumor cell lysate, a saliva sample, a stool sample, a
4  lymphatic fluid sample, a prostatic fluid sample, a seminal fluid sample, a milk sample, and a

5  cell culture medium sample.

1 44.  The method of claim 43, wherein the sample is a cellular lysate derived
2  prepared from a cell subjected to an agent selected from the group consisting of: a

3 chemotherapeutic agent, ultraviolet light, an exogenous gene, and a growth factor.

1 45, The method of claim 43, wherein the cellular lysate is selected from
2 the group consisting of: a prokaryotic cell lysate, a plant cell lysate, a eukaryotic cell lysate,

3 and a fungal cell lysate.

1 46.  The method of claim 30, wherein the affinity tag further comprises a
2  linker L to form an affinity tag having the formula A-L-R.

1 47, The method of claim 46, wherein L is a member selected from the

2  group consisting:

3 a Ci0 amide, a C).39 polyethylene oxide, a C;.29 polyethylene glycol, a Ci.3

4  polyether, a Cy.30 polyether diamine, a C;.5p diamine, a C;.39 polyamide, a C;.3o polythioether,
5 a Gy silyl ether, a Cy alkyl, a Cy.0 alkylenyl, and a C,.5 alkyl-aryl group.

48.  The method of claim 30, wherein the affinity tag is a member selected
from the group consisting of:

biotinyl-iodoacetylamidyl-4,7,10 trioxatridecanediamine; succinimidyl D-
biotin; 6-((biotinoyl)amino)hexanoic acid, succinimidy! ester; 6-((biotinoyl)amino)hexanoic
acid, sulfosuccinimidyl ester; 6-((6-((biotinoyl)amino)hexanoyl) amino)hexanoic acid,
sulfosuccinimidyl ester; DNP-X-biocytin-X, succinimidyl ester; (1-biotinamide-4-[4’-
(maleimidomethyl)cyclohexane-carboxamido]butane; (N-[6—(biotinamido)hexyl}-3’-(2’-
pyridyldithio)propionamide; N-iodoacetyl-N-biotinylhexylenediamine; [+]-biotinyl-

iodoacetamidyl-3,6-dioxaoctanediamine; N-(biotinoyl)-N'-(iodoacetyl) ethylenediamine; Na-
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2 of the protein by mass spectrometry comprises:

generating a first mass spectrum on the desorbed/ionized affinity tagged
components with the mass spectrometer;

accessing a database with a programmable digital computer, wherein the
database comprises one or more predicted mass spectra of amino acid sequences; and

executing an algorithm with a programmable digital computer, wherein the

algorithm determines at least a first measure for each of the predicted mass spectra, the first

O 00 N1 SN s W

measure being an indication of the closeness-of-fit between the first mass spectrum and each

—
<o

of the predicted mass spectra.

59.  The method of claim 38 or 39, wherein the step of comparing
comprises generating a first mass spectrum on the desorbed/ionized affinity tagged
components with the mass spectrometer;

accessing a database with a programmable digital computer, wherein the
database comprises one or more predicted mass spectra of amino acid sequences predicted to
be generated upon treatment of cleavage of the one or more proteins with the polypeptide
cleaving agent; and

executing an algorithm with a programmable digital computer, wherein the

O 00 N2 O i bW N

algorithm determines at least a first measure for each of the predicted mass spectra, the first

it
o

measure being an indication of the closeness-of-fit between the first mass spectrum and each

—
p—

of the predicted mass spectra.
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17  products with an energy source and detecting the desorbed and 1onized affinity tagged

18  products with a detector.

1 61. The method of claim 60, wherein said biomolecule is selected from the
2 group consisting of: a carbohydrate, a lipid, a protein, a nucleic acid, an oligoribonucleotide,

3 and an oligodeoxyribonucleotide.

1 62.  The method of claim 60, wherein the affinity tagged products are
2 immobilized on the substrate by contacting the affinity tagged products with a capture

3 reagent that is bound to a substrate.

63.  The method of claim 62, wherein the affinity tagged products are
immobilized on the substrate by contacting the capture reagent with a substrate that binds to
the capture reagent to form a capture reagent-substrate complex; and

contacting the capture reagent-substrate complex with the affinity tagged

W B W N -

products.
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1 73.  The method of claim 70, wherein the polypeptide cleaving reagent is

2 cyanogen bromide or hydroxylamine.

| 74, The method of claim 60, wherein the first and second sample are
2 independently selected from the group consisting of a biological sample, a blood sample, a

3 urine sample, a cellular lysate, a tumor cell lysate, a saliva sample, a stool sample, a
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