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PROTEI N SEPARATI ON DEVI CE CROSS REFERENCE TO RELATED
APPLI CATI ONS Thi s application clainms the benefit of U

wO03003r058943i onal Pat ent Application Nunmber US PCT/SG2004/000417

60/ 530, 608, which is incorporated herein by reference.
FI ELD OF THE I NVENTION This invention relates to a
device for the separation of proteins, in particular
the separation of |ow nolecul ar wei ght proteins from
hi gh nol ecul ar wei @rOTEISt eEPaRrATNON DEUIdESanple, in
particular a biological fluid sanple; a nethod for
g%%ﬁg;the devi ce %ﬂﬁ to E{oteins obt ai nabl e by way of
2 e ERGY CEB ACK CREBNBLORFFLECHWENTFI ON The st udy
of the human proteone, in particular the human serum
phatseapl iics taknakea it gheabehBrerest, yesPeELt kYona1
W th respect to the pharmaceutical industry, with its
pottenti Abrdd cagénni NymBeseHSe 66y 5BPokbBgi cahiolr ker s.

§hgg%§ggagggshgggggo B%gggg%g a maj or chal | enge due
to t ra

varying concen i 6ns 'of "t he constituent
proteins of serum These concentrations can vary by
appLox craffEEy INVBNBALOGNr s of magnitude. Most of the
pharmaceutically useful proteins are of the | ow

Lecul ar i_ght e and are found_in | ow i
ggﬁ%eﬁ??%?%%ﬁg Feiéﬁﬁﬁ g%rﬁn$?¥1?§pf85lT?ec%%ﬁﬁ¥§E&P%ﬁOf
proedinkt hiht pacenstitvenhe Cobbsrd iyt hEOCYE R SNEE 11 ar
| eucocytes) and clotting factors renoved. The protein

U6hEBRt PAPFBANS TEAR Béghinmeseeelar| yeioht Herotamiges ofin a
ErQmyS 0 rOxJ. mat Yy 1.S. P I n,
e (35 P e S ) Yhia it f B =
maghatl) foTheséndr that déedse A0d 000 proteims dotdimssie by

éggug%bg& gngtmegggroxinately 95% are at very |ow
concentrations an %ave | ow nol ecul ar wei ghts. For

exanple, interleukin 6 (a marker for inflanmmtion

BAJKGROUND eQF i DRY hiegENMT daf ecul ar wei ght of 21 kDa and
is present in serumat a concentration of 10pg/m; a
ogcgg&rati al nost_ten orders of magnitude |ess

f al
an se?%n?ngﬁﬁi%gm%%épEﬁt??ﬂfwnﬁﬂ Ritfpul B aret iy fruman

foruexpidtedge | Nes POt LOsE ¢ dedise dvrestdi R AnAl:
el ectrophoresis (2DE) . Typically, this involves the
wEphar 52 FRACHT tPr b ei PR B ¢HE Fcd s derdmttvo puitdt idisd

ﬁ@@é‘n@i’ai he ri{i@j_l@f'fﬁl/ a&i%@%‘topyb (figé\l %Blzrléesi:s .

advant ageous as it has the potentﬁa t0 separate
Seydy Jhg t hlols apdo pratei gise serst s potisa o ahe lgeingeThie to the

pot s can then be.exciaﬁglfron1th gel, digested with
YRS GHI Tt 1980 Ui MBI S S i ns of serum.
Tsss st @shdaseratiesos pddidvary by approximately ten orders of
magnitude. Most of the pharmaceutically useful proteins are
of the low molecular weight type and are found in low

concentrations.

Human serum is typically comprised of blood with its
constituent cells (erythrocytes and leucocytes) and clotting
factors removed. The protein concentration of the serum is
usually in the range of from 50 to 70mg/ml. Approximately
70% of this protein is serum albumin (30 to 35mg/ml) and 10%
is IgG (5 to 7mg/ml).
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i oni sati on mass spectroscopy) . O her nethods used in
the separation of proteins include high - performnce

woizepsiodsaabr omat ogr aphy and SELDI - M S (surf acePe€T/SG2004/000417

enhanced | aser desorption ionisation nmass
spectroscopy) . However, these 4ethods usually involve
a process of pref ractionation and can result in the
non - specific renoval of proteins of interest that
ahe rasseel atedewistth 10t ven pyedtal s thathahien Ndr@f but most,
i nterest. SUWARY OF THE | NVENTI ON The present
PRPERIIBA L ELovIPa8s &1Sr 8t eiVif BepdatG U fdfalelons and have
IS c e pkatein, d il :
e e R PP e o, (2 marieex
goaviidés aampiobei ansépar atifertdei)caopmaeiagn Fohkleight of
[ bilised on_a su?strate in an optimsed orientatian
£6 UPna"] (& BECBFBLeiR Ard b Pr Gui R TR HI L &t &tf o 0Pg/ml;
hi adhaseerhet waesrCaokbsand drihe sithst i uaddi8idd 11é5s than
further _aspect, the present invention provides a
gestd albeparati on devi ce conprising G oEL i nmobilised
on a substrate, wherein the specificity of GoEL is
LLecte 0 arli r in.e| her c
OB e aR PR ah Do o BT aeRl o AR P AR proteoms
deviceusenpwosiimets dBhal medleidtiregth core sd ss ulif)at e Typically,
erein_the specificity of GoEL is changed to a
581 FPEPLY°R! CAROPRBF RhBEFoRE Broterns Y ydie s
apethectaspesbint henar e88At biyNE@RLIOMANHIEES wright by SDS-
grotein separati on device conprising GoEL in an
PEEm sed orientation to bind a target protein and to
provide mnimal steric hindrance between G oEL and the
sgpstsahgyyhergbbulhgsspechhbisCichy %%t@%%%%ﬂfid*§§§§f§%e
to a particular target protein . The present invention
aervorpt ovidesand nonpbehes aspeposaopr onei wedeparTatel @pots
[ risi EL i bi | i.sed .on substrate in.
e el P EeT e ohT o BRao8 r 2 dor ot S kg vpg in end
pdent Hei ad misthg SURTLDT-0$ ndhanee xbakwaer ed ablseandietsheption
substrate wherein the specificity of G oEL is changed
EER A Lo {771 yS T BROLHPYE hapbiBié PPSCers. TPRE. in the
PESSEAE 1 bAVEN LB &1 89 PEOYLEES hilyR-BefUtREh SR vid
a nethod of isolating at | east oné protein froma
B BPBYE ear arApred cHrPPT A (BHefarepsndbpncgyd laser

JEBBIULINY ol o001 Al SAMDLE QLAY at | east one
protein; appl yi ng the Dbi ol'ogical "sanmpl'e cont ai ni ng

at the | east one protein to a chaperone protein
Howepeti seteon resubds radealty isobaveng bhrecatss| edst
SQSffgé%f%ﬁhgféﬁnéﬁ§ can result in the non-specific removal
of proteins of interest that are associated with other

proteins that are not of interest.

SUMMARY OF THE INVENTION

The present invention provides a protein separation device

comprising a chaperone protein immobilised on a substrate.

In another aspect, the present invention provides a protein
separation device comprising GroEL immobilised on a

substrate in an optimised orientation to bind a target
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bi ol ogi cal fluid on the chaperone protein; d) renoving
t he bi ol ogical sanple fromthe chaperone protein

wOonmsiisgd4gsed on the substrate, and e) obtai ni ngCTise2@u/000417

| east one protein fromthe chaperone protein. The

present invention also providesl in another aspect, A

nmet hod of identifying a biological marker in a

bi ol ogi cal sanple conprising the steps of: a) applying

thethiiol egicalo pawphdecanhainmmiing ddie birol g Sade Bskeien

t o a_chaperone %roteln i mobi | i sed on a substrate; b)

LA i3 (HE 5UOP54RESE marker from the biol ogi ca

fluid on the chaperone protein; c) renoving the

binols@giiqals %@%@h@rféggéE@e %ﬁ%p?ﬁﬂggéﬁﬁ(ﬁﬁﬁéh rﬁ@ov1des a
obtaining the at |east one protein fromthe ape

proteiin isewelsplisaddeni checoupstisare Gﬁ@lpraemmmllsed on a
[ ntion al Qv nother a nethod
Eﬁgtganoélsﬁggﬁ%rlgﬁngs?%%l gﬁgybﬁ 9ﬁﬁﬂ%ﬁ rgcted to a
beaetogucalr paspkénfroma first subject to a chaperone
protein imobilised on a substrate; b) isolating a

Sroteln fromthe blologlcal fluid on the chaperone

PofBPAHIEY PERBGFNgGt }P(ﬁep{ﬁ%ﬁaﬁl &IV eSEsINe FYhdase @ protein
cbaperenenpHal eLs; cgl}lpﬁpéﬁ'lﬁ' BYokRe 1%o|b‘::ﬁ%.tse%%n a

protein fromthe chaperone protein, d e) Conparing
EHESEBAEENt WAEFORAN OFDeE h@peatltfeasttyowé GirofEdi nsf rhantleel to a

c ref.erence concent.rati on obtai ned
PPERILeURLEChe I ’ttﬁ?e b R EESERSBRPBTIAN OF THE
FI GURES Figure |a and I b. Shows the peptide sequence

andyBNAapodbas afpat d-tlypepGeoEht Ehgene i2a andvibes a

Sho t he tj de sequence and DNA codons_of G oEL
RAOT R ASPRP F Ak on oo Gt 1 SIS 41 oh CEy Bleiife PFPgELsed

daiantdaBbon Shewsitdies peptdLe §§§H@ﬂﬁeaﬁ@dt@Nﬁr%qugsmlnlmal
of GoEL with the nutations Leuci ne 200- ~Argi ni ne,

Skprhe2bindrgner | bRt VR GreBb2asds phrt stbsamdte wherein the
Asbat at e400- SEvstsime ¢ FiguLe 43 apd, 4&&98@(5?%6%6@&

pepti de sequence and DNA codons o
pucheions Tyrosinel 99 - *Isoleu0|ne, Tyr osi ne204
->| sol euci ne, Leucine234- >lsol euci ne, Leuci ne237

e S e, - Reuci ne259- - Phen
%%%iﬁ %%%ﬁﬁeu%lne:gﬁb 217 @ ‘50%¥8§5f|%ﬂyFSPEHFﬁeaEHSCt' a
@6@aeiﬂtSéﬁﬁkatf&hﬁﬂéﬂﬂ&b cdihgui €ihg. GBBEWS iAmobilised on a
g | yacr | am de gel, of G oEL nononers of

trate 1n op 1mlsed orientation to bind a target protein
and to provide minimal steric hindrance between GroEL and
the substrate wherein the specificity of GroEL is changed to

a specificity of another chaperone protein.

The present invention also provides, in a further aspect, a
method of isolating at least one protein from a bioclogical

sample comprising the steps of:

a) denaturing a biological sample containing at least

one protein;
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~57kDa fromeluted fractions of a colum. Figure 6.
Shows a pol yacrylam de gel of GoEL in a wld - type

wdaoislossdaept amer ring configuration of ~840kDaPET/SGR004/000417

eluted fractions of a colum. Figure 7. Shows the
results of an ATPase assay of bifotinylated G oEL

i mobi | i sed on NeutrAvidin beads. Figure 8. Shows the
results of a protein folding assay by biotinyl ated

Gv OEL |mmba;tpmdqgamﬂ‘delﬂidxy¢gii¢hbe§éiﬁp1@ @tfiadning at the
Shows a pol acrylantde q: of purified G oES in eluted
fractions fihita AW BRECFiyure A0chareRene | PERERER| on
of the mechapismofs & QB when, égg%%llsed on

Neut r Avi di n beads. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON MATERI ALS A bi ol ogi cal sanple may be

obt ai ned fricﬂﬂlaiﬂitmmrthsautﬁ’reclteaérttteorsarmt@tem from the

preferably a fl ui.d _hut one o

bi ol ogi cal %l%%ﬁFJ% qﬁﬁ%réhﬁ%ﬁ%ﬁp?tﬁﬁot?ﬁﬁ

application of the |nvent|on is not to be limted to

hdjmans but reawiegused ool dyfiod0QiLalpsanptdn {8 @perone

animal. The fluid nay cqonprise, but is not limted

thereto, sérfheiCerdBrEdimad fanitdie WyhRErHippland

aspirant, other biological fluids, extracts, tissue

extracts oleiRer ng xher &+0f Ot &imns. %@Rq\t%m the

PROTEI NS Chaperone proteins bind to non - nativ

(denat ur edfFhspgreseoPretiedmn .pr ot ei ns and assi st them

to reach a functional conformation. This is achieved

I TS e

éﬁﬁglnaﬁ%a%l ek%%?#gg %g%fh Ir |ncréasedd%§%%ﬁﬁu§§p60t A

ﬁmﬁunmﬂ od helenhtdiligihg shaperlons qulotminked nrgenasiadlogical

reco nl%e exposed g%dro hObIC surfaces of nonnative

ﬁe &s G Pprot-8Pns"and F8Fﬁ1 dn - coval ent

interactions with them stabilising them

agaapp&yrm@vemélﬁﬂdﬂd@ﬂdalmﬁaﬁpBQQé@@ﬁ&iﬁﬂngREh@aEEoQEglcal

the ype tlde then follows, in many cases driven b%
%@B dr? et SHERETHGT iRt P oFral Eﬁ%%%eljrs%dtﬁ]é a substrate;

chaperone protein, permtting subsequent steps of

RO! y9epit dey Fod diid 1y ieeLlrma e sHEH @tepelé%glegl fluid

proceed to a native conformation, recognition and

r ebPthdi iy BYRRIOAREGISBher chaper one protein can

occur, allow ng another opportunity for a productive

‘é‘?nf‘étﬁ&%ﬂc_?r\:ﬁ@ P& IRAched. s i i@rff]&mc’&l?ésgﬁazgérone protein,

chaperones are directed to binding specific no

natdnvgé states. For: exanple, Hsp70 and Hsp bO

(chaperonin) chaperones recognise respectively,

) | n |ch are nd
rrespongﬂg éﬁfﬁ%%f§§<$ g$$enc osur e d?h?h% Stone
polgmsm:urdamtttajﬂm{edoy)n the substrate.

The present invention also provides, in another aspect, a

method of diagnosis comprising the steps of:

a) applying a biological sample from a first subject to a

chaperone protein immobilised on a substrate;

b) isolating a protein from the biological fluid on the

chaperone protein;
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gl obal encl osure of the polypeptide in a central
encl osure. The present invention takes advantage of

woOheosohggaer one' s ability to recogni se a non - PAQESGI@4/000417

state of a protein to separate that protein from

other: proteins present in a bi%l ogi cal sanple.

Advant ageousl y, chaperones are also able to select non

- native proteins by their nolecular weight. This
featrenevahgchhpebdnisgisaal samexpl Sirbed the icselal®ncOWrotein;
nol ecul ar wei ght proteins froma biol ogi cal sanple.

Al vag%a eouslg t he piesent invention will work with

aty © ﬁg&lﬁﬁe BFofEi he2FheCRPapE? bREN $TpRetBralshpperone
sel getedifir oghfihe group consisting of Hspl OO Hsp9o,

Hsp70, Hsp60 and small Hsps, for exanple Hsp25 and the
l.ike. Preferably, the chaperone may be an Hsp bO
chaperpating the geoopntrehbperohitbheype. 1MBsE one protein
pre b h . be of .t he chaperoni ,
typggélgsjg%%s%%gsgep |f.’i§g€ “énlg%henadern?fizfﬁggg SPWPES??UOH
Mosbbpathed abtym & heechapes iy scthmy be, for exanple,

G oEL. Preferably, G oEL may be in operative

associ ati on WLEE‘?-FZFpéOf tor. The co-factor ma%/ be, for
exanpl e, the c o TR GRS G BHE r R HeRES

thereof. Although the nechanismof GoEL in protein
ﬁdb@k@glbsawalhdeG%ﬁﬂ@t@ﬂeiFebh@dér%@ddéﬂﬂélaﬂﬁaDNA codons
tzzl%preci ated, by those of skill in the relevant art,

atitHe tWBrl &WPEG - pr oposed mechanismis a theory and
the invention should not be construed as being limted
tFQ @R par khaubar Yt ! r
e, B B o o e T o e e e B s o The: codons
gfoGgoELchapénonfapraypeteTha0t evlps thapeeonivi theflarss etime ,
the double ring structure that these proteins

I |se [ I e _proteins pr t

IR, e FRIohEaEnave! ERk Hepl TR Bt ARl codons
bifeci-okdi ngtaf tpeokhatBsibhoM.audPie- 208 N8gPhine,
denatured state to the native state. The structure of
Ceokher § larTangethd n Brdlaicke 20 X-eAback fashiand of
identical or closely related rotationally synmetri cal
8GBaRPES420THeY T 9y of GroEL define a central,
generally cylindrical, cavity that functions in two
¢oRdi-ti 98Ssndingg. fi 0 Lve: eandibi LA
T N i s R PN S
ngr essEDf whoh thaahivet pees einsos he10pent @l éScine,
provided with a flexible hydrophobic lining |ocated in
anrapieal O f¢onkd nl e dimeac Hesulims234 v Tsod eniaigre,
ﬂtructu S The hydrophobhic Iini n% bi nds to non -

SEPVRS Br STEiTRI 16 1 fr HSFArERE S rEB Ao o Bt e en

Yhei o5 308G MG £XROP &AL ydrophobi e syrfaces. 4

Aspartate490—Cysteine.

Figure 5. Shows a polyacrylamide gel of GroEL monomers of

~57kDa from eluted fractions of a column.

Figure 6. Shows a polyacrylamide gel of GroEL in a wild-type
double heptamer ring configuration of ~840kDa from eluted

fractions of a column.
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In a second operative condition the binding of ATP, to
an equatorial domain of GroEL, together with a co-

wohep@sgnadn, G oES, at a |ocation in an api cal PADISBR004/000417

of & oEL per se induces a conformational change in the
ring structure. G oES is advantageous as it linits the

size of proteins captured by GoEL to ~57kDa or |ess.

The conformational change preferably conprises the en

bf pgurevenesiovwsd thee rsevdn saph£adn dOBA 8BS 9fsgachr of

the subunits in the .ring structure resulting in a
d?ﬂo%%n%frﬁgde “Pithe e 01 AP oF TAKed bR prars
cylindrical cavity. The cavity increases in volume by

at 1pgte 10 shdwd) dnaneds1¢l038d Dfdr DYe 3 OES 4ThE assay by
hydr ophobi c surface at the apical domain is then

et eviakredl atrad Gaiodtle d mawiny 1iserd tdTe Mokt raviden beads.

pol ypepti de causing the peptide to be released into

te 1&?%:@.3@ caw Ly h Lty 1 s W 1 pant | .
hyg%op iIick}n cha gg eF,§¥§§§ﬁ#?ﬁgQ%H§f ur%%%a%é droms in

edpussll ingdrigphebifccamanacacinth .r esi dues and t he

pronotion of the native state of the polypeptide. The

n-nati.ve protein under go rounds of capture
DT A afEeRS) B STBERERE The oI s bt OF Bromn, when
riefrltdad seat onl Neunahivigist 8kdslhe capture and :
rel ease may be performed by the same GroEL protein or
by different _a GoEL protein. Preferably, GoEL is
Wbed in its WEFBILEDyBESUBLEIEcH AY SHESAUAERTGON
chaperonin. Alternatively, G oEL may be utilised in a
sipngirgarkept americ, ring form One ring of G oEL may
conprise a heptaneric ring and the other ring may
comprise a dinmeric, trineric, tetranmeric, pentameric
biHegireri easPtacharebepbEriney flrem o drumararmibg ect .
GRAPII38 18 REPLARBELGLE NG 9ﬁuWH!%h%y%%f3§¥§qzﬁgj§%me other
ring of another chaperonin protein, for “exanple,
Pdlvilogd cedbenirabt ndi iy pibdl ebr appCEE.iaGewElhwy the

LA SOUPLL 52,2 S04 61419 25300 0SSR 208 O s

ohapesanbasuasd each bidlogdyabe sambekero® a6y animal. The
%ﬁepaner.For exanpl e the rings may contain one or nore

edcRagf CPRBTSeh, LYt 1§ net 21ipitgdsiberets ofsecam,
€38 rbkp@ha®ne1 QL d M0k 81 SLDURL L1 af J5uRiSee Subynit
bi ndi ng Srotein. Alternétively?acioELgnay cénpri%g a
Béabreicphgfassdabl yxwheres n thesoe eathacitsgor other

.Ses 0 . pre subunits from ot her chaperonins

39%F%E§ §§e§§?ﬁ£%ﬁg°present i nvention may take any of
the fornms Iisted above, including fragnments of
CHAPEBRONB PROTEBINWS, and any conbi nation thereof. The
chaperonin G oEL may be obtained froma mcrobial
gﬁ%£§$8ﬁ§2§%g§gigg(ggﬁgetgngg —gggibgtRggnggugggﬁegkgtes of

other proteins and assist them to reach a functional

conformation. This is achieved in most cases through the
expenditure of ATP. Originally identified by their
increased abundance following heat shock, chaperone proteins
in general recognise exposed hydrophobic surfaces of non-
native species of proteins and form non-covalent

interactions with them, stabilising them against



for exanple, those off Escherichia spp., Thernus spp.

Streptococcus spp. , Staphyl ococcus spp. r Bacillus
wepms/058d4ept ospira spp. , Spirillumspp. |, PCT/SG2004/000417

Lact obaci | l us spp. Mycopl asma spp. r Pseudononas spp.

, Streptonyces spp. Corynebacterium spp. r

Bacteroid.es spp. and dostridiumspp. . GoEL is

preferably isolated from Escherichia coll.

ALt ereati Net ym& Obhe FBY @@iﬁﬁ@ﬁ_@ﬁ.f r een EREEMYE the
t hernmophilus or Costridiumdifficile. SUBSTRATE The

BobepeRt&de sterf EPphbrys a EbIMaN¥uppsee erivea Awrap ATP-

t C e y .
R T g A e R
permexahpd esebpt@sénicsstmperadlpoIypepaliby, fauppagt 8o occur.
of '"the arra%/%%ygg,ﬁag be provided with variety of _
Uarh atas) FiodlietPth SpREGIEY hEOsBb8EFaAYE, cPBTperare on-
toeopr ot b Hld the, chaney ane dndeshReberi BRRRE! Laglerone
thereon. These surfaces may be conprised of noieties
Bebecteddnr oreeWe bl bungimsttingropprpntenisli dor a
]gfc%cﬁﬁéf%eeté&n%c% t:gpar( b@é%eatreé’acﬂgét.er”?fy am nes,

ITicates, carbony I'i m dazoles and époxi des.

Thesubstrate may be provided with an hydrophobic
haf fersnicoatasges Suf tadbdmesiest ratesdioectisd ta bhaeding

resent invention are, for exanmple, bipo - chi
SRETT LT T O T I ME) o et PRI L 87 nflBBAAsand HSP6O
avad held 181 ff ¥ (PR P F e s M JehnGATd ON-EEp dHE: GEINPERONEended

P EIN The chaperone protein of the present invention

¥Ry felaridd ePniporaieronso alderh | 252 phopedt Fesrefppndingly

%f@!‘ @eW tﬂ?caplhaé}%lod@]f@%]@%h@%&i%@%g%gg‘p&ﬂgfn' 5% by
Indingto a target protein or 1inmpro ol di ng

dlrizd 1 onscldyipiec add yEisugho Ippetifd Ta¢ | bnsaacentachal egrdlosure.
by del eting, introducing or mutating specific codons

i.n the cDNA sequence of _thechaperone., Typigcall ,

i PP B T S a0 EREE oFf b RBbeYone” s

bt Bgeness scedudrel se di Meei-eG tit80enLsE SoffMy PLotein to
performed b y polynerase chain reactiopn or sone other

]R3 ThathdtF Kitovth T KOS ofPERFEINF P REeRFt 10|

Wi d1odeapRregiat ed Adialn ohd }0@§a§@9§né9 £PE a1s0 able
am no acid sequence of G oEL may be of the
ttorseractt i -tnale ve arradeimsl &y sulbeiFtoelenubdr pokaght .
= 4.0 - | ar. ta_nan - _ pol or_arpmatic, -
O e e 400 20 PO PE8 PP L1 e 20
mogleser hat iweel ggiith siddidiiron £ neay =beb hategt ©al heampi 80
aci d sequence of G oEL. For exanple, polar to non -
| ar, resid bstitutiqns . The, nodif ] N

Agéé Lﬁ% I}Z jed a 0, aci d
VI REPBIS 1o IS AP S5 GRVE0Y, HOmoY bybUEST X 0T 5E0 7B
Mupekonehrseguence may b e 90- 95%

The chaperone is preferably selected from the group
consisting of HsplO00, Hsp90, Hsp70, Hsp60 and small Hsps,
for example Hsp25 and the like. Preferably, the chaperone
may be an Hsp60 chaperone of the group I chaperonin type.
More preferably, the chaperone may be of the chaperonin type
possessing peptide-dependent ATPase activity. Most

preferably, the chaperonin may be, for example, GroEL.
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honol ogous t o SEQID No. 2 . Alternatively, the am no
aci d sequence may be 96, 97, 98 or 99% honvol ogous to

WGEE®sIBsMMe. 2 . Honol ogy/ hybri di zati on " Honol ogpCTAaBA004/000417

"honol ogous” refers to sequence simlarity between two

peptides or two nucleic acid nBl ecul es. Honol ogy can

be determ ned by conparing each position in the

al i gned sequences. A degree of honol ogy between

ruekeirebag] dcesEbeharare alh NnepaekdisequeneesaitSod with a co-

function of the nunber of identical or matching

hBEFest | dEBCofOahf AP adIS k€ pbsit PEAEPdRar E8SbyOrhe

SEGUERGRSn, AS LR SETIN § S dirgfl NPELAo a nuclelc acid

sequence Is onol ogous™ t©0 anot her sequence if the

two sequences are substantially identical and the

Alhbbiighathacréshaylof ehesseflUensesrpsetonfeivedg(as well
sed herein, the term'honologous' does not infer

LS SR RERERtr 1o  Hi Shiessy T oo aPBFEo ARt atechlehbage oF

Brke1tonNsi tes ede serasitand gl lohhdephecablibwingeBroposed
optimally aligned (with gaps permtted) , they share

Becheassmabdul BUIBRE ddsi mvartignophpadft ney, ber

b%nnguégqggmﬁgﬁl Wﬂﬁiﬂgg'ﬂ@daﬁgnégkgﬁéhlgPt£B§orbnin the
alternative enbodi nents, sequenc imTlarity In

apt i oal tyatal pyreseslibstaniti.al |y i dentical sequences

may be at least 60% 70% 75% 80% 85% 90%or 95% A

d herein, -a given percent of h ogy_bet ween
é%%%gn&%gs%e%% s (ﬁgxﬂéﬁ? és%?ggeﬁﬁeﬁggg$%eéfPP?mfn
opdpaBdhin at ygned Heguentesh Spbsbanhi abF¥rs to the double
conpl ementary nucl ei¢c acids are nucleic acids in which

tHed cohprenehit Yiatodd'Sie et esss sepretnt{ 4l pgmprise.
tAeNEd £B), tondde pther; Jolecd &, TYO ﬂ@ﬁf&ﬁ%fﬁglddeﬁble—ring

protei n sequences are consi dered substantially
dgieenh Ehes i fthawharongitd rdid @l dgnedof thegytshasefapm a non-—
about  70% se nce identity. In alternativ

FESte nen e RS B A e 1 DR RER R e bee

$eastt b oatGtaEFdsti BRraalgd @att B8acrttbeastk99%hion of

or at,|east 9596%éi§i | alignnent, of sequences for

toat F8brst of9 i1 ahey bed cdntiere EHY usYRgeRrical

Yariheiys of algorithnms , such as the | ocal honol ogy

al gorithm of Sm thand Waterman, 1981, Adv. Appl . Mth

2 . 482, the honol ogy alignnment al gorithm of Needl eman

Bl Wt OrL Jefins 2 st ral, 4993erahby segk éndrical,
.S [ t .of ar L pma 9

Broy R s L R TRy °PEee

ooepaitere sechdinplenefafilons ofpdheste ah gondtdfistiisuch

a;Hgﬁf. B STFI'I'.,t FASTA_and TFASTA in the Wsconsin .

CEHTCS B T PEcRAgE” GIHEITES Compit er® @ bgpproteins.

Nesli soeh i W 1 oS AidedSequence foeMbly HRYr&ESHPE 1ining

determ ned using the BLAST al goxithm described in

el ieram|apicalogipmain, ovpleadh obubynEt 408 theoring

A&EﬂéﬁhfévfF%H%iﬁya%éﬁ%%%ﬁ%'h;ﬁﬁ%ﬁéfﬁﬁﬁds to non-native

proteins in a multivalent interaction between their

respective exposed hydrophobic surfaces.

In a second operative condition the binding of ATP, to an
equatorial domain of GroEL, together with a co-chaperonin,
GroES, at a location in an apical domain of GroEL per se

induces a conformational change in the ring structure.
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Sof tware for perform ng BLAST anal ysis may be
avai | abl e through the National Center for

waeizats@ssnanl ogy | nformati on (through the interneCTaG2004/000417

http: // ww. ncbi . nl mni h.gov/) . The BLAST al goxithm
i nvol ves first identifying high9scoring sequence pairs
(HSPs) by identifying short words of length Win the
guery sequence that either nmatch or satisfy sone
PasoRs vies -adradntedysdieshol de stonerd whensabbgpedpwhthins
a word of the sane length in a database sequence. T is
reR R (Y 48 e i ghbed? hebdle®sd score threshol d.
Initial neighbourhood word hits act as seeds for
ITHd | &d G- Sear S i P rd hits
ar e extendedi|$%§%r§%ﬁé%%?%%ns ap%ﬁg‘é%%%@§%§§eg%% eni bloc
fsrvemerftao fad hehe el api vzl addngniventoSceaehcan bee subunits
i.ncreased. Extension of the word hits ip each
ditt &2l o % AT Where THE T 1 Ghi g Pk abetragar ko the
netterd adMileat ove tld grureita SCaF e d@H SaPffa by fhe Tpe

uantity X fromits maxi mnum achi eved val ue; the

Cat APETSESPE dded Ay Grlnndtovkwelukold e is closed

JFguml atli.ea of rgne - | - scoring residue .
al i gmntrs; or the éﬁfg%rg?%%gragds%%uceencaetitshreaapcﬁce - domain
Tise tBEAST lavgbedt hmdpdanameteal sWwAly, firand:-be dedermd heve

Ltivity and eed of .the alignnent. The BLAST
%’Irggﬁ’gﬁw%%gﬁ (8e°a8 % |He§t&@(?\%rtd> hgihlgafedbinte the
ceatBeOSUNG2tgCor The btk (iHemdaotfr gy He f D1
1992, Proc. Netl. Acad So. USA PR RN nydrophilic
189557 4R FERFENfVPBF 16D %he dxpdetafory@®sed MBiarhobic

4moho0adiQr rBs04u05 Q10031 Q- ) 42304, @ '
conpar?sén gfsbo?h stpanﬁsg Eﬁggﬁgééﬁ?gﬁgﬁjf%ékwjve state of
Shat pelvypabtsieil arity between two sequences using the

BLAST algorithmis the snallest sum probability

Rt _Whj proyi n_indication of the

L e e A DR B Sndse s gapture
endaneheasei ldy SegoBENCaatWUtHe0peUkpRY: tGRIRNGR.s e Ffolded into
a ternﬁtive enbodinegts o f the invention, nucleotide

6 ° afif hb" &ct o SequentBs aPEUEEnaPder-gd eaiiss frant ibal Pprformed
byephé cohmé foLbwer sprblesh swmopr e_@%@lelr'ehx 1N B oET, prptein.

conparison of the test sequencés Is | ess than abou
Ereferably | ess than about 0.1, nore preferably |ess
Fahespdoty: (FHIED ahd HESE preftrabliyd-éypet anbakouting
O . ter i L adi cat | ; nucl ei.c_aci
seg%i%%ﬁg §#é§§g%£ %ﬁ?#g [y %%ggF%%g%¥§?§'igrPﬁgthHe €
fiwpl beelietites iyl e zeepbarmachcpt héngundemn.nmoder at el y
stringent, or preferably stringent, conditions.

ridi j ta filter - bound sequences, under
%%e%%%i%f gkrolEﬁJgeI%?yc%%raPﬁsﬁsa nﬁgP‘?FTBFféQaﬁﬁPa, apdethe
@eErdiornidy inte 0. oy NedPQ: 4186 sedi vpidedeey! taulk-bate;c,
éé%?%ﬁ 1 mM EDTA at 65C, and washing in 0.2 x SSC/0.1%
SHISC Vs e DTSR 1C ef LHECTEES) , 1989,
GrokEL may also, for example, comprise a heptameric ring of

wild-type GroEL and a ring of another chaperonin protein,

for example, rubisco subunit binding protein or CCT.

GroEL may further comprise a double ring assembly wherein
one or both rings comprise one or more subunits from other

chaperonins and each ring may be a heteromeric heptamer.
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Current Protocols in Ml ecular Biology, Vol. 1, Geen
Publ i shing Associates, Inc., and John Wley & Sons,

woneos/s¢aw York, at p . 2.10.3). Alternativel yPCT/SG2004/000417

hybri di zation to filter - bound sequences under

stringent conditions may, for éxanple, be perforned in

0.5 M NaHPO 4, 7% SDS, 1 mM EDTA at 650C, and washi ng

in 0.1 x SSC/0.1% SDS at 68C (see Ausubel, et al

(Feds)ex k@@, theprapg Huy digatd 0N G0adbt i 9Hse "BY Pch of the

nodi fied in accordance with known net hods dependi ng on

the Bsequebices ot ioit Br estbyrsies Tiff s8N, (TKYBY],) or one or more
ratory _Techni ques i.n Bi ochenistry and Ml ecul ar ,

SRS by B PAPT: Rt T 1 et obebl Semmat ively,

Gro@apier c3mpOyeeVvh eWdfb IR INGiPlas o ybiidizat 9L o

and the strategy of nucleic acid probe assays"”, ,

EPSEViTéPNY REWPYSPRY ©ONGefdr aldng sstyurigentf mondittiens

2hepeehected to be about 50C |ower than the therma

nelping point for the specific sequence at a defined

ionic strength and pH As defined herein, the

expEésser 1@ blEe"p¥ eclendes nwanitdnts mefy natie/enr@ o the
eptide, for examnple: deletions, including

??%ﬁga %gggda%%oY?agﬂgﬁﬁgglﬁﬁsgFﬁ%m%?qﬁuTQuﬁHQHQﬁﬂﬁe

pnotudheg sagoedy padvpephi-des amd Lsi on proteins;

substitutions, for exanple site- directed nmutants and

ihlelhc variants. As used herein, "polypeptide" neans
¥ CRAPRTORL AT aclhay, Preghiralass diramergrt coobpest source

selé@ﬁéaaif&ﬁ%h@%éﬁﬁat:l')ﬂ@i{s%ig?h ogl ¥eesulat WO% rehaea,

ghosphorylation), and 1nclude: n ral proteins;
9ht pEeTRlor tleewntsihnaftcpelypépti dep . and heeptisdeppas

L d | ecul .g. a fusion protein or
SR R R e por r Bk COREES] AGoar] FOFIgare GPPas
pabypepi ralesigh. t Mpimyentinoppend aaseedad Pk 8Pp. ,
~@§ r'shgg an am no aci d sequence from another protein
g%%ﬁ? )SEP odi TG RdOPeper deRP - neFaarhgmyseserampl e
PRy OEBISchaNi Y L Of BABELrBPHes @ anﬁgyglggggggium spp. .
q.Vv.,, sugar, lipid, etc.) covalently linked to e
b des pifdf eptlivdérsebeted fraywpEsahbyithéaprofein

27+ POl VipeRt ' ox_substantially pure

or rec&%%i#ﬁﬁ?% iﬁegﬁ%%?$%2%$|%%§e§a r?ﬂc&ﬁaﬁyxﬁﬁthout
thewnehiohys tdre dlntsrodid! iwnd of racpret eol yti c cl eavage
site; an N or Ainked glycosylation site in which the

#ﬁﬁ%ﬁ%&ﬁg gl ycosylation site is a high mannose type, a

pe or a conplex type glycosylation site; an
acylation site, for exanple, a nyristoylation site; a

Thet hydlattiren esiitse pra frhasphery | £61 00 §{h}]£>1§d)r’@ SHl phatiphay or
si&g and a prenylation site, for exanple, a farnesyl

BPQérAityl  SPEECPREYerb AR PR | Bromfaryesuitable
nEhRRArON&nRkel ebnt B P& P ON el 10 art, for example a

plastics material. Typically, supports of 'the array type
may be provided with a variety of surfaces, located in spots
on the substrate, to permit the protein of the chaperone
type to be immobilised thereon. These surfaces may be
comprised of moieties selected from the group consisting of,
inter alia, nitriloacetic acid, carboxylates, quaternary

amines, silicates, carbonyl diimidazoles and epoxides. The



a) optimse the orientation of the imobilised
chaperone and m nim se steric hindrance between the
wohep@sgnae and a solid substrate; b ) direct tReTSGR@a000417
specificity of the chaperone, and c) alter the target
specificity of the chaperone. IInl order to optimse the
orientation of the G oEL chaperonin and m nim se
steric hindrance, Asp490 nay be substituted with a Cys
r @i shthes { SE Y Do doprdy i dEhi §1kHt ahi apdmbh@@%e%a%mer
thiol group n the equatorial domain of GoEL. The
tHrdti%F oup may, for exanple facilitate the
introduction of biotin at this site. This is

aslyant aoe Qs @8y 4 POPbELLsgtion, of & gggsgﬂtagn@%E%Xogr are,

a bead can be achi eved by taking advantage
| e reaedniplie beab veesh bp ot aﬁaipﬁﬁlédftﬁmejﬂﬁheﬁg@n® or_
streptavidin noiety |ocated on an array or a

o AR HRE R arkRAdSprEriieply BfomhRierset chaper on| n
the nutations Leu200MArg, Ser201-"Gy and Pro202"Asp
0RER FR2NaoB)of NP A LPER DS bRErAPcal domain of
the subunits of GOEL, a consensus brnding notif, RGD,
11gﬂemflc for the integrin famly of proteins.

egiarsrare imporeamtof ntivel presentel hvemdicel xhay be
er d have been i icated in

Sl gnzfl )éd % %C&élgg?/oe a?rg 2% i ond PR %%%Joe%t)rrp ?Eeex?%ﬁ’le' the

@hﬂpdﬂﬂndtﬁaymhuhmmﬁiﬁﬁédSt&«lh@&@bé“@ksWbiﬁ@lﬁéeto a target
al S%ﬁ .ecogni.sed b |nte rins. This is advantageous as

T OF o B GO ELC T R hel WpF e Honaf YO hFR bl $#eh
RIS SPeeiHd Girtyy ath]_%é@e&%ﬁccﬁépeéﬂwf ] d};é
group or famly of proteins.It will be appreciate
&R tadmg §p@d41rfgcrrmqfiort3)uird tﬁ@lwlkb@lm:zédsmm@lcae of the

onai \ perone used in. t resent
?ﬁ%ﬁt&?’%% |nT3/|p(caf 6}{1 i 561 At A Rpectite Clgro i 'pogre site-
Hameky eof mpraigeiness. i sTo aﬂim-dmﬁedwercgeﬁutsaa@@mésm tyaPfbe
GroEL,rtge mut ati ons ri 99-~lle, Tyr 204 1le, Leu234
PeFEE IR By 741 éfm% Fhopife TepDem e SR Other
Vak 2641 2PRe thSEQKNB N0+ #): HERG her Mmdel i it he,api cal
protein -binding domain of G oEL. These nutations

result in the replacenent of the substrate binding
dpeliticheyappracdaitech Grdumadidigrerionis magde Hq Hate amino

atidheLAnsare. & @&QHRJMEWPQQP%HQWHé ﬁﬁH ﬁ]éﬁt%y% type, for

advant ageous as it allows "the capture
eremEblef subgstisuthamn we?@qdra&wt@usjqzlama\zmriﬂmleaﬂ Go non-

ype &roEL. Alternati.vel tions may
g‘hgrde tgr?nélra)l 4Se hé Sl{&?szll’ at%es&ot‘f(ﬁ agi%Fly non-
Obnéﬁ@ﬁhtmvéhsGGEtQtuﬁUbhﬁﬁQ@%UQ%ﬂm%d@|ﬂ$'Ehd”éﬂfﬁd1ac1d

This i s advant a%eous as it allows for the possibility
gegduence of Gro For example, polar to non-polar residue

substitutions.

The modified amino acid sequence of GroEL may be 70-80%
homologous to SEQ ID No. 2. The sequence may be 90-95%
homologous to SEQ ID No. 2. Alternatively, the amino acid

sequence may be 96, 97, 98 or 99% homologous to SEQ ID No.
2.
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i ncreased capture of proteins by various forns of
G oEL on an array or a bead. The array or bead may

woanprossddone or nore different types of nut at edT/SGedH/000417

Alternatively, for exanple, a first array or a bead

may conprise only wild -type ofl2G oEL and may be

assayed with a biological sanple in parallel with a
second array or bead conprising a further type of
Ménatled yAhebls: i PREPARMT ON QF THE PROTEI N SEPARATI ON

DEVI CE The protein separation device in accordance

with the present invention may conveniently take the

f SOROIPIAN aFthy ML QRIS Oriot s &ai feBieneel $imilarity

HRRAh Kpouhd A s, siild el f Do ald dhe.Al1ay. or
bead is preferably prepared in accordance w W e
Hemgflagvucen' $d mttrarotirons . by ygpommpd ting fe@iclanaesiayn in the
L i.s_inval ves the st%gs of : a) %ge/dr ting one or nore .
§poPL ot SHBEF G T he ardS8F 5 ¢ BCONFE nad e faclelc
Bclid eadbagwihe: e JBIE fRAtSHVES hi @ £hapesONg, of the
and c) Incubating the array overnight in an
RURPEIES Pér 1dpréfigiadbIGr, MR i@ irahgiud lett GeElommynie acids

a . OF . r ef ly 2 to.
%%E%g,l‘e?rgég %Ir?% St ab yhcé{l%?gsteﬁr%%q{r%&mr%g Scrb% erddt y- 5 used
herzag) nh andledst et ercaplen Gyl "dmdr@busmytdanother

| caded ont e or each spot. The array may, be i
PRHERESqL i iR GRS 46 il Gioia ly identical
BEnef enabkynctriomal0.a2% ita t3 RIWIe,OfsdfRidY 1iS conserved
i mobi | i sed on the or each spot. Mre preferably 0.5
{BS2UPRDI kST ABFe PHHSF E£gB) Y heore kogpuls '5 dams ercind st

I r.Qt ei . j s i ilis Qn the or. _
BShEToeh PRa-tery oot oL ol o e B GAT GR re
Thes pdeoted nsithsaabitdladdiyc dldesanilad. fidt, uwseen otheally
pyesen i(m/,C ntion nmay be %e tured using reagents .
SLT et 10 PRESGPSIP-EoRSH st Iig Yo e tropiee 5t aPout 503

agenésce deliel gamrtisy beat dehedwi, NG ragentge PHHeRE share
%gent s, Laser - induced denaturation and soni cati on.
et erdbtyCt henehaBOrépPe Afent Lrayiade vee labrsd mensmy
Q@@@éQé@QEHMQEQQEkEFngopgﬂﬁgﬂqgn%ﬁ%%hﬂﬁy%%ﬁE%an%&gﬁly
thiourea, sodiumthiocyanate and anmmoni um
¢ phbcaPred@vnably st neydeeerfjedeamay aog, fioR, exarpl 60%, 85%,
di e Lphate . Preferabl t he reducing
2%’%#5‘“ n%@’d 'bcep\%eﬁgg edSF PSR dft RESERT BSESET (A8 Qidbgmology
beagent )seqliehceer yehottel tasddédyrier eapiseeikanel identity in
Preferably, the oxidising agent may be hydrogen
Ve J%G Y “2PnedBPEI B§AREPC8Empl e may be denatured by a
conbi nati on of

Substantially complementary nucleic acids are nucleic acids

in which the complement of one molecule is substantially
identical to the other molecule. Two nucleic acid or protein
sequences are considered substantially identical if, when
optimally aligned, they share at least about 70% sequence
identity. In alternative embodiments, sequence identity may
for example be at least 75%, at least 80%, at least 85%, at
least 90%, or at least 95%. Optimal alignment of sequences
for comparisons of identity may be conducted using a variety

of algorithms, such as the local homology algorithm of Smith
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the above - nentioned denaturing agents. Most

preferably the biol ogical sanple is denatured by, for
wexensph®49a buffer conprising a chel ati ng agenPCT/AGR004/000417

exanpl e, EDTA; dithiotreitol and guanidine

hydrochl ori de. The biol ogi cal Isanple is denatured for

about 1 to 2 hours in the denaturation buffer. The

bi ol ogi cal sanple nmay be subsequently diluted in

énduWaKbﬁméﬁsr19ghisAﬂVepAppUOMBmthezdemaQuredephomenngy

to partiall renature and pronote the_ binding_of the
Hrigiment A EYRELE WhoﬁlﬁﬁegéﬁWanﬁE@nWP8§F8ms19?8r J. Mol.

BXAPl & . DYy erpM ggéﬁbﬂlBerle1&B§lEgafatercﬁeac o8f b8&tson
of the salt I1s too great for GoEL to bind to

EdEhdhumEdlprb9%8n Pr&ci Alvg ON. Cﬂéa@ENﬂwwREDSHREEEIN$4HN and

OLOG, CAL. SA fer to Flg e 10
Aicmine el B ehehtal ek o BEsE 21688 1tnms (such

dd larstr adpesirr G pEEASBASQﬂWTE@BTHgﬂhedh@nWQsaonsul Genetics
Neutr Avi di n bead. The beads woul d typically be | ocated
Sfor’ftéﬂad%ﬁ FRckage orethay FrrREtes grpﬁﬁd Wrehsarp YT

. t t oLt C
TP | STOGLR00 B S0, £ OB BECE 00 Bk cne
Iﬁdﬁﬂlaﬂgpxxwmmur®@$ctobe®lndlhgtsohﬁioét alhe 1990, J. Mol.

Bl gr 403 b of St Te nefEbehidapeartt BoS S iR -
RIFsEnRGe Go 519E5E o £ DRy Emspaéﬁéaybys emgf;tpﬁél atgilable
'protelns to 82kDa or greater (Chaudhuri et al.,2001)

Aot ha e Mip ErR ER Bt @PﬁSB%ﬁE‘?CHQQéOQM uhgformation

m{}os%%m dHe ] A Yerdde g@%@{ﬁd/%@&eﬁebisﬁlﬁrﬁlh gov/) . The
eased by the addition :

Eﬂéﬁﬂbﬁiqumthmunm@olVQMeﬁlp$btedﬂnSeﬁalaglbnghsscorlng

carried out. [ enc rotern

SReit e e R R s SR A P R
idewhee reeoy ddagudicd hehdhventheon maycheoiknsabased some

wi th a biological sanple contalnlng%denatured

Bnedidivies VAt B YRt et d s3Rpre T sWpeRfataBRgd with a word

<ﬁ#%ﬁ%ﬂ@%%é'héhéﬂwgi&|£9a§@éb§§£f§équéhéeb'@|9§'£@%erred to
sanpl e may be incubated with the protein separation

agevdihee rﬁeolgfﬂmwudecrpq ord sovrs bindespeidpreferably
f or h%%Oljlf o c{]ﬁd %1@@4\ e{]taé n%égn}:;g illil_{gjﬁ)t%ng 2%earches

ernat hEUbAt I on er jod TS f
tm rfdﬁﬁslo@«gemawsp§pemé|»@obd nlditug gan beteeddyeth byoth

washi ng the proteln separation device in a sujtable ,
DO Ph e TN FUEFHSE of OF it 2r B3 Aaythe cumulative

deleazed @/ccﬁ:ré: éJh tmae M esenseq of pMIAs 8H K¢ £hdhford hits
protein separation device may be processed using, for

wmhe digsigiglen sis thabl ecdutipen dewi Eel howinabparameters
J:r Met: for J%&la&%‘%ﬁf&(rﬁ%nt U§§c§re falls off by the

quantity X from its maximum achieved value; the cumulative
score goes to zero or below, due to the accumulation of one
or more negative-scoring residue alignments; or the end of
either sequence is reached. The BLAST algorithm parameters
W, T and X determine the sensitivity and speed of the
alignment. The BLAST program may use as defaults a word
length (W) of 11, the BLOSUM62 scoring matrix (Henikoff and
Henikoff, 1992, Proc. Natl. Acad. Sci. USA 89: 10915-10919)
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The protein separation device in accordance with the
present invention nmay be useful in the identification

wohodsiossagi cal markers for di sease. For exanpl eCTSBR004/000417

protein separation device nmay isolate proteins froma
patient suffering froma partitél ar di sease that are

only expressed in the diseased state when referenced

with a nornmal subject. Alternatively, these isol ated
pXdyemsateayBbe afnddr, esexprtessech ofE)owel expressed dn 0.1 or

he_di seas state. The protei n separati on device nmay
be%&SQFug Sglté§i%¥ﬁ®0 RotgF§rcéhﬁbsﬁFFb@wﬂo%Parlson of both

nggﬁgbcabnéaﬁgh%uﬂ@‘af'%NgIé%&ﬁﬂéﬂfﬁéﬂ*%ﬂﬁi%é&lty between
bi ol ogi cal markers, prior to and subsequent

éwnlﬁeguﬁaceanU@ﬂn@'ﬁﬁ@ﬁﬁﬁé&%ﬂ ladglomrt ety ddeutdnedllest sum
co 0 Th Its coul d give an indic n, for
# 915¥ ?ﬁéﬁi de 5?f%b§§% L OESH &Y i 5ﬁf A S Sind e

@hbbaﬁﬂl1fynﬂyaﬂﬂhbﬁabl@ﬁtbﬁ e wereenidgufleotide or amino
phar maceuti cal or neutraceutical conpounds . The

BFé?eFﬁqg%ﬁﬁ?étW8H1@e9F€§rw§y shapase JSerditarmatiae
PRLRIRPRLS: Of o & @h%eéﬁ%e%EQB% Eﬁ%u@a@faéhﬁﬁe&ﬁg&J%%ld

device may be used fo screen’for biological markers in
achiiehogs catesamplé dpriedr suthstiong iadd yafiden ttircedt ientthe

f di t t the effi
She S eh T of T, BhPhERe B3R 6 Chrbrsaert ohhaTs: st
s@gaéﬂ&e@m@leyeee maynf upbher 1he puead LB 16l agRRSehdn about

di sease by assay |ng for changes |n the relative
BohceRPFatPoRESERPL pdPEANENBROREGIEAl - Rer ksl M sk

biokogisal §@§9|@haﬁdgaeh@9@0@§hy, the present
i nvention may find particular application in the

di agnosi s of disease associated with proteins that
havelperndpl vedindicatiby, ther évanplelehosecddssasesnces
e t h r dlsease
L A A R
hybxlaltgpﬁaaaaphiﬂﬁhyrlahdéalmsdbeaoaﬁy amdlngent, or

tro ic |l ateral scler Mbst referab
BB et P By BORARbaoRh | HeBHiaS R erpfie Filter-
%é@@@n&é@&éﬂ@é§DQHQé?OﬁBHSBQEBE9|Qﬁﬁﬁhb%ﬁt t8hditions may,
exanpl e, Creutzfeld - Jakob Di sease, vari ant

@?Jétﬁ%aﬁl@@bep BJakeprbpseadeinclr §t MaHﬁHPO& rdtssp@ium dodecyl
%ﬁyndr M Eﬁ&ﬂlagagb g ahﬁs%gghﬁngKﬁhuO 2 x
ﬁuyplcal

sease Bovi ne
E&@é@hﬂ%dﬁﬁih&t &@P@pleeeFBhsnbeSpoeglbdrn1eds) 1989,

nceph at h Trans si ble M_nkEnce haI pathy
2 R M U e A L
ﬁmﬁppﬂai@@atm@cm@eﬁr otgkN, sgpar abhaANwde¥y,Ce BBYs, Inc.,
further be used to isolate proteins from any denatured

6| 6o eal 2 dipl @: 10hé) f obl e ngtéxanisl ebybréfifiapsdopyto
ff@%ég—ﬁédﬁ@téé&ﬁgﬂcégduﬂgérb¥t%@¥g8£tlEghhﬁkhgﬂs may, for

example, be performed in 0.5 M NaHPQO4, 7% SDS, 1 mM EDTA at
65°C, and washing in 0.1 x SSC/0.1% SDS at 68°C (see
Ausubel, et al. (eds), 1989, supra). Hybridization
conditions may be modified in accordance with known methods
depending on the sequence of interest (see Tijssen, 1993,
Laboratory Techniques in Biochemistry and Molecular Biology
—— Hybridization with Nucleic Acid Probes, Part I, Chapter 2

"Overview of principles of hybridization and the strategy of
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EXAMPLE 1 This exanpl e describes the purification of a
nodi fied G oEL protein. CELL CULTURE Approxi mately 6

woRbsassad an E . coli bacterial cell cul ture PCT/SG2004/000417

transfornmed with an expression plasmd conprising

G oEL was incubated in Luria bdéth (Invitrogen) in a

shaker (250 rpnm) at 37 C . Wien the optical density of

the culture reached 0.6, ImMof |PTG (isopropyl - d- .
mcd@Jcaet:dmypanbﬁé de)sanas” ,aOEi:&ﬂext-i)etheN@xle@fE) Td;@nerally,
cylture was t i ncubated for a further 4 -

5 Rt cap é WS SHiFs SIS ha? \}é%t%@o%t/ D" Power than
Gend rinkuaati pe1aL %ﬁhtg 00 40 ﬁ%’éfﬁ@@e&%‘ dt a

pel lets were store - 800C . PURI FI CATI ON

Aleffrigzedn ioakE p*érleeﬂtghhaﬁrrcxéswspended in 45 m| of

buffer A[50 inMliris- HCL pH 7.5, ImMDTT, O

RNBE y Islfo quorlde) ,lm\/l
%hlgsdg(gﬁpgguégg%g%gdn%ms%f S 1At oUg Or]%i Fren CE“h Cﬁgrsesvsarlants

folfr eletthrE’ESrmEthaﬂypfﬁ]gﬁﬁ% cRld guBgs e df1ds 0,
psi .to, obtain a cell lysate. The cell |ysate was

&QﬁthfjﬁﬂgeHr‘éPc%El@@@ ﬁmgi figr meHair l”lsr%‘ffsltjﬁé? rfdtchint
was i $ehat eghandas wep |t%'§%‘&ﬁ§>% %ysion

sul phate. The supernatent” wa I nj ecte Into a
Pyeyeinst oyepelt t upidnephdlvic axsmrlactsidre-chlneuted mutants

g;g_sg?%r {/Lgog’,gﬂr%p%g\]apan) . The colum was pre -

equi ed w % ammoni a sul phate and 20%
met hanol in buffer A . The injected sanple was all owed
Be neadhhegeihj bt poivbeptiblet mizes aHye @Rl Maswino

theg washed wth th uffer A . Subsequently, G oEL
L9581 QPRSP By Femn8 of. SR By S SIS awR gt 6 of

ﬂﬂH@Eh@aﬁﬂ%@h@§Qy . g1yaoghadi-ann of %%égﬁh&}ﬁlaﬂlon , and

buffer A . Eluted fractl ons contai ning G OEL were
BB6LEES aneR R EEL RAStEdE6Hs BYNihed intoy ines cadiblaat

[ ti,Q preci t the
UL o0 0 PRLQUER. LN LSO 00 (oo
ai £hs b meirandrStrMLA§Ea The ipgeoingl patre iwas comprising
gg#ﬁl et ed %]g) 000 )é( g and res(%sg nded in huffer A
LS G- 105 F LY BPOARECs Pdr bt nvegioen and a second
dypteah | yorptidineg eh eRhihocuktidr g %hc%'@&@m another
approxi mately 250 ng of > 95% pure OEL, see Figure 5

BRgtein PPI@@%@%ﬁbmmadéééﬁdss?ﬁ@tldgsau Ae¢legsnopAcE
Qﬁémﬁiefﬁéﬁgdeg;ﬂégﬂhg BHEY by h@¥ % 5|ag§gr0%239 Groups

I nteraction col umm was puri

bQrvty.sugme 111=pivmeet|l:af! vxewghtanﬂﬁykénnﬁ@eleBlouehBr eeptide;
|nedSandard fro I nvi t en Cata

f@6 %ﬁ%lsmaztl%sare yPégﬁigg vBfyPrs %lél §r1@0i2{’pf8tlde

m@y0$etﬂ%ﬁuﬂkﬂﬁdﬁﬂ pupkebNtiELgyYr pubeSbonscaosPeBSSI €

- staine

The modifications may include, without limitation, the
introduction of a proteolytic cleavage site; an N- or O-
linked glycosylation site in which the N-linked
glycosylation site is a high mannose type, a hybrid type or
a complex type glycosylation site; an acylation site, for
example, a myristoylation site; a methylation site; a
phosphorylation site; a sulphation site and a prenylation

site, for example, a farnesyl or geranyl site.
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nati ve PAGE gel showing the purity of reconstituted
G oEL - 490- 14. Lanes 1 and 2 represent 10 and 5 ng

woRosassMe G oEL - 490 respectively. Lane 3 i sPar/SG2004/000417

nol ecul ar wei ght marker (H gh nol ecul ar wei ght markers
for native el ectrophoresis frokPAmrersham bi osci ences

, product code: 17- 0445- 01). G oEL - 490 was then
conj ugated onto NeutrAvidin beads and tested for
ATRdseabtti vinbylidnd agriatreiat ftoldidigpropes tpestefhenay be
rec nstitu%egl G oEL was to function as an ATPase and
P&TeTESHabPé of protein fol ding, see Figure 7 and
Figure 8.Figure 7 denonstrates the ATPase activity of
&) OEL490 oBpNewti AV ictien eads MSiohd AN FHZ Chglobilised
phosphat e assay kit from nol ecul ar Probes (Catal og
€bdperpnesud) Minggdedsttepol miindsanive dadrersmn dfhet wo

ﬁﬁggégbﬁeeﬁﬁﬁré”EBﬁﬁga%%bEt% .of G oEL - 490 was

used tor the activi assay. Fidure 8 shows the

substrate folding ability of G oEL-490 on NeutrAvidin

béads. Thedsubstr ahe fralrdieng splichiftiyiwgs dfestted dhaddiene,

ability to refold denatured mtochondrial nalate

88Hydr ogenase (nMvDH) . The assay protocol was taken

fromStaniforth et al., 1994. Each data point is the

cgpeat of &woesepreatarg¥pekbeRAlrsciBii eff hehatha¥Rrone.

mvDH wi | | have the ability to convert NADH (OD at

340n t o, NAD+ grno 0D at 340nm in the presence of _

ORaPbAckt Bt PP FHEFET bPE, CpdsNEATéOty GEL theq§FoEL chaperonin

gl i MiAYmWaS ; educhi9f | a

T O Eonrt e ARk TaN OF ot e

@G BES wWags prrstiled (SFAgIA DBAE2ani ofhexc hatge iool dmiroduces
' ) .. coli _transforne i th.G oES expression ,

%%@%ﬂggsg%%rgpe ]bI?oJ\C/\%eiﬁ lalg‘fglo%‘l grwﬁgﬁlgsog .Gr(?%ﬁi‘ e thiol

gﬁamfxﬁyr,}sdmﬂtdaxgﬁlpEé gapgeishee ﬁhﬁSﬂhﬁS:odld@W@\éﬁr of biotin

t he ce sate _obtained after French pressing was.

Fhcibhi e%ll%et' 80bC f or S 289K RGEEEOHS Eéaéﬂ‘pgpé%ﬁééf:lon of

SEHBI, LY & rPrteh PSoPr §S88LdI BahhBel ¥88L8velN8y taking

coagul ated proteins were then centrifuged at 172, 000 X

Ydrtage mihdiles . iThersgpépnabahveaasbdetant édcandd in GroEL

1Nk ected. . Llihrated with_buffer A .

P e TS P SO et e B P Bp et et Rt RePoae

colum for 20 m nutes. The colum was then washed wth

bufdiere die GaESwaspetiufeditgi of ahei GeaELgradpenbnin,

of 0to 0.6 MNad in buffer A. Eluted fractions

ot i PG JE8 kY & AdentI 95 < BFLSDIPAGEr P alisp  (SEQ

AN d ecpnsit Lnt o LS hep yC Lgurat | ' .
b Smani e Sl et © Pato e ERaaes! caofpl 5P HY flountes
ay pgicdly,a @drisemsusfbbadiegimbt e} | R6D| t apeciklit for the

i,ve approxi.mately 150ng, of > iS% ure @ oES, see i
%l"tgeLﬁrelrE .anﬁqéur%yé)lé%g‘g\?sn%‘ co %§£F%n§ 3t §i hBECHER b 11
FOES caylal pimy d6Brthensi el uhedrd£00bAs ohHANhaTEeE en
fractions were i )
implicated in cell signalling. The above mutations may also
comprise, for example, the binding motifs RCD and RYD, which
are also recognised by integrins. This is advantageous as
modification of GroEL in the apical domain allows the target
specificity to be directed towards a specific group or

family of proteins.
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confirmed by SDS - PAGE to be > 95% pure. Lane 1 =
nmol ecul ar wei ght markers, |anes 2- 10 are consecutive

wonrenstosgmag froma colum (5 m| each) . EXAVPLECR/SGRoog/000417

exanpl e descri bes the isolation of proteins froma

bi ol ogi cal sanple using the prafiein separation device

in accordance with the present invention. Serum was

derived froma human bl ood sanple. The Protein

depardtli e depires: congd i et Qx@f%irﬁ@i@@@'ﬂl@ﬁﬁf OFo@L i 19

-, chip array such as, those avail able from C phergen(r)

&ntéoéﬂji_ceéioﬁpﬁ@ataed”tr%ﬁj%dsom#m ek Y eChRRRYAW diged in

Q?l%d%'re \é?ﬂtl @QIV%FM:LQ{H Jhr?rc&ed Ao %Ma‘%gage éc’crvflrce protein
tai ne rom Si gna . e pro ei n” separation device

wasfpmeﬂareﬁ psAtdidrmens: Approxi mately 75ng - 100ng of

G 0EL490 was passed through a . PD O (Anersham

sal.ting PBS- f sal ted
%% &%&6 \X& 7 Ot enr%ylsaﬁec 1%87%1%%?[;,1: e‘q,[fe mutations
¢ORt abnl bi —HPDP ]gﬁpuﬁﬂgg
ggldeF|nggefe$§¢gggnnende sage e bloéghylaglbn

LeacbberPE 0CeeRd3HaL &0 Mk &1V O b N ~Th oWy IBNN% Wazg may
confirmed using a spectroneter at an absorbance of

Rf1 madeydes§he @hlﬁ%@rpé@mww PR PDla GroEL.
ggsakt LQti 0 was ,then
e 2a TS Rett AV B Beda by st Y e Ros trate
pnnﬂeng apehlfhelbeaai'ﬁmmEL h@ugxmm@BSlnHépﬂrdhﬂd, with
hg% §1 mof &Ee hbutrAwlgﬁn medi umis sufficient
ﬂj ua PENOHBIC10F HCOHP Glofl PS4 imBeaddiis 1s

Gdﬁhﬂg@@éduw id GroBlLlowd9@neeiadiher packed WY@ @ ed croEL
colum. The beads were washed with 5 colunn vol unes of

Bt FRFIQFE5ENHM FRES PIrACIOPSLY. BnareaHabieL tosmiliytype
@rofl 'ﬂﬁ%é?ﬁét9ve§yﬁwb%9§é)mu%%5£®ﬂ n%mgh S W@%@IE%
e um 0 unes o

step, the col um was wash W th vV
bapiece Whappllentnbed WinkiBgnvpATR fticirtgnmove GaRfEL with CCT

un ndogenous . pr teins fromE,. coll. The col um
ggsrghe%gmas 19 T8 BPURROVSires of buffer W.

The col um was then ready for use. 75m of human serum
Wats dematdvad-arsengs2581 iof adesatutratd emcbyolkein(tMey of

guanldlqg - qgl, 2ng1EDTA and 10M diithiothreitol) at
BT B8R ST 0O tEnPePat BFEEROPS1PHoURTIPHE LorHifH RésCGroEL on

dmesrgh{ ube 0 f n f |
FK%, §FI7QZQQ?%ﬁNI ohd bBrQ%hNF Qegﬁa%%§i%%ggwggé dne or

m%%eeél ¥%ﬁ3HéYE@Euﬁﬁ mWhétsérGﬁpﬂés Iéﬂte@natheely, for

fo n s then.washe
unhgvo Jﬂ%sg%fggugp @?ggnpayhcomﬁglsﬁ Pﬁgg WlEd_type
m‘as@ﬂrcsEIeparm otagt nise basadyéd @lokLa- b480pgtiegar dhRpse0fin
thEII siate of foldlng eluted fromthe colum
lel with a second’ array or bead comprising a further

type of mutated GroEL.

PREPARATION OF THE PROTEIN SEPARATION DEVICE

The protein separation device in accordance with the present
invention may conveniently take the form of an array or a
bead or other suitable solid support known to those skilled

in the art.
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with 3 colum vol unmes of buffer Wsupplenmented with
3nM ATP. Eluted fractions were collected and protein

woeeals®sswp e det ermi ned by BCA assay (i nvitrogeRryLT/SG2004/000417

El uted fractions of interest were pooled and proteins

were concentrated for identifié8tion using Liquid

Chr omat ogr aphy Mass Spectroscopy. The data obtai ned

showed that by neans of conparison as based on

TGeMBriByr esubead tilse ppredfiediablse pareatd e davi Lecafddries with
esent invention can generate nore information (nore

't% nméélvéﬁcituf-”srg)s RSP ey call YRplHeY « sl rablaFray

thiw thoespest the ateprve. onal nethod of enriching

| ow nol ecul ar wei ght proteins, for exanple, ge

filtration (See Table 2). Also the distribution of

@apt ure pr8EBYArgpaedesnies aypme ey P ttirard adrdsel by gdle array

fiItration.nggger%cgggégggéa:fog¥J publ i cati ons and

pat ent appflca fons cited i thi's sgecification are

herein incorporated by reference as if each individua

publ i cat i ohoadipgt éht appl iczatricare werox sspeEdiH icalHaperone,

and individually indicated to be incorporated by

reference. #ffe citation of any publication is for its

di sclosure prior to the filing date and should not be

epnstrued ascapaddaysshenathaly e Priegentid RveMurdRiifier.

is not entitled to antedate such publication by virtue

of prior invention. Al though the foregoing invention

RasfeeehldestridedOna/mdmefdérall pywie dfoaded on to the or

illustration and exag?%e for purposes of clarity of

GRBBr SPAhdi gt S i PEFPECFaRAYI ¢ &ppaMEnfly o MORGs@referably 4 to

i,nary. L1 re in Li of _t.he teachi ngs _of

PRILRR Yn3ie rd PERELDT ’ﬁochgﬁz&% and BoSr PeSirsARLY
BRY/PEe SRASr4MErRho Wbt heubicdeBarbl RYef LOMbhe SRk t

or scope of the appended clains. It nust be noted that

as used in this specification and the appended cl ai s,
The srngwlmay floe néntapatédnih andhlihellfiieel ade 45Cusakrnight.
reference unless the context clearly dictates

therwise. Unl ess. defined.otherw se all technical and..
BEPEMIRFE (iR 0e2d REr & R abe otnB ek tmddn g ohg LLsed
canomal yr uswlen s$ pot. t ovene ple@edubaky oski kb bnpidee, more
art to which this invention bel ongs . DTASbl bctvi .9
R hRF3Rtund G dERcapb uPBOTgbPBA1 MPSEUBTSEGHEREy 1 pmole of
%g@@éiﬁmisseﬂiﬂ%fﬂ@éw oRl tResekl egaeegg%% Gaunt, Count,

verage Unique FlleName XCorr CeltCN Cal cMHH+

Total |l ptensity SpScore |onProportion Redundancy

Seaternbenly| 32HRH2PENABYRAPION00 89 475 77.20% 69367

6.3 al bum n precursor; PRO0883 protein [Honb sapi ens]

j 442822\ .x ] ; 3 6 6.
B taarrar gt (BTeBPats koo inbdE FBE MRelin, the present
Yhy 26591 474 y éf9 XPen37uBed1tbihd. 86%wBABR8 skl écsieni Fabm the
to CXYorfi-rel ated protegn gkbnn sagiens% gl|455787l|r
PFINP SO He'6h 47, 909577886729 AnsFEFFPTAS PRO2BSE T
peOt €Iy [d: $apbLN8] sing agents, laser—induced

denaturation and sonication.

Preferably, the chaotropic agent may be selected from
guanidine hydrochloride, guanidine thiocyanate, urea,

thiourea, sodium thiocyanate and ammonium sulphate



g!] 20143922 r bf JNP_ 59 48 - 56 3.80% 3013989 6.7
titlnl sof ormnovex-2; connectin; CVMHI, included,
woanwiossasopat hy, dilated 1G (aut osomal dom nanPyT[SEME/000417
sapi ens] gi|20143967|r bf]NP_ 61 5 3 1.60% 110059 ,
8.5 kinesin famly nmenber 23 isdform1l;, mtotic
ki pesin-flke 1; kipesin-like 5 (mtotic kinbsin-Ilikb
protein 1) [Hono sapiens] gi|4557225|refj NPJ)00 31 43
BBc10¥B 6327 Heb abtalppa t2 B egl I idk eIl SHdium dodecyl
[ Hono sapi ens] gil 4557385|r bfjNP_ 000 28 43 24.80%
$8¥2B3LB: 4 conpl ement conponent 3 precursor;
acyl atl op-stimul ati pg protein cleavage product [Hono
i i | 4504 ref | N2 0 0
DA R LE oo o Tyo nesher R R Ao B (e
sapheoshrglit026682¢[leel] NPrea@est? ,4Hi1G846@& rkthritol and 2-
bct opuct eosi db.tri phosphat e df phosphohydrol ase 7;
W?g%g%ﬁ%Tt§B§P§Se-liko protein 1 [Hono sapi ens]
gi | 4505723|r bf| NP_ Q2 2 38 6.50% 44130 8.1
Pee oxtSIoTRe, bt bgepesis sfiagt agehd Enb@'%esﬂlgzid&%‘@]en peroxide.
gi | 11321561| f bf]NP_ OO 19 35 37.20% 51676 7 hbnopexin
ﬁkbnn,sa iensLagi 34485727 |ref INP. 00 2 35 1.20%
BB 1569 fidhmP 8B &6t PeYpPst dppatired by a combination of
e ; ; no e
o | 2L OB ] et R B s G 040 S pa ALY the
biabreinsl | seneloCissdeorhRrpHohy, sdpirerspmple, a buffer

RUERGTRT ST Fhedenudd et  R6) PRATRLe nEPan

d siof ostmeat; t A1 phndphathdyli heorivtiebeAlbrhidgphosphat e
phosphodi esterase beta 1; PLC-beta-1; triphospho

osi.ti de phosphodi est gi| 37540833|refl XP,  03_.3 33
S A SPERSE D SoRRM RISt FORSr GPEI APBUEr B0 2 hours in
SoPi st ghh 48354460Fef | NPhe Bdoilod9cdd. %Q%E&[Qlkégy%é
no

SPRY domai n-cont ai ni ng SOCS box groteln SSB-
FEpieHE by 0B 7 F 2885637 raipaPondEses . 36his. 409953818ws the

t : - b..1; et _af myhi

ot el menstog [reve: siat Storenn H 2508 P Bhpke che
P BLIRB cl?. 71086 HUeB815. o cGroRLn, Att highi mdilhg

rotein, .18 [ Honp sapiens] gl|42661355|refl XP 29 4
GG ooty BT cPHTRte o ko AT O ABPOLGRATEHORD, the
Sepengi gi¢ 21861452 teé | NP1t 05 14087?;@5190%23@23@ 8o bind
gl utam nase C, L-glutam ne am dohydrol ase;
e giift desetedIRfakfhase, phosphat e-activated [ Hono
sapi ens] gi|4507825|ref JNP _ QOl 26 4.209660695 8.3
1R gl yepo syt tsansteres epRot Bk s Yin PR ¥PERbEEeABT saMPLE

-giucuronyltraps S -

gi | 40805845|r bf|NP_ Q0 24 3.90% 305244 7.8
iyigerted & tgiet e} @of Bhen Mechohymer afeprotein separation

O 251 badh| 1 TP b 53 bRt Aosas. ToRIYTBRRE cTE 2

Nesdfrdyvindd rf Homeadapi Bns | beh d42vd804 7 yei E&Ply BE P2cated in

2.50% 98434 6. ti nobl ast bi ndi tein 8 ,
it e e oS L et e HELE Bnf (o < are)
THR! iRORItRStQIBs W eF AEd | NELMYO8E Nsl bKEq L ERIDssARI €NBly be
gi | 27659724 | ref INP _ 00 21 12.1096251f% 8.5 synovi a

iggresieedX rteakigs: mounmof of e n; bebng opart syhbyi sénatured,

- chr. - 2;mSS ein sapi ens] .
T T300065] TR 18 SO OV o7 B R A 1R Eeract
winithi frher otied eafRIYL 4o f sefcEIN al Tihe; pt st Pantind e fléh fbe
protein TRIML4; tripartite notif protein 14 [Hono _
eﬁ’éﬁpéh’g]at& 2196 1798 | FINEE OHPFUPEDQ GBoBhosapErtially
D RENERS (oKL NS)s DESY & Paseed NbE b%}?&udﬁﬁ?ﬁe& al.,
(al pha-1 ant’| protbi pase, antitrypsin), nenber 1;

Protease inhibitor (alrha-1-antitrypsin); protease
inhibitor 1 (apti-e gi|41151008|ref)XP_09 3 19 6.40%
793E0 9.2 simlar to BC331191J [Honp sapi ens]

gl | 41203848|ref | XP _ 37 6 19 12.00% 84926 4.8 sim | ar



gi | 385b9480| ref |[NP _ 05 1 16 1.50% 114119 6
myocardi p-rel ated transcription factor B

woroakasyobl astic | eukem a 2 [ Honb sapi ens] PCT/SG2004/000417
gi | 22779934 ref INP _ 07 5 16 8.20% 151581 6.4 WO
repeat nenbrane protein PWDMP EHonb sapi ens]
gi | 19747267| ref | NP_59 10 16 0.50% 3816051 6.3 titin
i sof orm N2- A; connectin; CVHI, i ncl uded;
cdrodi) ony agakhy wadH iat@dt d G drask © Serat e Tos fiasnt ) hd¥eMPound
sapi ens] .gi,| 7706310|.r bf| NP_ 057 2 15 8. 70% 47620 10
ﬂ%?—spieﬁé%lcééllym %T%tce?il?ﬁuw PR Bt 6Fh; a¥e released by
NEHQ7 3 [ sapi | 1.42656543] r 7 +
AT 13338 BIE hbot et el orer n kP 7 uied'] porg? K
ddysinepsptgih4268E3GM rorhfil XRaB37idd 1eudl i 00hd 638dsdhde of

G758 R aop FORF RN D048 f4 510% 3h535 4% belov.

DNAf ragnent ati on factor, 45 kD, al pha pol ypepti de;

DN&f pagtenhabepa readtoar ,dedbi deD,a ad i rip it e DA tion may

%Hono sapi ens] gi | 4502503| ref | NP_000 14 12.10% 67033
S31B6HPRERENY ESmFo it W isialdi SRRt H; 2 i o, denatured

GenpLensNt SQEPBAGHL A-Riind ﬂ¥*¥§1gkﬁféﬁﬁﬁa suspended in

pol ypepti de; conpl ement conponent 4-bi pdi ng pﬁ%telﬁ?

al phasjelbovisapi éndlfegi.| 29745 bii4]IrodufdadP 280l &l 4naly 1%

9 0,2 dendrin [Hono .sapi ens] , . .
SPTeb3a Tl TR TP B0 R e 7Rs £ 6 h i between 1
amanhdet s Ched Cyiovitr e eifepapl erfancefodd ndinig A Ateidhbient
2, human i munodeficiency virus type | _ . _
ERRRNERFR BT ALRRG - pr Stldied N2 tipehy s dfierigicubation period is
@i-bAl146759% ¢ efd XR:3% .3 14 2. 30% 313978 6.8 odd :
Oz/ Ten-m honol og 3 [ Hono sapi ens]

i | 45439359 ref[NP_00 6 14 4.90% 346901 6.4 triple
DHcRPBNaPegbhaE nPLPTRPRE icAre bac triemy)V elcHdyo wsahilens the
?EL%Q?%@QS’&LEQJ_ Blﬁ—gj%vé%elind“ 6%%}%%%@%6
ar ge protel n coupled receptor 1,  Very
proteims cofiplredte reseptnay be Gepratseidnbgowiired i etRPpi@esence
9% &gpnn aagiens] gi | 41150939| ref | XP_37 13 19. 80%
20777 9%3%f'milar to Nonhi stone chronpsonmal protein
HMG- 14( Hi gh- nobi | i tygroup nucl eosone bi ndi ng domain 1)
THenpr stepiensdpdyagii b38869386| makl N 80 okeb3el013A%y, for
24860. 9.7 insulin-like6 precursor; o .
FERER} 9 i HBT R | FRéTRREEOPUEPUENSENILRS PRe13aptlieddrom, for
aplens 1] 4557321 ref | NP _ 000 10 13 31.10%
%g%%’ g&lé%b%]f%%lﬁédt ein Al precursor [Hono sapiens]
gi | 11276085|refi NP _ 06 1 13 4.50% 59941 7.9 UDP
gtysosyl transferase 1 famly, pol ypeptide A9 [ Hono
sapi ens] gi| 4506695|ref| NP_0"g2 3 13 8.60% 63152 7.4

ﬁﬁghos hoi nosi ti de degegdent protei n kinase-1; PkB

A (G ST BhophgR PAB62105) FEFPREAnCG0YishiShe present
Indd% HADFn P Be ratefli N8 SAECORABN36E1 ukhah 8RCBIBAE ical
honol og 1; cogene ARAF1 [ Honp sapi ens]

BT ooB 1085 |Hefd xpe - 250y ¢3anR160%4-061P53t816 separation

tej Len i .5 ref .NP_. 00
e TP R Bk s PR st 3UTSararm Txom @
P riISSKPY-8SKDZ APk nase kiaaselki napeesyedstn haeaoHegeased
of qug}s%%kgng%%gi 24308217|r bf INP_ 06 8 13 _10.20%
PASI S KALIIIOP oV &F R f HORB8apPBRePCE. Alternatively,
hd 26931 e f] X 8Vn b A3y 620432232 @eéséﬁnb%af)v{eg—
hypot heti cal protein [Hono sapi ens] g||§7541569|
PO sePy it 615996 408586a7e7 zinc finger protein
469 [ Hono sapiens] gi|24431966|ref| NP_00 2 12 9. 30%
51988 5.8 stress 70 protein chapero pe ,
m cr osone- associ ated, 6CkDa; Stress 70 protein chaperon
b, m crosom b- associated, p60; human m crosonal
stress 70 protein ATPase core [Hono sap gi|42741679|r
bf INP_ 03 2 12 4.10% 98082 6.6 ATPase, H+
transporting, |ysosomal VQOsubunit a isoform 2 [Hono

PANA PNISNSA SN A N p— ~ o~ A A PSN AN SISO T AN NN

4.6 ver
uafrqueé: .G)&'he captured



gi | 19718755|ref |[NP _ 00 2 11 2.50% 198839 6.4

RAN- bi ndi ngprotein 2-like 1 isoform1; sperm nenbrane
woReis@ssp4BS- 63; RAN-bi ndi pg protein 2-1ike 1 [ POmMSG2004/000417

sapi ens] gi|5453571|r bfINP_ 006 5 11 6.10% 208708 5.9

brefel din A-inhibited guani ne @lcl eoti de-excha pge

protein 1 [Hono sapiens] gi|20977541|ref| NP _ 06 5 11

5.20% 217325 7.8 Rho GTPase activating protein 21;

Bhree Gk L%S@lmﬁéymattgarpr@éei@e11Qa{/|'b@0u§@ﬂu3n§<]> test the
636748 ref | NP . 5 11 4,60% 278806 6

3
%v%b?eﬁé% | CAIPPF Bt CFiJazlla%@l@%w s%\@n@h%a with particular

Rag %
SRR 10 e Al DSOS MR Sehene o
3r6GMMAIBER 7 12 reetpleatmape @ el FM@K&&;&M& 1
sa | ens! ;| gl ﬁZ?Sﬁg?ﬁéﬁefp h{ﬁéﬁéﬁg%zﬁ);q%gg 9015395 %Ulfa
7 &
é&a&@%é)l&;&g thed aldhadrdvpe A% £ d A% ST iBkind.  This

precursor; collagen I'X, alpha-1 polypeptide,;
Bant ifiage aspddiqatd ghom et | sere i o & apiamsiceutical or

g 450947 ﬁg Qﬁl £, 10 16.60% 106714 7

|nfér a §ﬁJ Jlbgﬁﬂgh I 'nhi bitor, H2 pol ypepti de [ Honmo
sapi ens] gi| 18201915|r bf|NP_ 54 9 10 16.90% 159976

8he ginphtei2 tsgperdticol |dageicd soforan meeprsmTLo]I éim the

Hono sapi e kh%i|412048 4] ref| 03 7 lO 30%

oot B s S Fish Ssfamgion device
8bly42e59%38Y ref |9 ecd/ Dl /i’c‘lsﬁ@%ag:]@@s dyP&l Biological
cytopl asm c, heavy pol ypepti de [ Hono sapi ens]

aﬁﬁs’iﬁsﬁw-‘fpeﬂ%@ng B afff <3 domasrssdg o & disease state
hgm IsN 3 Wl
gi | 5%%%484&*1? e?’ ;ﬁﬁﬁgaoéi 510 %’%&%@@b rgafment regime or

pieitotllanent and actin filanment cross-linker protein
i soforma; 620 kDa actin binding proteln actin

ssl.Lbnki ngf crophi 1 I| al
O R DR T R AR i B3GR o s e 5842
519gﬁoh¢daomyanhheabwlabea&aémﬂumxyg&ma@%s[H@ﬁ&he relative

|en%% { g |20 27446|refINP Q0 2 9 4.40% 88054 6.1

SGP atgeps [%warga‘t&te@]ole%qaézmé@m eI RP
6ﬂ030g18a§0%5g§§§7 6.7 hypothetical protein FLJ35834
[ann sapi ens] gi|39930403|ref| NP _ 06 2 9 8.10% 99267

I guci ne-rich regeat cont ai ni ng G protein- coupl ed
%%Eéﬁ?égeeuﬁwrmt SpPERSENGi 131523497 mefy| NPnd @erpigular
ép 9:(9;%94%%219 %h@eﬁgﬁghog}.@ %@i%lelaggsg fs'&c%'g%%%) with

i vation assocl ate actor [Honb sapiens
gﬁpﬂ885648hatbhpmé_n6®5f¢l@eﬁ.3@%rbb14&1 Gotrumample those

roteln p53 di,n rotein popt,osi s-stinul atin

pr ot er %gggeg ?ﬁ§WDC¥§598n§P% |Si§92§&§§FFEFFK9 disease,
élﬁpﬁy@eﬂlg SAME2R464nT sScpResRROI RRShbekrebellar ataxia type

phosphat e- bi ndi rotein-2 [ Hono sapi ens]
%gy. | PHEBRAB 6] REFFRP chsrzsgma@@/@mzfsegzepsm $msral
Ho p 70651

B RSO bl {708 B e L0380 kR may v
urretiedni teeesdthangelfaocfotrhpsmapsganri spongeifeati de

exchan factor; PDZ donain.con nin a
TP eo T aR2EheRtngboT abtaPDLery to U RERLE Jakon Disease,
i 1 A886300b ek FAP- 7908 4D9 s82680% E4184hakn2straussler-
chondroitin sulfate Eroteoglycan 6 (bamacan); human
T ohpsoreS¥adsenat edapalypapiildal( basamany; BML8, Atypical

t in S (y gast
s dhorang TP i0tcs R PEpIRotEsy il o chys) S8Ridie,
EEQBQOQ SpdnapkyrinnEepephatlopaihy26TrHasmisapbeashink
gi | 39652624| ref [NP _ 03 9 9 10.60% 233152 7.4 extra
spindle poles like 1 [Honp sapiens] gi|38202219|ref| NP

07 2 9 1.50% 240001 6.7 hypothetical protein
FLJ12178 [Honmp sapi ens] DTASet ect vl. 9 Nor mal serum Ge
Filtration Table 2 Locus Sequence Spectrum Sequence
Nblvv pi Descrlptlve Name Count Count Coverage

A= NSNS ™1 NN SN AN A ALNIN N A A PNNCT IANONLNIN™ I~ I~
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gi | 32483410|r bf| NP_ 00 22 35 48. 70% 52918 5.4 vitam n
D- bi pdi pg protein precursor; vitam n D binding

wabpisasgd4obul i n [ Hono sapi ens] gi | 4502149| r ef | RET/SGO@1/000417

6 31 43.00% 11175 6.6 apolipoprotein A-Il precursor

[ Hono sapi ens] gi| 4502501| ref | N2 _ 000 24 31 21.70%
192796 7.3 conpl enment conponent 4B proprotei p [ Hono

sapi ens] gi|4826762|ref]NP _ 005 12 28 44.60% 45205 CJ
GEfcdmpi bgbabhy, [ Bbronsapiiass) ngi D4352485| ExbNP- QQ@ulate
22 26 31 20% 122205 5.7 cerul opl asm n (ferroxidase);
AR LSRR R Y Hono sapi ens] gi | 4504253| ref NP _ 002 4
23 33.60% 15145 10. 7 H2Ahi stone fanily, nenber X;

HEAXR 13100 €n [ r&8PbEN 45942 0

MRSk open [ HORR-88PbRNAbYILE 1'%9? %ék&ﬁék'\'ﬁﬁ 8ed 26 isolate
HEAAIs igtso ner Pivoamy sapirehstedi p3Q54g984[Lr eﬁllnpllPe_ 00 16

20 27 80% 103357 7 inter-al pha (globulin) inhibitorH4

| ycoprotein);. . .
|nter aIKﬁWi?g %QT§E§S#%kygf%5¥8 gﬁp%?¥p§£t%ﬁéu§t¥?kﬁpn and
Thod mtyervay phia {ghobattien. i nhi bitor, gi|4504783|ref| NP
002 14 20 23.40% 106714 7 inter- alpha (gl obul i n)

ixﬁg%égor,ka pol ypepti de [ Honp sapi ens]
5? 4§%0|ref|NP _ 54 1 18 2.00% 109909 8.4
skel et rophi n; povel zin [ Honb sapi ens]
gini4504 264 Teef N i 1908 dHe 1gu2#s 8036 8589 62 3nodified GroEL
gelsollp isoforma [Hono sapiens] gil 4502163|refl NP
GEOTEEN17 5. 90% 515569 7.1 apol i poprotein B precursor;
apoB- 100; apoB-48 [Honp sapiens] U)
@ie 4120884/ ef | XP _ 37 5 15 14. 30% 84926 4.8 sim |l ar
to I g al pha-2 chain C region [ Honb sapi ens]
|4557327|ref|NP 000 12 14 29.60% 38312 8
PaoBIgREIpr ¢t eiltrgs mrecan Br CP-IbdeDMFﬁlemsl] cell culture
[ 0 P0% AS5381 5 A .
gg% ?gg%?%ltdés{]ﬁﬂ)ﬁ?pr (eg%urgesosji:L ‘Ekp aSIré\lpC?'en Yprising GrokL was
15023897 |ime flludR. 0 Odr it 1@&&&.@&9@&55@51 7 shaker (250 rpm)

t t C3 t t

P oBdetor Afen s L PREL PPN CBBER LYl peopier 6 1es/ €aached
copyermdasef Hemg | S Al ASOA( r 3, s
41. ¥O% 3332f[5 5.7 Z?ggha I—%-—Igl ycogf%leﬁdw SllQie}?wa
Afiﬁﬁg tﬁqeyér(},ﬁ.fc@{r@ pﬂ?[}}%rﬁjllsiapqeeﬁgqs then :anubated for a

028 | XP 3.
O RRiTosar ot oo st S 16082 Subagpentdy,
h2rgesi3eeh b%l:@nirarfo@@rmm chtl 4dr0sc Sprﬁor(xlmsaﬂ]ﬂmes and .

a coprotejn-1); a lrha-1-acid

g?ycé%irfét BefL W%&y e éﬁ i | 48085881 refI NP _ 000
11 12 27. 90@690569 7.2 pl asm nogen [ Hono sapi ens]
GUR2EOTATIONr eff] NROEIS7 9 11 32.10% 54254 5.9 al pha
1B-gl ycsprotein [ Hono sapiens] gi|4503635|ref| NP _ 000

%1 19. 1OW OO%é 5.9 coagul ation factor || precursor;
% t At b §§pW€ﬁs?q®ﬂs Psoiers e ionel ofobuffer A
190 124 30%4 5392506 7.1 aak@r i comkemeRis Hf actor-1

conpl enent) ; npl ement factor H, factor Hlike 1
ﬁ%wlé%téﬁé]su@ipm:v@sigyprredﬂp a@ol 13M GDFAI0% F0k1@ell

sykaryot Lt t nga on actor 1

e?%%gat?%% %ggtggg% §a§§30%§ % 8§E§f8tg§ﬁﬁa?lmes
WIT&mﬁmtinneehaﬂlgaé[LQnpfré@ts@fr%EBfl 1g@mmap@hait@ obtain a cell

EQKHGO8; pancre ii i | 18201911 ref| NP_p 4 10 10.90%
56 5. 6TOF FondcLVA=bobarsGR 5arimiEs: c4dPg000 x o cox
e s ap! GRS ST [ABGH7ET] PEr! B 0020 =10 54 B00gonted with

AT 402G 8ai atiéphakpha ([gkobubkemhaitehicbivher tHin injected
pol ypepti de [Hono sapiens] gi|4504289|ref |[NP _ 003 1 9
23.50% 15404 11.1 H3 histone famly, nmenber F [Hono

sapi ens] gi|5174411|ref | NP _ 005 8 9 32.00% 38088 5.5
CD5 antigen-like {scavenger receptor cysteine rich
famly); Spal pha [Homo sapiens] gi|5902134|ref|NP _

009 19 3 009651026 6 7 coronln actln blndlng

L o o .
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gi | 38016947 refi NP _ 00 7 8 4.50% 188304 6.5
conpl ement conponent 5 [Honp sapi ens]

w@Qi2psd3gwad52| ref | NP _ 00 3 8 1.10% 433749 5.1 RakgGR0012/000417

isoform 1; ankyn-2, nonerythrocytic;apkyrin-B;

apkyrin, brain; ankyrin, neuronalZ3 apkyrip

noneryt hrol d; Long QT syndrone-4; |ong

(el ectrocardi ographic) QT s gi|4505409|rel]NP _ 002 2

7i7t 2080 BURH8- 80510pé§k$0§5:d@o§h659§pbﬁtérgtﬁﬁéﬁ Zolumn (Tosoh

no -nmetastatic ceIIs 2 protein (NM23) expressed in;
RO¥35H3Rr i pEPBR fac?B? FP%H@nsﬁﬁﬁeﬁg? equilibrated with

921345%51%5%' N?l‘na-tgo§ 8. 10 258082, 4. 1§u£¥ Szé The

3- nonooxygenase/ ryptop nDnooxyge pase activatio

;ﬁmﬁ$¢tedb@ampb©lw@epalﬂewed4t6 Be@¢mteq@1bfbﬁd@ﬁphﬁn 15

proteln ki nas nhlbltor r ot ei n- prpteln 1054; br
SRR, %93??% %ﬁi%%% 7296 %%@6%%%@%i6wv Ri W pogerfer A.

[S'Ikh’@e@@é}h’@m,] @Jd)E]glxbé’éO@]?@@écﬁ%} N0 &f 72 13A0%e 1inear

52602 6.7 serine (or cysteine) proteinase

|€’ri’rﬁ%7r‘%rbﬁf < aren@iang i bk obbi rﬂ;) erembegrddient of 23% to 0%,
|]Dg§gp i1l [Hono sapiens] gi]|4502503Jref| NP _

OOO 14.70% 67033 7.3 conpl enent conponent 4

bi ndi ng protein, alpha; Conplenent conponent 4-binding

ﬁrlglt@dmfmcmm @'We‘mlm‘lg camiilemeite qicReHnd GroEL was
- bi pdi r ot ei ha no .sapi ens
%ﬁqﬂﬁiﬁﬁiﬁﬁ%§j%é%ﬂ) QA ?ﬁﬁ%é%ﬁﬂﬁg¥§:?%ﬂﬂnﬂqaﬁ%ﬂﬂratlon
CYTRARRTIlp itaﬂldﬁﬂﬂhﬁﬂﬁﬁﬁﬂgd [+ iS5 ensl70e ammonia
g||40254816|ref|NP 00 3 7 7.40% 84674 5 heat shock
FELBLF St SUPPLenaping wddt b Mook BrdoBaMnATP. a|pha
QD S aRiensls i 7| 1:ef] NP 6Q9%_152
%j 7 alp%ha 1 asb|EJr?éllr?Llc-%OZIb?rlretL)h sa;%jedr:’lscibooqi %B%f%gzrﬁs A e €a in
boffeg 3 @@%‘ah'ﬂ'ztﬁztl% 19 2prgityeasarnie 2265 graroATRase g§0°C.
subunit 11; 26S proteasome regul atory subunit 9 [ann
] 7| ef 046 . 30%.53154 6.
?gﬁ%@gn gggﬁ%%ﬁegﬁfggr A %ugteﬁgl Mleﬁpe@€P§SFlmately
B56- awgiodt e @$kn@g&eperamglo&@ﬁsmnghrkH@W@n@a%le@ﬁbure 5
gé#31377715 ref .NP 6 7.60% 66841 8.3 solute
ViPe P &M° Sféewéﬁﬁépg§ SOSaiER A G5en @ént TRicgRons from a
Blit iyt pgopaERaX vhelke thoRNSP A&l a3it
hb(gjldlga?%oxylagg'tgﬁbtransporggr %OﬁHgﬁ%uggpleﬁg EL was
BrF2£289575| refPRR pu@@ty'6L@nso%>%1®@6e9u3ar welght marker

e e C e

A¢96l5mdﬂageea§s€taes,smbs@aﬁthweiy,nenbeﬁ 9, HQQEQYMB ug of

? sulf Iurea receptorZA [ Hono saplens]

F% 6%@6@? Fﬁkﬁln 081986, 209246620 C°6°B2RBA6675a1ned
ﬁaaneenPhGQ 3aphenshq0ich274840%7 pef |- -
22, 20961242ggg 6 hypotﬁetlca# pro?elnXPéggg%tgtéfib groED
é%Buéﬁs]L@nﬁiléseadﬁPréﬁpmsseneslg snm853096@3944t1@e4@roEL-

R et e P .

hypethéeicakiphot man)@rs3?824351[:h:bﬁDe$a§tQB§]10re81s from
% 3313 refg 006 5 5 42.20% 22868 5.7 RBP4 gene

%? SPFEfis] PHPUE57598FF ef I NB445086) 5 5

17. 409636154 5.7 apolipoproteip E [Hono sapi ens]

Gr¢RR928406h s ethdP col9ugabed2000Y0 BAUBIAPidin beads and
par aoxonase 1: Paraoxonase [Honp sapi ens]

B@%ﬁ%@z@@5|$33?ﬁp achpyiBySa8d4poen6in1felding properties.

ﬁ@ét}:&@éﬂ&ﬂ:gt Jin J’_‘Qng{Jgg JFéynfBr puras%i% n@h ATPase and to

corticosterol Ing g

I ot apaiabe, oﬁnprbtg:p]sl flol HONY, saptens§ure 7 and Figure 8.

gi | 4506801|ref INP _ 003 1 S 4.10% 70869 4.8
secretogranin Il precursor; Chronogranin C (secretogra
pin I1);secreto peurin precursor; EM6 precursor [Hono
sapi ens] gi|20149594|ref]NP.J)3 1 5 3. 70% 83264 5 heat
shock 9CkDaprotein 1, beta; heat shock 9CkDprotein 1,
beta Heat - shock SCkDproteln 1, beta [Hono saplens]
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sapi ens] gi| 12056465|ref | NP _ 00 1 4 5.90% 33784 10.2
fibrillarin;34-kD nucl eol ar scl eroderma anti gen; RNA,

wO2owsrmasd49 nucl eol ar interacting protein 1 [ MonBCT/SG2004/000417

sapi ens] gi|4502337|ref] NP _ 001 4 4 18.80% 34259 6.1
al pha- 2- gl ycoprotei p 1, zinc; 2Al pha-2-glycoprotei p,
zi nc [ Hono sapi ens] g||11321587|ref[NP 00 3 4 30.60%
37662 7.6 Hfactor(c anplenment)-likqg 1 [Honmo sapi ens]

gFi@lL&BéOZlgcﬂér@CBIhﬂPraﬂ@5 2hd Br2f%e 42040y Be ¢ SELEFBEL490 on
cardi ac nmuscl e precursor [Honpb sapi ens]

gl)] ‘h [Se6UB\ 1 PGAES UDHR0 221 Hnz ek Sasmephae assay kit from
GRAgUk M [ a; agul.ation
e T i acog ST L [Rord® g o] &) Ted P ot 4o
gﬂk3998QMEE§rQﬁlwwb defpdratS. 9 5MHE B.2hd ~ 2 mg of GroEL-
chondr|<£ 2+ dependent sol ute carrjer[Hono
5

sapl ety i ﬁie&??WJof@o IPPNA3, FOBEYS 18 shays the

hi add i aes rﬂcﬂhj:g{ GOPT 018 Mo PIBIHTS A 90

hi sti di pe- prollpeyrlch dﬁ?coproteln thfghgg%ﬁﬁAVltin beads.
to el evat ed HR%kﬂ!ncluded [ Hono sapi ens]

é[i e4§(}§{§{l?]ﬂat digpehilfiw weYBEI D5 e ability to

g||4503629|a?§ﬁ%;wt§%{%%§a%[?§%§ PRYSES AR (MUDH) -

frm @rss)alyl PO ;wata gerkem fﬂ@mrSt[alrkﬂf@r&aapieeﬁell 1994,

84gj|ref | NP z}} 4 0% 67970 7.
pep 8%9 S e dsgni ?(ﬁ?%%%ﬁéin Bﬁ*é%ﬁ?@@ﬁe[ﬁéﬁﬁrlments
S&ﬁle@l@], @la|t45%74f2@1r1 &fi|INP ha Q03 1e 41311Q% F3623n8ett NaDH

protein tyrosine, klnase [ Homp sapi ens

dOID4§GZz§§@Wéf TFRP N2G) 1 ( 30409 @@0@4’@@85 Encbhpl eresence of

[ s Qponent n

g%{iin%%%%%i‘a fof BBy TR52BsEab0 activity vas

§peﬁﬁﬁm@geb§sasraﬁy@wuamednSGu kib B4pHemwisapireBpkct to the
b 17978489|refjNP _ 00 3 4 5.80% 81743 7.1 CD97

i'gen’isoform 2 precursor; |eukocyte antigen CD97;

seven span transnmenbrane protein [ Hono sapi ens]

GURIEITATEBNr ofl NROEGE 2 4 7.60% 99444 4.6

aftlphlllnproteln isoform 1 [ann sapiens]

g%%%é14966| ref|. 05 1 4 2. 20% 108793 6.

§Par REER 6l e&&?épﬁ 2 PE@FoewaPpﬁécpﬁe&e column
$Bpbend) . gl 48803104hnefrbNRed Q9+h ér8E§Oéggﬂ>%@%g§o§ Plasmids
t opoi sonerase | bi nding, arginipe/serine-rich
PFEEePROPB31Bi Edﬁp‘@lﬁ)ﬁét YRN; aB0opsi Soker ésensfbrmldnglth

[ a i |4 | r N

O D1R0aa o0 HueRTbae. | {HEMRYEny EpikRly Tylare
QbFa$0ﬂ§4@Ftef| NPencﬁO@réséﬂig?ﬁ%sZﬁ)ﬂBBBaﬁea 4angoiq, for 20
%lgh@ 4 recursog g HD |ens£ ?|I28872786 | refi NP
5 1 4°0.809% 2950355 82CDREF LU &t BF YL StBfinp¥esent Tin the
aess)ee at ether ebegﬁlated%té%s VREPE - bhadi BEnPFOESLEY at

ékbnn sapi ens] CLAIMS : 1 . A protein separation
H%v@ & %oﬁpﬁ?%. #8" BieHEPEF onBher svReANA A Visedeomied and

e n Vv
e P e B PR PR R e oS 2 he
%@@@bm@ﬁemtoma$helgoaep tone@eilﬁ@rmﬁeFﬁi&ﬁxlhétwﬁﬁhmn for
p70 HS O.and snmall Hsps .. 3 . The protein

%@para |o% de %ecnﬁu%Panﬁdt?%ncW%ﬁ%$§ with vpirefes e and
et@@@:@@a@eﬁ@é@ 1§18g 05 OUPnORE SPARELONEsF 4o tcheo 6 M NaCl
protein separation device as clainmed in claim 3,
WhiRHEE®e Byr oup one chaperone is GoEL. 5 . The
protein separation device as clainmed in claim4, in
Mkl GOKd  nd Nedn L0l o T 606 EANL SUTALLON: & NG5
protein separation device a any ‘one of
RAGH nepdoted 7and nra\d:wmdntﬂwtam conps | Ses eedkeric
t oback double ring configuration, wherein one ring is
heptanmeric and the other ring is dineric, trineric,
tetrameric, pentaneric or hexaneric. 7 . The protein
separation device as clained in any one of clainms 4 to
1, |n whi ch G}oEL conprlses an heptanerlc rlng of mnld

o L~ ge— o o, o o o o o,



8. The protein separation device as clained in claim

7, in which the other chaperonin protein is rubisco
weoeuabssgoshi ndi ng protein or CCT. 9. The protei RCT/SG2004/000417

separation device as clainmed in any one of clains 4 to

8, in which G oEL conprises a 4Zouble ring assenbly

wherein one or both rings conprise one or nore

subunits from ot her chaperonins .10. The protein

sepdiiafuren ideviice 7@s ehaiored isnighat® 9n ktAeWabsBneachr mgci,

r%@g contains one or nore of the a, b, g, d, e, z or

GRSubdii-t LYBE Y:1P lik&epr ofebacsepaprat Fehaldevitere will
| ai is lai ! iLch-ea L nt ai. ns.one
o o A O At N A S LR
12. The protein separation device as clainmed in any
énaugk 6| ahews9at godhaspnewhtehnedcheli n§ E80BS containing

roneric-heptaner . 13. .The protein_separation

oo ELRTRE & R T b o R o EBE Srn ERRRER SR e s
ton@pematii ¥¢ 89soerati 88 Beth 85¢0putact ofand4 ThEsiecular
&%otein separation device as cl ai med in,clain113: in

FERtt RBTEBL ST adBBPS| - &P oESe. coBsSeThbipe of Bi@tions from a
sePahat i gnpdexiegyas clainmed in any one of clainms 1 to
14, in which the chaperone is obtainable froma
m cr obi al source selected from bacteria and archaea.
16. The protein separati onEXENFIcle @as clainmed in claim
15, in which the mcrobial source is selected fromthe

p § St C i chi ., Jhernus. spp

e R e Tt R S e
spplogitept vsppia sppng, tiSpipidtedn SPPoaration device in
Lactogacillus spg. , copl asma spp. , Pseudononas
LPPOTIRETF et Dy cls %%%%e C o VRREbE® er i um spp.
Bacteroid.es spp. and dostridiumspp. 17. The protein
Sepat avhondeervee asok! aimethl b Tbed RAH1d N WHLh & in
Escherichia spp. mcrobjal source is Escherichia

TR FEABL OIS P O eF PREhH hit G orFld evireeb sl schiqred ibio-chip

[ [ ' t he .Thernus. spp. . ni.crobi al source
FLALT S | b Sl TN 200 Rl S P2 e
dav] egatasd ct@ilveshis N £d18i dRabfp1d VY AV EdRe, beads,
Costridiumspp., mcrobial source is Costridium
WETTeR . Lt FHRE G ot dhnt U atiSReandd sergs obtained

et et ), any one of clains 1 to 19, 'in which the
substrate is a solid support of the array or bead
type. 21. The protein separation device as clained in
TBaiRe2ein B i o e dista ates iny epemedactsufed lowem

a plastics
Approximately 75mg-100mg of GroEL490 was passed through a

. PD10 (Amersham) desalting column in PBS-EDTA (5mM) buffer.
Desalted GroEL490 was biotinylated in PBS-EDTA buffer
containing biotin-HPDP based on manufacturer’s guidelines
for recommended usage. The biotinylation reaction proceeded
to completion in ~2 hours. This was confirmed using a

- spectrometer at an absorbance of 343 nM.

—

-— Excess biotin was removed by using a PD10 desalting column.
Biotinylated GroEL-490 was then conjugated onto NeutrAvidin
beads by incubating the protein with the beads for 1 hour in
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material . 22. The protein separation device as
clainmed in claim?20 or 21, in which the support of the

wano@ysgyppe i s provided with a surface for PCT/SG2004/000417

i mobi lisation of a protein of the chaperone type
thereon. 23. The protein separ@bion device as clained

in claim22, in which the surface is conprised of

noi eties selected fromthe group consisting of

BRI ihoseet | CormCcl h) avidh ml df eHaWalitthAvidin medium is
carboxyl ates, quaternary amnes, silicates, carbonyl
cﬁ‘%frﬁjd%a]z%%stoarﬁf’re}ﬂﬁé%s 794.00rmg oGk Lsdi4r-at i on
device as clainmed in claim23, in which the surface is

d ded W iy wlokmaimﬁm L8l GORL BG-125 f&t&% a

prot elrn separatl on device as clained in any one
cioeiumm 1 tThehedds wemh wdrhdsl ol idgi éaICO§a1urpll galsmes of

S50 QMR e SO, ool 0 By BESET OSB! PR 0.1 my
amcr e>(1 SRS EIZB) ThEFdJ_Lrliniirﬂj SeRas aztals@ﬁn@e\érte@ @%he column
clai'med in any one of clainms 1 to 25, in which the

Bi°61 (‘J@S@@d SHH @ i ldEnatiflemes2 pE 'Pﬁéfﬁﬁfo{/qeﬁhlpplemented
SERY af é‘r@f Aqq:"v't%e &hd éa' H ngfﬂ %'tn@ é@nolu@ o%glhgefrom

bi ol ogi sanpl e is denat ast on
denamdmant Tl emiMmhdrwaatﬂhengmawmedowskhtBngo&hmn volumes

t ge tergents, heat and reduci ng
5&2 £ WaThgft“E SIS &5 &fiEn r& Vcéoésuéleau med
in cIa|n127 in which the chaotropic agent is be

yehacked HuRm guanhdhRe Rdrechlor Ldenq9880h dbReyenaturation
t hi ocyanate, urea, thiourea, sodiumthiocyanate ana

@mfﬁmrum@hlgpll@@tlellne%cihe 2@@@@&@ sepai 8mModiteibtereitol)
I [ im 27 ch_the detergent IS
%% %%% g%géCGFﬁl% gﬁergt ﬁw%lﬁe pg

sodium sul phat rotéin separati on
device as clained in claim27, in which the reducing

E@enBekwﬂswbﬁctaénfdaﬁmth@.@Deﬂp consi $hi hdnding buffer

i-t.hi ot hr.ei a d' en ), thloer thrito
JehrbOttelih { R uR0S Jonadeth): Sl 8oy e imediately
devdeg as %bah%%dcbﬂuﬁﬁy ane ebrohalyAB 1ck® 28, thB column
whi ch the biological sanple is denatured by a

E6mbLRafilontes -anfhenecdlmphwageihenr vaghagenishas0 column

¢hained i %h%&%&3% 32 . A protein separation device
conprising G oEL i mobilised on a substrate in an

opti m sed orlentetlon to bind a target protein and to
pitothge emidniofalthg sewieshhisteépapcetbénnebnu@ioEt @ndElhée90,

pUBstate, 33 (ARLOLRLASRRALRL LN Ie] GRS ELA IR cotumn
with 3 column volumes of buffer W supplemented with 3mM ATP.
Eluted fractions were collected and protein peaks were
determined by BCA assay (invitrogen). Eluted fractions of
interest were pooled and proteins were concentrated for
identification using Liquid Chromatography Mass

Spectroscopy.

The data obtained showed that by means of comparison as
based on LC-MS-MS results, the protein separation device of
the present invention can generate more information (more

than seven-fold) from a biological sample (see Table 1) with
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32, in which GoEL is engineered by site- directed
mut agenesi s to substitute Aspartate490 with a

wopets@ssed 34. A protein separation device as crarsedoonoodi?

claim33, in which the substituted cysteine is reacted

with biotin to forma biotin -2¢ystei ne conjugate. 35.

A protein separation device as clained in claim34, in
which the biotin - cysteine conjugate is reactable

wictdpeart ad ai rcarvestirieptzay inth thdwiodt erdrdeatied Advwmolecular
surface of a substrate. 36.. A protein separation

JEHEYE EiPri Sty (G oEX A RIhi [9%6ed o1& F@Bst (Sace Table 2) .
wheyLivhd Qﬁs&ﬂ%‘ﬁxﬁdi@%%iﬂcaﬁiﬂﬁe 'p?ro@'eﬁ%cts%%ct'%sa is more

particul ar protein. . protei n separati evi ce as
cvaimddham tdlcsiem36,96 n fbitote tGoEL Tied lendi meer Edbhy 2) .

site- directed nutagenesis to have the substitutions,

l,eyci Q.t.o_arqginjne, serine.201.to _qalycine, .and, .

o BB 3G o B B RS a B B e
deeci€iastdloa e heredial MnbrporatkidChyt ke ference as if
subtitutions introduce an integrin binding notif into

&3P ot:8CR VBIONGin § UPd st 1o QfoPRLesY. apppiepsilqn were
serarati ' - S G:ofBL i bi.li sed .
s%bstréfgﬁl e%??ﬁl%%ggggggpggbﬁ??ESFQ%EOEE ?g éﬁgﬁggarated
by gepeseaice -sfbei tiltiaty oof odnenlyepubhapekene psofernits

A s R PR P SRR g ebea™hy el erab el be

apohagenesi ast anhaveikhe osubshitt theopsesditoshientdOnt 0s not
| sol,euci ne; Tyrosine 204 to |sol eucine, Leucine 234 to
PESLELEFNEC BBLEFRES287ChoPPESLEAERAR; PYeliéFhEe28D poior
Pheaytalgni ne; Valine 263 to Leucine and Valine 264 to
Phenyal anine .41. A protein separation device as
claimed in claim39 or claim40, in which the
84bsereht FBAs faregpane iRveheiapi bak beeteflaschihdidngn some
i EL.. 42- e n paration device as

e el o 0 5F EPELBh AR BRIhbER PRE' B8-BSses of
slbstityubfonsdeeptandihbe stubsbr atedbindapgarent to those of
specificity., G oEL, a group.l chaperone, wth that i
SRS EheFinsbint ShorBlpFr CHApAPBNCOL 48I AL pROTATFE of this
sepahalbANtHAYi 68reaNAr tEhAgeS oKL AbAAPISS I OnbaNL, A made
§$t|n1sed.or|entat|on to bind a target protein and

RFABP $LERPBUhPRBRAREBIDEr ABeRNE BIELr ARCOT hecope of the
syhshgahec-yhens G oEL is immobilised on the substrate
and 1ts specificity for a target protein is directed
to a particular target protein. 44. A protein
Sepavatiba devedetbahpassinagdGioEthis specification and the

appended claims, the singular forms "a," "an," and "the"
include plural reference unless the context clearly dictates -
otherwise. Unless defined otherwise all technical and
scientific terms used herein have the same meaning as
commonly understood to one of ordinary skill in the art to

which this invention belongs.
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<110> Agency for Science, Technol ogy and Research
<120> Protein Separation Device <130> 51571-4 <150> US
W6QHBRBs\EO8 <151> 2003-12-19 <160> 8 <170> Pat eaTiSG2004/000417
version 3.3 <210> 1 <211> 1647 <212> DNA <213>
Escherichia coli <220> <221> m sc_feature <223> G oEL
wi | dt ype DNA sequence <400291 at ggcagcta aagacgt aaa '
- attcggtaac mgacgct‘cgtg t gaaaat gct gcgcggcgta 60

aacgf act gg fcagat gcagt ghaagttacc ctc%gtccga aaggccgtaa 4
cgt@ttctggl20 gagaaatcg =tcggtgcacc gaccatgaccE g 8
aaa@tggtg‘ttl‘-}ccgﬁtgc tB:gtggaaatc 180°gaact ggaagﬁ g &
aca@ttcgawaaacat ggt @:g@agatgg t gagagaagt g tgcgtcgaaa :§:
240§gcgaac§acg ct cagg@abcg_qtacca;ccsactgcaaccgg = oz
g t@Ectiggct cagyggt atgatc @Omacggaaggtc -zt gaaaggt gts ¢ 35
g t%ctmgcgggcmatgaacgcga lﬂggaccggaa @cgﬁggt atc‘:3605 ; §§
® c@aagct gst tagcget gc agt %ga@gaa étggaagcgc:n: fatEcgtacc §§
5 get cﬁgacM 8t cEaaag@a'ﬁtgct CRjgt £t ggt aci @ agcee £ g5
§T£—wt§cc§ct gact °cc§§cg§aac ot ﬁgg‘gaaaaggo gct gat Cfgim;gg 5 5 =8
Eggg@g%gaﬁgga%a@&gt@ggt Faga @Eﬁtaﬁcaccgtwgg%ggcggt 22
.gggg@,om cegat étgg:maggacg,a@ctog c%g ttg gaaggtvagé aE‘? o o8
ga“z§g%igcgﬁccggt@%ta&ctgm@OOdC}tC(ﬁﬁ ct= tcatc@ﬂsgzxe 2§ E%
:E:éf%@t@%ga@actﬂgggca@ta%@acﬁg@a@%ccc@ttcatq@mi 8 m £+
§§:'E§c§t® t@m%gvad@agaéaatsgt cga&caa‘cﬁ gg@aaatgcgggcgcggttgt 2 E
§ 23 29pquctdul I7msockaaatgace opadtfetf ctgatimty ¢ 525
§ {233 foopannt aphac Bl dacholad gaGact bt g B ¢ B85S
5 5F stthacapd S 9cut gab Rt §t ghagnE 6 Bt dbagti B8 BEG cBoggl S 8
£3g =34zt thadchatzs gt gtindocE t & PelDERE ORBREERE § S ES:
£330 Goplod s oy adhgit 008 atil pRady agl Bggi At § foN¢
s v R O EL N S E R L
§35-3F80UE0 | G eE &% doapaRe achl e 89 SECUCh Qg o2
T4 & s Bmdoangqs 10D adtTEd T@@gt:;agm% ERPalred! ¢ g5t
§§-.§g@%§a® 205 & g@?&c&@@cz.gﬁcs gD aacggt;g:a%agz 8523
I FE AR it i ) ggg@sw@é&gc?@ge
S8EESED 2@ BSagadol £ o, 2 gadannda s o£ i
el i L
W~ & gegagdaggce’ grggetgcPer gt ot got g tgegctgate 1960 ¢ o~
cgcgtagcgt ctaaact ggc tgacctgcgt ggtcagaacg aagaccagaa
cgtgggtatc 1320 aaagttgcac tgcgtgcaat ggaagctccg
gggg&"; gtccnag%tc,gtgc.t g8a @t%ggccgaa 01380 gRACEIILLT w mopcw
5223 EEqt &f 8k c8ccyBt alE YooseaE g DEBact &Y tﬁaca;acg%ag.{g
'14‘@0 gdaaccgaag a'at‘aC’g“gcaa cat gat cgac ‘af“g‘g tattc ™ ¥
= 2 2 £ 30ACGLARG CRaaglaagse 45Q0 call GLOCLC £3CAJIalC o < e
RELEL AR Ll gatggsctgaagaca_w@aatgsaﬁ@ BB0E BNER
N gitaccgatc tgccgaaaaa cgatgtdget gacttaggcg ctYct'ggcyy
catgggtggc 1620 atgggtggca tgggcggcat gat gtaa 1647

N0~ NN~ @ - © @ © N - O™ MNMOe ® O~ N o~ < o - M O N
-~ - R - -

(-3}
é gl g| by ol rs| lc‘”’I g ";| s| é § &’l 8| 5| 8! ::l S| 8! § 8|§ é g|“8’ ' 8[ r‘:ﬂ g; 8| 81 81 § é g|§ &|
o p 00 OO o i t oo aoa o a o i la 1 onoi oo I LI T Y
B2 ZZZ2ZZ L xXX& 2 XZ XZZ X ZLzzL A XE ZXXZ ZZ2 L £xX0 X
oo Lo & 2 [ =~ T TsZ-c2ZcZ =~ = Z2 e Z
$o8ZEPBe HREF § B8 pPP 5 PHEEEOT PPPF FP F OFEFE
=k agghk Lol £ TF R [+ beEm =S RSO & = s S Eo
i © ogcm @ -~ oD = 8 omubaen -~ $§ P 10 73] = O
n o O N - @ T o - = @ ONO DO o3 o B © 0 B~ N = O
n <r oD N MO - - wn nom w O N o DMOW e~ v~ O 0 O ™ v - [ ﬂmc-—
@ © SeRy ewen o o o < @ @ 2 gENBaeS B3R % @ 3 Tag
SIRREN5 SSse 8 58 T$8 © 8893858 F88Y §C 8 S:C8E
SHHcEs582 RS 2 32 E¥2 ¥ 82-9288 S¢58 5 2 2se8
Do oD HODOD O OD OO O OODODODOD DHOOD OO O . ODODD



Leu Ay 20
Phe
Ser
5 60 Lys Phe
Al a Ser
e Arg
5 240
u Asp
u Val
0" Val
g Lys

¥ Asp Gy Thr

G Alalielie
165 170

u Leu Asp
p Arg Gy
5 200 205

He Leu.

a du Ala

TOOIN
_mcm_mw_m oEoﬂ___ 8L1Z1r1d uejoud [eonayjodAy 29
O C Euade ] Foun ssjod sjpuids enjxe 71

= & .wnwuomwfw_mm < % _m@mﬂmm..@._ g urewop yeades upksue 2'g

| S3I-E SSWOSOWOND JO SOUBUSJUIEW |EINjoNI}S

SR 108, paipEs SRR STUOAP Bl Wﬂ%ﬁ& udm.@@a jeIns uBloIpUOYd Z'2
—_ J019E, o nb Suureiuos uiewiop

D aP ﬂu_uMm nﬁ“ﬁm_ﬁ ._@ﬁmﬁ %:Momxm mu:om_u:mh_:mzm Suiuiejuo-ulewop 7ad 9

Ocunvmso—ccune0—_0 S [sifbid®s outon] uisiond sons v'g

mw.nmﬂoﬂoﬂv.l_mﬂhw %a_ _MM %gﬂma@_&n@@oc.&w jouscuioydsoyd gz

18} Henuwgs-sisojdode 'z ‘usioud Guipuiq ggd wisjord Joun} g
c < Emﬁmwb_%__ Bﬁ_%uwu__ummﬂ_%%m anw%.@s_geomsﬁm [eanau Z'g
AN Qe gsgd | =) H0D-Jesdal yau-sulong|
3 oI PBe 1BIGIAH Sujuiggtioo-y Yal-suionsj 9
<o ﬁn\_w %w_ = do [suajdes owoy] peagerd wisjosd IealiauiodAy 2-g
Q QOS5 >0 O3NS 3 Faubldesvwon] g ejoq ‘upbou +'9
T GO O e @ @5 arpenpuenonivs 55
Uil-85010 unoe ‘eydje-ujnaaqgel; !} ulydoioew ‘103084 Bunjuy
! W "
029 m.h.._h%,mh _oﬁ_amu/_y._%.mm“wmmy_wm_ﬁm PUE JUBWE|LOIL $°G

n = o 00O~ 4 E&DuAH] 9 uinay ‘unusawsy ¢'g
m:m_n_mmoEo:_Nmu_uao%_on?mo: .umEmm_aoio.Emcavw.m
y

S

ype am no

wacha/sggeence <400> 2 Met Ala Ala Lys Asp Val PCYSGR08/000417
ie 130 135

er Asp Gu

Gy Val
e Asp Lys Al a

Thr
Leu Asp Lys Ser
(§ Val
¥ Met Asn 100
Leu Lys Al a

=)

JA

&
ap 95

B0 ¢

By

Lys Val
Ly Sw
a§

Lys Met 1 5 10 15 Leu Arg Ay
Lys

s Met Val
B Asp Ala Al a
As

=4

& Val

<212> PRT <213> Escherichia coli

Leg Al a 85
p Eeu Ly
11§ 12

;

e

Gy Th

asueyeSdydniBejoldshiom briaigsia@beno 1x sdk 2 eyde o9

[susides owoy) apidadAjod mm_ “Joyiaiyui (uynqojB) eydie-tejuy 2
— O>0 TO O >0« @,m_%m owo}] uebejjos
N s .
W@@@%@@EEESER&, En_mz
S
y
|_

Leu Ala Asp Al a Val
25 30 Pro Lys Gy Arg Asn 3l Val
- Gyg Ala Pro Thr 35 40 45 lie Thr
Gy Ala d
80 Ala As
LPu Lys A
Cys Se

[susdes owop] 210wy 22

55w %3% oBorTbiEz2m uisiod jeonetpodky 22

Lo}
—
Lo}
<
—
—_
i
> Q
OI00RT

Al a Aﬁ_a Val
Ho

Val
G n

—1 sBidpe dop] uisjoid 4 Lds-GAN Z'8

710 Prog Met As

E

10ES

£
2

Asn Val
Th
e
A

E Thr Ala 'IEW Val

hE Gu Gy

)

08
Val
15
Thy

p

<220> <221> m sc feature <223> G oEL w | dt
h

<210> 2 <211> 548"
Gy Asn Asp Ala Arg Val
Vag Ala Arg Gu lie A Leu Gu Asp

Ly 65 70 75

@p Asn Met

. fsuaides
i e ughas, Bropgerigeniz Soroud bupuigNvy v'a
. — Sigdeids EQFN%S&«M

[susdes owop] sndousy; jo Bojowoy Yoy !asj-sndousy Jo utsjoud jeayde |z
[suaides owop] {~10108} uoyduosues buipujg-1awesng 'y 40j08} ucjidjosuB) ‘2 SSE[D 'UlRWIOp N0 99

Val
T
T
1

> = — SuerdedBufodi] PBBieiuco ujewop 1uvis 26

[susides owon] 6ebLzeId wisjod [eonewodAy o

1ot uBlos: e msef guil 7 lidRd Bulgnoe eseqo oy g2
Ms@%ﬁ% A.W Ixmumm? NROBBGIULY UIpiej2lq 6

NQES wawsdwos g2 -

1000%2
[4:18% %4

. 60bE5L

WSyl

g9eliel
02882L
vovicl
LEpLLL

" gLevol

19266
1£626
$5088
avsee

92029
+2ceLs
610598%
6.086¢
926651
v1290L

61816
S6E08
€5E62
00.50€
208822

GeELlT

802902

BEBB6L

864261

60vaLlL
2lvoL

%051
%0901
%01'9

%096

%091
%0E"y
%08°08
%0€°2
%00's
%018
%05°8

%Py .

%099

%08°}
%08
%08°S
%0y
%06°94
%09°91L

%06°81
%0b'e
%05
%ol
%09y
%02'S
%0L°9

%06'2
%06+
%0P'e
%08'c

oo

»

L= B N N R R - )

(113

o}
oL
ol
ot

0l
ol
ol
11
122
11
33

113
114
113
13

w o

VAN = ONMNNTON <

WWWMem

- NN

20"dNlietleLZZ0z8elI6
€0 dNliaulyzazso6chb
L& dxh=ilspsecozylib

SO0 dINlyatle6e58aH)I6

250 dnbeilelgeoLlib
S0 dNbeilgsvosgrzhe
90” dNbellesyezaaLlb
200" dNbelerasesylib
00" dNbellz62ep51ElI6
80 dNlaileovoesseiis
v8 dNlilvesozazehb
00 dNbailoybsZLOZIG
9£0 dibeilsobzLeohb

€0 dNliagyaglecit
t1 dNbosicosegoLElB

- L& dXliszeges9zyIIb

£0” dXbeulpaavoziv)ib
¥5 dNbi=uSL610288)16
200" dNBilespospliE

00 dNbe1lz05826 2116
S0 anbistlsiepeszplib
20 dNl=ilyLozeEL2lie
18" dxlailL6608L L1)IB

" 20 dNbsisyioeacchB

90 dNbeils s 260216
900 dNl=iL 25ESESIB

00" dNbailgs 20126116
000" dnliediLoszosy|i6
100" dNliedls21ZogpliB
00 aiNbelbaLoLbErhB



e~
—
-+
m [sustides owop] 10sinoa:d J1i-0 wisjosdodyod
SUB| - ljode - .
= OWOH] }-uju0100 Yy}, ‘uiejord 6 [susydes ouor] eg-uxeid ‘9 uxald ‘g upcaid H.M casoy  wuete 8 5 —
= 19101d BUIPUIG-URRE "UNOI0D 1y} *Bi . ) 978902 %040 6 000" cNiiieze/ggplID
>R [suajde UIpUIG-UROE ‘UjU0I0D Y} * lsusydes t ¥ X
L. GO ST — ides owo}) eydjeds (A - vi ‘uisjoid Guipuiq u; . . 00 dnballeaose 6
00 m EI o -89 203 >3 08 30 o S Su1EIS40 sidlo 19BUBNEOS) DHUSBUE 00 o Lo %00°€ el
— < > ay-uabyue . a 6 -
POEETHOTH 5 Bt L T o s ouo] oy o 11, soms awss o o S
- =SSOSO DD o i : ﬁ ; : “soyqiyui {ungolB ) b %0S°€C S00” aNliedly "
< PO @ SO S TPawojewogojoe; bu ! {UUIngol6) eudie-saju g'g . 6 ! - beLiSiS
v2Z%coozinasT m%um__uﬁ_ A "_mm,m = m%we_aaag d ‘uiEko msusm%wumwﬁww “osinqeid uosuonn g'g Nmmwmp wmm.mw oL oL wmnuunww_“%«amz_m
. aftes o @% &vn_ HIEE uope6lio]s UoRe|suE! o ol 0 dNbaullgzrOgpliB
“>cascand MIFH JO0E) ] L0 smW_ﬁam HUED | Jotoe) uoneBuoja u PP ’ 00 dNb=
= G L >3 co WRWS0UG0Guaie|duion onejsuen sijokisyna 2'g 11161028118
C00 , > 20 >N— O o O 5 © ek ) 110108} 1 ‘(juowe|duo 9 6105 %0LS 0 .
oo foodiaciotolostatiizgTy - el eyl L O S S
] N . — i
2 OOy CEQE=0aSo.ina o A 1des owop] uisioidoakib-gy eude &' MME. %0161 i 6 000 dNliaulsZev05pI6
AT O ﬂ.&nnm&:nvm " o2 o Q>0 A [suejdes owoy] usbouwseyd z- ¥S  %01CE 1 6 000" dNsilecacosyliB
oS co 4 <O 4 @:@o_\ﬂm ok _mm@n%o% de .mm@_mv — .l 69506 %06'ZZ z2l W £5™ANU0E0L L0116
Falle r m. TOLO >0 S8 T O > A SV w”‘wummwﬂﬂaw d | PIoonWosolo 5 ZiSEZ %0EZE w00 anlsissa0sie
T — - UL DO e H] uiejoud o . N [4) ..
>0 JTGLY: _ﬂ_..w._%u T OM 1::@.0%& dookiB-sHe-eydpy ‘wiajoidook ow<<_z €5  zogowl woc'e o 000" dnlisilzez.szel!
o 1B-SH-z-eyd et 15266
© & a2 % CLlD—-SO0O®@TC® UHa HSLIIRD ﬂﬁ_ﬁimpﬁwmhw_umm%mea . [susides owop] mmmtmn.h 45 STeeE %0l £l 4 s0”dliailegzost Lol
ALz 0iS Wa olzxxlzi= m W 2 °s m. ol Qﬁcmamwohw_w_ﬂﬂwnhnw lopeyuswaided 4 c0se8 %00 . o anmisugzzente
— . ; aud Afy uisiordod . 60002 i
VDO S5 — Oy o | N V <t m HW\:w_nmm owiol] Josingaid 4 C ljode ¢ VSESY  %0S° (42 oo™
VO IW O DO ——O D — © [Staigss owo | uBloId00AIE-2-E12q @ 056z vl ol " cNbeul.eezosylB
—RO0SOHIE0 IS NG R [sUaigmsetiofy] %mo%.:_s_meosﬂ_u Z-eydpe 6; o) sepwis g'p glese %096z vl 21 000 dNbauli5L205w)6
== 288228824 S8x0AN G .oSmm ode tosinoaid g usjoidodyode | mm%» fopedd st g 000" dNbarl zescgylb
% R © R5u VimO— DN S5 0O > — ﬂ % _mcgwmw_amm OwoH] e uuiojos] ujjosjab ¢'g \.wwmpm %059 4 61 £8 dxlieracacislid
G i V V S N Sum.lm M&nﬁﬂ@ o] ﬂ_ &l O o y% n_rb wn nﬁr_ga&:gzﬂah_on.N .OEqu urZjenol ‘uydonajeys y'g mommw NaQD.VN 2l 11 OOOI&Z-«Q_MMPNQWQ—_Q
cs SR e m e g S T e b o bz s 003" almcoivosnis
E2=D>D30538 X009 e i SO AN S ey i st ey wovee oz ¥ 7S dliailoeerazizis
i 1 e . i . - -
COFZI0X0ZIS0®0ISION _M,_M,% M m %:Mm@w_@“__wowf N,_Mh _.L_Nhhwm_,_,,__..“ﬁ:\._ﬂ_:go_s eydiealul . JGEE0) %082 w00 anleiossaeuto
- < uSides\o . : ‘Aiwiey suoisiy WzH o iy 114 -
D0 n.|a W O>353>5® = SSSc_DoOCcCcSWOd HmcmN/wmpEoI_“ﬂ”_._MMMMﬂ_._.x._.wnEmE .>__Emmm_.§m_:<w“ ww” MWmn_‘ %00's2 2z M_. 00 m_wa.__vwmmvm_‘m__m
S8z 8ovooz3S S8 S =W ©._. O ' es uoH] Ulwseidojnie (esepioLa) uwseldojnied 2 15h  %09°€E £z 200" dNbailgszrospliB
LONWO VC O SoS 23203 2E D O bE@ounus Isuaides owol] uqojBojdey m.w Sooez ozl 92 MN 200" dNbauleszr0syo
W .— >N C—35ST®ST >0 tsjoidod gy Juauaduwed Juous 3 Sk %0ovY 8z 000 dNbatlcepccp
e O e — stds suaydes o 8)dwoo g2 j zL & il
2= 58r0r0802020 38008 P RO E L ounul otmeed vy umiiotodn 53 sis) w0 5 R
S — 3 0 © 0O 5 > s fFFwdwesa _m,_:hummnow__ﬁsﬂnd ULEIn 7S 81629 NM“N.MM ie 9 F%umn__ﬁumomsmv__m
g HOT ‘ (&) 4 H] ulxado SE 1205716
N> % ArTrmlocEg88: M %ww @w@%&&:@% ey ”wodm__,_,__ﬁ_:_ esejid é_m%__eﬂ-mc_uw_“ L 0.8 %006y 1€ .m.w Snn_z_*e_eamwwua
s iqiyu) asi y » '
= m Q=CBL V>0 3T 3> —<0= 2 suedes oso:_wnwu,w%%:wm?s 8UNSS G  £2/9V %OZOY o0 anleliesizee
-y U3 .
NESmEI® 208 — O>X® I 3 C > usides owop] ufsjord lejudodiiode g grs0¢ %08 o oz 00~
= DT RV I S 5T Fnag sbencs Gsuzdes owop] Josmn 980T ‘utsjsues |z Komap 8 sz dlailgsiLgielio
A e oD Bl B Drottoe snon g o e o ¥9 e eay oo e L9 £ 000" cINbeilze/5oplS
[sueides owop] uy s1n931d ¢ Justiodiuos Juswaidwon p'g Lizesl %08'ey 58 . 400" ciNbi=ul1 2826w 116
18101d £8800Y JOSINTBI LIWNGJE ¢ £S1281 %0k Ly 06 [ 000_dNlialzz/qgr 5
o 9 /969 %0118 6evl mw— 000" dNle:lsae asplB
oweN eagduoseg |d ywiop Mw.mnwou winog junog 00T aNimizzoznase
85 wnioads  eouenbag
sngo

rEIGAR ol j99) wiss [euLoN
6'1AR8jesYLa



e~
-
-+
= [susides owon] 0698.8™dX uieoid janauody g
5% S @ [suaides@uo] GueuwdBlewosoEPoy. peieyp A rrrimBetise o worz ¥ z 267 dxledl 6
gm .w % _m%_nmm ourop{] :%@Em m_._m_:@mmn uzmhuou: mwa.ﬁ_ﬂﬂ%%%mmﬁ“n.mﬂ_@Ezum::ommm.xgo: .E&&:_S L9 90A3% %0C0 g et
h g 3id o ua ¢ iy o -
=8 8 = = < o> = G Isas oee,:“wm:@”oe_mmm?sxﬁ__a 95 . o "Ob°E . M 65 dINbatlzzeey1L0z!B
m m (@) m @) o)) ..hlu. w _”m_%nmm owoH] ¢ {EJUOD Ul oﬂﬂ““...—-—mo%@ﬂu 5§ } %080 S 1 MMIQZW“TNM@MEE_Q
= supides B i o e : Uiz 89 NZZL0CV 4022 _dNlaiizesLsesL b
™ % W - W % %W %ﬁmmnmumo%mmamw __aoﬁo%m%o&ugw%s EQ%_ ﬂomn%_oww%ﬂmwmm:mmmz m.%m mewqmw \/,w % A : 8 z 28" dxbaslezezoozplIf
AT Be ©®O 1285 Q) SR:SoiPods BpejodR umeffhiBot1 Gudsd TAd DO OO S § — €0 dNl!IESEYLOZIE
OO BOODODDO G T @ O i GuTholRiogs) quiebonion) Beme = C Dd 5N +ach
Ottagaatggﬁza_m@snwmwm%.w%emaaaaCctCtngctag__wgemeeummmtuﬁm@mhdgo: G . _
CSEEDE s SORERERERE bh bk RS S n A BB S 2 o
— = e . ’
I e 0D D8R 0ee 0t o0 ORI =t o e S (244 5 € 400" Nl
HES RS Bl S S R e e h S e
i ; . g6 s
o o o5 o 0 D 1o - D O G oo Ol e oLt g . d I
RTINS e SN R T L AR
~ OB OCo OD DT~ o © feos @ﬁ_m.\ﬂ: L Harol g - st
- c o = — © © OO © atd “Ajp upysy . b 18 dxbas
R s ST P SO S < [0S o] 65312 mmzmeesam_wwwﬁv. Qpgel LAk sl g z moun_zce"wmﬂmm#__m
QEO--BTODOG BByt e S B, DD O, udles Sl TN & mg._www hﬁww\w Z d ¢ -l sorensein
— &) o) X&) B T 2 il
3 58=0d WW > R R e Sika] _aw@mmm__ mﬁm@_@ﬁu%&&wc SRR e . : 80"dxbeilz80190216
+— R v ¢
o\y > w > T OO guﬁm_wxomw%z%znwm Mw = _Mw m,.m_ O - mw - DT OO DD CskdidR o&ﬂﬂﬁﬁuﬂﬁdﬁ! n\ug.n\f. n_sa\&m.n 0 " Moamn_mwwm_,_m_mﬂ.wm%“a
= == O Dsuag HEDIP-ALE 48 adgp-n; Y o a) . £858L1206
N - s T OCO OODD 1des-ewdd) | uisiRiofBle abgu ‘ Wﬂ@%@mﬁ@@_ ) ¢ 380 -
V= DDT DT © Ow o S &2 s m%@ ﬁeﬂ.@rﬁw@ weom_maa 3”ﬂ”ammpﬁ_§aﬁﬁsgw_o:wmw S ..mw“om.mp w 4 20" aNbilgL L8405
R st b s e
Ceesosd wfm.u m m w % = W % uaides @@mém N =®2Ga%u Brugreen euce ) i) sis ﬁh_nw o_mkmu <§5250 9408709 9 o %o .n._z_hm.__mﬁﬁmmw__a
R SRR NS E 082052 S B e i o Suftsptihe ods i Ao« R - w0 nlsorpga
3530-08c8 o B dfEffjo __Evﬁa@_%%rmomw&mﬁm ol .u%&o@é&m_ d5 0 e L g Vo0-aNblcars cori
N m % nﬁ.uﬂ C e OC DO @._ e 1) dBwEiEE T g .GBELWWM:UMN mﬂ..lﬂ._m%n umﬁﬁ:&l%ﬁconﬁgogw Mm@ A.&A_ﬂu Zospll
. (&S] O D® o | d ) 09 ' g 143 2 —
R TN e e I R e oG ) /A v
SO SO a"mm.w_%s@__ mdsmw m_m_ %_ &nwuc o O T DO e, TR0 4 dickThy @EM =§.§%§« 0z:01 1 s 000" dNlsilL9zzogH!5
% S s D UIB10n UTReATo R s el B0 STy 3R deRT /ol %s@% =@ — O 000™dINbaulcegyosHB
4..ﬁmmﬁnagwgmcoeo_£uh® arw_u%—-u .Oﬂm@ wa gtgcmca ! * ey Nm&“gwpg L 1 -
— O wv OB O T % DT OD® O mﬁ m.na._ mW&W m&;-@:ﬁ%&m.&mﬁzﬂuﬁ.&:m mmu: g“t Cag ﬁ:ﬁmg.gt RN 00 elmlovoLosvi
SRR LR S Ry e w o oroi o ol i R -
“F8C 5§ 53 TLDE DU ity Dl 5o weonlintn S o sy & Bz 1or o enleleorsose
QERITE SO ODO-TEBT T OO O s [CUo@Es Qo] 051 g ULANUE) 60 BRsgey %0471 g _
NS8280 & WLF@QQ@_@ o O S 905 50 o s ) Fuaauodgeifiddorsy __._Iw_ it 8 e - 00_dNliallze0Lv80L10
V500282886028 ot RoROTHBD 05 1B R s B S O O O O . 00™aNbaulzv591 085
- - ODwe O O O~ Olsjisides cmwigbu y 1d20sTiedpnie /O 53
= [suades owo : uiTRd-EyER sy O ugeiaidiie- | STh ﬁ.ﬁu«. L 8 ¥
. H] uisdAnowsX . : 4 sThefed Puy . 4 b
[susides owop] _._ﬁzeumh m__uu_ga. ‘uisdinowhyogue-y-eydje lsosinosid .sﬂ%ﬁﬁé%wmm_wﬁ. “Z50%9 “%08'v1 8 g %nazﬁ_vahommm__m
ISIU *Z'LYZHOLOBLL BUOISIY °Z W0JOS) A soqual 'Ky, ouoreq vgry oo Loy 096 2 5 dNUeilBeSBLELLL
{susides owop] uuoyos) sjosn [susides owoy) sseuabolphyep m«m;nwo;n..m.w A SUVZH 8'6  68vBE %082 ] i -Slmz=e_m3eom¢__m
) SRS [F1YS YOMISES | Lok 7 oy 15eb s ndedont e 1 PRYOPIEISOAD 98 G506 %0V'TZ . : ¥00”dNUals6rasLylib
o : ‘Ise} 'lejglans Yuuodon 28 geelz %408's 8 X 200 dNUaile6r699.16
£00 dNlaifizoL0oH]iB



Leu Al a
Pro Cys
Ay

p Gy
H e

1352140 Ala G n Val
Pro Tyr

Gy Al a Val
a Asp 210 215

Enr
&

Lys Al a
He He
la Ala He dn

¥et 275 280 285

Au Gy 180
By Thr Vval

Gy Lys 145
Asp Lys Val Gy
Thr

Ala Arg Gu lie
5 Val Qu As

t Leu Pro Val
u Leu Au Lys
05 310 315 320
40 345 350lie G u
ys Leu G@n Gu

Asn Val
Ala Bys Ala Ay Lys

& u Gy 245 250
hr

val &sn Thr Met Arg

Thr Ala Al a Val

Eeu Ser

\al
\:Zial

{2167 ferersEef®uuntins ficiemba: syas o
T > ..W:m%mmropm.__mm@wa ¥ eydje ‘ujuwe; g9

X O W z _m ﬂw.:@wmmw_:o:_ aylj-snosyoep 6

d uiajosd Jowm ¢ -

 uiajou P .cﬁm L w,.mwc%mm@t_n | 9seiBWOsI0do] 66
a_mﬁ_nmw oliomw %%ﬁ@ﬁn Bupoeialu-gqey 99
NI o V > - : ost utejoud uydye gy
} ueds-uan; m.mmom_cmﬁ@wcw&mwo 81 g9siaRadZ eiojos] uabue 2609 172

O Nlsusides owoLl] | o dagse sissuabojeunsds g

[subidsb sluon) jusu ”hﬂoﬂ:ﬁn_:oo jusws|dwod g
0 @._mmmmnm:ﬁz_ a5eUYYy auisol) uajord 93} g
:Lma@o#_ormo@ue 190:d uopBiooas ueakiBopndad L
sefides osbfudonWRweberh . 0nde; 11X Jojoey uonenbeos 2

© O o @ [EEpsPuen] ayugnoduios Jusweduoes g'g
[Ce] o)) ™ [susides owop]
>y_§%&mm§m%umm%w_oﬂ.m%a8>_m :u:.mz_u_umﬂ_ g
) k”%wwwmmwwéwwsw_@ WoPYerap-+ze JeupuoyaoyW ¢'g

20 S 163l ﬁwﬁ%& uonejnBess 22
I @%ﬁmyiw&ma@hﬂ BipIED ‘eydie ‘ugoe ¢g
S © — O dsueidesowon] ) ey-(uswe|dwon) Jojey K g7y
RSRRLAEES e s

‘refi [0S Jejdejony -y ‘uneluay Z7oL

S SO>™NC S OO>OD00 [suaides

dioodsosgan ¥ It ngy ¢ s
ol | @mﬁ_ ﬁ_o#m ugiFodwon Juswsiduioo g
— @» mﬁﬁu WOH M%mnm.ﬂn—ﬂwﬁoi IeoReLjiodAy 61
o Q5O SO >0 CW F24dGs oty .
5 n%o.ﬁb Qlsiray HluiqoiB eyaq g2

th___ﬁwmwo %ﬁﬁﬁ %M_Mwo@_%ug,@_ﬂ& ugaskugsues 2g

4 VCH D Jequiew "Aywie suoisiy vz 'L

Phe Gy Ala Pro Thr 35
a Bl a Val

Lys 65 70 75 80 Al a

Leu
2d u

Arg
240

Eval
Tyr
du
Val

Bro 195 200£205%

e Thr Gu Gy Leu Lys
afleu Ser Val

100 2105 110 Pro Met Asp

—

Ser Val

usThr
Met

Al a

G
o
(2]
6
e
2
&
£
e
a.

ng

2Al a gval
§170 517
§ASP
eEdy

Y
]
o
30 ¢
(=]
L
£
2
=]
w©
(=3

Leu Ay 20 25 30Pro LYET/SGR004/000417
ys

Lys Phe Gy Asn Asp Ala Arg

Thr
Leu Asp Lys Ser
Al a Ser
Al:a d ugAs

Lys Asp Gy Val
Gu Leu Gu Asp 5 0 55 60 Bys Phe Gu Asn Met Ay Al a

ro Phe H egleu
er Asn H e

de Asp Lys

Leu Lys Ag Gy I
825 230 235

@y Met Asn
Aaliel
He Ala 4 u;
M e Thr 165
B

g

B e

h Asp Gu Leu
5 Ehe Asp Arg

Q)

6y va

He
Vi

1

Lys Val
Val
Lys G u Val
“Asn Asp Ala Ala Ay Asp Gy Thr Thr Thr Ala Thr Val
Ala Asn Ser Asp

4 0 45 1lie Thr

n Lys
8 u SdF
&

s
GEu Rsza

)

5 Ju @u Leu L

Lys Met 1 5 10 15 Leu Arg Gy Val
i Ger
£60 Len
Eeu G
0 Eet G
e Bs
S
gu

L

%s Ga
Gigy

Leu Al 85 90 95 Gn Ala lie Ii
L
T
1
P

Met Ala Ala Lys Asp Val
Arg Asn Val
Al a Va§. Ala Al a
2D
Ser Asg)ﬁer Lys

Thr 11
150 15

Val
wopsASg4Yal

-E@n Met Val

[suaides
(1 uewiop Buipuig awosoajonu dneib Aqow-yBip) v—éS.I:_29&_mEomoEo.Eum:BmE:ozS ._m__E_mm.m

& 115 1

S€051e %080
288102 %0.°0
vhesil %019

861611 %052
€64804 %022

Y66
ebllg
28908
68992
629¢2
04649
212.9
€21€9

81566
6892s
v6Sls
61021
289.¢
6seye
vB8LEE

11092
vioog
86651
29851
886¢1

L2201

%09°L
%08'
%09'9
%00'9
%01’
%05°G1

%0P'2L -

%0p°LL

%041
%0v'e
%0T L1
%0T'8
%09°0¢
%0881
%06'S

%0%'02
%0¥'vi
%08°8¢
%0¥'SE
%0522

%08°61

'

o A -

< T

~

MR R R R R
v}nqmmwmww-

-~

Slmzce_wﬁw\.mmm__m
200" aNbaulsverosyliB
86 dNbailzzraszop)ib

[y 2

00 dNbailpOLS080HI6
S0 dNbiL896p LI 6
90 dnbailgszzLe el
00 dNbaileaygzes LB
20" dNleiovoszLE LB
100 cdNlailgstzosy)i6
€00 dnlieilezrLosbliE
¥ dNbellsvalagLz)e
000 dNlailezacosylis
--— 100" dNbailLL5Z05p)E

|

000 dNbailsgryostlis
vy dNbailserosesehb
000 dNbeilsyeeosyiis
500 dNb=ul6y0sE8YIB
00 dNbailzg51281 116
100 dNbeizeE205716
00" dNbailseragozLiib

— T ONN~ <

250" dNli=iles 26022116
L€ dxYsilesLe59zH16
000 dNlissleyebosy)ib
000 dNb=ilsZ2L06H)16
00 dnbiailovvaesyzii

™M Nm

3 L8 dXl=ilBE60SE LiliB



10

15

20

25

355 360 365 Val Ala Lys Leu Ala Gy dy Val Ala Val
lie Lys Val Gy Ala Ala 370 375 380 Thr Qu Val Gu

woRb0sl0pe46l U Lys Lys Ala Arg Val G u Asp Al a Ledr882004/000417

390 395 400 H's Ala Thr Arg Ala Ala Val Gu Gu dy

Val Val Ala Ay Ay Gy 405 419415 Val Ala Leu lie

Arg Val Ala Ser Lys Leu Ala Asp Leu Arg Ay G n 420

425 430 Asn Gu Asp G n Asn Val Gy He Lys Val Al a

CealMmsg Ala Met Qu 435 440 445 Ala Pro Leu Arg G n H

e Val Leu Asn Cys Gy Gu Gu Pro Ser Val 450 455 460

al Ala Asn Thr Val Lys GI%,G!y Asp Gy Asn Tyr Qy

yr Asn Al & BESTEI FPRaX8GIiRNaJTHLCE GorPEiTyRI@ychaperone

BrMeh KoY S MRl Ghy aHsBpkeuafsp Pro 485 490 495
hr Lys Val Thr Arg Ser Ala Leu Gdn Tyr Ala Al a Ser

Val Ala @y 500 505 510 Leu Met H e Thr Thr Gu Cys .
ket Val ThEhaspreégipr gebpsanéanAdpvses 520ckasmaflain claim

R 2:fohnken Br Aacang Gy Vol S QNNEE B group

t642isP1dy BRAHsP18S, ESepenj chbp70p! Hss880ang24d 211 Hsps.

m sc_feature <223> G oEL api cal domai n RYDnodi fication
QNAsequenc <220> <221> nutation <222> (598)_.. . (606) ,
39235 CTGTCRECRE b o CBTTATCATE k980352599 sam P b 190 in’ claim

2227 (A46B) the HEPEG0LnEBLBSnEAE 9 4 00%e Schaperone.

at ggcagct a aagacgtaaa attcggtaac gacgCtcgtg tgaaaatg
-c t gcgcggcegta 60 aacgtactgg cagatgcagt gaaagttacc _
¢t cgof cccaghﬁagée*é@i“aas@@@?éﬁﬁ@tl glapicgaraaateined in claim

§999£9&H£8h9§%835£88£ 8Ra9AL 9PL B AL teSatfGaL

tcgtgaaatc 1

5. The protein separation device as claimed in claim

4, in which GroEL is in a single ring configuration.

6. The protein separation device as claimed in any
one of claims 4 to 7, in which GroEL comprises a back-to-
back double ring configuration, wherein one ring is
heptameric and the other ring is dimeric, trimeric,

tetrameric, pentameric or hexameric.

7. The protein separation device as claimed in any
one of claims 4 to 7, in which GroEL comprises an heptameric
ring of wild-type GroEL and a ring of another chaperonin

protein.

8. The protein separation device as claimed in claim
7, in which the other chaperonin protein is rubisco subunit

binding protein or CCT.

9. The protein separation device as claimed in any
one of claims 4 to 8, in which GroEL comprises a double ring
assembly wherein one or both rings comprise one or more

subunits from other chaperonins.
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gaact ggaag acaagttcga aaatat gggt gcgcagat gg t gaaagaagt
tgcct ctaaa 240 gcaaacgacg ctgcaggcga cggtaccacc
waeb@aoasaeg t act ggcbca ggctatcatc 300 act gaaggPCT/SG2004/000417
t gaaagct gt tgctgcgggc atgaacccga tggacctcjaa
acgtggtatc 360 gacaaagcgg ttacégttgc agttgaagaa
ct gaaagcgc tgtccgta.cc atgctctgac 420 tctaaagcga
ttgctcaggt tggtaccatc tccgctaact ccgacgaaac cgtaggtaaa
480 ct gat cguiey raagegal ggH CaaaiditC giviaradaddGd med in claim
ttatcacccft tgaagacggt 540 accggtctgc aggacgaact
Jaadgt ghtichyaagdt atigy agttteyart eriggget avest BDGhe o, B, v,
tatgattact tcatcaacaa gccggaaact ggcgcagtag aact ggaaag
éccgt?%a@cs%%®n%¥@c?ﬁg€?5 acaagaaaat ctccaacatc
cgcgaaat gc tgccggttct ggaagctgtt 720 gccaaagcag
ggaaaccgcet get galqale, el gaagatg H%@%%%g%%acﬁ%ﬁ%%ﬁggﬁaclalm
780 actctggttg ttaacaccat gcgtggcatc gtgaaagtcg
@bg@@gwha@ha@@a@cgggg 840 trticggogat orgmogtaaagenits of
ct a ccct ctc g cggtaccgtg 900
%?%?5?% g §3P§€“§g§§ gd&¥a aaagcaaccc t ggaagacct
gggt caggct 960 aaacgtgttg tgatcaacaa agacaccacc
aet at cat cgTakggeotedy sgpagaagoh HZQcgcastetadfied in any
%ccgt g tca atccgt cagcagattg aagaagcaac ttctgactac
Béoogae §tg8ad E&ctdeadfa"héghgragigrandci§geaeteroneric
gepgsgLtigc agttatcaaa 1140 gtgggtgctg ctaccgaagt
t gaaat gaaa gagaaaaaag cacgcgttcja agatgccctg 1200
cacgcgaccc gtgctgcggt agaagaaggc gtggttgctg gtggtggtgt
tdegctgatcT 269r@§§gﬂag§gﬁr@taaacdggcCEgaéccgagmed in claim
gl cagaacg..a a g g a 0_aaa
Pocot senat " goasont oaeEy o b ot P S B B g gt
d¢@80agmaccgtctg ttgttgctaa caccgttaaa ggcggcgacg
gcaactaccj g ttacaacgca 1440 gcaaccgaag aat acggcaa
tgatctgc tgggtatcc t atc aac caaagtaact 1500 ) .
%gttctgctc ﬁacgg?géée ﬁggﬁfé 9Py é%Y@g%c?@aci@é?%%c%%cClalm
typaigcahgcAS6Regtbacsgace tgccgameaa cgatgcagcet
gacttaggcg ctgctggcecjg tatgggcgge 1620 at gggtggca
gcggcat at taa 1647 <210> 6 <211> 548 <212> PRT
13> Escht ?c fateori sep2pationderice #s eat giedoppsany
SHOXb£ api & hs domed n1 RYD; poghf Lgathon 5§22 15
<222> (200)..(202) <223> LSP ¢ H\E(QD 5 >f%%%1%§s§%t£nable
Lopopsa (MboFobiakgpyuroe3sebecbed £400>bachMetidl andl @cchaea.
Lys Asp Val Lys Phe Ay Asn Asp Ala Arg Val Lys Met 1

P10 15 The protein separation device as claimed in claim
15, in which the microbial source is selected from the group
consisting of Escherichia spp., Thermus spp. Streptococcus
spp., Staphylococcus spp., Bacillus spp., Leptospira spp.,
Spirillum spp., Lactobacillus spp., Mycoplasma spp.,
Pseudomonas spp., Streptomyces spp., Corynebacterium spp. ,

Bacteroides spp. and Clostridium spp.

17. The protein separation device as claimed in claim
15, in which the Escherichia spp. microbial source is

Escherichia coli.

I



Leu Arg Gy Val Asn Val Leu Ala Asp Ala Val Lys Val
Tlir Leu Ay 20 25 3 OPro Lys Gy Arg Asn Val Val Leu

wogmslogsaSer Phe Ay AlLa Pro Thr 35 40 451 i e PemSGReog/000417
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Asp Gy Val Ser Val Ala Arg Gu lie Ju Leu Qu Asp 50
55 60 Lys Phe Gu Asn Met Gy A@ An Met Val Lys Qu
Val Ala Ser Lys 65 70 75 80 Ala Asn Asp Ala Ala Ay
Asp Gy Thr Thr Thr Ala Thr Val Leu Ala 85 90 95 dn

Ala.lie |ieThbrpebtebhyskplrbysol aeVateAha ALaifdy in claim
t Asn 100 105 110 Pro Met Asp Leu Lys Arg Ay lie
pr LY8 WRACaFhFhli9anual arval mi¢soh2el 198utre & uThermus

Ledok¥SoA: a,Leu Ser Val Pro Cys Ser Asp Ser Lys Al a
|e6130p135u140 Ala Gn Val Ay Thr lie Ser Ala Asn

Ser Asp Gu Thr Val @y Lys 145 150 155 160 Leu lie
Al2. G u Al aThetppspelyssypbrétyohydeGoe Giy dhhihé@ in claim

i LB R Var e e i) isbpasn el Rk, ey brie

Aspoétglﬁzymwifﬂgll'w Asp Tyr Phe lie Asn Lys Pro
195 200 205 GQu Thr Ay Ala Val Ju Leu Gu Ser Pro
/:Qe lie Leu Leu Ala Asp 210 215 220 Lys Lys lie Ser
hlie Argh @LP%?‘%{%USW%I%}OIE&?G% Aa Saimes in any

230 L a gy = ie
Al a ﬁ %f;%r\@a?l C;Iyi %l)y %SW%%%hZ%kge éettb%ega{éeﬁl%laa solid

TPR®E il e AsraTher Necadrgyi@y |ie Val Lys 260
265 270 Val Ala Ala Val Lys Ala Pro Gy Phe Ay Asp

%’r] ﬁreg %r %%%ﬁ %%5 % %}'8 OL:(#JeVGCne ASSS ng‘-{}r%g in claim

31)1), Hre wWHicHEthed anbetr Gt el 1y sualeraldiudey &dm /%Sﬁblastlcs
Gln Ala 305 310 315 320 Lys Arg Val Val He
%”‘Asp Thr Thr Thr He He Asp Gy Val 325 330
335 Gy Qu Gu Ala Ala He Gn Ay Arg Val Ala Gdn H

eArg G n GHe DN b dte Q@ A A & sThH1 S8 ASR claim
%)s Asp. Arg Qu Lys Leu A n GQu Arg 355 360 365Val Al a

q_%@lAl :%IGVSPJGW WS SURPSAE 9f ehg frvaEy GWpeAlis provided

R}i&h a surface for immobilisation of a protein of the

chaperone type thereon.

23. The protein separation device as claimed in claim
22, in which the surface is comprised of moieties selected
from the group consisting of nitriloacetic acid, avidin,
streptavidin, carboxylates, quaternary amines, silicates,

carbonyl diimidazoles and epoxides.

24. The protein separation device as claimed in claim
23, in which the surface is provided with an hydrophobic

barrier coating.

25. The protein separation device as claimed in any
one of claims 1 to 25, in which the biological sample is
selected from the group consisting of cerebrospinal fluid,
urine, nipple aspirant, other biological fluids and

extracts.
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370 375 380 Thr Gu Val Gu Met Lys Qu Lys Lys Ala

Arg Val Gu Asp Ala Leu 385 390 395 400 His Ala Thr
wonwsAkg4Al a Val Gu Gu Gy Val Val Ala Gy GPgTSGR004/000417

405 410 415 Val Ala Leu lie Arg Val Ala Ser Lys Leu

Ala Asp Leu Arg Gy A n 420 4257430 Asn Ju Asp Gn

Asn Val Gy He Lys Val Ala Leu Arg Ala Met G u 435

440 445 Ala Pro Leu Arg Gn He Val Leu Asn Cys Ay

@as G u PromzenaeidbG AR AG0nValeAlR AN TREMAl in any
Lys Gy Gy Asp Gy Asn Tyr Gy Tyr Asn Ala 465 470 '
oS 438% Al mrhrl G 4Qru Ty whdop Ade kEoldgd cgys skaple is
u Asp Pro 485 490 495 Thr Lys Val Thr Arg
gg}ﬁa?lug:e@u GAn Tyr Ala Ala Ser Val Ala Ay 500 505

510 Leu Met He Thr Thr Gu Cys Met Val Thr Asp Leu
RPr7e Lys AsiThasproieifn2@ep2ratlienAdaevAse beucGhymébHain claim

Ala g , Mt Ay Gy Mt 530 535 540

867 &Y e Eheo ks olotgbed SsTpie) 447 denrsurepnboasleast
Eaeheeinghidag@l ise1220239<22bn WhiS§coupf e8RaLLUYRLEEr

<223> & oEL incorporation of chapérone group | |

spresrogdrapgentENAJSEglieRDE S<2PBat<2nd>radtigt hgnagent s.
<222> (595) . . (597) <223> TACt o ATC <220> <221>

tation <z22> . <223>. TAC ATC <220> .
515 it atronEsoshn aBRna tLoRZAEe CEah Bt g R otain
2220%n which the chaotropic agent is be selected from
guanidine hydrochloride, guanidine thiocyanate, urea,

thiourea, sodium thiocyanate and ammonium sulphate.

29. The protein separation device as claimed in claim

27, in which the detergent is sodium dodecyl sulphate.

30. The protein separation device as claimed in claim
27, in which the reducing agent is selected from the group
consisting of dithiothreitol (Cleland’s reagent),

dithiocerythritol and 2-mercaptoethanol.

31. The protein separation device as claimed in any
one of claims 1 to 26, in which the biological sample is
denatured by a combination of any one of the denaturing

agents as claimed in claim 37.

32. A protein separation device comprising GroEL
immobilised on a substrate in an optimised orientation to
bind a target protein and to provide minimal steric

hindrance between GroEL and the substrate.

33. A protein separation device as claimed in claim
32, in which GroEL is engineered by site-directed

mutagenesis to substitute Aspartate490 with a cysteine.
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<221> nmutation <222 > (709) . (711 ) <223> CT&@ o ATC
<220> <221> nmutation <222> (775)..(777) <223> CIGto

WOB@503@A> <221> nut ati on <222> (787)..(792) <P@BSG2004/000417

GITGIT to CTTTTC <220> <221> nutati on <222>

(1468)..(1470) <223> GAC to TGEB<400> 7 atggcagcta

aagacgt aaa attcggtaac gacgctcgtg tgaaaat gct gcgcggcgta

60 aacgtactgg cagatgcagt gaaagttacc ctcggtccga

aeggccgt aa xcgiagidiol el -gatraatesticd 6391AGAGed in claim
accat cacc aaagatggtg tttccgttgc tcgtgaaatc 180

ghbr  Gdte-2e eﬁkﬁt%Rﬁf%&%k%%b@@Ft@é@@agétg@a@@@@a@aa@tblotln

Laeaishaan 240 rgaanaace. ¢lasagaeda cogtaccacc

act gcaaccg tactggctica ggct at cat 0 actgaaggtc
t gaaagct gt tgctgcgggc atgaacccga tggacctgaa acgtggtatc
360 gacaaadc oy attedoc getrgae adgiohgdagaaechgaaagiged in claim

tgtcc 420 tctaaagcga.tt ctcag t

it 9 A0 Fodhe: Fadt i gaciaiae. Egrabgtssa dageactable with
clrgalva@aing cagegilod icraaalbeadl, asadaaqded bt aheasedt or o

t gaagacggt 540 accggtctgc aggacgaact ggacgtggtt

i Tt agttcgaccg tggcatcctg 600 tctcctatct

t cat caacaa gccggaaact ggcgcagtag aact ggaaag cccgttcatc

6e0 Ctgct9gcbgo%%éﬁg%%%%Ea%&%ﬁaégéﬁeeCQSH@%EEQﬁg GroEL

tcccggttat cgaagecgtt gccaaagcag gcaaaccgc
g@m@@ﬂdaﬁedg@ngaagabgttagaagghgaeagcghecgpac28®c1ty of GroEL
t tet aacacca t ggcat t gaaagttg ctgcagttaa
g%c?é%%ﬁ%c 0 Ft@ﬁﬁ%ﬁng 8 Bﬁ?gﬁgﬁc t at gct gcag
gat atcgcaa ccctgactgg cggtaccgta 900 atctctgaag
agat cggt at AggagteggaacpaageaancCet ggaagacsl a 9g8ticagostiaim
0 aaacgcgttqg tgatcaacaa, K agacaccacc accatcatcg
APoost: B kofngiiole 106N e Ral cengs Gecdt greted

iheadakaegl sCagCANIL! ahaagangeaas: 1468 9acL ac: 108900 +o
gaccgt gaaa aactgcag a gcgcgtagcg aaactggcag gcggcegttge
agoiairaaaseIapege ggtgcg@ycta@cg@@@tptghaa@g&@a to

gagaaagaag cacgcgttga agacgeccctg 1200 cacgcgaccc

gtgct gcggt agaagaaggc gtggttgectg gtggtggtgt tgcgetgatc
1260 cgcgtagcgt ctaaactggc tgacctgcgt ggtcagaacg
a8gaccagaalAcgtgygint sep328t haagid goae dgcgignaad in claim

380
I95000t 14kt OiT gRkAG: bACLET o VURGUR Cae g Teeict mdginding

hbatdaacgta 4d440086aackgaainqad@rHue ast catgat ct gc
at gggt at cc tggacccaac caaagtaacc 1500 cgttctgctc

cagtacgc gget f cf gctggcctga t gat caccac, cgaat gcat g
60 gttac%glg’é% ?Jg’g %%%%—5%1 CEQat SRS R T egry GroEL
§ﬁﬁ§$9§§§§d0@ﬂ999%@@§t§§@@ wherein the specificity of GroEL

is changed to a protein specificity of another chaperone

protein.

40. A protein separation device as claimed in claim
39, in which GroEL is engineered by site-directed
mutagenesis to have the substitutions, Tyrosine 199 to
Isoleucine; Tyrosine 204 to Isoleucine; Leucine 234 to
Isoleucine; Leucine 237 to Isoleucine; Leucine 259 to
Phenylalanine; Valine 263 to Leucine and Valine 264 to

Phenyalanine.
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at gggt ggca tgggcggcat gatgtaa 1647 <210> 8 <211> 548
<212> PRT <213> Escherichia coli<:220> <221>

woiers/obgab ur e <223> G oEL i ncorporation of chapersne004/000417

group Il apical domain - am no acid sequence <220>
<221> site <222> (199) ..(199)3%223> L to | <220>
<221> Site <222> (203) ..(203) <223> L to | <220>
<221> site <222> (234) ..(234) <223> L to | <220>

421> siteredtei23Eeparb23bh 823232cl akochatde8>in claim 39
<221> site <222> (239) .. (239) <223> L t o F <220>
&3 Blagim d 042285 vih3eh) the pglptippssonst greFmadeosn the

[ 23 223>.Dt o C <400> 8
SR RS R e B ATk, cpbdd) T EEeRR A A g

Val Lys Met 1 5-10 15 Leu Arg Gy Val Asn Val Leu Ala
Agp Al a VaP pyst¥ah ThpaketiGhyd@vOc@5a30cPabméysiiylaim 40

|l a. Pro Thr 35
@%ggA%QmVQH,VQ% %Egcﬁsgh%ygug§£igﬁgig%¥ @Eplace the
substrate binding specificity of GroEL, a group I chaperone,

with that of thermosome, a group II chaperone.

43. A protein separation device comprising GroEL
arranged to have an optimised orientation to bind a target
protein and minimal steric hindrance between GroEL and the
substrate when GroEL i1s immobilised on the substrate and its
specificity for a target protein is directed to a particular

target protein.

44 . A protein separation device comprising GroEL in an
optimised orientation to bind a target protein and to
provide minimal steric hindrance between GroEL and the
substrate wherein the specificity of GroEL for a target
protein is changed to a specificity of another chaperone

protein.

45. A method of isolating at least one protein from a

biological sample comprising the steps of:

a) denaturing a biological sample containing at least one

protein;

b) applying the biological sample containing at the least one

protein to a chaperone protein immobilised on a substrate.

c) isolating the at least one protein from the biological

fluid on the chaperone protein;
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lie Thr Lys Asp Gy Val Ser Val Ala Arg Gu He GQu
Leu Qu Asp 50 55 60 Lys Phe Gu Asn Met Ay Ala Gn

woRb05¥as94bys G u Val Ala Ser Lys 65 70 75 80 ArPaT/ASR004/000417

Asp Ala Ala Gy Asp Ay Thr Thr Thr Ala Thr Val Leu
Ala 85 90 95G n Ala lie lie TMOQu Gy Leu Lys Ala
Val Ala Ala Gy Met Asn 100 105 110 Pro Met A sp Leu
Lys Arg Gy lie Asp Lys Ala Val Thr Ala Ala Val 115
320 125 G wefdowibguthysbAbaoheuadesaMpl e PEookyshSethaperone
Asp Ser Lys Ala. lie 130,135 140 Ala G n Val Gy Thr
lie Ser Qr%ﬁlgeﬂmﬂgslélae%?nvaheeﬁybﬁ%aias 3ng
155 160 Leu lie Ala Gu Ala Met Asp Lys Val Ay Lys
Ghu Ay Vabblt'a%n-:mﬁ ika %zolézgt\/@ﬁe%k‘o%?ﬂ%foﬁ[h\fhe
Gy Leu Asp G u Leu Asp Val Val u dy 180

190 Met GI ﬁhapﬁéO}ASppApgeGﬂy lie Leu Ser Pro He Phe H
e Asn Lys Pro 195 200 205 u Thr Gy Ala Val Gu Leu

u Ser Pr e_ kel : ] 0 L .
B Re sef RRPPRooh e i Rl e R B QLG Ar ntlBer an o
BlialYgl c225s2801283602401 Al agLyke Abaed yotys Pro Leu
LeuHeHeAIaGIuAspVaIGIuGIy245250255Gu

Al 3 Thr. Leu Leu _Phe Thr
50 YD DR AEIC SR VAL ARG BrS B Logical
Phena@l%m A e dore Nt 2imo2801289 beUaGsiibstrate;
Asp He Ala Thr Leu Thr y Gy Thr Val He Ser Qu

Gu 290 295 300 He Gy Met Gu Leu Gu Lys Ala Thr
Pedwirtasy (e @J;Ple%clﬁla %eglérgﬁt@@obwéomgal fluid
Val,valh H & . Thr Thr He He Asp Gy

VaI 325 330 335 Gly Glu G -u Ala Ala He Adn Ay Arg

Val Ala Gn He Arg Gn Gn 340 345 350 He Gu G |

Al Eemaviger thsp biyrl oadisadr ga@pd el ysoleih@l rh@pgrAng protein,
353 360 365 Val Ala Lys Leu Ala Gy Gy Val Ala Val H

e Lys Val Gy Ala Ala 370 375 380 Thr Gu Val du Met

Lys Qu Lys Lys Ala Arg Val G u Asp Ala Leu 385 390
89®MBning the at least one protein from the chaperone

protein immobilised on the substrate.

47. A method of diagnosis comprising the steps of:

a) applying a biological sample from a first subject to a

chaperone protein immobilised on a substrate;

b) isolating a protein from the biological fluid on the

chaperone protein;
c) removing the biological sample from the chaperone protein;

d) obtaining the at least one protein from the chaperone

protein, and

e) Comparing the concentration of the at least one protein
from the first subject with a reference concentration

obtained from a second subject.



Hs Ala Th Arg Ala Ala Val u Ju Gy Val Val Ala Ay
Gy Gy 405 410 415vVal Ala Leu lie Arg Val Ala Ser Lys
woewsAkg4psp Leu Arg Gy G n 420 425 430 Asn GPATAER004/000417

Gn Asn Val Gy He Lys Val Ala Leu Arg Ala Met Gu

435 440 445 Ala Pro Leu Arg GHi lie Val Leu Asn Cys

Gy Gu GQu Pro Ser Val 450 455 460 Val Ala Asn Thr

Val Lys Gy Gy Asp Ay Asn Tyr Gy Tyr Asn Al a 465

490 475 480 Abahddiradd ¢n LQAmedyin @yadsn dveir HE ySshich the
H e Leu Asp Pro 485 490 495 Thr Lys Val Thr

W@l%c% SRR B RN e PBGT VA SAleP @ly oeach

R95,530 Leu Met He Thr Thr Gu Cys Met Val Thr Asp

Leu Pro Lys Asn Asp 515 520 525 Ala Ala Asp Leu Gy

Ala Ala Gy Ay Mt Ay Ay Met Gy Ay Mt 530 535

£20 Ay ¥ methodtasisblaimed in any one of claims 45 to 48

in which the chaperone immobilised on a substrate comprises
the protein separation device as claimed in any one of

claims 1 to 44.



