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HEPARI N Bl NDI NG PROTEI NS: SENSORS FOR HEPARI N

DETECTI ON ACKNOALEDGEMENTS Thi s i nventi on was nade
WOWRas/0gssser nment support under NIH Grant R43 (QRGL/821)04/026066

J. L. B. and Echel on Research Laboratories, Inc. (now

Echel on Bi osci ences | ncorporated). CROSS REFERENCE TO

RELATED APPLI CATI ONS Thi s application clains the

benefit of priority of U S. Provisional AE lication

60 FAEPARES BINDIAG RROEEINS: SENSQRSHORH EW%PEWCTION

Is incorporated herein by this reference inits

entirety. |I. BACK Iﬂ[[i% H\ﬁ'@bﬁi‘ Heparin is a
hi ghl y het er ogeneous”gl'ycosam noglycan EGAG) a famly
of pol ysaccharides with alternating uronic acid and

am NOpisyewEtios was siads edtht gmaemmnmtprpartnmdeﬁmﬁhﬁmmﬂiﬁ CA81820

cells of porcine intestjnal .mJ §5§ un
tachénBeand m%@iear@héabefawﬂ% ﬁ?la’fl %&?ﬁ"lq%é S

togpgﬂ%gsaccharlde sequences that serve as bindi ng

RUSS i antithrombin P (ATDT). 2 In bl ood, heparin

interacts with AT-PL which bl ocks activation of

factorXa and thereb revents bl oo The

ant i coagul GROS REE%‘J&N‘HE Y er‘%%ﬁ'i’d‘ggﬁgg&ﬁﬁﬁ%

this interaction, which markedly accelerates the rate

Of A:_T—ll.éls Ph@iéfoh%[‘alﬁfs e YR8 JF p(‘i&)?i??}I SUR) PMlél@d}%l1catlon

etection is very'inportant in

60/:49@,&%;@1@ AugusUah2003pfvhith sppkiesion mwmpmmr@n by this

procedures. There is a need for accurate and sinple
refeienes INASLAETEGr det ecting heparin. Disclosed are

nol ecul es for detecting heparin, and for exanple,

nol ecul es that can quantitate heparin, and nethods of

usi ng these ) ecuB2CKGROGNINORTHEINVENTION: ei n,

are conpositions conpri sing

heparin bi ndj .
ol e ispan trithigbleneleosErS 2yeer Poé]lé{%aﬂ/@w@%@ family of
' d

PARARLG B P DB EQLS) Sk el R o
RUCMREtGeRE bHpdrbiRe ﬁﬁéstinhl mudsh BFbOESCRINET TOMCHemidE! modifications,

DRAW NGS The acconpanyi ng dr.aw ngs, ich are
pericolapysulfeipn, feag ﬁmp%wqhau@%se&uw Srfe &s binding sites for
agﬁt%? | i C?ﬁ éggrlﬁlﬁ'eln%?ood\gf?ép?ﬂﬁ HGefes %{IPA*rgﬁ %ﬁ{c‘ﬁ%l&c‘i{s activation

Cl pI es nventi on hows

o BRtR3ld drdl théeby pRRemEBlobd eoﬁgi.ﬂaﬂtbhﬁr’éﬁe axfucbwgmm effect of heparin is
heparin. Fig. 2 shows the schemati cqueparatl on of

n@SiatedihyougB ThisBRerasiipicw highpparkedy peerlarates thgrdate of AlhElighibition of

. RHA - P |«-B sh
R TN B P TN e ——
ARl BBdiséRBEInALSHENSic PRl Therp @4 nsedribeadcunife and simple

supernatant protein expr essi on; boxes show the GST
didecimaeams cﬂox@@fecﬂﬁg hepirion Discdossi aee mpbﬁ@hes forsigtagting heparin, and for

protein purjfication o haros
Spgpieomoley f@%’ﬁhaéﬁ'ﬂl @@‘F{]ﬁ%ﬁ%ﬁl 0 o Sé%i\m%%s?%‘pe%ules'
are GST; 2, GSTHBI; 3, GST-HB2; 4, GST-HB3. Fig. 4

shows protein titration for three GST-HB proteins

using ELISA with i mmbi IIlzed SUEYMARY Key: di anonds,

GST al one; squares, tria

GO MO g SRS P BT BE LR b P jpedhESies and
r ' 6tBin and the nucleic acid, and

r@@lcj_%% c;drﬁs‘l%b g?] g’%ﬂ 'a-gnieﬁ%@?fdr rﬁﬁéﬁcisé‘@]ﬁ%EFH nd the nue

n‘r@hocfs ofeismgdh@Répanig biddind¢Sotedn myl miclei ecid (d@:r@@/ m .

Control: no conpetitor added. Fig. 6 shows

guantitative conpetitive ELISAs using i mobilized

heparin and detection with GST-HB3, A: HA (Mwv 190

kDa); B: CSA C CS-C D UFH Fig. 7 shows

measurenent of UFH by ELISA with inmobilized heparin

and GSTHB3 detection. Panel A shows Serial 1:2

di lutions; Panel B shows |og-log plot showi ng |linear

range over three decades of UFH concentrations. Fig. 8

shows ELI SA quantification of heparin standards in

p—
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Fig. 10 shows a conpetitive ELISA perfornmed wth
mul ti pl e gl ycosam nogl ycans usi ng biotinylated heparin

WoRr0a/0s8552pt avi di n- coat ed pl ate. Chondroitin seCT/EEE04/026066

(CS)-A, CSC, HA keratan sulfate (KS), heparan sulfate

(HS), and upf fack'lﬂm*ﬁﬂshkgﬁﬂ@ﬁéﬁﬁﬂwmﬁmsed
as conpetitors in a range o /m-200 mg/ M. Fig

showsTha acanmedniyingwirakdnSAviEclc ke nnamlborat@d ay angscamgtitiee dpart of this
standard wel| fqormats. The assay is seful for  bot
speralieatian tegedia v ithrihe description EavhiosPlain thomdrcpl qfﬁféemvenﬂon

”ewefm%qvgl 1R b Afial &Qéchﬁﬁ@é" Mﬁn&% P %ﬂlthe

hydr optiilic nat eof earlnsreptaw

m cr qig. eshophs alieeschemeiid pdparation cOGHEHB BIGIT-HBY ambGET-HB3
bi oti nyl ated heparin are used. Fig

coRTE LRI Anse\apwmrwws%asp%pm el B Sy the ¢ opingesatpey.
coat h g JBbs %xa@?ﬁor?ﬁq é}ﬁﬁéﬁ ?ﬁ?gg?ﬂg ?&g&ﬁk Bhnel A shows

probe. sho con eparin

S]WPAGWﬁo@Gﬁ)md%lt@n sGeRnarit |peot6ﬂi1feaptesmén aaatien shdvutherGST alone
pl asma o heparin ELI SA Flg 15 shows tLhe ef fect of
aNé@SinBh@p@n iproteins. Srnekid jRove pretsivBuriisHopIn Gxfiraepharose beads,

i nﬁﬁl}ti{giﬂ% UGS M pighs wuﬁ&ﬂé‘é”{h@ﬁﬂ}é‘%&?ﬁ@ST 2, GST-

19813, UMHBQMI@ST@@%@I ndi ng USI ng a log vs. log| NaCI ]
plot. Fig. shows unrracti onat ed heEIarl n was the_onl

gl yc d’sgrﬁ mmsmnlmtﬁmtwné@rdh@a GYE-HB-mpteing usieERISA wh

o R TS B AP e, o572

d%sgrngaﬁgg,well Fig. 19 shows an exanple of an ELI SA
plate setup. These ranges can be used to quantify
heparfig 5 showssampktior-ELTS Ax(fos thiesGIT-dBhrpeateing yeingimgabilized

R eI B TR GSdcRiCe TRl SIS 4 L ed 200
R TR el G S S ey

I ncul@ag efkhoSisQuafitagendonasitiede EEIBASI iséngninah elsilivet leepann and
read at 450nm Fi % 22 shows a | ow nol ecul ar wei %FH
S

detgetion With RAHHFIES, ASKA A} WrkRa)i Bi et iR CGals

e

ISB9VUSte@bnERASRA AOShoRRBeRRRT 2 @ilitiondt Rawed B shois lﬁgiiglplmmhowmg
be used to detect how nuch heparin is in the plasm of

linesuapgaater tiFegdecadessefdNEH &ﬁmEmrQJﬁQnéf UFH i n pl asna.

S B IE AR O AR TS RERRR b haina. Key:

JAERAE IUFY-Sriahd8Z MWD USi Ng a LM/\H ELI SA The
synt fieti ¢ heparins are easi |y neasurable using this

assayFig.M showahe pleswiduronstxucsing der & kapgan ELIldSlg mpfegalei n

P Bt GobE L b T LR PG s iRl gyoans

R4 ﬁ&faﬁh%ntark%reﬁfaeﬁl%ﬂéozﬁédﬁﬂﬁﬂén ‘@wndromn sulfate (CS)-A, CS-

conmposi tions, "articles, devices, and/or nethods are
i A] ke stan auifhtel@6S), hbppdan ulfates(FS), dnd vnfidetianatrschephn (UFH) were

the di scl osed caqnpositi thods are not limted
ﬁelfc?ﬂé‘éF‘f’mﬁetét?]ﬁ‘tlﬁétrf“bgen?ggﬁlﬁ?‘??zg@ %P Cll c conpositions,
or tGElE af t s @lco Ergvr gg "B NSa cl@fcsl Ysdhy TRMg tRth &SMHaREWell

iS5 Al S0 er st ood t hat the termnology
fdﬁﬁﬁs heheissay i vseful fdrdotiuthp traditiohal dagwetidyiateg heparin (UFH) and the

partlcular enbodi nents only
e Koo el R AT . Ces 611 RuFPR o nturEof eparin
appended cl ai nms, the singular fornms "a," "an" and

"the" include pIuraI referents _unl ess the context

clearly dictates otherw se. Thés, for exanpl e,

reference to "a pharmaceutical carrier"” includes
m xtures of two or nore such carriers, and the |ike.
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Ranges can be expressed herein as from "about" one
particul ar value, and/or to "about" another particul ar

wQ a00am1855then such a range i s expressed, anot hePCT/US2004/026066

enbodi ment includes fromthe one particular value

sBOSh At QatddGniRtdiRér dﬂﬁé& {6t atvith @btrerchiny Avaiilbble bidiRlated
val ues are expressed as approxi mations, by use of thé
hepiracedesdd. "about," it will be understood that the

parti_cul ar val ue for, anot enmbodi pent. 1.t,wll be

Por 18 LTS8 SBTNB T REE LI ) ARREE Distgif” Busee i cont the
L.ank fi I\A.relation to the other

Ve(;en g%?%%?%%&g?%gée%g%tggﬁﬂ;‘pﬂgpe't he ot her endpoint. It

i s &igd3uhows gualiy cottadl (QO3péa heprria coateienrfade. val ues

di scl osed herein, and that each value is al so in

di sclf&dd shews g’é’cﬁf&t Qé@@lwa&lﬂlﬁma\% hgparp Eggél‘gt i on

to the I ' o I S 40" 4

ai scitdd Sk it Ny Ry fin BLISARYZ RO 1505,
s@h6s, B00IEIN wianglbd) 300 witdNcrdsy a50i mNLssndivslake OG0 hitdt

“l ess than or equal to" the value, "greater than

equalFig.d 6tshews analysis efrplyriectiobite thegryfiaéa fﬁ’éﬁ%ﬁ‘ﬂ%& (pading using

real s i , as appropriately understood by the
a?%@@&'qggﬁfa?gﬁﬁggor exanple, if the value "10" is

di sclmsad shbes th@ssiohiad hegar@oual the onlilresaminbghysan that reacted
"greater than or equal to 10" is also disclosed. It is

veifls g BB il epesifisdi stusgs. t he t hr oughout the applicati on,

data d.s provi ded in n [ Of oo fif f -

o 3 S L5 e B P L SRSt Pl 90 o o
iRQaNG Sthe istopRRARE].f or any combination of the data

poi nts. For exanple, if a Earti cul ar data point "10"

and Figdotshowb an exreple pbpmELE A plifestetups dhieseiranges can be used to

under st ood t hat eater than, greater than or equal
qu&‘}tlfg'&gaqr’rﬂﬁ,safn%ies than or equal to, and equal to 10

and 9o aingh6REa coRpest BISasKadias reuetibn. AsidBtwe and d@ndards were
and 157 In this specification and in the clainms which
alideéd ovhe wefle tiemdEBIHRP iyes added. Tle sammierives theh inanbated.

whi ch.shal |l be defjned to.have the follow n
oaniFig 1R B he G50 S BoATLfAyrs RO AL eR.fRMB was added,
RAUPHE JHENE Was HE2B BT Na nt Qlldedl AfdHE hRASSwER Yo at 450nm.
may not occur, and that the description includes o
i nst #Aig.& shbws e Ieaintbleondartweight hispar i@ MWED FIdSA: Allangjor clinical
instances where it does not. Reference will now be

Wes #egewnd | to the present preferred embodi ments of
the i td Hh%?rﬁ]' 'Q@'}B AIISUS AiGh&8r Elfhical UFHs
t he a@%%ﬁ%%‘gﬁ ra\}mﬁaatg. erever “possi bl e, fﬁhé sa(r;fae S are
voah&r ence nunbers are used throughout the draw ngs to

refer to the same_or |ike parts, Disclosed are the
conpdherdshoys g Ehded) of sno5epsa © H??‘Fénad& 3583y fan be used to detect

[ 11 & > ositions thenselves to

lggﬁﬁﬁé%ﬁﬁﬁpﬁfﬁﬁvﬁgb%%ﬁﬁggggu|%gPosed herein. These and
ot herpigatseshbak an B1ES Alio$ UFbE@dpniae This assuy dah be :ised to detect how
under stood that when conbi nati ons, subsets,
myghdrepetin iiB thegrlaumpsof agubjechf these naterials are
di scloseqd, .t hat i LEi ar .
Var 1 08 T YF sulfhlhePREF v B RARRER IPRELISA. The syntheti
Rpaika¢ baily afcabiiesile vsiagidyagay.may not be explicitly
di scl osed, each is specifically contenplated and
descrhip&d shewsan extepdedarpgriEklSA. Hepanimean ke depcterbidessthan 0.1
t?/nﬂdi ng nol ecule (HBM is disclosed and di scussed and

unber of nodifications that can be made to a nunber
of nutigGubeshbweine®imEng bEidHBMiALEuH SHBRAL,
specifically contenplated is each and every
conmbi nation and pernutation of 3the HBM and t he
nodi fi cations that are possible unless specifically
indicated to the contrary. Thus, if a class of
nol ecules A, B, and C are disclosed as well as a class
of nolecules D, E, and F and an exanple of a

Y - o T B R T R T 1 o .
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Di scl osed are conpositions conprising heparin binding

nol ecul es (HBM), wherein the heparin binding nolecules
wae@®somwspr i sed of at | east one heparin bi ndi ngPCMUB2004/026066

Al so disclosed are nucleic acids that encode heparin

bi ndi ng nol ecul es. These conpositions aid in the

detection of heparin. The conpositions are typically

conposed of a nunbér oDEBANIBIASCRIRI@N can be a

var i et¥ of nol ecul es or _conposi,tions. g part th
conpBsiare HiePresiBlForPoralks COMBATIIANT sl th-‘§éo hods are
iScu
o TR b AR 0 AP\ S 080

a8 liirited T speciBivl syathetemethiogs, spaﬂﬁoﬁomp@stmnsmr ® partlcular
i ndi vi dual units, called heparln bi nding units (H
foymedations.res @nmpwﬁts%urﬁ% &ayp | lbisalsodo e @ dersion ithpt é%“v ‘femllnology

5B R D AR BRI b ot e

tCMhiAE. W th any other nolecule that may be useful
for detection of the HBM nmanipul ation of the HBl\él e v e o
for ésampl s thpepecificetien el e apprudpBraimgs, tegmsingular forms “a,

%cpptg @gﬁldﬁg ’f‘ﬁ,{é—E ﬁegw tgléef‘sg gh Og‘lg&tt ngt;%gfé dotherw1se yThus for

eWﬁe U QP RY t$1® phavBhdeatival @hrri¢fEinbiudedi@iaaies bf Sid 6Smore such
I ncl uding increased affinity for heparin, or increased

catiatsi and the like. t o, for exanple, attach t he pept| de to a

ol e KITEREEPACHEe TS AT Hdn et P er ot Rl ior o
"A'FS%M"%* %ﬁtep S8 @ik, WheP QRN A8nENRx fresRH! Biother embodlment

enbo msnt the HBMis a peptide based nol ecul e,
invhaies fgnt thavne paticrlanvales ofd/artte theBwhms)aatha@qmah@ tSal@eletrly, when

nmol ecul e, ertai n .enhodi ment s e S, & h
ViR 16 CGgTIEN GE EUHE RSED LR N 21 CeRgeT L O Bb  Jrill be
SRR BBkt QO B Bl it e

uhderfreodrihat thelehgpaintg of eatl of dlie fangeti angsiguificant both in relation to the

hyal uronan4l1' 60. This d n has _ been |de ified. i
R E PO i GREn IS AT G AR e bisagdhat there ar

(Iill‘o Yot gﬂ?a & 'df‘sgio\%&% ﬁ@!ﬁ;ﬁg%}rkf;t)ﬁaﬁqy R/Ql% T@eﬂ% hérE‘l% d&E1Red as “about”

mal n IS oun uronan bi nd I Ng
thak paricular saledinaidaporte denvah@hse]f. TSCeambARMe vah ‘t108 is

AL UGS Rl s R
ogécpt% {lrigssma%ndr%g Iy ﬁt'gqraﬂfey‘gﬁﬁg? tﬁ%‘t %j P%he value” and

gur nan i § an uh ate onogenous

pQésYtﬂ@ SARFE OGS RIS alsowllistloged; egappaopriaegle ahdergood by the skilled
di sacchari de consi sti ng of alternating glucoronic ac

ariseln. r\F@rc@ctaylpgq Udbe vatinel O ds figelosed the 51%6%%1&91 pigpah IOtthﬁs well as

«and b S |

§%eb0 3PP a6le BNARS LEE Mg s g ppusbout e

%}ﬂléﬁﬁbl@ ficieisls % tbvidddan b mgmberdl difEiett foi@als Carﬂcthd&hlsaiafh represents
and sul fation. One type of protein that

endnmts ard staitiBe points, Fed RIEBRAMOP ARY @qmbl(lggzg ofjthadpta ppints. For

I\{Mﬁga garqﬁylgf g%}ﬁ 8 %&e{&%“ﬁgafpuagt}&ﬁar epc?l rl%t eﬁe HTQSclosed it is
uR QTR &t biehtér than BirBdeiial o &anto, R, ﬂBﬁl tB&re6r &yl to, and

m gration and proliferation48, and i sof ornms can be
eﬁlm]milﬁ) and 4 a,tplcasmd@rsd dEclbseil@So’vﬁlt isdetiechadend 15.

of ac at ed | euk tes bcon fibrobl ast
and ﬁp@f:]lﬁgptt dég 1h ;lbf glggv 6‘#0 erence wslflt?e made to a
ﬁﬁttr SUEAACOhIER S AN S HnOARS Reve TN loRineaTh@n |1 N

el ected types of cancer cellsb52. Intracellul ar RHAMM

has been shown to bind to cytdSkeletal proteins, to
associate with erk kinase, and to nediate the ceII
cycle through its interaction with pp60 3. The BX B
nol ecule is found within RHAMM It is understood that
|n certaln enbodl rrents the HBM i s not a RHAM\/I proteln

o o L e =~ R 17N —
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streptavidin-coated mcrotiter plate. Wth i mobilized
HA, each of the three purified fusion proteins showed
wopssissat finity and selectivity for HA  Hepar PET/Mam04/026066
over 100-fold nore potent as a conpetitor when
COMPEHEG 1P 5@ t1 58 nfafOMREThb 5@ seqhily deddtibel bt or
u3|ng ot1 nyl ate heparln as the |nn0b| i zed |igand
c@@imistme thegfdrinmdytnot bomuregddhat the GSTHMRS) inglndes instances where said
particul ar, showed a i ni mum g‘ﬁ{ g f ol ?f selectivity
eYeht OhIFARISIATISY B8FCUEY H@rmﬂﬁ‘%ﬂw % 8?%7“‘6%? GST- HB3
dete nfo¥Mithents of the
that R R R TSI LB e ARt bR !
inNextion, @RarfghleSEL which grehllnstrangd iatthel adwp@anymgdra\mEgs Wherever

i mobi | i zed i gand confirned that I ncreas
pagsibie, tthﬁesama@feé@wy DHEARES Are Ys5d ¢ l?fﬁl’@é) RHheE ‘h’&?ef to the same
OCﬁge I showed excellent sensitivity; 0. Um free
e | ‘vvas readi | y measured. Moreover, GSTHB3 showed

a m pidagred 8R-thotsnpseatstio be tyed tomrdspe.mﬂlie disciosed cdrhpositions as
gl ycosam nogl ycans. The plot of | og

well eate Q@@mm@wnﬁ thomsplics terheaispd RN te &4&@% [SiiNﬁglo]és‘} herein. These
{5 e B BT VSO iy

smétrs aigtdr tdhe bréubs, #ER tigRe natemaldre discRsed)hag hthileBpecific

heparin t had been added to human pl asnma at
rdfewewstowgcll VIS lrmwdn@:}/and coljgréive sembatiens angfpermutation of these

f |

oS ol b BT S8R0 SR orfeiblelnd decrbod

hERMTE F leRhmPle 2T AP aR{cAMY BbSarin biAEAE nilleedl isntiéol@ed and
fhat GST-HB3 has clinical potential for t

dq;umsed st 2 wemblertod cnddaficatipng thek @péwtm@dme @awmer af@plecules

%n&ﬁ%q@?lg 41%?({1 gg%ﬁﬁ]‘%u ﬁ@%l%%dllg I‘f{ g rgg’ gﬁ' combination

aﬁ'd @&H of IRt HIBRY Snd @R AIJdiYidatiBAk 1hat 26 pbysitly unlEEsesiﬁaﬁcany
ecul es, can be anything that binds heparin, but in

mMayedetntﬁh)@lwmnar)s Thueyifwiclass bbmpleptliesld., BagediCrai diselpess. as well as

ot B S BB S DR e B B e £

divifloME esited RS isah@vidaRilg ahd dollectivel
fs 1!zggéed{d t@&'@?ﬁg%a%lsﬁgrﬁ ﬁ%l\/ls al tlheough }Shl SVI S n%t Y

cotemplacd rheaninge@ndnngioss,tA-GhH ﬁ-F,(Bd) ébeaB-H‘] &p8Y CrE, and C-F are

bi ndi n act|V|t , as only one HBU is re redt
cons it S osLdken oo DY SbRClpr PPy e s sagfefsed. Thus,

' f
AL BRSO R, g b seeapuasogs,
c6dpbspplies toediBispdcts 8f thB, apph&a,tloﬁ indlpdi@g, lﬂJ,t ndzOhmllt&d t01 st;eps in

13, 14, 15, 16, 17, 18, 19, 20, 25,. 30,
‘maitds @fmﬁgl}é%%?é!fi usipie thedigtlotodcopwasiinns T tﬂi‘F‘é? alz?a'fhvanety of
?ﬁgﬂfl{i l@?e% %ﬁerfo&mgg Hg§ﬁ%&3§§tj od @5@% g%f fHesdRdditional steps can
b@%ff@@x@édewnh aley spebifie ehBudiwent becdmbiketibrt of embrodihérnof the

two HBUs, such as 3 or 4 or 5 or 6 or 7 or 8 or 9 or
dlsoloscfimmés HBUs. I n addition, the HBUs can be |inked

{;eavabl £ bond. Such cl eavabl e linkers allow the
|nd| -dHAMPRESSPY n bi nding units to be rel eased under

r eduqifodeanst édnesitionX tethpgiidite Bepadintbindisg molechles (HBM) wherein
hydrol ysis of an ester, am de, hydrazide, or sim

mla
tllm lnﬁlpage birgirghmpleprles are wemprisrd afdé leasicierhgpain binding Tnit. Also

S SRR G108 p 2T, M composons i

idlttef @fe20bn 6BhEparihi Mke oryositidrls@FeIbichlly k@nposell of a number of parts,
exanpl e, différent cleavable |inkers, cleavable

li nkers and non-cl eavabl e |ink¥rs, and so forth. They
may al so i nclude short peptides vvi th specific

targeti ng sequences for |ysosones and for |ysosonal
degradation, such as dy-Phe-Leu-Ay. O her exanples

| ncI ude a fI eX| bI e I | nker such as (AySertdy. O her
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protein, neaning they are nmade using nol ecul ar bi ol ogy
t echni ques. Thus, a reconbi nantprotein woul d be

waledosmessnt t han a protein that occurs in nat urBCTMIBI04/026066

was i solated, for exanple. c¢) HBM fusion proteins The
B SRRicR 8arp FHplRcPbPERhfbsitioRk, ExapArEof thBe
HBM cancbeafﬁéévg{l%t?g gl ut ate hi one Iﬂﬁ ansferase (GST)
cgepesitichd) bowfto shake mhqmratld éow tb s thdm is discussed holow.

limted to H s tags Lglne fusion system

vect or pEr- Heparieh ec“ SAG tags, thioredoxin

f usi M J@gﬁ, Et ) RERHE fobRRMtHHARE hepatin. The
exanp nﬁ%l ggﬁee u5|o sy Stg%;IS anelntegra eﬁ

BBt cambielvatnpeiaed dfonese dndro mdlnhéu?d xpits lelﬁhhep arin binding units

B Ushe s ctyeodmesindin b eacDa0 PR so bRy B B Heparin
DEPIEAS &f@&@éﬂé&&t Hhg ﬁhﬁ%ﬁ&ﬂ%&% H@W&@eqﬂﬂae@ bPcombined

expression vec eneral |y upstream o

vl‘f\ibﬂ ﬁﬂycﬁh@ﬁh@]@cﬁb tteat m'ESJ 66 sissfulefoe detectivmdbifribe I—]]%/I,pmampmlatlon of the
of interest is then cloned into the vector. | nduct

TRV R foreaeniple eytifieaionof digddBYE | lynay embodiments fhe 2BM will be a
e t
B BREb EPEBi sP S8 bRl g provies
daﬁ@tyﬁ:ﬂ? hh&uﬁdflﬁrm&risﬁbﬁ ﬂlclthhﬁg fnceeatddaiffinity fo@iepatii, onincreased
protein is facilitated by the affinity of the GST
stﬂbdttm a1 te.dfer gxaamsl@,rﬁﬁ@ﬁethﬁ@gpwet@ a sajig} ﬁlamrta rF@r CEAMBGedny known

Rt BREing g et P BRE b 4G B P BT bR disclosed

Helghon protein will bind to the gI ut at hi one-resin
conpl ex and all other non-specific proteins can be
washed of f. Thea)f Beptite BBHMei n can then be rel eased

fromthe r.esi eIut| buf.f I.C

| ow preeeefiE Spio et P i oo B pa istite i hoigfthat one or
héMr aRoyBULs Q pbptidlEéd Bolkculer I E&fﬁh@&ﬁﬁ&dlﬂ}eﬁtsttﬂe HBU is

about 5.0. It is possible to renove the GST fromthe

gongpiiséchothe smnmtoun@ iniSEQ gD ANQuhtydriclots tipfbasie antino acids flanking

enzynes. such, as r ex act or X,

e eded e RremeRPRa BYCAT e BRR Afte Fimown to be

ngﬁl%ﬁl}nr ﬁlré@fo? Bﬁﬁﬁn%tgll‘l%hlﬁfbnﬁﬁﬁﬁ%' TiHs 8602128 bB& identified in the N-
et ecte easi | a"nunber of GST anti bodi es

tensindlanl @f bBPtIheleudcd((etprewl)soHBt\At hyuilumepobmdmgrrmle@dd:)es

g BarEQlF, o PG B OGO L sciss BP it D roteigs such as
a%glte@fﬁt 'dﬁthfrst}hﬁ LY AN aﬂdsthé‘ nde F)ﬁ)ttﬁﬁd ThBEudthRs of hyaluronan and

orter molecu can also be linked to the target,
ImbartmGAmwffsmmibstaﬁttdm/palthaugh Poth are ﬁﬁ(ﬁ%wﬂhalte‘naﬂtmuromc acid and
can be anything_ that _allqws for detec t he HBM
gYcosatRipe sesifues 1t)oHY‘Htér°PBMS aﬁdtﬂSlé‘iﬁAtFE%{ hqmegenous

%fcg)?%ntr’@rn tg,géenﬁ{c}‘Aéf %ﬂ%’eptgﬁﬁ'{g %HS}:IE}E@%%BE%&{@ of alternating

O hsl8 aad N-wetylgldcomamtnewesldﬁesrm ehtanptieg f-THoaad §f1,3 glycosidic
skill in the art will recggnl ze that there are varlﬁ
linkpgnst Sfeppin Baul delyersidaiinkagen and TG Fepcalgin & it Relrogenous,

lﬁﬁgﬁ%fggmgéguﬁn £5£§§¥%R&ﬂgpgﬁagéaﬁﬁiggd met hods.

such repor s inc ut are not
L mi t@gh fiype bAGloasin tHat edkaihd AHBLNBShORHANMM BRI SEQRID NO: 7).
fl uorescent protein (GFP), beta-glucuronidase

E,Iéél\@vlémlcmtgk i ¢ heleToBenRaon& 219YR of BRis d %@aﬁﬂdwat@é%w, which are

N N R

prolifetaniehs, Mﬁﬁi%ﬂoﬁn%&ipw fouh@in cg/cdiﬂ@hﬂad Welahd Gtiiﬂie%ﬁrfaces of
and a user guide to this neth recently appeared

online in Science's STKE. 45 Fof exanpl e, BAP fusions
to SH3 domai n binding peptides and PDZ donmai n bi ndi ng
pepti des detect imobilized SH3 domai ns and PDZ
domai ns in an ELI SA-type format.46 Conpetition with
free peptldes denDnstrated the speC|f|C|ty of those

., . ISR A o ~ a1 o — s ey
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a hapten and an antibody or a ligand and a
I i gand-bi ndi ng nol ecul e. A capture tag and capture tag

WO e@sf018552 conbi nati on can be referred to as a PEPUS2064/026066

tag system Suitable capture tags include hapten or

dcti GBI IRd S el fbcbiiient AbroBRisGEUP hededdotidnial et ReRAVIM

conposi tions such as an HBM or HBU. Preferred capture
exarpssion bsell-defice narians promotedttugpr prgetession dtsadleqivdolypes, of cancer

oRde”. IEsEeunEH RNy e ook SR R T 1 ARSIy RO, to asociate
%1?% I 48 Bmd 76 ReBldiEhe CEIREWI S thi itsifilepfBoR Wath $p60"" >*. The

can be incorporated into nucleic acids or _
BX® molesul¢limfogad vathimRHANVDE . IiNsitthdergioedithaSu, ceygih embodiments the

iR Pt SREANGE R IR Sreomie s SER R Log cs.

) bos B RSLARS o RLPOMMAYEIAR, g cxampe KA
Had 862) fhundvngoncaimp 62 nainiroaciddiepetn hindprgoddniain dAABBY) dyith two base-
(B S0 Dol e it ot BSobl o e 8 s m o
%@g@% o) _ﬁg%@ggeggfe%&vwi?gp{gﬂ QRS tWRLSRd RAPENIZS HAE GST

| es use as capture tags can be
fokibapredncamEningankytwol optheswopits o thedRIEAMM HABD (HB1, HB2,

est abl i shed, net hods. For exanpl e, Johnstane d. .
apH SHpb respRgHIeE) SYFEmTloned, expTeRsEe qné@up%rfé-cﬂ%eﬂafamty of these proteins

Lant i.fj ' ' .
E A R GO 0081 X5, £SO, oo an
iRinQsbilgiet §ighed, B.ep Bliotilylisal hyahdomn dicinglataitidpbid(H4), bound to a
Thus, any antigen:antibodﬁﬁcqnbination can be use

d
AP AE tQRBIc ok plator Wit meRobizstrHgeoah of fhehise pag fed fusion

e hBaror RO RE pini AR Eh A (o el RAH IR old more

it Weh boripaitdr wite codsuidd ©, freHA agatbipeljion Ndx i RISSA using
that are specific for antibodies of a certain class

k(ié’[im’.l%%mfplaép af grs,irmg}b;ﬂ,ize.drﬁgaﬁt pqnﬁym@g aﬁﬁrlli‘gy foehengrin. GST-HB3, in
B youeha S ARuE ocROb o RRR b BB A BVefdfer

giydokaﬁﬂlbg§¢canEhgsT-1@B§ d6RErel BN raAbnAMdrdaRE b f beth WEH and LMWH that
capture tag and then this antibody: capture tag: HBM

hediptreadded éo plaxmapt ety damlavhlen be purified by binding
b oY b Al e WS REAR O T heiluilitl ligand gqnfinned that

- ArRhiE) REle8&liatkipihe IFER BBy ARMBEECThe RREUSoPY doRsPidaBST-HB3,

nol ecul es of choice. For exanple, a preferred capture
shayed Exdelest seysitgvitys Odne/minfresthepann wassadily nichoweddeorcover, GST-
An_HBU or HBM or her .ol ecul e which i.s .
{283 gt 0GRl iicsrity 55 eliribera gitr bigosgyrinoglycans.
TIR{AO d08k RYv& 14 éﬂqn@algg BN RERRATRS Gnd lrbdToni GRS S per
washi ng he cot u renoves unwant ed nol ecul es and
Hepakire-HiB3rbindihy bisedengajtetetrhtotheorfy dPEEx £3f-8IBad dteiesl calibration
t he desired mol ecul es e .co] | ected after, .
SRR oh bo B TAeamaled) (F e v@ewtm@eeﬁww%@ flgd eparin that

h [ .
R 2B DR GR eph 3L P00 B TR B A ot v
foatheesag @0 ¢ésa il Wb tidr @ deeiabhepatin dddtiesrndsidsilessshan 12% for 3

such as HBM or HBU, and then the [capure ta%: HBMél, f or,
coxumpriel plaghpprodusts - $hesestudiesdgmonsirate digt ©53 A Gas clnical

e e el e AG BT O Bt Moo IGRISBHIS, typicaly
@ﬁ%ngbﬁﬁka@OJWmhﬂahhetwanxure tag conplex. In certain
enbodi nents the capture tags op CTRs can be associ at ed
with any type of support, such'as a solid support.

Wien a CTR is bound to a solid support, capture tag

conpl exes are bound to CTRs of this type they can be
effectively purified fromthe unwanted nol ecul es

because the solid support allows for successive

o o o o . " o, "
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magneti ¢ beads. Adhering or coupling assay conponents

to a substrate is preferrably acconplished by adhering
worosogsst ng CTRs or capture tags to the substPEr/ES2004626066

CTRs or capture tags can then nedi ate adherance of an

assay con‘poneni'\,/? ﬁB%@ﬁglmﬁt@{Bpjotel n, or for

exanpl e, an HB BU, by brnding to, or |nteract| ng

wi t hHBUsap thwmselvaga tm)letdutﬁ ibairipon hﬂpann(b[mng ﬂctUm’ These

n%gsgaég)% oviha tEgt Le aI | g)\# 2 ur e 1m8p]ts t]ﬁeé/ will be

GLr Cc n
OB, AP B TS, et

B hThu §ecHait enisidbatntem HBMPS. sandya:btr@okﬁd'ng a HBU. However,
different CTRs or CT to diff re té d for th

HRJ/ are sipagadly dakedtoget! %ﬁOfmea elgahe 15 1§ Beweaglfe or the
HBMVE .

C??ﬂ‘g‘?séﬁ Or}seg/g%ggag ?ﬁ'ﬂﬂﬁ ??téﬁ{ g% 51{11 Ny gﬁlgibdr;tegltnéed to form an

BN e AinOMBM-€dn o@n@iﬁsbasmlgle HBU, or at HBEY linked tte asedond HRBY, or a first,
assay, CIRs or CIs specific for up to 96 different

smné,casmdélslr% HB el hWFﬁSiHlF’g?ﬂz@dalbifﬁoaoqxif@reéﬂnPEr Thegg gan be at least 1,
2285 B 0T E 0. Y8 e, 1538 70208, iEbBctd Pl Hmus tinkea

toueafel.f It ¢ GRREsWoR th@tghﬁytﬁé}eé'ﬁ]nﬂﬁﬂlrﬂhbd ﬁhsehb@ i.e. one HBU linked to no
correspondi ng sanpl e nol ecul es are made. ©Met hods_f or

niawertiiah Itwsz athep HB3Js, of thgp nmbfebmkeaé% aggregaipdicr. gne §IBYY gan be linked

wel | ti [

ch’lobeo E’%%@EE %“&Eaﬁ? oc ks 6202? regwéljodjugﬁ 4 Of grore HBUs.
substy add@for HSMBER abbé Hhed ﬁ@u@ldammséﬁm Buchflgavable linkers
exanpl e, suitable attachnment nethods are described by

abPewdlee mﬂlvaiqal Fepacin bigding upitsdd be seleasebander reducmg conditions,

9 17(% c 51%%%}?? Ooggl}’-}ﬁ}’glé% %fl] ;1 ! aé%nﬁ%,telﬂlgaaz de Bl il linkage.

S'uQFf’Hfi’kéré 2 ﬁ&ﬂld%fsug’cmé‘%@ ﬂ%uﬁide%ﬁ’eh‘i?ﬁl Elhéiiﬂiﬁ aﬁ’dﬂ diol-containing
casel n-coa slides is described I(n}:gson et al.

cRaiog . It Natﬂdﬁrsm@ddhatm:i HBM/ca@ Zmﬁamghﬁ@gm gsljnked by different

N T T R ——
aﬁh’ $ Rirth. Adle ?n ?ecl?SOI ﬁauéé@lﬁ)r@ﬁe?ﬁdés]&%% ecffR“f@rgetmg sequences for

st rates nthe d osed assays have
lyi;etc&ﬁésl and fa:rﬂysdsomlabd;e@adaaon,edch as GhePlu-Lem Gdy. nﬁﬂ@n ekamples

1&@({;&?@%8 N g e C 0333 l(épy%géa ]té(lr'l rqethrtgal&g?%é:tﬁﬂ Eg cﬁ as \yﬁb including

A A S I 0l o

or Dagfiesicids3a 00 natnaadiécil lesptinforinndre,rveith eveay spdmdic leegth and

det ect ed by bi nding of a second, porter no
cawbinatin herwaph | BedIy00 Giselhse et PRRGeB P o0 TrAGES, or optimally

Bl ESLAB A RLRL Ll SSRBRS 8 o BUBRERAInLOE
r&Rndenek HBT. exgﬁlsmqjémf}merolﬁ'gmm dxbzdssign aystérboekivdd biso, for example,
solid-state substrates are wel |l establ]jshed.

uperfibh and/endlagrsidess ipelage O6FING SereGlbipsidiiess andrather amigio acids may

1508, RaFEy 5L 5401 PR SRR B! Ak o i

1RER] Sk hepolySlAeid B5calfllinkbisachment agents ar e
cyanogen broim de, succinimde, al dehydes, tosy

c hl orlt idenderstoad thabben %W@gﬁrqtméh@a&é@m rgcombinant
S8 O TS R B A G Ry oo

as well as nethods for their use in attachnment, are
described in Protein irmobilization: fundanentals and
applications, Richard . Taylor® ed. (M Dekker, New
York, 1991),  Johnstone and Thorpe, | mmuunochem stry In
Practice (Blackwell Scientific Publications, Oxford,
Engl and, 1987) pages 209-216 and 241-242, and
Innnblllzed ﬁ¢f|n|ty ngands CIalg T. Fbrnanson et

rus e o A NN\ -
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In addition, non-antibody proteins such as

streptavidin, canbe |inked using simlar nethods. Many
w@e@smisssand anti body col umms are conmer ci al | yPCT/US2004/026066

avai l able as well|l as specifically derivatized supports

i %th&*ﬂf‘ { fhah A$r&ilRIRAt delirs iPhatR WhicBlak &olated, for

p%%%%les SO %ggg?gtg sgﬁp les are soll astate substrat es
examsepports to which target nol ecules or target

sequences have biﬁnhf u Ied or adhered for exanpl e,

t hr ough capturé t DSTar get nol ecul es or

tar g4 $RABL6E %szﬁ)ﬁ{%fo% e@@!eyn qte# EMREAE thOEBM REIBS fused toa

sanpl e or assay g form of sol'id-state sanple
glusathRidna Sttt s feasp I(@ST)Ggenar Cilyer Sastivnepartaera isadtdebd tast wot limited to

FRSDE e i  S A H5 PR s it
L e

syEiom $An itteFRit&t syslent thatidaindle vised ﬂﬂtthermdpmssioﬁspm'[ﬁdaaom end detection
sequences can be coupl ed or adhered. This |nclud?

offsion paptsinspeeduged H’c‘-’r%ﬁe&lﬁi geast,apamumpligpand insect cells. The sequence
Igdotéiirggf 21' l(ﬁgog/rgtreé@ e %ﬁﬁtx aﬁrég rer‘?égrY Gldt! BQR iy Wpstream of

AROhNEL &1yhifp Site. H%E%&fd&hb@ﬂfbo@mgdbe %@teﬁmﬁ 6f mtdr@ﬁ id theat®aed into the
pol ycar bonat es fl uorocarbons, nylon, silicon

veaibb dnducpon 9&thh yaetpiresuts ip SKRIgFGOT %ﬁa@m@mtﬁm— yhesprptein of

5B ST R DR B0 R 8050 o ot

pﬁﬁﬁ&i PRtiES atfH bMBY BisRRproteRif it Ifach et fb?@lhélﬁﬁﬁﬂ?l bhihe GST protein for
il ms or nmenbranes, beads, bottles, dishes i des,

grutajhmse resirines Glitagiiene rshidpeschrp edupled © a rsantané thesexgrrsed protein

m croparti Pr ef er. for r
et reiehl Bt Mibibeiedibans R AT ALBLE e
gfrﬁﬁtﬁ?oﬁé-réglﬁ 5&5}51%}@ ind418 BtheBnd§pesifrnAateths %ﬁn BE klasiiedrsEs. The fusion
Target nol ecul’'es and target sequences i mobilized on a
psaitindas tiEndegelbased o tlresin higinganiibhelpfion buffer which is of low pH.

t ol %ocagl efgng é}%&%bﬁgulb%(:ﬁ&’lo o&rfrg{nf gl%&ult E Gal hgﬁgﬁe@ ) ﬁom about 2.0
t§ E{%t\ﬁ? Bige Ettls pﬁ@ fide R reMBFOIRGEIRYNT Ba pEdtEA o‘fﬁﬁ@@ﬁqjﬁlﬁsmg anumber

m g ere W th subsequent detection steps,
oﬁﬂﬂfeaem enmmsench v forekampkattirogbimAndifgiter X Whish steave specific
sanpl es si nmy| t aneous conbi pati ons, c

I t b
SR FRICHE [ 1 BH HBEP o B AE RSP o GBS0 Gl R EFBRE dtected
eﬁﬁg,ggvgqle EBPQST%HﬁbMMahM%h% Rhrkbar get

strates forma solid-state sanpl e,
t he net hods deslr)rHBMaﬁtlwpoﬁtarmolmuhe used. V\here the

target nolecule is a protein or a ysacchari de,
p ot dibg P@Mﬁ@nwa@emama@pea@r raelertﬁ% & TRy ﬁl@.lecules can be any

%cu ¢ nﬁ%@élfl 7 g?is Iié'té‘ctt n%?ﬂ%{)ﬁi& L I ?s%ﬁ%{s[do%etﬂz%tam@f’e‘ﬁoﬁé’rr molecules,

I ONn ant

c§19 his€bs tiak&l t@libéfa[‘@t efitlte HBYI,a86h & heperith. OThdﬂrapbrtemnbh:cules can be
256 separate target or assay sanples have been adher
b BMnpor

apything t atraélyvvéﬁ’or ctiogof the rddeolpeulp peynd tohg H

egargf)me rriep&rteﬁglto ercﬁf"gES‘Lb ﬁgﬂcgg?l?lgl;‘gﬁeggﬁﬁ 3Pb¥nh RNt molecules,

btk eaila@dlsofbehhephbFIsent Ubtaddbatties, Iﬁ’.ﬁ‘tdﬁaﬂlpﬂae SKkHols® efiskil} in the art
Schena et ah, Science 270:487-470 (1995). Briefly

will ceavgniza laat dhere e VRHiDRS TepeIEd Tegleqpigs,and leémﬁ‘éf ft%‘atOelategrate them

P 1%5{5 g?glﬁw%% Qregﬁrﬂe Bp‘&)mlﬁﬂ%s) qnl\ﬁl dnghf,ﬁ@s ?5{ Er?i?ﬁeg ? %ﬁgéﬁﬁeﬁs include, but
afd nét 1HANME IS8 BREEriAl Q1B HRY s}ahﬁtaamrsptrg rgr@rqaﬂudr@ceﬁ@meirﬂ (GFP),

mcrotiter plates and deposrted 0. 005 m per slide on
mul tiple slides at the desi r ed” spaci ng. The printed
slides can then be rehydrated for 2 hours in a humd
chanber, snap-dried at 100 C for 1 mnute, rinsed in
0.1% SDS, and treated with 0.05% succi ni ¢ anhydri de
prepared |n buffer consrstrng of 5096

o o o PN . Y 4

Y | — ™R I A
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h) HBM heparin binding activity Di scl osed are HBMs and
variants that bind heparin with a Kd of |ess than or
weowalo1gse2 10 4, 0 5, 10 6, 10 7 10 8, 0 9, 0 1BCT/OSZ4/026066
or 10 12. Furthernore, disclosed are HBMs and vari ants
& Wt R daillcAnt pRbdphalaBAISE AP)afed! fﬁﬁ)’iéscé’nt rotein
b%?rélu @ﬁ%%g%q?gg)m e plospha {) A P
(RED), hﬁﬁ@radﬁﬁ@,ermmddﬁ@@omuga@og (HRPY ancl heiferabe lamqrwr fugion
with which it binds. am no osan
CRRSRIS S ARG Ftingly dis E?Fhﬁ %’ia’f%‘rﬂge et AR aPﬁ%’{r%“MA to this
hiBMEnGAD sak$0" b dx A8pie! BAP fusions to SH3
su alltegemfé%ﬁa%an sﬁﬁlafge nand heparth séiﬁgté. Slons o
dEEﬂlraﬁugh@mg pepitdes pad PDZodumaim bintling feptides’ detgmaimmobidiaed SH3

be used i nt erchangeabl th t ese | ecul es, t hey .
demyyinsang PO doraeian s @tﬁ&gﬁfﬁy@a %ah'go?ﬂ@vg%w ng fisgadptides

d %ﬁ%t&?&fjthgg}%&%@g f?lgdie‘iwc antidas heparin. Al'so

osed" ar variants that have residual
heparln bi ndi n@) aEBMS hiyd Chpairelgst between 1, , 3,
5678910111213141516171819
20, Jn cerggin aspects FHBMdAysion proteihs capgbe epmprisgd obgaptuyd tags or capture

tg’ggfec%ofs Bi"ge %g@ 1% sscg.? be gliedéltg gc,eé%ﬂte%%qsleé@%s @h ﬁg&re a capture tag

aRdy fidth mbleculed whﬁﬁl, dobbt. B5 us&bher6iF, 2 Edpturé Yag 16@ny é@mpound that can
73 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85

bs @ssosmtedsslth g 81BN @r FGYU, cgany gther eompapgiong@scugsed hpgein, and which

e 83 B SRR 5l B ooy s o

n%p Pr%ﬂerab@% a (%Etur@éh,g 2B compound/ suchts adigand@6r haplen, it binds to or
38, 39, 40, 41, 42, 43, 44, 45,

1mt61;act$70y1th at@thm gom@guncbqglle@g ca}ggre tgg,recggor 530h @7&1 hmd—bmdmg

nygecu(-;egér ggdy -7 is a(;%i pr?%rreg ghat glj_dh %%Tacgl?h bgﬁweegéhe capture tag

agg thei%gtu%%% 5§%fog&t 15%tureqt%8 r&%gto? %e Dpeci¥ intdracti@B such as between

0, 300, or 500 m nut es,
admpttn sl es eotitrelyeira. ligFhrbandsa ligrnd-tindid mplecudd. ni captyre tag and
for heparin can ?e deter:Pﬁ]ngﬁd di scl o ed, herein or
CHRIPTFAE FRFCRIQE SQPPIRIQR R HTRICHEY 1 #ift ??a YR
S U ch ectiMsARLaH baBhpled to the
[ sﬁ ga@g%%tggtg%mghta%g?t?a%h@gg:ﬁ\{/q]dual HBM var i 2%%
daﬂckxsed}asnposmmm shetpar danflBMnati HIBUr Drefembd captarariagsedescribed in the

det er i scl osed residual he ar|

camfrﬂr?émcfeec il Bivie BetioReet icr@ﬁégxg Bt &lydiucigic Acids Res.
1Qaﬁ)§7? BRidh e aﬁ%ot t&Pfof @fkggﬁ el Pi‘é&’éﬁe%% {)fu?é'@a@s include
base Gal heparin anount obtained at any tine,

bidting h/hmmandaesmcd)a;bcaaned intb audeialagids oaprateing @ aogertdiel., Proc. Natl.
assay unless ot herw se indicated. D sclosed are

Apafi St S A TS HBIE (ORRD A GEIIRG using Has apTBF tagdreRgtogp sireptavadin

R N e

(K5 Piho B Ofn]. Hilkheh0205:659/8 647 0%92))5 MangW¥mpdHids BOKhichatépecific
96% 97% 98% and99% of the binding activity of

a
aptibedyHBknown or forayhich mmg@ta@abo‘bf@p LeRetptedicon e used as capture

BB e kT B Ll R B PR RB R RS boun
Afodiéd hséfap@rdaﬁm@ﬁgﬁmode%@ednéaedo@\zynelbianwr Pftﬁlﬁbé‘d ek well

that these percentages of activi tyT can be cal cul ated
established mleodsegpuer@mm@dalansmrmand ﬂagrmdmmuwhemsawd@d’ractzce

e S R e L S
deRShOHatho BRI Tor RBAREE Both hOEcRABIUM ridndeRMAl drtibbllid. Thus,

remains, typically after a mnute incubation with
heparin and an HBM The resi dud) heparin is quantified
by taking the ratio of the residual heparin after

i ncubation with an HBMto the residual heparin after

i ncubation with buffer. Thus, the |ower the residual
heparl n after |ncubat|on vvlth an HBM the _nhore heparl n

o, o a o
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The term "variants"” refers to variations in the
sequence of either a nucleic acid or a peptide

wodosolsss2 It i s understood that when vari ant SPET/ES2004/026066

referred to, the variants designate specific
Wﬁﬁﬁﬁt ARah BE usdasialdaptusdagichptutd 18 seceptor, forming
e%gt%rgg ﬁ% ver, otlr?er substituti ogs dgl e |onsg P
a&apbhm'tag gpeterhi ons, for exarrpl e, conservative

;g 2 ?H%K%éegé] S@p‘éu?%ggié agt,b qdl?qdérgp(?etbe% eg%%eadqttl antibody antibodies
aH@ eir'u%@ k81 %{1 ose act | vkﬁt Sifdi- %tﬂibﬂ?%ﬂtﬂ&nﬁesvtﬁﬁﬂ ROecific for

edls ties. Disclosed are
aﬂﬁlﬁdd&mt(ﬁ" atdesthiniasd (e exibifle tIth Ighd er arttﬂaopiras péatcmémn species (for
di scl osed herein. Disclosed a Hl%st ituti
Bt

ek #BPIS AT Tabbit pRiRodigs) aﬁ?&&@% ? grigcter g Ot\ﬁhs(zgroups of
m)'&ﬁbo@(e% s, $ec %{ antt B6d ltﬁ@ e p%ure%%glﬁf theh %E?ﬁ a{/body.capture

COITbI nat’i on. OS are varia e

t& HBM@oragletSfop éx&npim dan t}mm bdputifiedby birgling ﬂoranmtlbadylfor the
enbodi nents, the and B represent basic am no acids and
anhleodxrovthnofdhewmpképr esent any am no acid other than

g% ﬁ }ber? ?cgﬁdn% sao%% / o%ﬁﬁefngﬁ 'g,ec’le@talglr@%(l)e‘évable covalent

bBRdsGhith othlePmoléehiles bethoitde, Foﬁekamfﬂbl a pr’EﬁdTreTi@ﬁﬁturé\/tag of this type is
Asn, Gn, Arg, Lys, H's, Phe ]—JB Pro, but not Asp._or
oG whichreenteinsrd sulien atosy. rAm HBUher EBM et anyeothsr melgeyle Bieh is

et i e e & Y PARRRL P B R hpropy sepharose

cORM. FBALSEINRAVSHIR ofWhd Edl@Rn @R bVes RAKRATeE n@&ﬁﬂ&é‘and reduction with
wthin these sets out, but it is understood that each

pameircepteethasyefor esample&piMSfthec@Siryd diodesiules del be pellastad aier

pglnt gq?t{o co g agt(l?’% ygcg;g %%: Cer%gaﬂodpvgganglfgrzgwist‘aﬁeﬁgﬁ?o or a reduction
@Eﬁcuwo%hﬁt §&dpfse @) be found, for exanmple, in

exanpl es can be found by for exanple
perform ng dif fier Smppditast anal ysis rel ati ng to the

o bl st EARRE BRSBTSy s vt
I
Pﬁde}’ecwgl tg%nuﬁﬁg Ta‘?ang g%ﬂi?ﬁéy@%@%ﬁggﬁ(ﬁ gEEIQd%Ef@BWsolated from the

AN es3AbcR A ol 984 iatedwitththe saptereaag Thenois ploancet exgitusy tag receptor
reference at least for material related to

(6TRAhey carcigtrsest agih the santee tagsoeiee Biperal rﬁ"@%ﬂ?}ﬁ the capture

0 L SN BT MO OREBIOR, wheno

CUR/ isHBuA@ ta§ Iséildmippeﬁ caetlirtiag 30/plkes ire banndio @ERsl sf this type they
wthin the notif and that does not substantiall
cai he affediivelyousifiedifingn Brermpapipd srolecigshecqyse t idjsppport allows

elect|V|t re.djscl le, Table 1
Brr%\‘/‘?‘?i"élgeé’é e OV%ﬁ]glgi’/“{q{‘%géﬁ EQ ID NO 7, and

pr ot &y Eﬁoﬁd hatiBe TR Sor \Waptare tagd e Ue%oﬁplB&&Sa'alﬂ&aﬁ@l‘soh@ material to
Genban is understood that certain enbodi nents do

wigth fhe @mbeortqaetumag$ caBEBXRE OF perded. BENXERBNBRaterials such as

RO PR sl Retesh BEfoi S RRERS i st

p%l}%r@py{le?ﬁrp%gmg@ﬁgﬂyla ﬁo@l&/@ﬂh‘}l%ne polyeditiee, oxBiles plasd) pblysilicates,
Al ejandro A . Schaffer, Ji ngﬁw

nohaagponZhs rieflah élngrocmbbhﬁ, NYlongilicanrabims, pelyanhy flgsnpgtyslycolic

316 peseis A e apTe e PRg PRt sl ar BRE AR RCetycans,

P S 6 Tl o,

GSS, or phase 0, 1 o0r 2 HTG3 sequences) 1 872 777
sequences, 8,818,820,341 total letters Taxonorry '
reports Score E Sequences producing significant
alignments : (bits) Value g 4165 07 | gbl AF079222
1|AFO79222 MJUS nuscul us hyal uronan r . . . 121 2e-26

AT A ™ T A NZIS AN AR M A1 IAR B B~ R
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g 02 533 8l gb| AF031932. 1| AF031932 Mus nuscul us
intracellula. . . 121 2e-26 g 182 04752 | gbl BC02142 .

wor@sosssul us hyal uronan nedi ated. . . 121 2e-P6GI/US2004/026066

gi | 4580680 [gb| AF133 03 | Rattus norvegicus

ngéﬁa%rbﬂe%nﬁé&& Hofties, dlg'}l;] ﬁb&? Sroven #BBsJshhpad ?&%I%rsj gm:icﬁs and
ttus norvegi cus uronan rec . 119°7e-26 g

S ARd1es eCeﬂdlﬂ%ﬁnsl(}f duppdrtssare plates gnd bsaddyaidmxtm foren are
.. 119 7e-26 gi|l 848284l gb| U87983. 1 1RNU3B7983 Ratt us
MERGEPRAS receptor . . . 119 7e-26 g 959555 |gb | L2

?242@%%@%@2%% PIRTREIB P B 55ty bl

bYadhet; i ttigaCERs or caphik®Pagh €0 6 sgbstrite. 9H166CTRS or capture tags
gb| AFO32 862 | | AFQ32 862 Hono sapi ens intracellula.
can then nggigteadheppge pf an nggts%lqungsq eh 333 FBmer Pr peotigin, or for

3 mﬁ? L B B lg B or 1Hter’%c fig Wi 0 ol A2P80 tne

cdBBohdit.20TRE ot ¢T8 2Bl dbilixedbd h@;ﬁﬁs'irate AMovs caphire Df the associated
hyal uronic acid-nedia. . . 100 5e-20 21 20338715

necritquhems%ga an F@Mm%?g& ®dbe sehsirate. Saeh panturepacpvides a convenient
32766358 BCD5
?38?1 o i 85 oAt %’@%‘%@&%ﬁﬁb@%&f@ S Ebtignt eteston

ste B’g ldﬁ&hi?[}ifdlﬁ@féﬂ?@?ﬁs for OTs €d QifRrdat regldhs a%l;hd—state detector,
838 b- AC112205 . | Honp sapi ens chronosone

dififereng molacta@, swrh2s HBYIS 62 IMUgcan be cappred-@iribtiegpt, @n@therefore

chro 6 1 6 Mo 8163. SUS2B2
cigepilsulog %@S&aﬁﬁe @giﬁt#a 570 "Ry el i 15750 plate muliplex
280 B or Rupo6 Gigfeeme ﬁloﬁdcﬁms ¢h®be immobilPed on a
2e-06 g||3133 30 gb| AY2 915 8 | Rattus norvegicus

niicrogitsr iplat, leectpin. a differet Welle €aptoozenddetsiction Wik 55@11‘ Onb'f in those

SR oba5Et 5 Ao ST o SR CrfeshGdly sample

n? és% g . . 47 7e-04 giJ2173

igﬁfe AL 3290 8.1 | HSMB 04219 Honp sapi ens nmRNA; '
cDN. Methods for Bufi6HiligatdtldT2Gigomedcofiihg 0230 RstPateq arbiwret] established.
sapi ens ki ne

B atcs pethghts oLag IRk iRl o B rapled 3 yfstrates

Sehe oy JE GRS s

desSib¥d/bi BBR3 bt al., Mos. Mars cehidsScai US4 ax(11): 5)02@- (1994), and
466 0..000011SATTORNEYDOCKETNO. 21101.Q041P1 112 9172
I@ﬁmw@ézm Riok (Mosik (Ve 29+ B O (6 PO Ky Pomisthnddprinygobilization

S o B 383 SRS, o

N¥DABRA %czZ Uﬂqrm.@mL@m (CH9N MASHERI3d eheting] of a%taclﬂng4
0glg|22773274|qb U52111. 3] Hono sapi ens chronpsone X

onslatides @0 dsta(cﬁ ubsizatesis dpepsibed BB oo ps U@ a4 Hcids Res.
creatine.. 33 6.3 g 26449052 gb
22%%g§§§§§§§§% saplens chronnsone 16 clone.. 33 8.2 1
2917538k MNbkAR&A kel HOMP dRRRENSSHRHAND dewsticHartibodies attached to

33 8.2 140105 | gb| U413 0 . 1JHSU413 02 Human chronosone
one ocmeat inplecules 1 the assamglg aothg @apttcu@ﬁ@gglgthg melpgile attached to the

I ens chronos 1
ARRICRE T M B %%em]l@ﬁ ¢ SRt e notetlilittngtlogno capture tog.
S%%lg RHQR19 Bard'\oe Or A BecRRRI SIS st r@dﬁ&@&%ol&ules of interest
clone.. 33 8.2 9029242 AC133561. 4 Honp sapi ens
cah thpmbs detectt by bimkng of38se80ml, zmsma@abo%m 20 apfobasly. Such a
hronDs 6 .cl on. 33 8.2
e b RS fohth Karie ASrog R Corais 240 b SREAIoReadyr e detection of
aﬁkhﬁ)‘i%@ﬁ i%r F8ichAhEB078! &Wb‘é':ggﬁ&at%a Me‘ﬂ'f&%%&zgnr%l&hzmg antibodies
scul us hyal uronan recept orr RHAMW5 NA, conpl ete
cds Length = 2479 Score = 12118|ts (303) Expect =
2e-26 ldentities = 62/62 (100% , Positives = 62/62
(1009 Frame = +1 Query: 1
DSYAQL L GHONL KQKI KHWKL KDENSQLKSEVSKL RSQL VKRKQNEL RLQGELD
KALG 60
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RDSYAQL L GHQNL KQKI KHWKL KDENSQL KSEVSKL RSQL VKRKQNEL RL QGEL
DKALG Shjct: 2143

WERRRBTACISEIEHONL KQKI KHWKL KDENSQL KSEVSKL RSQL VKRKQNERL/ BR1QGE126066
DKALG 2322 Query: 61 IR 62 IR Sbhjct: 2323 IR 2328 >gi

cLso %]'sga%e %ﬁfé@%‘éﬁé&l es%’éi@é@%%% Hi"l}‘z%ﬁHfé)'f(l%le Woﬂ?_ﬁ@ﬁéd by

atltartﬂﬁieht if@SexampR, ﬁQaIﬁlh@ﬁ%urmes,l darboaylatededit Boes(ar Gydyoxylated
Frame = +1 Query:

sumvaqmmmﬁm\@@%@@mwmwm are

m@%}f@@&&&?ﬁ%ﬂ?ﬂéﬁ&f@é@ﬁﬁ% (3_ 1ﬁk&m Bhotocrosshnkable

a%ﬁﬁ# Shil&tand B¥dedimides. A preferred attachment agent is glutaraldehyde These
DSYAQLL GHONL KCKI KHWKL KDENSQLKSEVSKL RSQ_VKRK ELRL QGEA_
DK m@ssm@tmgynts,@f Wqﬂ g5 methodsfpe their g in RCHGSYL, dks; described in

7305144 r
Pﬁ‘étaﬁ”dww l?lf (/1 7} 7%:eézp ﬁ’({ &?ﬁ% &%HRY&)M%@}L r, ed. qu Dekker,
NewdPaR, P9, eJo’ﬁnégﬁe éiidt".ﬁho(tﬁ@ IhmubdRMistmy RiePrabtice (Blackwell
I'dentities’= 62/62 (100% , Positives = 62/62

Séltﬁﬁﬁ/f) RTBIORNENDORKES NN gl 498 Deages 208, Hiéeand 241 -243emsd
ahiNes SN RS R ST RS DS eSS AR BC S regsgew York:

%%L @ #fodies can be attached to a support ‘tg/chemlcally cross-linking a free amino
YAQL L GHONLKQKI KHWKLKDENS! SKLRSQL VKRKONEL RLQGEL
gikploG thb pattbodg to7@active side groups present within the solid-state support. For

RDSYA(%E@‘E_% g%ike sk W‘@E@\I‘%%?Kégfv ch; ES%%?%%' %ﬁgﬁfe amino or

| =
PSR ADAEAIE S e o i,

iR, aq:tmﬁipd; mletlcnﬂsoniangmgﬁree B6d0d8s aregncubated wiith the solid-state

( 5 Iizei ipdhe IS%E@?F%?F%IE@E@; ?ﬁﬁ%h’égﬁ idi%g Z§(Sr1c% 8 gglnklng with
g@@g@%@@%%@mmﬁymgmmgy Rbfdailin a

RIS EAGH I EHONLIKQIKHVI O DENSRIOK PRSI PRSI VRO andard
LRLQGEXLDKALG Sbj ct: 2179

i kizetio-ehenietie sk RRRE dr9ee el arl iR o ARK NEL RLOGEL

182 o?’iéﬁg‘bﬁ%&gﬂu By biduigy dgeh AP plavitiy dah E‘f/ B g similar

mBgside! Bhnyetdtéih bivd areibegy Gcﬁlux(nﬁltﬂwkz@)mmemﬂ\lﬂ%( Fvailitle @ welbas
MEC. 29212 | MAGE :5035341) , ng)tgte cds Length = 3695

ssifically darivetiped sppatpr C%klﬁﬁ@%sf) e CIRsogbrtities =
. 62/ 62 (100% gf%&ldgﬁﬁe San@n%ie@z (100% . Frane = +2

Solid-state samples are solid-state substrates or supports to which target molecules

or target sequences have been coupled or adhered, for example, through capture tag
technology. Target molecules or target sequences are preferably delivered in a target sample
or assay sample. One form of solid-state sample is an array sample. An array sample isa
solid-state sample to which multiple different target samples or assay samples have been
coupled or adhered in an array, grid, or other organized pattern.

Solid-state substrates for use in solid-state samples can include any solid material to
which target molecules or target sequences can be coupled or adhered. This includes
materials such as acrylamide, cellulose, nitrocellulose, glass, polystyrene, polyethylene vinyl

acetate, polypropylene, polymethacrylate, polyethylene, polyethylene oxide, glass,
13
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Query: 1

RDSYAQL L GHONL KQKI KHWKL KDENSQLKSEVSKL RSQL VKRKOQNEL RLQGEL
WA/ G1 6562 PCT/US2004/026066

RDSYAQL L GHQNL KQKI KHWKL KDENSQL KSEVSKL RSQL VKRKOQNEL RL QGEL

| 531 Stes, teflon, fl b 1 ilicon rubber, polyanhydrides,
p@@é@%@\%’]@ﬁ&@f P EMKL KDENSGL RSV kY RB VKRKONEL RE OCEL
pDKALBoRd A7 duisty Mctichbid, RoBRTtheesBing, golypeigfunrae geliagen,

>gi 1458 0680 | gb, \ AF133 037 ._D.B Rattus norvegi cus
HIXFQP%}P@H%WC%IECQ&M}IYWWI@%%Wstﬁ@mgs%mag ave.any useful form
T N T
shagsiry otymdrs @aetioles dhd microparticles. Preferred forms for a solid-state substrate are

TR 6 R SRR ORS R DN R SAL 5 0ar J6-velltype.
Doyt SRR G sen R dmvnshivest onarlietp e stow

fokAdt{on TSI TSPBNEY nal¥dsleTddmbirdticnd daidddlorhe sylid-Sthtel sdbstrate.

62 | R Sbjct: 2068 IR 2073 >gi [ 13398479] gb| AF3 36825.1| -
Suchylqeatizafion s vides 2epnveRigntunesng A1 Maships v aydsarheaqponents that

| et = e = . ) )
TR T ST
Bt L9918s shhaltesusty. Iaghystic bombinations can be independently formed at
RDSYAQLL L KQKI KHWKL KDBNSQLKSEVSKL RSQL VKRKOQNEL RL QGEL

eppnsits BherrpIVikaent crorlek sRriark FaEmsbiErtior pRsgget molecules,

KONEL =L DKA bj ct; 1888 .

SRPTAGL CCRERERT R R S ROl sserpoaben e psed
WK @bt ReRicMle 194 Efo%iﬁ 2r hBofSehdeharidd) 8 priteBDdrdolysaccharide can
>gi j 6981029| ref | NM 012964. | Rattus norvegicus
belymimabalied omeadiotid sthtawbsirate genasglbpasolesgritadbpve famithe |

JTRNA. Lengt h.= tﬁ)OﬁQ Score = 119 bits (299) , Expect =

IEOMEIAALEN Of PRUPOAISs 1/ 65 (9804 , Positives = 61/62

(98N RIR of sdlid-§HRIsMbstrhte is a glass slide to which up to 256 separate target or
RDSYAQL L GHONL KQKI KHWKL KDENSQL |§SEVSKL RSQ_VKRI(pQ\IEL RL (£EL

ABMALSBNBEs RDBYHQn eIl KK ckanfikDENIoK SivBKipRs@referably from 0.1

KR ELRL DKALG Shj ct . 25 N .
(PESVARLE GIRE Rk kPIRRIREERSD, ReEERS mpyindigngiee, Roefmicroaays
C%ﬁ‘f bhEkd Que E%Lrjnéﬁé’ usfRgbRe iRl debcribbd 89 ScRenh e 1. Science

>qgi | 18482 84| gb| Ug7 983.71 | RNUB7983 RattuS norvegi cus
2768450 (1995)h Balellyonmroanmyls cencet fabiti¢atéd gn pddA,-lysine-coated

| = = : o o
légﬁngﬁ‘sl}%ﬁ%gs?gge#l%tvbﬁh ai ect)r‘r‘ragyinsgcgrac e htkd With Dnd 12)19131)mg tip. The tip is

loaded with 1ul of a DNA sample (0.5 mg/ml) from, for example, 96-well microtiter plates
and deposited ~0.005 pl per slide on multiple slides at the desired spacing. The printed
slides can then be rehydrated for 2 hours in a humid chamber, snap-dried at 100°C for 1
minute, rinsed in 0.1% SDS, and treated with 0.05% succinic anhydride prepared in buffer
consisting of 50% 1-methyl-2-pyrrolidinone and 50% boric acid. The DNA on the slides
can then be denatured in, for example, distilled water for 2 minutes at 90°C immediately
before use. Microarray solid-state samples can be scanned with, for example, a laser
fluorescent scanner with a computer-controlled XY stage and a microscope objective. A
mixed gas, multiline laser allows sequential excitation of multiple fluorophores.

It is understood that the CTs and CTRs and solid supports and solid state

components, can be used in any combination. For example, a given assay system, may have
14
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Identities = 61/62 (98% , Positives = 61/62 (98%
Franme = +1 Query: 1

WERRRBTACISEIEHONL KQKI KHWKL KDENSQL KSEVSKL RSQL VKRKQNERL/ BR1QGE126066

DKALG 60 RDSYAQLLGHGONLKQKI KHVWKL KDENSQLKSEVSKLRSQL
Shaplod e T le,2,3.4,5,6,7,8,9, 10,
%ﬁ% %ﬁv« DEIS%QL K aRE RSO, AKRRONELRLGGEL e
B4edUALsy; differehRe@@binaiddlsjoc solidisugportiRand solid states can be
1710ATTORNEY DOCKETNO. 211 41P
u@@ﬂlgzngsm@n|sv$tsuz§yf£bﬂ‘8}%e 8%82?19 ﬁj-?'yfgfs bR ‘Z‘&PXFOIHPOSIUOH |

o DT S TR B PSR R, Toe 251 02 (329

Positives = 57/ ZHMQﬁgpﬁnmiﬁmdmghc@ey y: 1
RDSYAQLL L KCKI KHV\KLKDENS FVSKLRSQL VKRKONE L%EL
AL X580 MEHONRERIK Wé%%@ﬁff%ég oss than or equal to

i Pl i Rt Kol e &8&3&@&1@% g g HBMs and

v A1 BB d Qepdriti whil ah BEfizty thablig ai'tleasr‘Z:LOﬂ 8l ﬂ(o,zzm,zo;@ 50 60, 70,
17108348l ref JNM 012484 HHH Honp sapi ens hyal ur onan

8he, 408412901 §0,i200, 3% epmfo(mm hepihorattinity pahapyishyit binds
t. 1., nRNA L
Xk APhobpyOSR BERRH G FAOAERTES Tl 30es it an

hegdrBe FoP&ingté, ameMs cid aled) Bfnyl desttran sulfate, dermatan sulfate, and heparan
YAGL L GHONL KOKI KHVKL KDENSQLKS

swiSKe Xtsorshomkrsp e fitiomhe e heparin” can be used interchangeably with
tl%_%g?ﬁlg_%%%%%}léf}%%Ld( PEN%%& %%ﬁ'eﬁ ugfnglgﬁggrﬁ'e nfe%ods disclosed

1ERRYALH W@%MMK@@@KMA&K&% that have residual
TKLQEXELNKVLG 2079 Query: 61 IR 62 + Sbjct: 2080 IK

hﬁ@ﬁﬁibigdlngad@@%ﬂwmmeqml;@s&,%é $1UB 8-, d4pl %8, 14, 15, 16,

ALRISEH 26 b Aok B B 10:9781 4 AR 30,40,

g,%“hs @(DL%C% 27l eg28) Isdest isbi &5 53, 551/56251 %%%9 60, 61, 62, 63, 64,
osi’tives =" 57/62 (91% FErame’ = +1" Qier

69%5@6836@!%{@% mmu@m&sa KSE%I&QRSQ.NK&X@QEERL&@EL 88, 89,
955@5%@6 @Q&{W@%ﬁ df% AT *éssé%}/fc’u@a@ 041,2,3,4,5,6,7,
8%\63@,0%@'me5 KB KRENG QKB VEKL RO AKKKEBRTHE QBEL), 31, 32,

61 IR 62°+ Sbjct: 2080 TK 2085 g
3B234, 3598637 388(933(5618 42, M3 HAE S s @iddn 48, ssprﬁol, ét 5t2053 54, 55, 56,

ST REEO90G Plaen, ek 05, 66, 67768, S50, %, YR, 76779, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 110, 125, 150, 200,
250, 300, or 500 minutes, as disclosed herein. The various binding affinities for heparin
can be determined as disclosed herein or using any assay for determining binding constants,
such as equilibrium dialysis or column chromatography. It is also understood that each
individual HBM variant also has a base heparin binding rate which can be determined from
the disclosed residual heparin amounts. It is understood that these percentages of base
heparin binding rates can be calculated from a base residual heparin amount obtained at any
time, which provides data in the analytical range of the assay unless otherwise indicated.
Disclosed are variants of HBMs that have the property of being able to bind heparin.
Disclosed are HBMs that bind heparin with at least 5%, 10%, 15%, 20%, 25%, 30% 35%,

40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, and
15
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Length = 1856 Score = 102 bits (254), Expect = le-20
Identities = 51/62 (82%, Positives = 57/62 (91%

WO-e@©18352-3ATTORNEY DOCKETNO. 21101. 0041P1 Quer BCT/1S2004/026066

RDSYAQL L GHQNL KQKI KHWKL KDEMBQL KSEVSKL RSQL VKRKQNEL RL QGEL

95@8@@@%@9@%@@%@%@@@% KOENSRSRRGI IBE &eh individual HBM

VERDYAlidch ok Q4 waéu&pﬁﬁmxﬁwmmﬁmmamﬁﬁﬁad from the
NKVLG 914 Query: 61 IR 62 + ?b jC 91
a@owwgsfséuql héwwaélzalssed Yelgss ét 1 r%%&ﬂg thatthese percentages of

AR oy Tl Bt A f 0B g i

vﬂh&lﬁptbﬁﬂéé data Ex{he ehalgtitg ragelod d‘@taskayeanlesﬁilthﬁﬁn{e&ﬂ&ﬁ:atpd
Positives = 57/62 (91% Frame = + 1 Query

RDSYAtEe L@Ml@qm m@aemswg@mr\ﬂhmwmﬂy after a

lﬁKAng igeula QS%A-F hhg—%% W%@l@ﬂ%&% 1g'quant1ﬁed by

t ﬁ%&éti}mh&%idﬁmmmﬁ& RORLAKKBRBI TikE €dsfdual heparin
NKVLG 2 034 Query: 61 IR 62 + Sbjct: 2035 | K 2040 r >g

aft4singubagisn vsgtb[b 81357 the lwrsgtha resedpah b%na@mcﬁﬁie& incubation with an

I—i@}a}d {Iﬁe ngl % 5p3§1&10 1gd1ng¥1636% Qﬁ%% ‘chE>< M Th%ggsi%I heparin can
bk @%ﬁlaﬁe‘dﬁ subé&ltﬁh% thSRMdual Rp&id fr¥@S 00 (56(75 foprésentkth state of

Frame =

eﬂ@ﬁmmﬂﬁ@mr@l mmmmmséwmamqﬁmmmbmdmg
a%g@%%}lé%%ﬁ‘%g@%% Ibgwléa}é I}Ibsfcl’_r}%?(%PFL Bj-g'l 6,5,4,3,2,0r1

A T
R M A R

igdr{eaxe&ﬁa 8ot ez peapte) A ALY 66418, IZBTZM 30 9@9& 60 BusutesH UPEOr More assays

%it: ngrl Wﬁlﬁﬂmﬁﬁ {]%FFQ; Pricg%{ooﬁrtun g]l, r%s uilgﬁpall%ltl gmggnts that fall
%%@1 1:anfPiBBCond= for&x /gie £Nkdst h)&‘ostlmaigin% $BR¥hed for a given HBM

ositives = b6/ 62 (90% Frane = +3

ry
sREAY A(dah GH@!&K@GMHBKI%@ENSWMR&@LWRK@EQ&E@EL One
DKALG 60 RDSYA+LL G‘}lQ\lL QKI KHVWKLK
k@ma(@?ﬂ'g as$ay 1EPSIRE PeS q};ln tlgﬂ-)anal'ytlca l\rlgnéeK% en t%NLoRc-ﬂgérent assays run

W@W%@% R L i

62 + Shjct: 22%) | Kapidfts

The term “variants” refers to variations in the sequence of either a nucleic acid or a

" peptide molecule. It is understood that when variants are referred to, the variants designate

specific properties dependent on the specific substitutions denoted, however, other
substitutions, deletions, and/or insertions, for example, conservative substitutions,
insertions, and/or deletions at positions other than the specifically denoted positions are also
contemplated provided the variants retain the disclosed activities.

Disclosed are variants that produce HBMs that have the properties disclosed herein.
Disclosed are substitutions, wherein the substitutions are made at positions B, Bz, X1, Xo,
X3, Xa, Xs, X, or X7 of the B;X;B, molecule, either alone or in combination. Also disclosed
are variants which have 8 amino acids or 6 amino acids between B; and B;. In certain
embodiments, the B; and B, represent basic amino acids and the X;.7 or X or X3

represent any amino acid other than an acidic amino acid as long as one X is a basic amino
16
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P 1 >gi|32 76635 8] gb| BC0O55178.1] Danio rerio cDNA
cl one | MAGE: 5604784, partial cds Length = 1892 Score =

W®7008/0k8565 (164), Expect = 3e-10 ldentities = B3I/BS2004/026066

(66%9 , Positives = 42/50 (84% Frane = +3 Query: 3

Al
5 B AN o, 1,

T8 Ttr; Cys] Bet, Asn, Gln, Arg, Lys, His, Phe, Trp, Pro, but not Asp or Glu, and within

(R LS 05 51 P PHEAGO 10 INBUSHTFIGRY BB cese

eHbQHin?én@BPthB%%&M}%S%gﬁg H%noﬂﬁ‘lr 1'@%@5@ %ﬁcal%@l@&ﬁ Applicants

sequence Length =719 1 “Score = ts "(161)
hExgeattwrittchevadiDsgedHivt spbcnlesw;thﬁﬁh&% séth @08ut it Bowndersiesl that each

32/ 32 (100%, Fr aq:e

p@gmp_@mm WFM‘P@EM@% be either considered a part of certain

@%%%K% R R RS himgtel U Rifrergnt B X1 B, B

7B3, 108 B{X46,, m(ﬂxcpﬂest can bédoi@i, If(dremampleem Eabdd A SB)tlﬁéiié%.mples can be

P03|t|ves = 31/3 399, Frame = -
p@;@g{ 9 /‘) EE@F(M"@ R]aéyzmereYatmg to the varying HBUs

dﬁg%%}g%(@égKRKQ\lELRLQGELDKALG R Sbjct: 76985
QLVKRKONELRLQGELDKALGA R 76887 >gi 193
87 59N 1gh{is€ldskd ZrPariin}s Wi tlidoubstitmipheosthe REDANS0 (ﬂal 855 80) molecule.

cl one RP11-80G7, conpl ete sequence Length = 137
Sugly pubstitugignoca; hegnadeghiougkay dhg melegale) Kangand Ewléx (EMBO Journal,

e Q&é’é@%‘tﬁ%ﬁ%&& AR S RO AT el omggri st

té_\’@%ﬂ\d—m KIS PDRNSIde i dénderonrtr M AT h @i g 0P B8E Fength or
RDSYAKL L Q(| KHWKL KDENSQLKS- VCKMIFHFI K

sglznbszH hyvingorkyTtheope B&1B oot pFosewsnple, moleenlpy haying

é}g@l{t jol%0 RSt any, %W%O%gi?,% %g%;eéa%lgﬁ 0 -/?, 0%1}8 Iayx(m% i,/glds within the motif and

BT G AN S B  SHR ivi

deoResl. mem@mzemp@n d&emam horr}@@d&"l@sen-ﬁﬂﬁ ID NO 7, and

DRSS BUA WALE 28T Bard e LOR PRk, [igpjnderstood that
c@fﬁﬁﬁ %ﬁl%ocdlﬁﬁ‘en’asQiol rﬁiﬁ 'i’ﬁc'lﬁdegﬁje moﬁﬂBmgﬁ%(B arﬁ%?' BBXKBBEBXXBB.

Frame = +2

(Mﬁ@-@@(@&CK&W@K@SM&@U@&ZRS@VK 43
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RDSYA+L L GHQNL KQKI KHWAKLKDENSQLKS V K+ +K Sbjct: 84377
RDSYAKL L GHQNL KQKI KHWKL KDENSQLKS- VCKMTFHFI K 84502 Scor e
wWe2008/008552 t s (97), Expect =
{669, Positives = 25/30 (83% Franme = +2 Query: 33
ATTORMSKIRSEMKRE OVEMRIQBELDKALG R 62 EVSKLR QU K+KQtE +LQ
EL+K LA + Sbjct: 90617 EVSKLRCQLAKKKQSETKLQEELNKVLG K
90706 r >g 161411 | Mb8163 . SUS2B2AA S. pur pur at us open
readi ng franme Length = 3356 Score = 66.2 bits (160),
EXABLE Pe- 10 Identities = 29/59 (49% , Positives =
45/ 59 (7699 Frane = +3 Query: 2
TBLASFAQ.A. H@Q@ L KDENSQLKSEVSKL RSQLVKRKQNELRLQGELD
KALG 60 A+LL KKl H++K+KDEN+ LK EV+KLR + K+ +N

Refere 44K G gg%s
Alts hom adden, Alejandro A. Schéffer
ngfl@é\%&?ﬁ& T MK DRENASL KKEU TR LR T KGR, HEYKEKY
"GapgeVELA D 34d PS2OB
progs@guiencect¢igmrcldsnBeDKEY: 33B8F5442n | i nkage group 14,
oueryQRB| RitRes@QUeNce Length = 197465 Score = 49.7 bits
“(117), Expect(2) = 2e-06 ldentities = 21/30 (70% |,
Databﬁ@si tAMe GerBa2 1/ BOLORPAPIR Srguences (yer yo BEBT, STS,
LKDENS 31 D+YA L+GHQN
oL %W&L +E$+@E¥§bse€~?en% 383
1, 87JD,A¥AI\M£G%Q\QRQKJ s}ilsllvm, KEENIELK 1639472 ATTORNEY

DOCKETNO. 21101. 0041P1 Score = 25.0 bits (53), Expect
Taxoqoply EerpEL6 Identiti es = 13/20 (65% , Positives =
scord 6/ 28 (80% Frame = +1 Query: 33 EVSKLRSQ_VKRKQ\IELRLbQ )

1ts

SequéZ ey SKIRSOHIK # K IRLITSH p EHInNEROSS52
EVSKLRSQVGKQKQELDRLK 109611 > gi | 3133523 0] gb| AY2 915
gi| 4B5078 [gHDARRTHAR - HAF Y2728 udIiei MESsUALS IR 1 WioseB| Fr -KI F1ER1

glilmmimmmd;mse EIGV&IRHZG@thMmuéQMSSmRNPeREA% 6 bits 121
gl | 7{cEQ9) }re@fﬁI@Q)t13§527Q'{ Odndsdemddut b € ya1 @d3 daliBe... 121
8”%% | 1%%54 AE‘Z&L@BZFrbﬂfgemusc'ﬁ:iugﬁ%q:¥ace@.1ula 121
: i e e O
M@M@M«KWWA@%RW&EWEW J175 g 122
gi | 1BYPABSRP] RETICRRA 16 1 65 L2 | noHv Rk U SRRy @RfinC HSC - 119
gi|s¥kdnes| et ik @1Z94Kng| BatrusrNAvéeingt HyaldPddnSgor.e = 119
gi | 188284 Rid| 5815639) | rip% PEGL Rat&s%xlvé@:[&dst r8Septor2/ 43 119
U
324228 éb,lug‘?ﬁb' Y F}Egzjf 4§Kosn(é3\7/ éﬁ 1ur3}%n@§£ Yi. 6 102
NCIK rwvu_R
17 £ omp E%Eﬁi_&qy onanql\“gllat . 102
gi|3449363|gb|AF032862. 1|AF032862 Homo Saplens intracellula. .. 102
gi|23959058]|gb|BC033568.1| Homo sapiens, Similar to hyaluro... 102
gi|7108350|ref|NM 012485.1] Homo sapiens hyaluronan-mediate... 102
gi|14582651|gb|AF310973.1] Ovis aries hyaluronic acid-media... 100
gi|20338715|emb|AJ439694.1 |BTA439694 Bos taurus partial mRN... 100
gi[32766358|gb[BC055178.1] Danio rerio cDNA clone IMAGE:560... 68
gi|19031711|emb|ALE46055. 10| Mouse DNA sequence from clone ... 67
gi|19387599|gb|AC112205.2 Homo sapiens chromosome 5 clone . 66
gi|13786277|gb|AC008723.8[AC008723 Homo sapiens chromosome ... 66
gi|161411]gb|M58163.1[SUS2B2AA S.purpuratus open reading frame 66
gi|30230907 [emb|BX088535.6| Zebrafish DNA sequence from clo... 50
gi|31335230|gb|AY291580.1| Rattus norvegicus kinesin-like p... 47
gi|31795567|ref |NM 181635.2| Rattus norvegicus kinesin-like... 47
gi|31335232]|gb|AY291581.1| Rattus norvegicus kinesin-like p... 47

gi|21733494|emb|AL832908.1|HSM804219 Homo sapiens mRNA; cDN... 46
gi|9910265|ref |NM 020242.1]
gi] 9501796 |dbj |AB035898.1|

gi]14042773|dbj|AK027816.1| Homo sapiens cDNA FLJ14910 fis,...
gi|28548928|ref|XM 135231.3]

Homo sapiens kinesin-like 7 (KN... 46

Homo sapiens hklp2 mRNA for kine...

Mus musculus similar to kinesi...

18

0.018 ldentities =PCDUSDN/026066

1023 : GOQéw eyenf B8535 prZ’edE)lrnaﬂaiSiba@B\IAc?earch

1e-20 K4
1e-20 I
1e-20 .5

le-20 ik

le- 20-

5e~20

5e-20 00
3e-10
7e-10
9e-10
%e-10
%2e-10
2e-06

7e-04
T7e-04
T7e-04
0.001 Em
.001 1!
.oo1
.001 ﬂ!
.001 E!

O O O O



Sbj ct: 4047 KLI GHONLHKI QYWRLKKENI RLAEETEKL RAENVFLKERK
4175 >g 3133 5232 | AY2 91581 . D i Rattus norvegicus
wh2008m18551 | ke protein KIF15 nRNA, conpl et e cdsPCEN§L004/626066
4210 Score = 46.6 bits (109), Expect = 7e-04
ATTORAEMBOCRET ROZRGRNBAN . Posi tives = 32/43 (74%
6

Frame = +3 Query:

1k REES SEEMKLERENS QL KSR PKL R0« YKREENE 4 8in 43 0.

gi 9%‘5%_| g&AFé‘d%'ﬁ TlVI?JP!ﬁ&lF%@N3+LStEoﬁéﬁ'b‘Eeﬂ'tr‘bt§b];ﬁirpul4 42 0.

gi |20k R IR VIR KENIrial Azl EEK L RAGNWHIKERIC 14601 5. > 37 0.

gil2é37|7|333-47[%b$69241|1§n%%\£h%3§?: nggﬁﬁagﬁ@}%gé@elﬂ anel'béTD 33 6.3
1 §N% | ) | ¢ D 64540 LR CLANR i ne 33 6.3 N

%i—z ébd%é-’éé’l's‘i%a Jlibmo $afi%8s Bosor61@ dibhs. .(108)33 5.2

gi|292Xpees| ob [ NcTH3B . Izt NEHOOGKE ENE). chiZdhOdon@044 Rl one. . 33 8.2

gi|140dens | dh[e8130222 | REY4 { B0 HunRgs Fhijopegoms 38/ dl@a(::‘m% 33 8.2

gl 2642 8%° [gb+BCAPEB -2 Homo sapiens chromosome 16 clone. _33 8.2
294711 8.2

AL i e D%‘%@LZ@@\E wgsg"%ﬁ@@@@ﬁuw& 0.2

gi|29€20% 7 a&dY35e £ - Richotsdpiank €dhrom 16 clone 33 8.2

gi | 2950 Y ANbihad dI¥ RFEEMEA&I%MEMDKE%]:4&>Q i I33 8.2

gi [2 933026 ybr 216Kl 10240, sdpienbloriropagpivenss ldlpesin-| il 8.2

7 (KNSL?) MRNA Length = 4775 Score = 46.2 bits (108),
Expect = 0.001 |dentitied295%45 (51% Positives =
32/ 43 (74% Frame = +2 Query: 6
- QLLGHONLKQXI KHV\KLKDENSQKSEVS& QL VKRKQNE 48
>¢LH4@|6I6)NLB |GKl amoib 23R ENARA7 9E2 KL Bl pus Bbjomiius AQ@Furonan receptor
RHAMNYSVERN Bt? WYO\RIKKENVRLAEETEKLRAENVFLKEKK 4225 >gi [ 95
01796L€|n9|t%e\ 4898.1| H B Honp sapi ens hkl p2 mRNA for

nesjn- Like Rpof el & -CIRkete eds Length = 4775
ig;%%&@s 46/> bué))@s (1 hm@@pec&z/%zo(ﬂin)l dentities =
Frar2e2/~431(51% Positives = 32/43 (74% Franme = +2 QJery:

6 QL LK IKHV\KLKDVNS KSEVSK\I7F§<SL VI A K GELDKALG 50
Query iyl kEUQ b Eﬁ%ﬁf ! Eg% QGELDKALG
Sbjct: KEV é Yy LOGELDKALG 2322

4042773 | A 027816 1 Hono sapl ens cDNA FLJ14910
Quer§| 55,1 clmne2 PLACEl O 063 68, weakly simlar to
HYALURGRAN- VEDI ATED MOTI LI TY RECEPTO? Length = 2441
sbjctgcgpe® FR4B328 bits (108), Expect 0.001 ldentities =
22/ 43 (51%, Positives = 32/43 (74% Frame = +3 Query:
6 QLLGHQNLKKI KHV\KLKDENSQ_KSS RSQ. VKRKONE 48
>drd [HGIEONLS |Gk fe0db b i IFMYRHAMER KIBREAEE Mim@Shjudtis RREORHAMM
KLVGHENMgEDK QYTRLKKENVRLAEETEKLRAENVFLKEKK 1907 >g

o 2854892 f 13@5c 31. e| %/US musculus simlar to
?dei@lt?éi% EE%& H b ne%&a%tl[vigeng%@ B R

Frame = +1

-

Query: 1 RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKQNELRLQGELDKALG 60
RDSYAQLLGHQONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKONELRLQGELDKALG
Sbjct: 1807 RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKQNELRLQGELDKALG 1986

Query: 61 IR 62
IR
Sbjct: 1987 IR 1992

>gi]7305144 | ref |NM_013552.1] iR vus musculus hyaluronan mediated
motility receptor (RHAMM) (Hmmr),
mRNA

Length = 3539

Score = 121 bits (303), Expect = 2e-26
Tdentities = 62/62 (100%), Positives = 62/62 (100%)
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[ Hono sapi ens] (LOC235683) nRNA Length = 1566 Score =
46.2 bits (108), Expect = 0.001 Identities = 23/45
W@ 305y 185Pnsi tives = 33/45 (73%, Gaps = 2/ 45 (HBO/UF084826066

= +3ATTORNEY DOCKETNO. 21101. 0041P1 Query: 6

ATTORNEGHSIEORNSHMKDKGENSQLKSEVSKLRSQ - LVKRKQANBE
+L+CGHONL KI ++WHLK N +L E KLR++ +K K+ E Sbjct : 822

Fraé YGHQNL HOKI QYWRLKKENI RLTEETEKLRAENLFLKEKKKE956 >Q
1129172] enb X94082 I XLKLP

Que E S b3 nnglAforNgLPz DKALG 60
e
v et e
Sbjct 91990Fr S +1§3@ QKT % KSEV bgi.%&‘kggm DKALG 2358
QuerﬂlﬁG—IQ‘IIRKQKI KI—N\KLKDENSQKSEVSKLRSQ VKRKQNE 4 8

++LGHQURQKI +++VKLK EN++L E KLR + + K+++ Sbjct: 4159
sbictq EE*}MB “QYLVKLKKENNKLLEEAEKLRI ENLFLKESK 4287 >gi ]

8873 0 I gb AF2 84333.1 | AF2 84333 Strongyl ocentrotus
.~ pur pur atus ki nesin-|ike proteﬁ RP180 nmRNA, conplete

>g iz ok BIRR | b FAP3993 SAOREO32 947 tMgs (@BpnlEX gettacellular
hyal@roppg acdénindies propayns (I#ABRY) | Positives = 31/51
(60%) comphet®,g95: 6 QLLGHQONLKQKI KHWKLKDENS QLKS

EVS KIRE"WKRRONELRLQGELD 56 +L GHON KQKI H + +K EN LK
scofV=L Q1 Kith H3dhHt ExgedObicle-24123
Ide&&}QNPKQ@szeﬂ.@@VK%‘iEN@EEVE&jEKQJ@QAQSDSEQVKRDYE
Frame¥5+1>g 20336788 | 9864 . Honmo sapi ens chronpsone 3

werfede. Mgt é%%%ﬁﬁ%ﬁméﬁgéﬁ i G e

Sbi ctl6/z 290 RO4Wor1.cHRG Kbk MESVRLIDE IR REO MR KENHIRLQGELDKALG 2358
Query: 6 QLLGHONLKOKI KHWKLKDENSQL 30 +L+GHONL
Quer;qqsuv\,%KszzN +L Sbjct: 130584 KLVGHONLHQKI QYWRLKKENVRL
130658 22773274| gb| U52111. 3] IMI| B Hono sapi ens
SbJC%hF%%&%n%J%‘% clone @ 7G8, QLL-F1720, Q.L-Cl1335,
QC-8B7, QC-11HL2, QC-7F6, QLL-E153, QC-10E8, QC 1087

~ nap 28, | ete sequengg«length = 247592 Score =

' . fﬂ%&@éﬁ)ﬂ%ﬂrﬁ@,@sﬁaﬂ : @uﬁd@mcwﬂ-wl%élyal‘lwﬂse neggoged

motilltPpoeiEp er 21
e PAR R R "

VKLKDE .

21101.0 41P1 VKL++EN LK+++ KL+ +L KQ+E R Sbjct: 86222
scondKk EEENRS] #$ADE 6L KEEbeASTK@SEAR 86133 >gi [ |1 020318] gb] U3
Iderg3sied |=HSF26 3490 % nRas iXEes8=cd iR d{10@k kat | ne
Frang gntporter (SLC6A8) gene, conplete cds, and CDM gene,

Querﬁp:a'it" a'RDE%LLGHQNLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKQNELRLQGELDKALG 60

RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKOQNELRLQGELDKALG
Sbjct: 2318 RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKONELRLQGELDKALG 2497

Query: 61 IR 62
IR
Shjct: 2498 IR 2503

>gi|4580680|gb|AF133037.1] W ratcus norvegicus hyaluronan receptor
RHAMM (Rhamm) mRNA, complete
cds

Length = 2286

Score = 119 bits (299), Expect = 7e-26
Identities = 61/62 (98%), Positives = 61/62 (98%)
Frame = +1

Query: 1 RDSYAQLLGHQONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKONELRLQGELDKALG 60

RDSYAQLLGHQNLKQKIKHVVKLKDENSQLKSEVSKLRSQL KRKONELRLQGELDKALG
Sbjct: 1888 RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQLAKRKONELRLOGELDKALG 2067
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Length = 33023 Score = 33.5 bits (75), Expect = 6.3
Identities = 14/ 30 (46% , Positives = 22/30 (73%
wWoe@sm18552 3 Query: 21 VKLKDENSQLKSEVSKLRSQLVKRMOQMEER0E®R6066
VKL++EN LK+++ KL+ +L KQ+E R Sbjct: 20625
ATTORKIEFEOERTHROL Y IIRAASTKQSEAR 20536 >g 26449052 |
AC133536 | S Hono sapi ens chronosone 16 clone CTA - 17
Queryl: g1comnpl & e sequence Length = 234771 Score = 33.1
_bits (Z®), Expect = 8.2 ldentities = 14/28 (50% ,
§bicppgPed VEs2%7321/ 28 (75% Franme = -3 Query: 21
VKLKDENSQLKSEVSKLRSQLVKRKQNE 48 VKL++EN LK+E+ KL+ +L
- KQ+E Sbjct: 51964 VKLEEENRSI KAEL QKL KDELASTKQSE 51881 r
' >30i1329447b3995IFg b 9351 3 | SAELL RhtHonmosagiiens ighrlon@saneeceptor
RHAMM @REA oreemeIEDe 129020, conpl ete sequence Length =
15018Tsanséla>rve228%3 1 bits (74) Expect = 8.2 ldentities

14/ 0% 1/28 (75% Frame = +1
o 2 5%\215 ?ﬁé&y RSO MERKNE 48 VKL++EN
FraeKtEt1 KL+ +L KQ+E Shjct: 16675

VKLEEENRSLKAEL QKL KDELASTKCﬁE 1675

Querbg|1| | 4GP9 EIFQ @ @@g&%@gﬂ@ﬁ%ﬁ é:@?%wﬁg 60
SbJCt 1%58’6%§§an9:%%§§ {enggﬁg 505 Score : 1 |é KALG 2067

Quer§( 74), Expert = 8.2 ldentities = 14/28 (50% |,

Positives = 21/28 (75% Frame = -1 Query: 21
Sbj ctiKRREENBGE KIEVSKLRSQLVKRKONE 48 VKL++EN LK+E+ KL+ +L

KQ+tE Sbjct: 19563 VKLEEENRSLKAELKLKDELASTKQSE
. 19480ATTORNEY DOCKETNO. 21101.0041P1 >g 29366939
r >& O oACE 1 06f | nvHoMap 62 D) el mhrasosenesithsciener&Rin nediated

mot i BEFAREepconpREAN) sequence Length = 101043 Score = 33.1

blts(7(l11mr ?‘@Ft 8.2 ldentities = 14/ 28 (50%,

Posi t158E* = 31128 (75% Frame = +2 Query: 21
ScoM(LKEﬁIg_S%SEy@sL,R NMKRK@\E; 48 VKL++EN LK+E+ KL+ +L
T1dedfQtEeShj 61626266483 , 1 ENRS L KA QK IEBREL ASTKQSE 62755
Framzeg =047139I [ gb| AC136616. 4] Hono sapi ens chronosone 16

clone RPII- 44A7 conpl ete_se ence Le h = 174477
weoSelre S g@ R i e ©
sbj cthdh 285 ég oL ﬁbﬂﬁé{w iéz RSQLAKRKQNELRLQGELDKALG 1704
Query: 61 IR 62

IR
Sbject: 1705 IR 1710

>gi]1848284|gb|U87983.1|RNU87983 &l Rattus norvegicus receptor for
hyaluronan-mediated motility mRNA,
complete cds

Length = 2049

Score = 119 bits (299), Expect = 7e-26
Identities = 61/62 (98%), Positives = 61/62 (98%)
Frame = +1

Query: 1 RDSYAQLLGHQONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKONELRLOGELDKALG 60
RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQL KRKONELRLQGELDKALG
Sbhjct: 1525 RDSYAQLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRSQLAKRKQONELRLQGELDKALG 1704

Query: 61 IR 62

IR
Sbjct: 1705 IR 1710
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Frame = +1 Query: 21 VKLKDENSQLKSEVSKLRSQL VKRKQNE 48
VKL++EN LK+E+ KL+ +L KQ+E Sbjct: 51709
W/RWOERENRSL KAELQKLKDELASTKQSE 51792 >gi  292940PGI/[US2004/026066
| AC140899 ]| S I Honp sapi ens chronosone 16 cl one RPII -
AﬂomocmpNetﬂlsewemce Length = 194490 Score = 33.1
bits (74), Expect = 8.2 ldentities = 14/28 (50%,

™ >Po |t|ves = 2 Frangeemet1l Query: VKLKDENS
‘R“A@bj & nJg]’Zz_ #7%8

LU 2 HORQ ESRPREGS Hyakeyqnan receptor
< EENRSLKAELQ(LKDELASTK@E 177765 >gi |
9029242 | C1 . | Hono sapiens chronosone 16 cl one
ScolPl 102598&12(256)0@@3&@ seguience Length = 169866 Score
IdertiZ¥3eq =Hist 462 183%)  ERpuictives & 27/akert®it)i es = 14/ 28
FragsGogl Positives = 21/28 (75% Frane = -2 Query: 21

R A %&&Qmﬁ%ﬂmmﬁ%ﬂﬁi 50

Sbj ctl:02 862 ADS ORNEYEOORKETNOY Rkl QO ERPdx =g 0 2a X038k oEELNKVIG 2106
| ACO 0905 Hono sapi ens chronosone 16 clone RPII- 2
QueryrgAl7, zpﬁ%l ete sequence Length = 170820 Score = 33.1
[ pect = 8.2 ldentities = 14/ 28 (50%,
Sbjcpotszlﬁofvleszél%ll 28 (75% Frame = -2 Query: 21
VKLKDENSQLKSEVSKLRSQLVKRKQNE 4 8 VKL++EN LK+E+ KL+ +L
r K‘ E Sbj ct: 156014 VKLEE w<AEL QKLKDELASTKQSE 155931
9 8 Y] ik HEAE Hemes 5pPiaTe Bralonesuedipted

mOtl]cﬁgnEecrgég%c I sequence Length = 175691
Scor €,¢n i3 % 4), Expect = 8.2 ldentities =
14/ 28 (80% , Positives = 21/28 (75% Franme = -1

Scox@uer le%@lWl&KBEI\IS@?@E\EN@RSQVKRKQ\E 4 8 VKL++EN
Tdentgijss R 31462 KRISE. Shysdtiveppg19%/62 (91%)
FraRg F EFENRSLKAEL QKLKDELASTKQSE 108039As di scussed herein
Queryt her e abSy AMABEREEoN Ak Ml :SEREoriKa By BN P AR NS RABEE DKALG 60
RHAMM postxinszddatkamevkiouns@xdeeiei or cerdeplatedx e
Sbj el :n 1 aeid IRDE YKL LEEONL KK IHT VKL KOBNEQLKS A KIS C QLN K KQSHTKAQEBLNKVLG 2079
there are derivatives of the HBM and RHAMM pr ot ei ns
Quer}(/vhﬂh %Fs%z function in the disclosed nethods and
sbictGOAPASiTki 4g. Protein variants and derivatives are
wel | understood to those of skill in the art and in
~ can |nvoI ve anm ho aC| d sequen £-aadi fi cati ons. For
2 anl 3 D Bato BRleny plutappgllular
hyal”frﬁflf iaﬁ‘ﬁ@Ab ﬁg I&ﬁ’ pﬁ?)zge; tAﬁ’P te cl asses:
substichytih cmg@oz insertional or deletional variants.
I nsertions include am no and/or carboxyl term nal
Scorfeusi divg larswétd4) asEdmett aseguehce insertions of single
Idengiting £i pl/é2aniatod. Rasdtiessi dusd 62| (&) tions ordinarily
Framgi Fl*%e smaller insertions than those of amno or
Querycai b0X)ébsSF]PE%ﬁ&hKéMﬁ&@ﬁ%@%ﬁf%ﬁSQﬁ%k&&L@ﬁE@ﬁLDKALG 60

one rborAf+QUEHINEBOIHESVKTIKIBMADFEIISXIR OL K+KO+E +LQ EL+K LG
sb ct 1900 RDSYAKLLGHONLKQKIKHVVKLKDENSQLKSEVSKLRCOLAKKKOSETKLOEELNKVLG 2079

O

Query: 61 IR 62
I+
Sbjct: 2080 IK 2085

>g1]23959058]gb|BC033568.1] #d Homo sapiens, Similar to hyaluronan-
mediated motility receptor
(RHAMM) , clone IMAGE:4777447, mRNA

Length = 1856

Score = 102 bits (254), Expect = le-20
Identities = 51/62 (82%), Positives = 57/62 (91%)
Frame = +3
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fusion protein derivatives, such as those described in
t he exanpl es, are nmade by fu3|ng a pol ypeptide
waodosioessent |y | arge to confer inmunogenicity tBCT/82004/026066
target sequence by crosslinking in vitro or by
ATTORSEY AT Noed1hocosktrar e transformed with DNA encodi ng
the fusion. Deletions are characterized by the renoval
of one or nore am no acid reS|dues fron1the pr ot ei n

Quer}Seaueﬁ@éYAQI}ﬁH@fﬁ-lmg‘WKW & W@J QGEEEEAEg 60
b3ty ] 9% n%ﬁgcu%g% ese%?rgl a%%issgggg narﬁ%ﬂg ggﬁﬁmQEELNKVLG o

ouerypl epar@deby site specific nmutagenesis of nucl eotl des

in the+DNA encodi ng the protein, thereby produci ng DNA
sbjctgn@bdiFgotthe variant, and thereafter expressing the

DNA in reconbi nant cell culture. Techni ques for naking
} substitution nutations at predeterm ned sites in DNA
r >§rﬂwi16|3@|@@m senuence Ly ﬁbmd(@@WEnstfal&iXﬂﬁﬁﬂ—ﬁeMated
motilgry medcepubagenmei)s (am@) PCR nut agenesis. Amino acid

subst i taerswdPar@riypi ealtPof singl e residues, but

can OECHFR &t 285hunber of different |ocations at once;
Sco,_JensertdZOQIﬂtsus(g@{)I YeMidck becopothe order of about from

TdenkitQeslQ 811420 (80)( pRSkOWAS= andadesehi ons will range
Frangbeutl f rom 1 to 30 resi dues. Del etions or insertions

o prcleferabl re made in adj acent §a| rs, | 8 KQNELRILQ};EL%n c 6o
uerxr KR KAL
ot "2 ?%E%E ﬁg@ E‘é‘igﬁé K+KQ+E +LQ EL+K LG

Sbj ctsu9§§5! tRBE&ZQ&.%GH KOSETKLQEELNKVLG 2034
mbi nati on thereo rmy be co |ned to arrlve at a

Queryf.l Aal aenstruct. The mnutations nust not place the
sequende out of reading frane and preferably will not
Sbicter edte Eofffi%ement ary regions that coul d produce
secondary nmRNA structure. Substitutional variants are
those in which at | east one residue has been renoved
~ and a dlfferent reS| due inserted in its place. Such
>gi g6 F y 8ris guéles hpabieeoieardé-ngdipted motility
recertig ffpcﬂii oW’?f@a ables 2 and 3 and are referred to as
conser \{léhllvezgybst itutions. TABLE 2: Am no Acid
Abbrevi ations Amino Acid Abbreviations Al anine Ala A
scordl Loswloentisnd24d)l, eEhfegnt ie-A0 g R Asparagi nes Asn N
Idergg pags i=c5@si2d (&) - P@ysiedne Y$2C(P%tanic acid Gu E
Framg gtavine G n K Gycine Gy G Histidine His H

ouery Q! €Ug) Q&L%Ghﬁi-%ﬂﬁiﬁﬁv ElrsbSER ST RE ST AKX RKONELRL,OGELDKALG 60
*Phen yIR@ aniRex ARNET ksBv PRQE] Wl € +SoUPL+K LG
sbjc@Chs S@LvMeLSeoNISoR HHYURLATENIINKSEVIRIRGQLTIRKOYEAKY.QEELNKVLG 224

tryptophan Trp WValine Val V TABLE 3: Am no Acid
Querygypst |ItRut5? ons Original Residue Exenplary Conservative
sbjctsu9§§' tipns, others are known in the art. Ala gly.

giys, gin

>gi 20338715 |emb |AJ439694.1|BTA439694 WM Bos taurus partial mRNA for
receptor for hyaluronic acid mediated
motility (rhamm gene)

Length = 249

Score = 100 bits (248), Expect = 5e-20
Tdentities = 50/62 (80%), Positives = 56/62 (90%)
Frame = 43

Query: 1 RDSYAQLLGHQONLKQKIKHVVKLKDENSQLKSEVSKLRSQLVKRKONELRLQGELDKALG 60
RDSYA+LLGHQNLKQKIKHVVKLKDENS LKSEV KLR+QL KRKQ+E +LQ EL+K LG
Sbjct: 45 RDSYAKLLGHONLKQKIKHVVKLKDENSNLKSEVLKLRAQLTKRKQSEAKLQEELNKVLG 224
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Asn gin; his Asp glu Cys ser Gn asn, lys Qu asp Gy
al a, pro dependi ng upon whether the gly plays a
wQawkiom§sz ol e [ala] or a turn role [pro] H s aBReT/U§L004/026066
lie leu; val Leu ile; val Lys arg; gin; Met Leu; ile
; TE‘ME thr Thr ser Trp tyr Tyr trp; phe
AﬂoggﬁquKﬂ] eu 'u%g(théor?tgifpél changes in function or
ouery:MPUNGROg cal identity are nmade by sel ecting
substit+uti ons that are | ess conservative than those in
sbjctFap?® 1% 230 e., selecting residues that differ nore
significantly in their effect on maintaining (a) the
structure of the pol ypeptide backbone in the area of
the substitution, for exanple as a sheet or helical
>g0k 06 arEBi| om| BcEbi18he| charwe oerivy dP¥plrdbieiMpCHI560RES4,
partigpl edul e at the target site or (c) the bulk of the
si de ®eRgFh.= ¥A% substitutions which in general are
scofXPest 80 1iQ REQAUCE, e greaigest changes in the
Tder@i01&d 0 PIoRENE4NS ¥odikiba thaseoi eashich (a) a
FramRydrephilic residue, e.g. seryl or threonyl, is

substituted for (or b a h dros%gobi C £esi due %.g.
eoestefoy] SIS rrm e G
Sﬁ@éK E1, 1%
C

awjed §YS) QNGB OROA i caiels R v a

resi due; a residue having an el ectropositive
side chain, e.g., lysyl, arginyl, or histidyl, is
substituted for (or by) an el ectronegative residue,
~ eqg. anyl partyks or a ' V] _
i S S BLeBSER L et Dl ol R B e e
or (or sByjJen@Be not 'having a side chain, e.g.,

gl ycimegth - thdssicase, (e) by increasing the nunber of
sites for sulfation and/or glycosylation. For exanple,
Sconche. 1Bl BE gﬁéq%f) Eb@@éigmﬁéigﬂ g,r ﬁsbiogye wi th anot her
o Hatcy s b ol°ogt Cal't y"Andl or chéfi éa y simlar is
nown to those skilled in the art as a conservative
Querss:UlSt i t BDSOWLLEINLEFEIKEV EKLKAELTIIEEeraat i ve substitution

woul d b§D$3@f§Jﬁ-‘a@H%%K@K1Té<H G € residue for
Feif XSG

Sbj ctgn @ trefr ROHYAHHEH TS5 atfother. The
substitutions include conbinations such as, for
exanple, Gy, Ala; Val, He, Leu; Asp, Gu; Asn, dn;
Ser, Thr; Lys, Arg; and Phe, Tyr. Such conservatively

Scolbséd BubB: \atélat Eowestof ‘4sah explicitly disclosed
Idemidgirshee3 M8 (AR udBPIRITH A IHE3 b ¢ pol ypepti des
Framsy 5vided herein. Substitutional' or del etional

querfUE ROCNERES KAR AL KREMNEONRIEEL SRS 2 Sites for
Ngl ycosyl atisanr{AvRRRONENRIGSEL)K2OGTIO gl ycosyl ation ( Ser

Sbjctor 7d$65) LSORSISELRTNTKRFONEYRIASERRKAGL IRt 19887 | abi | e

resi dues al so may be desirable. Deletions or

substitutions of potential proteolysis sites, e.g.

- Arg, is acconplished for_exanple by del eting one of

a sthie cbesd | peFcduesosop stsﬁdnfoubéﬂganénﬁnbylo@imt andlopk RP11-80G7,

comptel semienely| resi dues. Certain post-translational
der edlsnghl ioAd7#H% the result of the action of

scofecoppinant, hosy, cells.con dhe, expressed pol ypeptide.

Ideﬁi!&@é“:nﬂ/@ngvﬁgﬁgaﬁ@sﬁﬂt@%s Lesiddessane frequently

rraf0St s3 ransl ational |y deam dated to the correspondi ng
gl utanyl and asparyl residues. Alternativel t hese

Query egi duegngggégba@é@ﬁgaalﬁé@mwwmeggy LEPRYEC 23

sb cﬁOE?HJ QESY K@E mﬁggﬁ?g@@g Ly R Gak kL Sy3S
inchude "hydroxylation of proline and [ysi ne,
phosphoryl ati on of hydroxyl groups of seryl or
t hreonyl residues, nethylation of the o-am no groups
of lysine, arginine, and histidine side chains (T.E.
Crei ghton, Proteins: Structuf® and
Mol ecul ar Properties, W H Freeman & Co., San
Franci sco pp 79-86 [1983]), acetylation of the
Nt er m nal




am ne and, in sone instances, am dation of the
C-termnal carboxyl. As this specification discusses
WO 2050855pr ot ei ns and protein sequences it i s PCT/US2004/026066

under stood that the nucleic acids that can encode
ATTORMESEDOCIEND. Be0Ueacess are al so di scl osed. This woul d

i nclude all degenerate sequences related to a specific
Scopy 6t €2 10 Bbigudnte, Hxpect &l b.aquscl ei ¢ aci ds having a
Ldemtrigdence 20t (eFfdodBssidhEepar BF A0 &4F3%r ot ei n sequence
Fragg =wet | as all nucleic acids, including degenerate
ouerDUGLEI C rackds o anGediNg hsdies gsed variants and

eri vat iEvg@Rothmeﬁ air@l Br.egaences. Thus, while each

Sbj cPAleh L CUEASKIRIQLAIKKQAETKLOSERUXENEEK @ayoaot be witten

out herein, it is understood that each and every

sequence is in fact disclosed and descri bed herein

t hrough the di sclosed protein sequence. It is also

.4nperstHodqb haowhil @ | A&y camb o I cidhosequens ecrirdflb £&aiees clone
cTB-¥¥EaE, pampletid aeqidNBesequence encodes that protein

wi t hi kerghh or §4Rf M where particul ar variants of a
soodi scl szeg.\psro(tlg&n re clhg%qutgd herein, the known
T O £15 SeqtencE 3o €ncepas dhgt protein in the
rra@lt Lgul ar species fromwhich that protein arises is

al so known and herein disclosed and described. It is
Queryinder st GDEVARAFHARELBLIGIVEKIHPFEPGESERTHLAEEE: d3and

i de RAREOHSIAIEERT EN i
SRR L R R

numerous D am no acids or am no acids which have a
different functional substituent then the am no acids

. shomng%LOnBTgbgga)rz %nd %gbl 53 q?iﬁ The opposite stereo

CoF S a1 -5 alfYPeoccur r ptides are disclosed,

lﬁgzl?a%l:\?@i = 3%/3%hd° %ér %Sjit%ﬁ%r:sg%}%%pg%ﬁssde anal ogs.
fhése ami no aci ds can readily be incorporated into

ouerPOlay pepteivsiershaiirkobyrrrhargiragetrRBA nol ecul es with the
am no aGveKI® Qb HGIKQeE and Endi heéer i ng genetic

Sbjc0R8¢ F U EVSKHRRQPARIKRPF S QEF O VERENBP 6 anber codons, to
insert the analog amno acid into a peptide chain in a
site specific way (Thorson et al., Methods in Ml ec.

- Biol. 77:43-73 (1991), Zoller, Current Opinion in
>Bi ptege hlabo¥ss163: BURS2BRA ( 1D9R¥purkbhe,opBR oteechno | frgye
& Geneanigéh Endeherring Revi ews 13:197-216 (1995),

Cahi |l et, I.( ]l B 4(10)25.400-403 (1989); Benner,
?S{Zﬁji@iﬁééhagi%: i%)lé?gﬁ?@%gi kbha ang)Hennecke,
rrafd @/ $echnol ogy,- 12: 678-682 (1994) all of which are

herein incorporated by reference at |east for nateri al
Queryelat edJS%QIdﬁrﬁﬁWJK@@F@Wﬁh%&?ﬁ?%%ﬁ@&?QEEKP&@HE’@%JQGELDKALG 50

cvsolf SO AR et T e T

connecte peptide Tin or exanpl e,
| i nkages for am no acids or am no acid anal ogs can
include CHNH, CHS, CHCH--, -CH=CH- (cis and

~ - ” These _and

I~ trans - COC «H , and CHH
o Bk FR02abs0gl v meagass. al Gl by arjen pia SRR SO AR D
Bi ocﬁemgggg%n £ Am R Acids, Peptides, and Proteins,
B. Widigtei-nioeds , Marcel Dekker, New York, p. 267
"(1983); Spatola, A F., Vega Data (March 1983), Vol.
scoze |FséYd BitPdpiilde EBeRIHBhe RBUIS i cations (general
LR BR) 2MOT &Y% Ty BRRIS T BRfarn? 8C° (1980) pp. 463- 468;
Hudsén, D. et al., Int J Pept Prot Res 14:177-185
ouerg:1979) (pSHINcbnoni &bk Hvvk)kpeidsgur 91 Chem Soc Perkin
Trans. 30¥¢¥8314cHAOSANTKH+VICH+EM +LKci s and trans);
Sbjcy 83 &3t DRYANGMCHQNORMEHKHMIHEHENDELK] BG4 72398 (1980)
(-COCH ); Jennings-Wite et ?I. Tetrahedron Lett
23: 2533 (1982) ( COCH ); Sze ke et al. Eur opean Appl n,
EP 45665 CA (1982): 97:39405 (1982) ( CH(OH)CH - );
Hol | aday et al. Tetrahedron. Lett 24:4401-4404 (1983)
( C(OH)CH ); and Huby Life Sci 31:189-199 (1982) (-
CH S ); each of which is incorporated herein by

Y o . Y

S
[



cyclize or attach two or nore peptides together. This
can be beneficial to constrain peptides into
w@arosioesssar conformations. (R zo and G erasch POIUSIReY026066

Bi ochem 61:387 (1992), incorporated herein by
ATTORSIESTBOCEDT NO(Z1)01S®gquEnce simlarities of variants It

i's understood that as discussed herein the use of the

ternms honol ogy and identity nean the sane thing as

sim'larity Thus, for exanple, if the use of the word

Score r_mggq)yb j§§d' Q%é €9, twg ngn- nat ur al sequences it
Ideﬂgtyg_ge_@ i$ilSs nogs%ceg:@@rl l'y indicating
Fram =eypl ut i onary reI ationship between these two

sequences, but rather is |ooking at the simlarity or
Query el3ét edné‘z"%KIBég%@’@ﬁQWlﬁ@PQ Fucl ei ¢ aci d sequences. Many
aw3oQf abbgTEL TS I xBaLetli g, horol ogy betvieen two
evo I“onar nnlecu es are routinely applied
to any two or nore nucleic acids or proteins for the
pur pose of neasuring sequence simlarity regardl ess of

whet her the are evoI narll rel ated or, not,.
p A2 B0 I Rrirherimes e bueanr S ogngrosein
dEFM AL VRS. ahs she di scl osed proteins herein is

through def|n| ng the variants and derivatives in terns
scod =hosns oiyy i(dent,i Eypdcd spBchbti c known sequences. For
Ideniy&hpt e 25HEQ (BMNO Bosssives or W @parddlcul ar sequence
Fragf =af® HBU and SEQ ID NO 7 sets forth a particul ar
ouerpLRUENCRefodx R@ERE Nk PRAGREbGARk#i2§C! 0sed

are varhagigobxihesaxard Qf her ket ei ng+herein
Sbjctth 20k DIRACHINLEDK TNV ER IKKEN ERISEETIORABNVFLRERIO R 175% or

80% or 85% or 90% or 95% honol ogy to the stated

sequence. Those of skill in the art readily understand

how to determ ne the honol ogy of two proteins. For

~EX PRk 567 her RemDd 129y . £lan Bl eratah€ Woatest caktiemeal h gnke gy
(xnsihe &mr sequences so that the honology is at its

hi gheTs&tngltE\feI%l‘%t I's understood that the description

of conse[)vat [ Y §o)TU atl Qns ,,ang honol ogy can be conbi ned
S er any: 6o — Ssch as..8nbodi nents that
eiaed b0 LA Eer Rl ek s s

98% or 99% honol ogy to a particul ar sequence wherein
Queryhé vardLaEHRLERE KEYNSEPTREQNKEERRLEPPIOMEKANE déneral , it

5bj CVaﬁoéﬁﬁ%gﬁaﬁé@ﬁﬁRﬁﬁRwﬁ%@W %Eﬁﬁt Atise, of

the di scl osed genes and proteins herein, is through
defining the .variants and derivatives in ternms of

;ﬂ honol o to specific ny sequences.  This identjty of
%éfﬂs RS REraiqus Kingsin-1like protein
KIFLYimEH] %gp]eﬁt% ere here| n h general, variants of

genes a protelns herein disclosed typlcally have at
Scoteeasts.cabotd (409) ,58xpdh, =60:-065, 70, 71, 72, 73, 74,
Ide5,tiF6,= 274437851%79,P@ﬂ,ti8q§ -832/493(794, 85, 86, 87,
Fragg= 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, or 99
querPEICENtor RO AGY: ﬁ%ﬁ?gﬁé&t@g\@&%&ﬂ% Gfs e native

equencg.q 41 t Be @kt rvea Y under st and

SbychoWok D mamnm@mdymmmtmg@Emmmmfm R37HI

nucl ei ¢ acids, such as genes. For exanple, the

honol ogy can be calcul ated after aligning the two

sequences so that the honology is at its highest

>5§V291|733M9EH§IVAL‘@@2’90@° phebd At NABEonslOgYp LR bam; cona
DKszmzbwmdfmm pL&ld skexbr7abmorikt hns. Optinmal al i gnnent

of setprembes 3666 conpari son may be conducted by the

| ocal honmol O%X % gorlthm of %mth and Wat er man Adv.
Scorgpl 46 whPhts 210%g2E 81T, ° Byt he honol ogy al i gnnent

al gorithm of Needl eman and V\%?wsch . MoL Biol. 48:

443 (1970), by the search for S|mlar|ty nmet hod of

Pearson and Li pman, Proc. Natl. Acad. Sci. U S. A 85:

2444 (1988), by conputerized inplenentations of these

aI gorlthrrs (GAP BESTFIT FASTA, and TFASTA in the

S o ~ a o ~ 1 - e ~ a4~ ~ a




For exanple, as used herein, a sequence recited as
havi ng a particul ar percent honol ogy to anot her
waegaemss2 refers to sequences that have the rerCT/882004/026066

honol ogy as cal cul ated by any one or nore of the
ATTORAMBYUD@tKENNOEI hofdg4d®mscr i bed above. For exanple, a

first sequence has 80 percent honol ogy, as defi ned
Idefigitéen,= Lo/ JetondPsdguesce BE/43hé7449)r st sequence i s
Fraggpl=cti at ed to have 80 percent honology to the second
serfPQUeNGs kbncaheralikog, ARkhad gven i f
P he fi fﬁﬁg%%%é%%m%%vaﬁg%ﬂ ﬁg%d Eorml ogy

sbict 0 3b e 8 oeanduseyeNEXKasVIAEE T Res Y. kauwy 30ko t he
ot her cal cul ati on net hods. As another exanple, a first

sequence has 80 percent honol ogy, as defined herein,
_ to a second sequence if the first sequence is
I gal subat det Anh 3y 680, pe UBHE] howw!|QgYedOktha iseconds (xnsw7),
mRNA SEquence using both the Zuker cal cul ati on net hod and
t he Pesigsbn= ands Li pman cal cul ation nethod even if the
Scoé%ﬁﬁ%%gfgugnge %gegmgg& Dq¥§P80 percenL hgnplggy go
. SECO c calr Jihe Smth an
;izﬂﬁgéf}éh gé%%ﬁ?a Voﬁoﬂ%?ﬁ%ﬁf ?%§SNSZ%Vean and Winsch
cal cul ati on nethod, the Jaeger cal cul ati on nethods, or
Querany of JLheHENUHEKTKEAVIKUKDENs WK S IBHSLVKAEONR K 8anot her
_ exanpl el+&HEGNLy QK I4g ER HasEgXIBetr cenk+ honol ogy, as
Sbjcifef P e dLHETRILHX Y LEEEOHAEE YRR 4P77 st
sequence is calculated to have 80 percent honology to
t he second sequence using each of cal cul ati on net hods
~ (although, in practice, di fferent cal cul ation .
>at oanidbi | AFOBESL S byl Hogpf $aient h&Are R¥Refpr kinesin-like
PrOt?ﬁﬁnﬁhgﬁgf§§Fg§%%ages). (2) Hybridization/selective
hybridization e termhybridization typically neans a
scoReqUENCeLaFd VeDs)i ntgsaet L anobet ween at | east two
Identichies ¢ agiad nplwcubestigerch ax/4@8 Pr4¥rer or a probe
Framed & gene. Sequence driven interaction neans an

eoerkiuer ol B B AT Ao ey Fibe?n 2

et
Sby ctUGh eptir den@RackIgvovirkRBRYRLAEDFEx@ X ARPIFEKEKR LBEer act i ng
with Cor Ainteracting with T are sequence driven
interactions. Typically sequence driven interactions
occur on the Watson-Crick face or Hoogsteen face of

a >§b@ JpYs) ﬁghﬁg!%co;%ehy?r I 3LhO M o0k e ARGt £5:3CEAS. clone
PLACET®O ) 1RYs BnilH of conditions and paraneters

known taoattrosen ofeDskTHD MOTELEINE RRCEPTHROr exanpl e, the
sal t lsowtent 2atl ons, pH, and tenperature of the
regcti%n al | BgecE mh%tber yo nucl ei ¢ aci d nol ecul es
Sco 44. it ct = 0 . - .
Ide%@eilbgbﬂjﬁzsj[%ﬁréﬁﬁﬂ:g&é ﬁ‘%ﬁzﬁﬁl gfdd)ve hybridizati on
Fragetween two nucleic acid nolecules are well known to
those of skill in the art. For exanple, in sone
Queryenbodi IPEHEEONEBQRIGHY VIE-KRPIFALEE FERKLBPRIVEREONE é6As can be

def i nedaSERAEr PHgeM 1y BY i*di zBt i%6RT Kt i‘ons,
et sk b B el bbb bons., For

both tenperature and salt concentration of either or
both of the hybridization and washi ng steps. For
e conditions ofwhybridization to achieve . _
: Fon rrg/ UV SFEL R SR Faf P IRt R - Like 7
' - engt |-Qn SSC or 6X SSPE) at a
t enperayk e 1%@5 i zLa gﬁ%&??-é%?é bel ow the Tm (the
melting tenperature at which half of the nol ecul es
Scoml sséTi2abets (o)t hE8krechybrd-dPxati on partners) foll owed
Tderid tis I AY 4Rt (Bl onPASiaE TN =0f 3 HENPE*AL LF@san /44l $4%)
Fransofickht rati on chosen so t hat }he washi ng tenperature
is about 5 Cto 20 C bel ow the Tm The t enperature and
salt conditions are readily determned enpirically in
prelimnary experinents in which sanples of reference
DNA i mobilized on filters are hybridized to a | abel ed
nucl eic acid of interest and then washed under

Y 11" a . L T

:-.g-ﬁ--& a



wherein variability is searched for. Likew se,
stringency of hybridization and washing, if desired,
w@ anslhesssncr eased accordi ngly as honol ogy desi PETUBH04/026066
i ncreased, and further, depending upon the GCr AT
ATTORNERNESSKIOf NOMWY 160 @a1mher ei n hi gh honol ogy i s desired,
all as known in the art. Another way to define
sel ective hybridization is by |ooking at the anmount
Quer}( ér c SRLEHAILKGRIGIVEKPEN K[ HEPIBREQaiVEBEBBUAB to t he

sb1= 0L EE NEE e oREL e PRl o Busdimn i ol et s

I east about, 60, 65, 70, 71, 72, 73, 74, 75, 76, 77,
78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
r~ 91 92 93 94 95 96 97 P8, 99, 100 percent of the

.'.’ & 13 A HBNIPT PP myotsn
nucl e1¢Y5%i 4> ypically, the non-limting prinmer is in

scofeOL £Xanpl®s (060),08xs4c:10QQobol d excess. This type of
Iderasshys cano e pesd)or redtatesund®a/4c00ti®i ons where both
Franehe timting and non-limting prinmer are for exanple,

10 foI or wher e
esesiinfy oS it i e AW e ekl ool
SbjctllesngIKﬁL@{QNabQ Q‘y@b@mﬁ eEenFXARIENT.FOREdk BB} ei C

acid nol ecul es are above their Another way to define

sel ective hybridization is by |ooking at the
percentage of primer that gets enzymatically
@'89%&9 56| AMEEE 3 £ QNeh-Lgly 0115 w@@fo%gpmeh@w@atsl BuSatus
5 O-3 1P RMB6 det@, desired enzymati c
mani pulcaihpmm &y exarrpl e, i n sonme enbodi ments
sel ecItelngeh ryBePdi zat i on condi ti ons woul d be when at
| east # § g 730 72, 73, 74, 75, 76, 77,
scor *D ’85, .86 88, 89, 90,
;S;?tl%g 9 Slg)tts 5, %gtlg7 9321/539(60% 0 percent of the
primer is enzynatlcally mani pul at ed under conditions
Querwhéch pbW@K@K@I@WS®KW RS GVKBRQNELBHOGBLANGA e
_if thet*& KL ﬁﬂniﬁuﬁ% g KEDl\‘b?ie &xt eénsitbh.* tthen
shictsef bt FYEHBI P ZaY T oR™ Conar ?VEEHEK%EEP%S%QW%%”S
| east about 60, 65, 70, 71, 72, 73, 74, 75, 76, 77,
78, 79, 80, 81, 82, 83, 84 85, 86, 87, 88, 89, 90,
~ 91, 92 93, 94 95 96 @7, 98, 99, 100 percent of the
| ‘ T8I SRINCRE8 U2 b HEe. SIRIEPEr TEATRING £ i DrEe RPLL-
272D a?l’s%o‘qpﬁg cfgq z@§e suggest ed by the manufacturer or
i ndi cat in t e art as being appropriate for the
Sco@nZ Y3 speidsorn a3 )Ng ekpe-tmand.pul ation. Just as with
Idethdtbdsogyi6/42t (&tndersstood thed/26hed88)are a variety of
Frangethiods herei n di scl osed for deternining the |evel of

yr|d|z ic acid nolecules. It

Query: ° nder%w&%g %ﬁﬁgmm@gﬁ 3) and conditions may
Sbjctar oyo.rﬂlze gifdernaikIperneertmyes oshybri di zati on bet ween

two nucleic acid nol ecul es, but unless otherw se

i ndi cated nmeeting the paranmeters of any of the methods

woul d be sufficient. For exanpl e if 80% hybridi zati on

S0aS ok e, g 3ae: As | | dEIRP 1bydrdagi 28t LARREEHE X clone gc-7as,
oLL-PMIE6) RLE he 3nequid-ed7 par aneters in any one of these

nmet hodso¢t11Hs2 cqrsVtor eUl-dilsel @setodser @¢11.0BY tmaps 928,

under st eetPlERatSMORE of skill in the art understand

t hat 5°F98* CoAHEE%t i on or net hod neets any one of these
scodel Ltf sapfQr (det epmdicng Nybridi zation either

Tdert@ti8CLI VEI3y 0L6%8), NEPsyititesi S 22/60NPRSHIti on or net hod
Framfehat-1 s di scl osed herein. 2. Nucleic Acids There are a

vari ety of nolecul es disclosed herein, such as various
Query;jatt ant VEBRENSYESELSKFTRSRERFRNY t hese pepti de
based nol ecul es can be encodéd by a nunber of nucleic
acids, including for exanple the nucleic acids that
encode, for exanple, SEQID NO 1. It is understood
that for exanple, when a vector is expressed in a
ceII that the expressed nRNA will typically be made

_[ 'Y




wherei n the sequence encodes a heparin binding peptide
are disclosed. For exanple, SEQID NO 8 is the
woe@smeisssaci d nol ecul e correspondi ng to the pepCT/Ug82004/026066

sequence of SEQID NO 7. SEQID NO 10 is the nucleic
ATTORNEY DotEEUNe. TIoo1.exppindi ng to the peptide sequence of

SEQIDNO 9. SEQIDNO 12 is the nucleic acid

nol ecul gxsoraNesponrdi Kg- +0 t Ik@+Pept | de sequence of SEQ
Sbjcy DYER22 VKLEFRREHESLOKGDFLAHKRSEAe 8883 ri pti on rel at ed

to this sequence is applicable to any sequence rel ated

to HBMs unl ess specifically indicated otherw se. For
= exanpl e, as di scl osed above,ﬂ%HBl\/B can be fused to

>galiocnsl Mogb&wadles . slwshs e if | danty XghkBompgen| creatine
trangpGrtap| (EEGFASS . Ipisel epeplate dislscorrespondi ng to those

mol ecul é‘gdaﬁD% X0 BrEdPOsEd. The HBM nucleic acid can

further> conprise a BAP nucleic acid, for instance. The
scotdBM el i€ ackd, e&apea] sosfaurt her conpri se and EGFP
Idenniclies ¢ aelxd. (Téte , HBMinded=ei=c2aGiod (Ten al so further
Fraggorpri se a bacterial GST nucleic acid. The nucleic

auenfCbll SO RONRRIH LR AABRLA oy such 2 2 plasri d

wectors are well known

sbjci .n 2‘0&12% aktrrEiROs@podkdoEl AsTkBsiAre2 6646 under st and how

to resol ve sequence di screpancies and differences and

to adjust the conpositions and nmethods relating to a
particul ar sequence to other related sequences (i.e

™ sequenses of a0 1B PGS BAEAL BEBRES-EATs Mone cra-1721,
comp R ST §NR@EndOT any elated nucleic acid sequence

gi verLehbeh i=ntesvati on di scl osed herein and known in

ScothErP%rst Tb F(’gi%mls%s %%d pqrobes DlSC| osgd ar\%h ]
it r r es ich are

;izﬁo WI ntera é??n tg\ﬁsh nzzlc/a &%gi ds related to

HBI\/B as di scl osed herel n. In certain enbodi nents the
Querypr RHer SVHI@ENSMSETZ)SIQJRSQWKW4anp| i fication
. reacti ofsL++F Ié%tﬁit H he pKRters will be capabl e of
Sbjcljephif ‘e XEHRGR! IiKﬁ‘Ea E@%@Q%Fpé&?%c manner .

Extension of a prinmer in a sequence specific manner

i ncl udes any net hods wherein the sequence and/ or
P~ conp03|t| on of the nucl gi,c acid nolecule to which the

26 iy BT 26 804 18t Froovs axd eps shepaessthedi § edpse CTD-

i ,;%ﬁ?c §q3 €conposition or sequence of the
produc produce by the extensionof the priner.
scodeXt ed¥sh oky @f (1416 pipd@RI-ig12a sequence specific manner
Iderthefeaf erm/izaclmes,lbdwtiw'res Aati/bemi#sed to, PCR, DNA
Frameeguenci ng, DNA ext ensi on, DNA pol ynerization, RNA

tr nscri nscrlptlon Techni ques
QuerVang conggt'elﬁtkr‘3 ﬁ%mt%ﬁg &t%}KﬁE rimer in a sequence
sbjctSPeEd7isi SRR kAL ORKBERNSREE 1687t ai N enbodi ment s
the primers are used for the DNA anplification
reactions, such as PCR or direct sequencing. It is
under st ood that in certain enbodi ments the primers can
i i ' Lllcﬁ'lr%ﬁg eQHg re\Q@ler[
: : M) So i gonucl eot | des “used
to ext emetshecqmpuatea' case nodi fied such that they wl|
cheml@ashiﬂy =r&dt to extend the priner in a sequence
Sco spec) rr%g?%r) Xi@gal I8y t he di scl oseg pri gglrvg
t a r ed to or
;g:ﬁkég{éﬁns o t he nEcI el cjcgze%dscirlg?%tﬁ Eo t he HBMs or
they hybridize with the conpl enent of the nucleic
Queryacﬂds r S{IEPBE ALE SEVRXKLRIBNY KRKQNFOoAD| enment of a regi on of
cpioit N8 c‘t’Két“‘(E':Eba E&Eté@ 4t t’éQ*tEhe HBM gene. The priners
je aan9 6?0\5@5 AT HE Y S ETRIA T8t s the requirenents
of being a priner or probe ificluding, but not limted.
to 3, 4, or 5 nucleotides Iong The size of the priners
or probes for interaction with the nucleic acids
related to the HBMs in certain enbodi nents can be any
si ze that supports the desired enzymatl C rranl pul at| on

o " o ™R I A Y 1 g, a1 s I




700, 750, 800, 850, 900, 950, 1000, 1250, 1500, 1750,
2000, 2250, 2500, 2750, 3000, 3500, or 4000
woeomseusszies | ong. h ot her enbodi nents a pri mePCDUS2004/026066
probe for an HBM can be | ess than or equal to 6, 7, 8,
10b#p115, 16, 17, 18, 19, 20, 21, 22,
ATTORNEY O NG AR b LS, O T 085054 s,

36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,

49, 50, 51, 52, 53, 54, 55 56, 57 58, 59, 60, 61,

62, 63, 64, 65, 66, 67, 69, 71, 72, 73, 74,

! %]ﬂom ésa};g.%ns 9cf7}1ro§(gson§816 Q:Z.o?e RP11~-
225 250, 275, 300, 325, 350, 375,

400 425 450, 475, 500, 550, 600, 650, 700, 750, 800,
Scogh8 33900101@5(()74)19@@“1—2508 -21500 1Z_f 2000, 2250,
;da§369*;275 283605« SBFGEET 0 ¥t i des | ong. The

TS Pt s for the nucleic acids related to HBMs
ouery Y Bi cal kyrmishboherusiedsbovymkonitiae an anplified DNA
pr oduct vkhaHENC OyR+&# ng+anl HBKR+H n general typically
Sbj ctt :h €2 §7127 FKAEENREIPEDSTECPEW I TR o2(eh that the size can

be accurately determned to within 3, or 2 or 1

nucl eoti des h certain enbodi ments this product is at

| east 20, 21, 22, 23, 2’ 25, 26, 27, 28, 29, 30, 31,

>32|,29331384¢gb [3651386.6 .87, #88Hor®9sami®@ns4dhrog@song3 16 44 one RP11-
44A7 AomgBteqgequigBee 49, 50, 51, 52, 53, 54, 55, 56, 57,

58, 5¢n9ED - 614472, 63, 64, 65, 66, 61, 68, 69, 70,
scotdd 121 fho 1) T8apdh 77,2 78, 79, 80, 81, 82, 83,
TaciFAci8D,- 864288 (5088, p&Qci 94 =911/292(743, 94, 95, 96,

Fraf¥/ = 98, 99, 100, 125, 150, 175, 200, 225, 250, 275,

300, 325, 350, 375 400, 425 450 475, 500, 550, 600,

Queryg5 @l 70(‘5K1{iﬁE 53?1 ;g%‘ﬁg‘ﬁgg % , 1000, 1250, 1500,
04, 3500, or 4000
Sbjc%ug %%%I gng othgrgen%%d?ﬁents the product is
| ess than or equal to 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35 36 37, 38 39, 40,
- 41,4 4 , B4, 48,49 5 24693, pPii-
’CO jl‘eot s;o r’il_: ’9. ’ oHon% Sa%326n56<%1r021%sor%5i6 gﬂ.’one R
61, ng®R, - 1044001, 72, 73, 74, 75, 76, 77, 78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
Sco@g = 934195ts 964):9¥?XP% 9@2100 125, 150, 175, 200,
rdenuits ienn 14285 (5600, Papsives g 2578 (400, 425, 450, 475,
Frm@bﬁ +1550 600 650, 700, 750, 800, 850, 900, 950,
ouerd 009,  125RuxokROSksEVSRRs30RGKoRR 2@, 2500, 2750, 3000,
500, or vADQ@wnux-eetiidesLl | omg+E Some exanpl es of
Sbjcir iLTR6E2 WKLRIFNRIIKAFERLFPEWMITHOShd 'prEsent i nventi on

for anplifying the HABD nol ecul e include the

followng: SEQ ID NO 2
.. 5' - COGGATCCGGTGCTAGCCGTGACTCCTATGCACACGCTCCTTGG S SEQ
P 5D] NO2 98 5 'gb BRAGDGGT EGAGACSENT CACCACAGE TP ATET AATIICNS' RP11-
598D8EQCbIﬁI)1N©E gpquence

- GATCEEETCHEREGGAAGT GGT TCTGGAAGT GGT TCAGGT TCGGGTA

igzﬁﬁﬁ%@% S P oo AOEACCTGARCCACTT

792K

FrafAGAACCACTTCCCTCGAGACCG 3" B. Met hods of Maki ng The
conposi tions disclosed herein and the conpositions
Querpiecéssar YXHPE é@lfliﬁEﬁ? QﬁY é§ methods can be nmde

spicfS 0G0 o orAdiQses Qfoo5kd |1 in the art
or at partlc ar reagent or conpound unl ess

ot herwi se specifically noted. It is understood that
general nol ecul ar biol ogy techni ques, such as those
di scl osed in Sanbrook et al., Mdlecular Coning: A
Laborat ory Manual, 2nd Editidf (Cold Spring Harbor
Laboratory Press, ColdSpring Harbor, N Y., 1989) are
avai |l abl e for naking the disclosed nol ecul es and
practicing the disclosed nethods unl ess ot herw se
noted 1. Nuclelc aC|d syntheS|s For exanple t he



di gestion foll owed by nucl eotide fragnment isolation
(see for exanple, Sanbrook et al., Mdlecular Coning: A
waawsissszy Manual , 2nd Edition (Cold Spring HChUR2004/026066
Laboratory Press, Cold Spring Harbor, N Y., 1989)
ATNX@@@&QQ@%ETN@)ﬂﬂ@iWHﬂély synthetic met hods, for
exanpl e, by the cyanoethyl phosphoranidite nmethod

™ usin aMlLligen or Beckggn System | Pl us DNA
2950
274A%y“7‘fggﬁ'ilzlg[lé?—%%ﬁf_éza’l’%f l. | ST16D° fiOHeiwg 16 clone RP11-
synthg&bgﬁn.g o@ﬁdll gen- Bi osearch, Burlington, MA or
ABI Model 380B). Synthetic nethods useful for making
Scoxs Fg@m}cb@@t (s areecal sc8.described by | kuta et al.
;ﬁe%ﬁﬁleﬁ?ev“/él ot BigIme35624/288475%) (phosphot ri est er
"and ﬁ%osphlte triester nethods), and Narang et a
ouerNeLhOdS Rz Rlors BR8A00ARXGROGP) . (phosphot 1 ester
met hod) . viitReptt | de+puadel & ackghgl ecul es) can be nmade
sbj ctys il FRP Lk NGWEERSRSIEABLUEDEIAS TkEES eschascr i bed by Ni el sen
et ah, Bioconjug. Chem 5:3-7 (1994). 2. Peptide
synthesis One nethod of producing the disclosed
r peptides is to link two _or nore am no acids or
' >qdpbiaiegotadethsrdbys pr 8 aicho CheTL s IhrbRsRk HE S kO kp11-
378C4exeampllete smirmncaci ds or peptides can be chemically
synt F8897ed U&i°AY currently avail able | aboratory
Scor@qUIBmerglthtﬂg

A Qe
Tdent fcddsUOraNYH mf.f,tot-a)(;"‘F Cgéu@fmnylg)l/% @ag) (tert
Framebut-yl oxycar bonoyl) chem stry. (Applied Bi osystens,

Inc., Foster City, CA). One skilled in the art can

Queryy g2 | y % 5?%@@&1‘%‘3‘&5%@3%‘7 d‘éB or pol ypepti de
sbjct? AdeESP Waio A 8 p @hskns. for example,
can be synthe3|z S andar cal reacti ons. For

exanpl e, a peptide or polypept|de can be synt hesi zed
and not cleaved fromits synthesis resin whereas the
ot her fragnment of a peptide or protein can be

synt hesi zed and subsequently cl eaved fromthe resin,

t hereby exposing a term nal group which is
functionally bl ocked on the other fragment. By peptide
condensation reactions, these two fragnents can be
covalently joined via a peptide bond at their carboxyl
and amno termni, respectively, to forma protein

or fragnent thereof. (Grant GA (1992) Synthetic
Peptides: A User GQuide. WH. Freeman and Co., N
(1992); Bodansky M and Trost B., Ed. (1993) Principles
of Peptide Synthesis. Springer-Verlag he, NY (which is
herein incorporated by reference at |east for materia
related to peptidesynthesis). Alternatively, the

pepti de or polypeptide is independently synthesized in
vivo as described herein. Once isolated, these

i ndependent peptides or polypeptides may be linked to
forma peptide or fragnent thereof via simlar peptide
condensation reactions. For exanple, enzymatic
ligation of cloned or synthetic peptide segnents all ow
relatively short peptide fragnents to be joined to
produce | arger peptide fragnents, polypeptides or
whol e protein domains (Abrahnsen L et al.

Bi ochem stry, 30:4151 (1991)). Alternatively, native
chem cal ligation of synthetic peptides can be
utilized to synthetically construct |arge peptides or
pol ypepti des from shorter peptide fragnents. This

nmet hod consists of a two step chem cal reaction
(Dawson et al. Synthesis of Proteins by Native

Chemi cal Ligation. Science,;:266:776-779 (1994)). The
first step is the chennselectlve reaction of an
unprotected synthetic peptide-thioester with another
unprot ected peptide segment containing an

am no-termnal Cys residue to give a thioester-Iinked
|nterned|ate as the |n|t|al covalent product W t hout

o I T . Y L o M L Y L
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3. Process for Mking the Conpositions Disclosed are
processes for making the conpositions as well as

woralosgsshe i nternedi ates | eading to the conmpoBCT/USIN84/026066
For exanple, disclosed is the peptide for SEQ I D NGs:
7, 9ipsldiscubstd @f&% firere z{re BaACAS vAridfE b HﬁM'ﬁ&t’%ﬁQ%nd RHAMM
that can be used for nak I ng these conpositions, such
pasieiny tah etei knowineuni hateimeirtanislatdd Irs sdiditiar, do thel lmowlnefnnctlonal

S R D et e L TS e D SeiEi RSt kso funcion
s Hl%ccilécu h'nYetﬁjdd§ Sia&é&ﬂ osTﬁkﬁ]sH%e@%Bsmeaﬁ@d dlyflives gre well

vect or | asm con truction asl C reco

uﬂ&él’@t@d& td tHo@e of skilivindthpeg pad ai cannveles tulmnbt acﬂhsﬁnzt}ﬁmnodlﬁcations.
di gestion, polynerase chain_reaction, ﬁgatlo

Koreremplonpminoricihreapense anqri Sgations picalie fa1l i ons qpamore of three
r b s
PESEE AeBat ol BRRRAA5RL SHEBLL A gpino i
cﬁf@ﬁﬁ&l&sﬁmmﬁrfugﬁni fevehayinessequerce inseBlome bosiaglel & naultiple amino
nmet hod for making a fusion protein construct

agigirp¥iflegsn dnsgrisinp Pﬂln@}lﬁ wil he smeHerjpgertions thay gose of amino or
c ﬁ%été{fﬁ' (GepiRIGg TR teateBfte b PRora it £ fouf syl finmunogenic

?ﬂé@én@ téri il ek, sﬁdhears&mse%mea G ﬁlefebtﬁmﬁlésJHr@hﬁtle by fusing a
construct. Opti onal | y, an additional step o

pt)}yanlstfct@rswfﬁr@elﬁly&i@rgﬁ &0 cqrifetipmnungigeticithte the sarg&ﬁ spqusnes hy cross-

IR 1 o, P sy SR e Pihsrorniy g DAY p§icing the fusion

Deldht B2 dhBRctaBMabieiheirémaedl df bRk siNBore@Stihd ﬁél&%Sldues from the
reporter nucleic acid. Also disclosed is a nethod for

pratinsgquentesTymegblyoneineraihen ebant dondl? tadnsiduss agg deleted at any one

amplifying a.reporter qucleic strictin
st tod Pyl Aiedecufe TRt Pt gt ey e specific
nﬁﬁ%ehbs% @ﬂnﬂc%ﬂﬂéﬁh tHéJEh\@l &c%ﬁin% tﬁ@{)ﬁ'ﬁbll’f@ﬁér@wfﬁ%ﬁﬁcmg DNA
acid, thereby creating a fusion protein nucleltc acid
eﬁmidlmgﬂab Ivyrlammrﬂdﬂerbaﬂm akprssang e DX Ams fagpmibognacell culture.
b cteri host wi.th the fusion protein nucleic [ .
@ the opyganE FsH a0 TP E PR G Bc s sy To A aving o

c |
i eciRndt ARl bR kAo PE T3 biftd b AsIsNEATEN
rﬁlih@ehem oAmjricododd substtutivheare bgpieatlyrod ssmte residugsy buff dandecur at a

One net hod of maki ng an HBM constru npri ses
YRS qfﬂlﬁaremWO@Wncpdpsggwsgaﬁ é? bopmghe orgler of about from 1

t%}_@\%?}?r%o id 1'%?1\(/12&(;%? gxlrlci 488 ﬁg@?@} a ega%ghtgt?%rg ?%@leélﬁl{w%d Deletions

o¥ B tiions ﬂ’ﬁé&rﬁlﬂy b@dnmﬁl”infadjabélﬁ haigHRr 4 8€letioi ¢fMkesidngs é insertion
| i nker into the product, linearizing the vector, and

of ? gesidusg Sh@tlﬁﬁ@@a&elqtm% ipYeEIQNS OF BRY eBRINIANingTeARMaY be

08'1%8:81% tcp {)% I‘ ﬁﬁ@oﬁ{lﬁ‘}cy SFh Ok taI?ﬁ?ﬁug‘ttl}%ﬁélaggﬁ}e%%quence out of

repea ed arn a rd pro uc rom

reyaﬁidg frdnfle ﬁnﬂarefeednsw will Aot@Zeatditortplabitaapgiohathat elildgroduce
domain with two base-rich BX B notifs can be used as

seponflard iR AstrupiBL; Saubatlwﬁenal Airkiante aie theselin wbéch at least one residue

h?sgl?egeﬁlggréo{/egi Jg@[ﬁrﬁé@re residy ¢ h{rﬂsg?rlég’d ltﬁﬁﬁ@%g? §n§'|é§}%l'sl '%ﬂ'g\ns generally

afd N8I DR 2880rishc8 wWigh the RAwAnTaslEND aftOBBAD dreGafero8 to as
inserted in a vector such as pCEX-ERL. Priners with

colsewptiye sdhistiadionnn t hen be used to anplify RHAMM 5
8-580), and the PCR product can then be digested with
and |igated into the nodified pGEX vector that had
been al so digested to obtain a construct. This
construct is referred to as HBl. A linker, such as
(A ySer)9@y can then be intrdduced into the vector
and then ligated with another cDNA that had been

di gested to give an HB2 reconbi nant construct. This
construct is considered a heparin binding nolecule
(HBl\/p Furtherrmre an HBS construct can be

o - . o o, s o o " T



dyes. Various fluorescent and chronogenic dyes are

di scl osed above. The fusion protein can be created by
wWaIg00801885pl asmi d inserted into a host. The hosPCT/ER200€026066

any cell capable of producing a fusion protein. One of

ordinary skill in the art would be able to use a host

to formsuch a fusion protein. The host can be

b &tARBLE &t AmsnecAcid AtBreviéasions f or exarrpl e, h one

exanpl e, to creat e—fusi-en—proteirns —coli—expressi on
0, Acl ! breviations
pl asm ds can be g-“ezgﬁ%’]ﬂe’ tAna [:arry’ﬂ?xg'ru s—of the
appropri ate gene ”ag.] S They—can Wt ed by
PCR anpl i ficati onlef3 & e genre—ar exﬁnpi , or
the BAP gene, usi hg %gmrl%% or-Her S m—éﬁﬁ—r—ﬁﬁﬁ—kcti on
sites. Following thedf ?ﬁpéd. ate—resttictign
di gestions, theseHr3JHENEY cantbe J..iga?—e-d—i—m—o t he
HBM gene to creat p—tet HPRS) £ usions— 8t o pg
transformation, prot&rfisiuets—ean ag’%“ex;*res ed and
purified using standaf8o8UFHeati-ontthnzaues. EGFP,
BAP, and GST- HBM pre i |y expressediinsetupl e form
1 1 I’YYJ 181 lnp\'\r\o avnroocc _hs nﬂl +
in E. coli, for exanple—Onrece—expresse —hr ee
proteins are rela i\vf\{‘g’e‘?g’i‘%b! e—in—a ¥ éeﬁ; of{ sal t,
detergent, pH, ni kel \I{e&‘?edizing, andmj&.at Ry
i ! 1t o
buffers. This all pws Pym?aila%: -ty t-o—mratlr
purification or assay heny{alpBle  The HBM geng—ea al so
be placed i n EGFPland™PBE AGBAR f or exd¥ple—uti i zi ng
restriction sites| pPYRE'ERS canries an - A | eader
peptide, which result®9in the sécretiop Of&t he{ f usi on
. . 1 T L
protein into cult wre 3% a Growth of B X n
defined nmedia wil [_aliDBRIES r ot Lpurifilihti Db
i on- exchange chr ohat dgfoslRy | sdl ati ofybt EGFRL HBM can
be achi eved usi ng |an HROPMEED adf i pi tyvgo!‘gjrnn. C.
Met hods of Using Hepa¥dii®is a hilghly héferbgentous

gl ycosam nogl ycan (GAG, a faml y of poI ysacchari des

”' th °" ternat 'TA%LEB‘Aﬁhﬁo&‘éid SLoihicalT mogtycosT OeOI‘Ci e
at’l%easr u€ Exend lary)%dnge‘f\}aﬁ% Slﬁbﬁ%ﬂtf&ﬁ#hth&?hﬂéﬁl&&

| nIIJI tlnal~"mucosa "or bovi ne . , m ca
Wqﬂiliw%teyna, palllbuldllylbylldlloﬂ, |§aolyo
gCaglluc Sequences that Serve as ormarng sites
fof—att Fortbtn—H—(AT+H—2 "t biood; 'nepdrl
i W t—AT— —which—btocks—activationof—|f act or

eby—prevents btood—coagutation—The

ough

o, Wi bil e kediy acceterates t're rate

o Ié’ch’b’ﬂ e $1¥ glhﬁ‘ag)‘délq% éolﬂh‘l’aé g:)g: -

. ar—wetrght—heparin (I_IVW'I), are
C 2 et-apetttc—agent cl ot
fut?q.. 1zimd thr-ofrbosts: 4 8 bnfractiomatedhepari n
(.I:Ir”/ u?;’}v‘aqacchari tdes—areheterogeneoustntengt h and
arpecodgHt At v 1 5000
~605 "5 ' ' H) are
pr%"ﬁuc&]‘;ﬁt’ﬁ%... urfractionated—heparinto-yietd—sal | er
pelysatchar-des—wth—average—rotecutar—masses—of
40,éI 5800—kba—TFhese—shorter—rotecutes—t+osethe
ab,[(r.pi + 9t 5 seceterate—ATFtHH-RHbi ti on—of—tthronbi n but
re%inf.’peabilityto catatyze—f Frhibit i on.
- N ) : - - e "

bi oavailability and | eads to nore predlctable

anti coagul ant response. Another inportant aspect of
LMMH treatnment is that it nay be adm nistered as a
subcut aneous injection as oppqﬁed to an intravenous
adm ni stration of UFH Plasnma - heparin | evels can be
detected by several clinically-approved nethods: (i)
determi nation of activated coagul ation tinme (ACT),
(ii) activated partial thronboplastin tine (APTT)12,
(|||) the heparln nanagenent test (HNW) 3' 14 or (iv)



importantly, commercial APTT reagent sensitivities to
heparin vary widely. In addition, there are potenti al
wa@ anosacssst o- vol unme effects when snal |l sanpl es BEEUS2004/026066
enpl oyed, and the effects that sanpl e processing can
s have QBsheidl chﬁl’?ge% AR SHinARthol BT RRInkiE; £ hiNR Y- selectlng
Col l ectively, these factors can introduce significant
sabsttytians dhat ere less winservipereftbamthoge iarTabRTZ, ik ]sé'ledﬁrfg residues that

@éﬁ@%&%@@%&ﬁﬁﬁgﬁ P S PRGNS (A8 Rchr osdhepglypeptide
o‘ﬁkz;i’ﬁt erbge c?fscﬁ@%streuﬂoﬁ Nope ﬁgess gﬁtgp?r; R ¢ oﬁ?or{nauon (b)

|nare present In e e resi

tﬁaataoge dfihydﬂiphwbic}ty bfthemvaleaitd 3t the tpget sitoon(c) the Bulleof the side
heparin concentratiaon. The assunption is nmade that the
10 chaift die sabssituions phigh BEsBeRk aa eXRAted o AFduce thergspatesbehanges in
t#lée‘l\)/ﬂg eéﬂ ?1%)?)@%{%? foﬂ bE ghot%é ﬁﬁx\{ ﬁi@ra% éﬁg%éegﬁp St % %61%1 or threonyl,

iasdsytutddsor (g bkzw\lﬂy&bplli(ﬁﬁ)glremlt’l&é e.@lleuchl, dllaucyl, phenylalanyl, valyl or
significant differences between anti factor Xa

2 f/l \&lp)t %ﬁ}fs@éllﬂ agrelreds Aekptitechion (arby) amy othgsresidue; figka residue
ecﬁrg s&t‘f've &%m g%h g dorgl'f@ﬁvoﬂ'ﬁﬁn yﬁmls ub mga‘ted for (or by)

ano

15 ah%téd@@ﬁbgﬁﬁwfetsﬁiu@tﬁgl gla Wil bhaspeny; ah Dafreéiawhaxgag a bulky side
assays suggests that the frdgerrent 0 Eatlents may be
21 (S

Chanmeg eﬂhwlaﬁmnq, mbfﬂtmegi dh??qu@ nok @vmgap@iﬁfcbame@lg glycine,
i BTRR  o Pesit Br RfER R e S LS eosytasion.

The reasRMIS, rthé’te%ﬁaﬁ:éﬁ@ﬁﬁﬁ“ oRE bMRR adi®fadldus Wit dhoBR€ that is
clotti ng assa other clotting or chronogenic

baé@%lg@llw and(pichemivaby simitay isrkaloamdo thpse iskilled in thercteas@fconservative

0 sy ERE R e sl DR T o R s P Fydrophobic
résiiR 6f arfdlidr, & Gietpo¥dr trasidu%q&ean%m&t ThY s RABRAAS ARYRIe
are probably influenced by the anti a activity, which

comhBiahens such g fhegpanipl, Gyded; YVal, ﬁb,alsamaAtsp, Gl &sn,uGln; Ser, Thr;
the calipration gurve. This ria ar gel.y ..
Lipesingpd Pl Ih e SOl Ri el SRR eR S SeuRraat Beetyahirity
dRglok&Neduéic RO Ridad wuﬂ b Bfofshie Bo #@%meg F&M&éﬁt Herdif.
tines used to establish the calb on curve are
25 pr oI Snpsedutionat et ddlétamat mutagmetnssan banmblyel eanhiserysites far N-

%@gk%n-%%ﬁf@%ri AE @o@g‘ﬁﬁ’gf&lﬁ% egté Iff;%t 3)%1% ofgysteine or
tﬁﬁ%h@ besidRlf 860 P{'ag bERESIRLH, SHALANER ok SAsUlRnY %ﬁﬁséeh@ﬁ

I nportance of having an assay that neasur
pfne@ﬂymsns@s,r ®g.tAng, israatdieplishbdfor @gsapleibydledeting one of the basic residues
1%yp;lolo gical indicator of the clotting cascade.
opf

HiwiRg one by glutamigylrdvstidy] spsigBesur ri ng cati oni c
30 pr ot @epc Nb%gt-i!r sfa‘?lld*lélﬁ%h%t% “18'1151 e ﬂ‘%%glﬁ'l d)fztﬁe P&go%rdfr}ecombinant
in a W de var nical proceaures. incfudl ng

hesticaliloorathe wkplres&drp@glpypudee rmdtaﬁilﬂ)ﬂlaﬁd agpudlagiayl desidues are frequently
cat heteri zation. 23' 24 Renoval or neutralization of

Pﬁ%ﬁ@ﬂﬁlﬁtiQ@@b’&e@@iQﬁFﬁé tpdhq conesponding shatapyhaid appvhresidues.
A“cﬁ{ﬁla 1vel Y—Y?s\éer[eSld { éeﬁdgll{lgaﬁg& ?tgd’]eg %ld?jg/%c‘idig%nlg@ ? Xrllsa Oinkr post-

H@ﬁs@ﬁiﬂn@pﬂlb@@ieﬂﬂlcﬁls 1ﬁ<§1{ﬂ14 1B/RsKy12i0h 0¥ Ed1R8 and Mybirey %)dedpﬁ@rylatlon of
rel ease- can result fromprotam ne use. Alternative

35  hydrokd ggounsgof eeryl gr thrﬁ@ny,lcrgméuqs;mgﬂw}g@p@ af the o-amino groups of lysine,

atf.init parin
R e PARRFE EEDeR T ErEs Ry B R reinaMplyontr
degrade the heparin. Such devices nmay use i nmmobilized

pol y-L-lysine (PLL)27, protam ne-imobilized cellul ose
filters23' 24, or other polycatfonic |igands.28' 29

Using PLL , the HRD requires 0.5-2 hr for 90%

reducti on of heparin in blood, and enpl oys an exchange
cell in which the heparin diffuses out of the plasma

and is trapped on the bead-immobilized affinity
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HBM does not have the allergic effects that protam ne
can have in sone subjects. During surgical procedures

wob@s/omsspati ent' s bl ood contacts uncoat ed nedi BEl/US2004/026066

devi ces, the device surfaces nodify plasmatic

PROSU RSB, FRIFRsiiA &I, el RtFracice $pi7oms ngowa@l]?,aé‘cte{w@ioﬁ of the N-
the conpl ement system unleashing thronbus Tornation.
teFinss] aimindoadpinesomecinsigncesyaniidatinneofdhe Erteiminabedrboryl.t o

keep these events fromstarting. Heparin is the ..
ant | Asdg Rt oion dRute SR BiotHar BuLBroista spdences it s
uhbfeﬁ‘_bt%@éll that ARl Z88 B Gn %Hf)odi% !ﬂﬁcfs@%?ot@i% s%&lgezl%es are also disclosed.

medi ca devi ces. Hepar INn 1 mMmobililzatlon can
Bus wopldiistiede bl degenemwascqupicesretateaitoi aspecific podtein sequence, i.e. all
| ypropyl ene fabrics, foll gwed by grafting of acrylic
nlielel i Mg SRR thet FoBfisrcRe @R il gro i sggiencd as well as al
ng‘gleile%eﬁa- Adiudin @"ega{ew@huoleie agiaal-eag%ﬁlgmefd&ﬁ&%a lbRkRY and

agen suitabl e"for endothelia seedl ng was
demitivesdf the protéia lsyqireaxgss thns,nvindecmacla particalaboudléiviadid sequence may
chem stry, coupli.ng cqll ag | ysine residues to, . i
nﬂ&f_awﬁe%%m&am: at %@gésﬁﬂgﬂﬁé Fach and eNglyisgensnse fsgn fact disclosed
aRPALE MYl QR I?fﬁgh%h %%Vdiﬁ%foséﬂ‘ ano@%ﬁ §ecﬁ1¥:néeq & glso understood that
conpl exation using a polynerizable tationic Tipi 0

whhdle no anfifb moid sdyuendeiyidicads whbispaitiataDNASequddce ehcddes that protein
t chi ness or di fication and crazing/cracking as

BT BRI %1 Particplas vaiginels dipsdesed profeigre dtsclosed herein, the
; S or ! Gt _. ot _
A B e oA e BRI S 3o TR LR g rom i

tHaeptdim atiseaedalbe kedv0 andiierela \dieRsedinddesc@be. st s of
testing for adsorbed proteins and sol uble activation
mar kEasurdeeriooksthatthpicrrominerous sminetscid and peptide analogs which can

| ah- nol. ec. -wel ght 7 ki ni nagen CHWXK) . .and fibrinogen .
o eGSRl e R SRR, P ol Mo bl 8  amine
adlBd BraahsinG ueills ahiochMbTe aldi fdtbnt-fhastioil siBstiRéM @k the amino acids
determ ne the anticoagul ant activity of a heparin
shagar innigl md hable &1 3¢ opposiie slarse iswnere nf nafradlyloceurring peptides
S R R A e
rdalidPBe ﬁ@@x@wrmntzﬁ;&;aol heyesnd B dHRAIn S ERIAIMo16QAESHith the amino

t ant al um st ent sanc -coat ed stainlesSs steel
agd ehelwi@gngjenigingering genatic carsiroeth dgbniiliie, fonexamgleArRTiber codons, to

B Ao B PR ¢ 10 Sl e i 5k abs-SRomar fapprson el
MatHodd il MeRR! BibI N 749198 (101) I 06S ICaRRH: @?{n;/&l iﬂsﬁi()fec?ﬁology, 3:348-

intra-atrial comuni cations. 39 Inportan none o
334 982, fbai Biotecheology thGdwstidiBngieinngiedevs 1 hePaLil 6 (1995), Cahill

et d e iabR T ol Hebies P abiiar st ooraRe! oba and

HERLE2 BidRXhiRSgy, 61@?15_7'856895(%9&& all O ] A8 HERh 1BBrporated by
honogeneity o eparin coating on the devices. .
refdrérvocisleadt fRlemeietininglatigitaraninol idd dndogspsed
conpositions can be used as a_nethod of detecting )
hepatotecules casbe pradnesd by ressmbls prptides, huwhichrgeot gemppcted via

' N . ncl g
o bREbEE: MR ORI RS e o o
intIABOS TR NH-h e-G15,S8d-, t-CHe1GHt -, t-aCI+OH--(0i dndpanhk))--COCH, --, --

i ncl udi those recited herein. Various

Lecul e,
CHUH e namde CHIES G Tirsaasdeton spabe foundri Spafolg A. F. in
Pt md bR EARRE A8 080 rab T PRSLLSS St s,

MageEDskkeF; U ¥Tofg e 26 AEIDBY S Spatdlh @, U's atkgh Madd (dhrch 983), Vol. 1,
quantify the anount of hepar|$ﬁ in a sanple. One
exanpl e of a nethod for detertn ning the anount of
heparin in a sanple conprises incubating the sanple
with an HBMin a first incubation, thereby formng a
HBM mi xture, wherein the HBM m xture allows for the
formati on of an HBM heparin conpl ex Heparin can be

I T o
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that detects only heparin that binds AT IH n
conjunction wth the assays descri bed herein that bind
weRaokersssnacti ve or active portions of hepari nPCEO82004/026066
conducting a a subtraction assay to determ ne the
: t
Is?unéjéj e gzsle gggﬁggi gﬁ{ﬁﬁiﬁ%ﬁggﬁﬁéﬁ%ﬁl reﬁ% qv['toﬂgﬁr?] Tr&?ds Pharm Sci
(1@86 1632188, HadsoaeDustedd., tha)epaneResimvaﬂ% 61979) (--CHzNH

Bt Kon Bl B T AR SRECH St v,
B

I'ncl oun in Tablle 4,

T'E@éhe@i@méuem 2833 (0HSWHi-CIOCH L- )plsmma ethl. Gidwpdahekppln EP 45665 CA
met hods descri bed herein. For n Figure
(1988):24;39485 (1983} (- rCH@%)@Iéar)b Hollgﬁ)aazeaplaifpﬁaheér% W 2f:4401-4404

(RS PAERRR 8 by P58 MDY L O o o i

1sr1ﬁ@(9fhbﬁéte‘a%%iﬁ Bﬁr&f&'eﬂéﬂ & phliculab) freferrell avhdepeddlinitage is --

Heparins ! Average Ml ecular Defractionation
OFEN@ht Ans un@srsto@d [h@hp@tlm andlags arpdevamgaethng g atom between the

Met hod (d ar er st
bRt ?%P’F’ISOS“%E i %‘ag%‘g’“%% i gy q‘é‘ lm RD 11885
depolayaigp 'aélﬁtahﬂﬁgi aﬂﬂr(an% Rheficbapags oftdiovlehBanced or

Al phaparin Anyl nitrate OOO ;1 sodi um Mono- Enbol ex
dbditatiEgmreptaties sucﬁaasdmpmacnnqmmpbprpﬁuqtlo@agrte@tsraqahemlcal stability,

Ph F N 0
ar CI & ro?g@ﬁa&py:)ﬁg?t?e%zpagﬁ?e[; @g}btelsoi'lo}%g p fg%caﬁ% etc.), altered
%ée % lab @%1 &k} CEBRIGRAN 'a&lﬁﬁgﬁﬂe@deﬁ\éﬁﬁgémcny, and others.

|ona 00271| sodi um exane al kal i ne
i d épalhmmmmdzs &b be ufdedp ganerate BraR alph}qmptlmabmu@ D amino acids

LN AR TN T ———

éﬁl‘. G é'%l}ééﬁbtug &Eleﬁéea%itlﬁ’ﬁ‘ij -AmARPRIYSBAE ¢8hd 8Pe(e.b., D-lysine in place
raxi parina Fraxiparine Selepari a 1 Parnaparin

oALdndin® chh pb asddl\m\VgeﬁmpmmmomsiahlmptldﬁO @ysde Bsidues can be used to

sodi um Fl uxum hydr ogen, per oxj de radatiaqn, OP-21- .
cyclize or attach two or ¥n0re pept1d%s together. thl %1 enleﬁglaﬂ:g) c%%lst%gin peptides

into particular conformations. (Rizo and Gierasch Ann. Rev. Biochem. 61:387 (1992),
incorporated herein by reference).
(1) Sequence similarities of variants
It is understood that as discussed herein the use of the terms homology and identity

mean the same thing as similarity. Thus, for example, if the use of the word homology is

~ used between two non-natural sequences it is understood that this is not necessarily

indicating an evolutionary relationship between these two sequences, but rather is looking at
the similarity or relatedness between their nucleic acid sequences. Many of the methods for
determining homology between two evolutionarily related molecules are routinely applied to
any two or more nucleic acids or proteins for the purpose of measuring sequence similarity
regardless of whether they are evolutionarily related or not.

1. Itis understood that one way to define the variants and derivatives of the
disclosed proteins herein is through defining the variants and derivatives in terms of

homology/identity to specific known sequences. For example, SEQ ID NO:1 sets forth a
36
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Mnidalton 1 Reviparin Knoll Cdivarin Nitrous acid
4150 3.5:1 sodium LU 4731 1 degradation j Tinzaparin

woersoisssnnohep Enzymati ¢ degradati on 6500 1. 9pAT/ERT0UMG066

Phar ma Logi parinNovo LHNL It is understood that these
Ik | ﬁ f
rAEy Rl Beuckof AMBDERENER [DLREY $8F HhP BfoRRfence ofa
REDA MM pgoteit ISprecuﬁbaipahtdlmdfarH vaaiaptsrafdlkkese ind btier praseins herein

TR LS e B! S oo 0

AP 5 v PR 1 I IR Bl

detef@inelthe h&nb]@g? bStvaptotdiad, Ronexaihple] s emioRdy cande calculated after
HABD and net hods of using them are capabl e of

afiering thd fep Stelqu@wﬁs)m fthetrthﬁ jomalogy igjatgts laghegt l4¥e- net hods

of restori r

inn elz & 1{% e ﬁ%gstﬁ%@%%hﬁﬁ&? %@E x% rﬁ%fsg?l?snzﬁ}ldmo%‘?ology can be
cofRied t@&@hdﬁﬁ Wa&ﬁblﬂm@g fuchGis hﬁfb@ﬂinﬁbn@@tmiﬁfhe&e &t least 60%, 70%,

obtai ning a sa g{lngthe sanple to an assay,

8abie 88Vm HDMe 98%s 9%&% 19Bés oaRdYBhpmalegy e paticwlgr sdquence wherein
ted is a nmethod conpri sing

B P o RaRAREBREEE | ng ™ he. sanpl e w th an HEM

and ag %@Nérﬂgﬁfi@ﬁndé%d?ﬁﬁﬁr dnR veTB ldeR8Sany {id¥n variants and
contenplated is a nethod conprising m xing an HBM and

dhspa;mem os thops that m@lt hlesre of thﬁrdmlps geiBNand prajeins herpig, is through

defuBethevaplsrdat ey s toieuts SoRtPaIary R PROTE Koappsepences.
T@ﬁ’ﬁ\fl@ml@ ok p 5r¥19§l§r QlqubiRRabisplossd }?e%ih ‘i‘ssalﬁf@ﬂls&%séi?élﬁéﬂ%% herein. In

bot h | ohg and short” chain, as well as synthetic
ghegral;, variandnof geylp‘earmh‘pretpmsmetalm diselpsad uyplcalﬂy have at least, about 40, 50,

B dSnl T TH Tty 20110 1 ortll 2 nBheioaBySTafls 59 9.

9'-?%?@@%41?3 H@ 39@89@%9 '99'@@&:@&%9&1 olthOsiteli QUARNES o MRe native

Patént’ 6 her’ei n i ncor por at € by reference in
sequenent Thest y)f tlall in tie areeedilynmdesstiddionglosigteringte the homology of

he arins. arin detection as ays cCa e use

A RFEPS comar 2o PRI et Qsxargply dneglearean e caloulated
B A bR 08 S WA PR A
ef f etrthdrieygrdfcaldelating hanolagg eysbeparfoainsd blp @ubllsﬂﬂd tilgorithms.

nmeasure oral, inhalation, and depo-adm njstered
Qrdizead pHgimeny of seuenees fanfomnsrisenmay Be pendisied pydhe local homology

L5 Br SPEREAN P RRL A LS RS G Y oty
aﬁPh:ﬁélﬁ@ﬂgdrRl&ﬁfM Olecdieman b Waskdl; 9. MODYBisL. 48 dM?d(lEM))SBy the search
te can be used with the disclosed enbodi nent

f@frﬁemuamygnﬁmd plbltearsoniangd &ipmam Breg NatgAgrd. Sck &Wm& $5: 2444

the tr I B
(BB, e B A SRR g St s
aH8 THA SR inGREWEBddnkMEG dnleti &/ So e Pacitd gs GatxiePObmbater Group, 575
nature of heparin, streptavidin-coated mcrotiter

Sgieacfe@r ltMéidtseﬂ, Wik Ar oingpactipal |y avail abl e
the viFeEnE et BEhe RO Ehem o finole Rhe iR s¥ pexamote e

afdoBiehRO@EE108E ISR Mk EOM. SERACAEM: 482389 FaekdtRPaRPHSH Natl. Acad.
to the anal yte (whi ch can conme froma known or an

Staia i §6: %’é}ép77e1p 1989, Jasgerretiab piéqthcvdSIléstl éBéZ&bﬁﬂ@, 1989 which are
det er m ned a The HBM an

et PR IR TP e el Ao el i PllEnfnent. Tt s
uh8&at©edd Mt bR bt BE nRURS typ_ﬂﬁﬁz%%ﬁé fsbdnRH R i€ 88 tdd€instances the
usi ng biol ogi cal linkers such as streptavadin (on a

plate, for exanple) and biotiR#7(on heparin, for

exanpl e) or any nunber of other |inkers such as

anti body/ anti gen pair, GST/GSH, and others which are

known in the art. Heparin can also be directly

conjugated to plastic using NHS-heparin
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10,000 ng/m can al so be used. More heparin on the
plate gives the ability to detect high ranges of

woe@anissst n sanpl es, while |ow | evels of heparPerT/os20he26066

pl ate gives a nore sensitive test, allow ng assay of

rEé%l\Iﬁ lof erﬁ@{z&lcﬁfs RERA sty diTer, Bﬁtptﬁé S Qfﬁshﬁ‘ Bn@RARR if identity is
and the imuobilized hepar in then conpete for heparin

foumbiwitly aslebs one of tHese MBflodBitlrckieqyerwbs whaldHigMatdotottage the stated
|nnDb|I|§ g,h pa jn can be detected using a secondary

ifetite 3nd g dise ®®onj ugat ed ant i body t hat

reco

ol | ank TP SR KorBita LAen e A Tling Il percent
hogiohegyeto dﬂmhelt seqnermg ecfersso s¢tquascel Mt heod the rdﬁtedlhommrgy as

can then be stopped apd absor hbance can be neas

cglcal aéng]Waanymnwa goge pkthe ﬁ%lévlétéwymﬁﬂ@g@ fescehed ahqyet Fer example, a

e

sbdnenhﬂsadalcnlamab&ﬂv@ B@pe&rcerA hogiol @S t6thd stesmBsdqtiénce using the Zuker
concentrations of heparin can be perforned in

calshjatipre medirdgven if the fiss segponcs doep 8of Haye 8Qarceaent hrmology to the
' t
ol DR ot EBRL L B ks o RATREHAIPE: s e
ek smfATa HER sédishehdsr80tpetdant livrdlogy) ab Héﬁl@'ﬂlei’éiﬁ t6@8&Bcond sequence
cl eaved, and the remaining HB3 protein is utilized as
if the fisdpequeacopissrlsulatedrp ey 28Q pereers Aomelagttn d@sseé@ml sequence using

RS PRl o il R SR B PR Eebhiof Bethoa oven i

iR EsgRefdé o et BotBARe 80 P%Bﬁ hofHol®sabWhesecthkfqubifee as calculated

phosphat ase fusion constructs are routinely used in
by discBinithland Watemnwinrealcoladibn methodntheMeedbaiani apd Wonsch calculation

i e B 5 Bk eI e A by R oTET ciRu ST, s vet
aH&ﬁQr Aandplé; 2GR s%&&nc&h&%%&%% E&n@ﬁ)@?rdsrﬂeﬁﬁe?@ﬂerelg to a second

elimnatés the neéd for drawing a separate titrate
seqrisncaif thd Mﬁsequerws islendedated foghavh &Otpetcaht hapholngy tf the second

SHERATS s i) o3 PHGHETEBealBBaen, Shivorfis ARG sleultion
rﬁéﬂ%s%ll@ﬂ%ﬁ%sﬁﬁ ih @fffe?érﬁ %élc%f%ékfl%moh{kg%%gdeg%?g yhavi ng

heparin | evel drawn, there iIs draw an
addl ti onal tube of KR)oHgbrpdizadiontseledtieehybgidizativhr at ed

tube, as a neans of clearing the activated tissue

fact e 6%1 I@f zgan DR T EARL.E fedgeRge VERGUIERSERetween at
I%ﬁOVI es bot ?ﬁﬁghgndﬁg%g$g g%?%ggé@%éaggéggﬁééﬁqggmengMI
imahtttedanssinrigteticfibe thahbccarstenw senativohiBivl cotid e dratucleotide analogs

reagents. A nmultivariate, experinental design program
owwgfwd@%svatbveé Bt # Aycleotids sbgcalic maner oFgr @@mﬂpﬁ dtergeting with

A Ak At B 83 il Tty B @ Briven

intérattighs foatur ohciti® Watwmscﬂaﬂﬁc@@me@gste@hlfmmﬁe nucleotide. The

bi ot i nyl at ed hepari n, I\fj and conj ugated anti body
hybrediratioasaf fwe aclsis ackdsiivaifackadihy A mmiss 0d wmdﬁtlwra@dmarameters
kELwr§ ‘ﬁis thpgecc?fesz{ﬂp 91%8 Fﬁaﬁﬁlaé&aﬁn%ﬁen%%sah c%nge%ttr%ﬁaﬁso BH and temperature

oﬁfhﬁ@&'d:hbﬂhll Qffact vmdtm tee aboltie a&ﬂhﬁ@l@oﬁl@@@ﬂﬁwrm@fd ng,

as is the case with the conpetitive assay fornmat

des c Pa@wt%&réelem\feétybadlzmn mtwem igtoanuelei¢ acid anadequdas are well
c ne exa S, us

bt Rttt o ot £ 8F e RIE o comicnbmeg i fRRROAS

%ﬁﬁﬁiaﬂ@ﬁ@oﬁ@ihsh@ca@m deﬁné@@%tmﬁgehhﬁybsﬁm\ﬁbﬁ RoAdIfiBRE For example,
LI SA. The GST tag of the HB3 protein is cleaved and

then the cleaved HB3 is i mobPfized in the wells of a

mcrotiter plate as the capture nol ecule. An

alternative approach is to utilize a conpletely

di fferent pol ycationic species as the capture |igand.

ThIS has the advantages of av0|d|ng aggregatlon being
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Signal increases as increased anmobunts of heparin in
the anal yte are captured by the capture protein. A

w@ersmes856f heparin standards can be used as coPCT/OBR04/626066

this assay format. Inportantly, the sandw ch format

s%n%%é%ﬁ%ﬁéfﬂ%& %&glﬁzz lp \Aq}{]ﬂe(t:%fnet rp%st g gg@#{:érﬁeh@atlon of either

o2 Bbihr ofaheleybaiddzatidh ﬁﬁ@bvablﬁp@ﬁtbps d&tr exdrnple, thalcoh)dmons of
performed in serum rather than plasm, as does not
lwbngﬂzetmtﬁ @ckiFt sqlerive Aybrdieationdnay KokvR By bsligeiiantin igh ionic

rsnﬁ%%solﬁtlgﬁj ggé'o@%@( ra!t Jeah ratgfestggﬂs Qgéhtqﬁ iéseqaelow the

Irmze I'S assay. € ass orne

Toh @86 meRtrSteRpeAturs @fWHilchh@llfoe&laﬂiﬂdﬂeculcélesdﬁbmw fomandir
Based Assays fl uorescent - based assay can be used for

Ibbndnzalpqn m@e@mom@g stmg@k&ﬁgpbmatlon of temperature and salt

c\%ﬁ‘?ee %R/ IQE%I%%&‘{I"F %JF“ g‘gars nt‘% e?%tﬁt%:?? a@ﬂ‘g 59@ pégfﬁ)dc below the Tm.

Petisthp@attRsthdsdaR RondifiEnd\@E kéadfindetemibkd e ?ﬁ‘lo’aﬂﬁ in {)rehmmary
StabI?IZGd with a protein free coatin ution

ebyerwmsnltem wﬁmhpamplesmef@ewwésmsﬁéglﬂed aonéﬂteémre hybridized to a
, M
R ACRL DI BT TR eoRrCmgE o aliFfrm afingencies

TR aBati Y REh JePat @G hielt 1@518% hfgrlliBr ioﬁﬁﬁA"ﬁM‘A@ﬂﬁi BNA-RNA

mxture is then added”to the wells of the heparin
hybladlleailcmsc The c@mhthmsaiaa beTises asrleswribied labpes forachivsle stggency, or as

B bhiFe s BREIEEN ciesln BINGONE IR EAR frlg O Y&l 20d Ed,

g*s?n&%aeafbeena&eat@@ @“otl@§p QhrbBE NevE Ty 1989; kel et al.

that w Il Teact the BAP tag present on
Métho&ﬂﬂzyﬁwﬂ di98AL G136 i3 wlsclsls dprsanineocpordted by reference for

shesioanie e mesuel e Slanel aeeieed il he
h&ﬁﬁ%&gﬁ &nﬁﬁﬁn_lllﬁxp@Pevem ﬁﬂ?rﬁilﬁtﬂ%n cﬁfﬁ)e at about 68°C (1n aqueous

antification eparin can be quantif
sdlutibhinreX SHCHBYX SBHE fotlampt by vxtalslﬁnglermiﬂ?c Strihggay |oﬂ hybnd1zat1on

in plasma _can be determn(g S|k|g]g he plasrra Wi th
and Whlﬁg,déﬂewﬁxqaa&eged&ws afef@rdnrrelw Qhgomplementarity

f t
ERATHE BE kg8 oS AR B B %?@39‘2?8%%? bl Sof any arce
vierde astiubelity qeisoatdhied forv dliewise, piringemcy dThiybrdizbtiorearaindashing, if
sandwi ch assay formats can _be conpared wi.th |dent| cal
desirgsl ean beAnprgatwdacenr wlgh/s%dwmlpa{éleﬁarade@ iggreased g further,
vol umes . of .sekial
B B RG g B oS oPAAPRLE R E by is desied, i
ab kagwh @0the@an t hen be pl otted to obtain calibration
curves. By way of exanple, the optimal range for

heparAnethes sgyte defineselesiive byhrigatiag inhy loskingabthegmaunt

LR N MO
s6RE BHBamtntd R1tite Byl ditation Eoﬁﬂfﬁblﬂmﬂotﬂd Be vHh it lefaﬁtfabout 60, 65,

LMAH, suitable for therapeutic levels in plasnma, whic

785 B1,G8ne, Akl 95,561 Wadis, 69,8018 84 83, 84 85, &6638%)(&%189590@91 92,93,

92]; gg%gt # ?Itz%ogs}q E@é%ﬁé]ept (?il‘%ﬁegh?l Y\nl%%u% e,lffggcléo lgo%%d 'td! ﬁle non-limiting

REREERI. afypdtly Othe SibATRRAS pMRELis il 5t RAGRI 10 Br L Gor 1000 fold

wel I's, whi'ch anobunts can vary accordlrr;dg‘j1 to the need
etcbxess. e Bhis (cﬁ:eglﬂaesaw)m beipeaforwediaé pader sonditens where bath the limiting and

Sargetne PUBERdPh B o g i et 18 Gl oelap gk or

out. The sanple was then incubated, and a reaction
took place between the HB3 and the heparin (Figure
20). In low heparin sanples, m8re HBMHRP i s avail abl e
to bind, creating a stronger signal, h high heparin
sanples, less HBMHRP is available, creating a weaker
signal. The HBMis capabl e of detecting |evels of
hepar| n betvveen Ing/m to 100, 000 ng/m The HBM i s

o o .4 o o s o
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instrunments is vital. Furthernore, heparin application

to instrunents in solution tends to degrade over tine,
waele@soessati ons in solution that attach to thePEnUS2U84/026066

on the chain, renoving the bond to the cation on the

rd @ﬁ? ofi08r AL hAUERGId1Ab1BRES 159D HIora 08 BId R 1900 881d or where

the sofution. Also inportant are heparin coated

ot enbsth nubleithacal moleswds fre abovdbihkirkhe | ssue of

restenosis follow ng angioplasty.. Quality control o

0 f
t hese\npthen gy (R ripa selectie Ryulizion [oeleokioe divheinegsratage of
. | ; . 1 . . .
o e s A2 B0 AL Sk SRR o s e
té pRntdt@idalesiraiumbzimytic mahipalatior! Rotkkanple, iy esibodrnts
net hod of detectin% heparin on a coated surface
I

seleefpie hybsdigafigneprditiogs trould-imvvhen ajdeast ahouh Qepectl, A 72, 73, 74,
h P f e c 0, Orgi Y%, @
e U AL R P S G A 04003 P P8 97 98
991 GO SR&ne of the biiaee immmhﬁ@ﬁlf/eﬂzﬁmﬂﬁted tih@ereohdideaswhieh promote
an HBM fused to a reporter nolecule, washing the .
theomzraatempaipalation fenexeanms dbe enagmatio swainudationds DNA extension,

reporter | ecul.e, and.assayi for the reportar
theaRal e - Galisn caRmiERoM R e biEn b Gt ARl 65,990 71, 72,73
7R€73/ 78 Ul i7BeTH, 80AS T, 138, 8m)isk08 Mgy Risshenani 91,972, l9_|§1 %1’ 95, 96, 97,

coated surface detérm ned. As nentioned above, HBM '
98B d 00 percenimf thecprimenraploeuley arpwkisndede Preterred sonditians also include
by way of .exanple. .The device rface is,exposed to
e Sgaerted B BN i asTirer Gttt i fHSgraS be{E Bbproptiate for the
el rh OFG fRMiAle BRnifuldtioged to detect the level of
fl'uorescence given off by thesurface. Flexing and
r ecollisps imithy homoldgy, itnsondenstond that thererate & vartdty ofiméthods herein
razes_the coatin o discontjnuities can be . |
o e fos ditermminer Be Eales WA OANGR: LUPIYIR ucigip acid molecules. It
. i i . t o
e B o PlaB ittt ikeeptages of
hellesdizativadetverenitwo nscleiv aaplhapktulss, botilessi atleravise indicated meeting

TN TR T 1
VIEYSy Y RS YA PGl 1R g vy o

of\iticke inethads it is donsideret likyclwadbbeteiment , heparin can be
secondarily coated onto_ the device by presenting it to

the Hetredasiaefl hahiscelskd! ndhe avt naderyiand that He qeaosision or
AR PR L i B B e Blectivety o

am noglycans,
singB/ it I @nipRpifibh Br meéthoikhitdaslgiscibsddetgath.ng or
hbutralizing,Hepaan Neutralizing heparin can be done
in vivo iz duglelc A¢idstop the effects of heparinin a
subj eoVi ri X1, VI VQ. | .dern
o onse e A Ty FIE e SR RBIEDR ST Mo R R g, 1

isheefstdddithahdak pestideMascdMolebiiles &mbB dnso@dd 18a MGABE GBS nucleic
in aclinical setting. Heparin nust be renoved or

agidytincinding dricxamplerike maeid a¢ids thetiengiodalfonexammerSEQ ID NO:1. It is

PG B e B e sl TR B pypsscd mrova
willl tyRidallDBe afe apAFA, BV ERYU. bl ood thinners such as

heparin are comonly adm nistered prior to the
procedure to pakpequentesod cl ots. Bl ood tends to clot

when,_ subjected.to foreign instru as a .

by palbéifatid ety ot EotRs R S TR SEA e i Syhgections of
REEOAM Suchial HEBH SRR dable FoWRBAL, |fd>rzéxrdﬂ1p?é,‘ it @MGenbank database
exposing the HBMto a sanple, and renoving the heparin
fromthe sanple of fluid. Afffhity chronmatography can

be used, for exanple, to renpbve heparin froma sanple.
HBMs can al so be used to neutralize heparin by

adm nistering it to a subject in need thereof. Heparin
can be renoved fromthe sanple at the rate of 1 to

A NN 7 a NN 7 ~N o NN 7 ~ N o A Y AN PN . Y 4 N a2
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affinity, but non-coval ent, GSH GST interaction. The
HBM can al so be biotinylated for use with conpani on

W@ 00sp18852 di n beads. The sanpl e contai ni ng hepRCT/IS1004/026066

be renoved is then contacted with the beads, thereby
VRSt At cEB0 AaP@Ryi Tibhidl 90@C Thedd sehihdnbed /IIVIRS s bRttherein

heparin fromthe sanple. HBM an al so be activated and
inqpporettd by refetraecinthein entiretiessasboell asefior indidBiinad awbseguences contained

tﬁ%%'gi sl SoterBad el Sempisty rgoaes ot e oynd R a¥ well, and are

hic8thbRh dRERi N based on nol ecul ar SI ze.
Var (lgrng thhe ng}tn{)er of HBU in the HBM used for

pur i fOmegiartioulaaaquentoyet forgi arSEQ IAINGI hoiusegd béreinans musxample, to

Si zes heparin nol ecul e ently Attaching In
eéh‘@?h@rt{’ﬁﬁts%ée d qopw RN gnct:e%h%ghﬁw leig peigheqnpigsing a sequence,

AP PRI B B bbb

IDOYOBS isthe aficlein avidimdetile kagapoeding enthk peptive seqsenda eSSEQ ID
of GST and the acti vated ester of the agarose beads.

NGYi 5 SFE 1 NO: J84s theinupkeie ast wetﬁwk?.cnege@@n tp $hs pegtide sequence
t f f

EREHENGRY $BOARIR LR Th: BNTRE e molk A2 QAR eBbrding to the peptide

spueaes YESE@WDey@siln bi nding are inportant. c)

Reductjve Am nation An HBM can al so he |inked by

r edudt ts\wed%rﬁtoraéthabﬁwtd@scalpé@aaelaw QHYs BveIEHI mphcable to any

SRR a0 R RSB . s i

ab@¥t) eneHIBMA c4n be tfidsed tdvaritus endl@ldsisuciakd ﬂuc&&sc@irl Bhidmogenic, or
to a E{f‘yrl odat e- acti vat ed- epoxy-acti vat ed agar ose bead.

ules.i Ngrleje eeideieariesperdies 1o thR%egeoltegﬂp? gealsa disclosed. The

I—#%l\%[ uc erlc‘gesc#gc%bfu so o%%@h?%{)/hy uclelo gc é‘)rli 1rés§t(a61(<):g eT 1€, HBM nucleic
aéldhﬁﬁ alsb Tkt cahl Ehﬁtgarﬁléﬂ*IBFB nuélbid abilie TR PN Ruélgic acid can also

i mobi | ized on the beads. D. Kits Disclosed herein are
Mh@comansaabamsﬁdmc&agwds that can be used in

pract[l ci ng the. ods di scl.osed herei.n. The k-idtf can 1

i ncl Jd8 “4HC% %?Ht CSPUEBe iR AT PR S'r“’hraé pymc, fot example.
Eih&‘ﬁ}é%%%gudhe‘fe%to?s 8 welahowauh ¢hdgt. under st ood to be

requi red or beneficial in the practice of the

di sclThesdofskilhimdbe aﬁund@xtan@hw to tesolvie tsequenced disérapdngibe and

offreiited e bt T cmBRnDans e oo Grad R e thg particyler sequence o
otk bel@8d EJh%eHééE f(ﬁer §ecﬁt39ce% %?MH?@M? Ot ed dh@/o¥ pRobleBan be designed

prinmers as intended. An exanple of a kit for a heparin

fel an$ATBMplateslanickimacid sgouerce, givan thiBMfommedioa disclosed herein and
col or, - (:Level opi ng reagent, control standards, a wash

ko & t i nstructi ons such as the Accucol or Heparin

Ki t from Si gmay, ards, such as, heparin

salt products, 2;1%%15 g%?mérs such as, PBS or TBS

with Diﬁtlmeg ard co'ﬁvlﬁiemoﬂé)lr&ﬁnﬂmg prithersand pn:fblesatvﬁnc}am"ehbepable of
for exanp heparin coated or HBM co

IHPRF R ‘é{ttb niglsis aepdRelalad EpPPYRAS djsqhesed %ﬁt@@a Ipgegpin embodiments
t | YillEs T sggt@ftf@&[t DI\&ngjén ﬁﬁcﬁ&%ﬁﬁ%ﬁ@%gﬁlx h{}:epnmers will be

can op I ona inclu an
capuble E8bbitgRtended il etueicelsptdfiantinhers Bxteisionrss afpeimer in a
their use can be found in Exanples 9-12, for exanpl e.
seveRpReTPesitls mpnacHinclydes anydaepe r?%%h@f@ﬂﬁ%%qqa@lqe@ﬁ {Of fomposition
0 hglerc aci €cu € 1S ciated
IHHclfieloiq R oARTRE BTGP HBHRRE DM ERsd 855

ruc I'ons.
dsrbdth bﬂfnﬂh@n@s aeconipopitioh ©F Ek&jil@lycet ¢f3ke pio@lict¥ediiebe by teextension
test can conprise a strip that_containing an HBM and a
nol ecul e that changes col or wién heparin i s detected.
For exanple, a sanple of urine or blood can be pl aced
in an application window. The fluid fraction al ong
with its dissolved conponents including the heparin,
nove along mnth the I|qU|d front Vhen the f|UId

o o " o, o S o
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Anot her exanple of a kit includes an HBM fused to a
fluorescent nol ecule. The HBM can be a fusion protein,

wo orosexsEapl e. The fluorescent nol ecul e can be BPEIUS2004/026066

fI uorescent nol ecul e capable of allowing for the

d[ﬁ‘liﬂlé’tn Bftedsish 1M pin6r fa sehihdrce lsﬂ%c‘itiﬂéi‘mﬁﬁﬁer“fhérézfore includes, but
r ea

y understand which fluoréscent” nol ecul es can be
isisetdimodiopPER, DNA srijgeiGHR, MAIA%nsRFm IENY polﬁamnltlsn, RNA

conprise any of the vario BM o cuI he|

RIS o CEros s Tor AL B BioBt (et RRpILy the primer in
h

R Ay ArRE R B a%BM OB g ifmers ate used for

thé DINA hiyiplifigrtion ecdctigas) dudbossi RER by direat seqmncﬁng.nhlleunderstood that in

st er| i zed beads contai ni ng .i nmobi | | zed HBM woul d. be

SPHhodnenist tpélmqr%cams@ RaEeRgRd Wping RoB-epgnatip techniques,
SHRalMla]
Bty g L 3 R B
medifitd suchnhs thwwdvﬂl qhaﬁﬁcalllb treacyty extcrel the pether iﬂ“n‘:‘sequence specific
capt ured heparin coul d be rel eased | ater b{péel utio

IHRNDRT.- 3 msw %ﬁl@clewdmrgwahrbrtﬂm with fhgnugieig %d%relqwd to HBMs

og ?%%oﬁes ‘%}‘88 g&?g}s la?te 35 HBNEb: té; gﬁ? Tid % Vi the Opomplement

al ns no acl

ofthd ARSdic @cﬁ@s RaféCtoand HBmﬁbnﬁslerﬁ@olf Rréfibn 8f the nuclelc acids
5' - CCEGATCCGGTGCTAGCCGT GACTCCTATGCACAGCTCCTTGG: S

releied tpthedi B! genesfity poms ang probes can be any size that meets the

B B R R R R AR TS o

1&ng CTAGAACCACT TCCTGAACCAGAT CCGCTACCCGAACCT GAACCACTTCCA
GA" ACCACTTCCCTCGAGACCG 3" 6. SEQ ID NO 6
RDSYAtheIs@eQNitheQririeny K DDENSQIKgEVEIL RElDthamreiEriQERted to the

@%Bﬁwﬁwﬂm%g s Opee e il dngyiic

iRl RN RSE988, SudH as DIOA Misp HARSEIRNELES: bridization of th
acceSS| on NM%P%% 851 1 msf ]pa%g)pll kr fndpsgeglggglyn Heation oL The

poofeyahpikinsas. 2t typiselsirgkersy prdbedpresudgin beidsitadated o the HBMs would be

Lo . I8 PRI RIS (25l 3, AR A8 127, 26,20,

bkﬁkfﬁeﬂg@mw%&lk?'ﬁ BMJof pKr4et 43,84 WeTaIay Kage 49, 50, 51, 52, 53,
gnel’ki gat'q kdi’teskgki vdl egkl’'vsi ekeki dekce teklleyige

5B435,i56C 5B Gy 6% 60k6Hi6AqbB G406k H6d6Bi68, 69.KK95 T BEH, 73, 74, 75, 76, 77,

71 3 Hoeg J,,t Vg@ A g@g% gg&f%‘@t%%@ﬁﬁ%;??%97 98, 99, 100, 125,

f aee | e Kk rdept
gkt s ook st o

790, 750t 300, 856 v Ek 9Helt1800,sI250y1500] 17@129@03@@50%00 2750, 3000, 3500,
gsl rdvt ag. | eseqekynd taqgsl rdvta ql esvgekyn dtagsl rdvs
05 %’&Fcé@@%@ngkel edI kl e nI t | gekvam aeksvedvqq

qilt I

7 o S-SR OR PP ISELAHR] S bE B tun oreqalto
NV, IlbyElellzyleklkaﬁqm 1I7d198 aaek@;azu bned3ga4,ps, 96,1, 28030, 31, 32,

I{%}ghgnl k% 721 ki khwkl kd ensql ksevs Kkl rﬁgl vkrk
3 PPatfelRTdRk&I3gi #hitd, phKas thaskiGd, Ehi¥pdRedndprideds, 55, 56,
8 | ¥ a d d ptor

5?15%&\?/% &Fﬁ}sd%?t 997 06,80 b8 S T2 IERPYE!77, 78,79, 80,
SINFRA) 38 584) SYERSISANS\RIOGH 530921 96 947,59@59@;@7, 98, 99, 100, 125, 150, 175,
200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 550, 600, 650, 700, 750,
800, 850, 900, 950, 1000, 1250, 1500, 1750, 2000, 2250, 2500, 2750, 3000, 3500, or 4000

nucleotides long.
42
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DBSOURCE REFSEQ accession NM 013552.1 tcaggcgagc
tgacagtttg ctggggcgtt tgattgctgt ctcatctgga cccaggcegtc
WO 2008088550t cct ttcctaaggc gcccctgaag agatt caat BCT/US2004/026066
acccttcggg ttgtgctcca 121 tctccgggtg cttat gat gt
t aaa%%m&éﬁgcfﬁ@ﬁﬁﬁelé‘%gﬁ&%&i to3BMs!tl 5881y R be used to produce

aaat cac gattt aaaaa ccaaagagag tctcaaCaaa atctt agcat

angagdified BN & $ioducathatrtdntping angldBVE gl}}cgenaahaﬁ:a@jb/ the size of the
aagt ct t caaagaa tctca 1aaat ata
%@8154 %flbb%sﬁgmttt%eg%e gﬁ%ﬁﬂ&&ﬁﬁ% Iy R @g‘ﬁl@aaaa%ar 1
q%@l%oﬁ&%aﬁltc%ﬂ% &W%&gg%l§@aaa‘;@£tqe&@éb 31933123 24, 25, 26, 27, 28,

ggagaagac agaagcaaag caat gcag cagt’cagaga

2903030 A8, 133¢ B4, 135 86,57, §8,e85¢ g@,t4tlc4aGngaaﬁa464zB7.l, 48, 49, 50, 51, 52,
cggégttact aattaacc% ccaacC tact aaag ctaagttttc
Bgethgat 27538 69 aﬁ%&@a@‘?&t af gﬁ? ?%t(é’aggsc?lg 72,73,74,775, 76,

a a agetHa g
AR AT AR 8 IE0RS enaRgenn0fd) ascasalg g 7 0n9, 100
16611 M2 y28Q0acz2 s, 286,PF30800, BRARPF0ABE] 460,4P5¢ 45 0175 500, 550, 600,

t ggagggaaa gcttgtttca 721 ata aaaQg aaaa atc
G5 atin 2 COPABRE A0AH0a 0 {3y 350 4950, 2, 2500, 2750, 3000,

at t a tcaagt ggaa aaatgcaaag tagatattgc
:%@ rﬁgggéu%%%%%%éb ttga aagagaagga tcgtgagatt

ttaagﬁ ethcPcmbéditicaisahe pHA0GdQRAEChAR br adulad €220, 021, 22, 23, 24 25, 26,
ct aagcaaat agza acct act gttaaat gccagctact tgaaaca

628,293 34 0% 1 6.5 06 Tg G CRgA A, Ao fihedin 46, 47, 48, 49, 50,

(150,050 6a3 66 1079 8165 BRGR0GAIB0AE 0050 11 72,75 74

75t 96, 39298, 79290, KACKE &3, 84, 33C 8GFFISARYY0@CL19D2 @3991105@‘5 95, 97, 98,
gcagcagcag 1141 ct ctgct Ctt tccaagagga aatgacttct

Katehdaadgor t1% 280k e, AYu§ed a8y322650376g 401486, 450, 475, 500,

3R 993019580130, 4000030 09PN O3 75D 8h, 200,

278@CRBIIH00ISBAMRG Rt Bokddlod 0agagaga aagaagttga
act'ggagaaa cat attgctg ctcacgccca agccatcttg 1381

at t gSaomayampa gl atinwrs which ewgrafud wgthgh@p@aelg g0y om f
agtt 1 gaaagt agagaagt a taat gacaca
6?%%@@58@8@8 H&i‘g@dﬁ? g’i’gwi )1 ttggaaagtg

agca ﬁf‘N@ acaat gac acagcacaga gtctgaggga cgtcact gct

;&% Cg?c gﬁgﬁq@%%%&? ?g 0% aag?‘g?g??@?
zgf‘géré QU e .

tctt ML 41 gagaatttga ctctacaaga aaaagtagct

at ggét—@ﬂéﬁc@@G@‘C@K@@G@@“HAL@GIGQTMGA@B@Gﬂ‘&CAGGTTCGGGTA

GQEBGAJUTYGUH0AGAAGTGGEDERAt at g caaggat ggt tcaagatttg
1861 BRSg3t caaccttaaa agaagaagaa attaaagaaa

tcac%‘ %@&AE@@’E’R@C’%@%@@Q@I@W@C@A&W&A@CTGAACCACTT
dcqe g&@ec 3 hitag gaagcagctg 198

gaagagaaagd gagaaagaac agcagagaaa gaaaat gtaa tgacagaatt
aaccat ggaa 2041 attaataaat ggcgtctcct atatgaagaa

Ct at 3§, gRRtMARMIMAKRE [tttcagcaa 2101 caactggatg

cctttgaagc cgagaaacag gcattgttga atgaacatgg tgcaactcag

2161 Thagompositiensadiscdesstl bargimayulche compogitensargeesaery to perform the

s B o R AAR i SRR DR SR B0 S in the art for thar

E&ﬁﬁﬁ??éag&t%%sﬁlgéﬂ{d urflés bERARSY a@ééﬁ?c%ﬁ? Abikd2 Gk aAGEGbod that
t cagggagaa 2341 ttagataaag ctctg at cagacacttt

ggaaelahblecdardygopy tachniquesa suphas ¢hos2 dixtloaed) pSpamatrook et al., Molecular

tactccatt aaa .caaact gct.gc gt _t at

Gorgae: ‘ch LRbRIgRRRY aﬁ@aggg%faﬁﬁéﬁﬁ@lé%@&ﬁg ?%ﬁartl@g fory Bress, Cold
aagattattt tcttcattgt 2521 tcttgatatt atgtttatag

tatatattat ataatgtatt taatttctdc tgcctagtct 2581

t aggt at at g aaacggtaat tcagcatttg ttctctgtct tagtcagggt
ttctgttcct 2641 gcat aaacat cagaccaaga aacaagctgg

ggaggaaagg gtttattcag cttacacttc 2701 catactgctg
ttcatcacca aaggaagtca ggactggaac t caagcaggt caggaagtag

PN~ A o R o o oy o .. a
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2881 ccctcccacc cttgatcaat aattgagaaa aatgccttac
agttggat ct catgaaggca 2941 ttttctcacc tgaagctcct

WO eaosogesgat aact ccaggt ggt gt caagt tgacacacaa 3POI/US2004/026066

acacattact attaagcctc aacccttact ttcttattaa tccccat gat

S‘ggiglgﬁa?%ogtN%P(sﬂ%ﬁ) aRPRAh e ?&%ﬁ%%% d8RRR81 hibidcules and practicing

A tctctttaaa atatccaatc tcttttaaaa

thd disclagiichethddstimbssabtheasdaagikdt c ttaact gt gg tctccact aa
3181 aatactttct ;tccttcaaga gggaaaaata tcagggcaca
gt cacaaach Muclpiaagjdaynthesis aaat caaact acaacctcaa

acgt t : .
S0 5 S A 5 PRI UL AR gt o

ch€ B8 flagé L1983 Sinddrd chhical syhghetia atefidlds bt edrdgd protluced using enzymatic
ggcat ctcca aaacactgtt gtcittgctg 3421 taactaggct

metheds #a pagother sove mgthgés Sneh meRodyeangersamionctandanh agymatic

et L8R4 BR upiide P ferk MRS R T3THRIE Shmfuootc et

<
S
. VIR AN g AKIBEREh AN (604, 3 d PG CHRRSH AR Mae Q.aBoratory

3 : 1495185 KEYWORDS cell notility; hyaluronic acid
Press,cpold SprirgiRiuhogeNe ., BIRCAamess Sk opurely shathsiéc methods, for

RN R ROR PR ARG R ho Lfegbpilligen or Beclaman System
1%&&'@@%&1@1@% @xanép})%e Model 8700 automated synthesizer of Milligen-
KCETEKLLEY! QEl SCASDQVEKCKVDI AQLEEDLKEK

BibREncE] BigBEnEhl NPSKGABDMPIICKI0BET SRDNENSKERBRAEFITE ABMDaking

ohgniekseidesare ke erseied Pri €k der R Bioekfracidiaias (1984)
@ﬁs%&ﬁ%&%@%@%&%@%%@%ﬁ%@&ﬁg@%kB@éﬁt\éﬁkEnzymol.,
65 AQEIDIDTSOSL(FMPAGHESORIKHNDT ARSHRIMIAR EREQRIOTADIANSN be

RAOLESE SERYAISERads RESITIR RS esteinop bX e e el Bisneaizg, Cliem.

5%&@3@LQEKVAMAEKSVEDVQQQ L TAESTNQEYARMVQDL QNRSTLKEEE

| KEI 2. Peptide synthesis

TSSFLEKI TDLKNQL RQODEDFRKQL EEKGKRTAEKENVMIEL TMEI NKVRLLY. _
EEL Y One method of producing the disclosed peptides is to link two or more amino acids

o R R M T A DA W e
HORASISENETR sk thEMWANGSingléhrrebiERat Al able |aHddatoM sqigstnt ising eith
CnRI\lA RHAI\/I\/DB rfﬁcl ei ¢ aci d ACCESSI ON X64550 $41029 & et

Fypr$p-Guoxssssthyloxsicatbegsl) 85 BretarRmgylosytarbastoyichgmistry.

(%%eﬁr]iﬁgéygﬁgﬁlsglcmgt% 8{{31, a%%f w&%sggﬁ?dclg%‘g%ﬁ%ﬁu rseadily appreciate
110 8 pBRARGE palypeptidel treSiomaBRAb At diSkIdded PEdtein® for example, can be

gt aaaaacgg cttactgaat taaccagagc caacgagcta ctaaaaggct
sydbastysd §y atandard ghemisgbreactions g Hot examplageptidg egpolypeptide can be

tagttttct t t.18 t t .
syt gin i anrRanh & SA0Raa ey deReeR e o Syamgainy a peptide
oEfrbtcig bal Bdyathebic SPALPEBI@BRGRLIBHRE oD BRAEAGhereby exposing a

aggccact ca gaaggacctc 301 acggagtcta agggaaaaat

teangpiread grpup v hyctig danecsigoaliyt oo cltedapat the gthgntiagment 3BY peptide

aagat cgat g aaaaat gt ga aacagaaaaa ctcttagaat acatccaa
OBRERSAIOR ST Gredt Bty enaFpceaelsp @ & peptide bond at
1R ﬁﬂo&??éhd%%ih@ QIR9a, égﬁécﬁ{lél?,at@ 98l a gﬁﬂaﬁg Qﬁhﬁgmelgttthetzreoﬂ

gtgagatitt aagtcttaag cagtctcttg aggaaaacat tacattttc
(Graht @AY 82D)tSythetig ReptidgacA flipet GaslegV. Hagetmean tgd Co., N.Y. (1992);

BRReEBARLER: Tioadar Gt § 3R Thoih oL HRb ok AgBEwe Springer-Verlag .,

N '&Qﬁth%regxg:ﬂ[ﬂté@g%@d GeRalaldapAad6t SaRAa1 RRAGARAREde

gcaaagccag cttct'gc agcaagagaa ggaactgtct

gct cgt ct gc agcagcagcet ctgctcttdc 781 caagaggaaa
tgacttctga gaagaacgtc tttaaagaag agct aaagct cgccctggcet
841 gagttggatg cggtccagca gaaggaggag cagagt gaaa
ggctggttaa acagctggaa 901 gaggaaagga agtcaactgc
agaacaact g acgcggctgg acaacctgct gagagagaaa
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961 gaagttgaac tggagaaaca tattgctgct cacgcccaag
ccatcttgat tgcacaagag 1021 aagtataatg acacagcaca

wWQa@s01858g gacgt cactg ctcagttgga aagt gt gcaa 1PGI/US2004/026066

gagaagt at a at gacacagc acagagtctg agggacgtca ctgctcagtt
sPeaeagt gﬁ&n;a%i%ltypme@@gmr @%@ﬁ{aﬁ&&i@%&@&ﬁféﬁﬂ?@&nthesized in vivo as
Ct gagggacg tcacfgctca gttggaaagt 1201 gagcaagaga

daspribed htgan. dddgedatad, thegedbdppgudenapeiticas ogoolypepiitiegma be linked

RN T AR e .

actt %?%ﬁ&,%%%&li%%@?%@%ﬂﬂ@d ggsg{rﬁﬁeﬁégﬁqg}ti@e Sothents allow

ct acaagaaa aagt agct at cf cgaaaaa gt agaa

reltiivdly slarbpaptidg ftgments 1olle jbimdag ptagiagalaggea papiadecfiagments,

agaat atgca aggatggitc aagatttgca gaacagatca 1 5 0 1
PQEPERHIEA 25 W a%a%@tglalafomaa% sipscdagials chemisry 34l 1 (1991)).
ARLARFLA0budvo ol 1930954 5 08% FAIGERAORAARLART sttty

coRgAYaRAGD cptddsyir palypepiidey din stvrre péadgedaignicant ddws method
1 6 8 1 cgtctcctat, at gaagaact at at gaaaaa act aaacctt

copvsyehabio ger gipaigtacacian {Devega g cynthgsiaat Bepjeins by Native

. 6 . c g . .
AR A8 RSTAb Sk FRErRR00D) STROALERRD ihplfabpoteie
réateabLananptot8cted dymtihdt@tepti@e-tatitgoRnl andthaaapt@eded peptide
caact caaat cggaggtgtc aaaactccga 192 1 tctcagctt

SeSTRRIY gfaRinec RNy iR dga desiducdy @@@g@a@iqesfagang@bigmnediate as
1.9.81 : .
oy ol S OBBERNET PRRARY SR S500% SHEHA IS vermenive

uh €& 36RGhOftah @k Jagitl itirassbagadeictiof 38 8aaf £atR e bePtide bond at the
tggaagtata cgtctgaaat acttgttgaa gattattttc ttcattgttc

ligatea sitet(Baggoli® M gt akt 69981 BEBa gttt 317.37- 4@k ¢ilanktewis T et al,

r#lge, PERPT NS CRedlEiiTR & fitueniita e ey
RéjafatBnan Ka&%ﬁ?Bﬁ)@Herﬁ@ﬂggBﬁiggﬂ%gm?ﬁggt ttattcagct
tacacttcca tactgctgtt 3 4 1 catcaCcaaa ggaagtcag

act gddrutativeligenpgeeaed pepinigtsagyents eteghryeally zmue@wﬁere the bond
RRRGERbTER B HNC: szt oubgtibe sbeatydiflon fon hatura

(RACASHAB SRS SARBURE MG SCSERREL 226:52 12(1199996%%%%%e has been

tt gagaaaaa tgccttacag ttggatctca tgaaggcatt ttctcacc
uged3o 8ydthesgpcdnaligs of protein Jamains as wel gglagge srgowssgf tetptively pure

pffici Tl PeBGLeety e IO GG 6. getigieg m Protin

- CHBMELIVORRRANL PHASNARNLHERR! S5Rss Liggap! at ccaatcto-.

tttt att 2 7/ 6 1 Caaagtcttt ttacaattaa aaagtctctt
aact gt ggt¥x Pecacess foaddakiagith¢ CompoRitidn® 1 cttcaagagg

gaaa at at c agggcacagt cacgaacaat taa,a,agcaaa t caaact ac
1810?%5@ e acessey fe gy as theqompesiighe as Vel a1 waking the

AL BRI i, PRSI LOIA. e oo

My N Gp9,t1t, 83,0ptdst Jhekal€ b oaaan ofitdtods that c4il bd @ed gérBmaking
actaggcttc 3 0 6 1 accaatagcc tctcataggc tctcttcat

thepgeiaRgsiions caish arpmihotig ghegisabmethods @dlst@dﬁffh@?@?glaf biology
R U R i

corap&ians (R-MicAGCESSbsN. NM 012964 VERSI ON

NM 012964. 1 G: 6981029 SOURCE Rattus norvegi cus )
( Nor wag R sandreaysrdl 8nve reaterfer plapmisfiogpfguction. Basic recombinant DNA

o P A o R AR A B o,
li T it e reRGEY Bt fdQb¢in synthesis were performed according to well-established
QSO5L L QQEKEL SAHL QOQL CSPQEEMTI SERNVFK

EQL KL AL DEL DAVQOKEEQSEKL VKQL EEETKSTAEQL RRLDDL L REKEI ELEK

RTAA

HAQATVI AQEKYSDTAQTLRDVTAQLESYKSSTLKEI EDLKLENLTLQEKVANVA

EKRV

EDVQQQ L TAESTNQEYAKWODL ONSSTLKEAE! KEI TSSYLEKI TDLONQLRQ
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DFRKQL EEEGAKMTEKETAVTEL TMEI NKWRL L YEEL YDKTKPFQQQL DAFEAE
KQAL

WO NESIGSFECQL SKI RDSYAQL L GHONL KQKI KHWKL KDENSQL KSEVBKERS(26066

AKR KQNEL RLQGELDKALG RHFDPPKAFCHESKENVTLKTPLKEGNPNCC

prétocols RrhilalNg thdse RAldius aROLVEQr ﬁé‘?ecb%ﬁ{dﬁﬁé’({‘ﬁﬁthe manufacturer of the
medi ated notility receptor (RHAMM) nucleic acidl

eaapneywtlat caccaagctc gataggcttt tcacctctac ctaaaaatct

PR O M ———
t {.g:
AL SR R S T

restacted tdpoctecinicleig géid co 24 HBM hasleicakchl, gridbytopgitiag a fusion protein

agtaaatttc tttctccaat actttttgag ttaaatgttt 301 )

congtuct Lnjiprally gy gddigional stpproftignslogying gdractesiabhnsh withithafusion
. I

T N S T

naglciegabpidoratd dightiftiha HEN anagRal 2idiodad adstridteBlegotdrinmapic acid.
481 caatctcttg .aggaaaadg%t ttccttfctct aagcaaatag. .
aagactlsediscloged is aapqfhodior makie ajusioy paelginayateigacid, comprising

] t A 1. .
RS a e FRIAR IR ERORARERS AR TARTPRlds i, ond
I2gaad tlegGadrified repagel BLRAEadd EPAUEBM ni€leid ABHIC BGreby creating a

tcacttctgc agcaagaaaa ggaactgtct 721 gctcatcttc

fageapigie nudeigarsa Optionnygaryeiditional step o€ tgesfgrayyaabaeterial host

R LIPS DSSE B N i o
fidedd6 h TRPNUAS S a&ia peidr AAIAAS HECHBNPACAEE held 9 the restricted reporter
aggcggcet gg at gat ct get 9g{;}gagagaaa gaaatt gaac t ggagaaaag
naal@?ga@tcg ;T edgslon piotpee tcm?a@xlgcafgdz eimcbmtgd;a@lg atg

aagt aca acagagcgca ct gaga .gat gt t.ac

ct Sagtiednanad fEvar g an Fiv Salie: Frraen Rt BB HANM cDNA,
O MPRGEPAINRIA L H8GHAS 1RCAAIARAFGTIANVAICESHEE the amplified

ct gagaaaag ggtagaagat 1141 gttcaacaac aaatattaac
Ritsvddgag e vactasaind aineg apydacarqgy tiggrdceaal H2féthod can further

att.tgca acagct caac t gaga cagaaatta aagapat cac
¢ ?’B’flﬁf‘c&ffga“cﬂ%g%Ef"tfd%f@3@%&@%‘3@@5“%@%3@%&%@% 1gating the
pHdducOREPAE vRABAHIABBRIJ 4 ?&gﬁ@grohﬁgt]fr&ﬁ% V87 IThese steps can be

aggaaggggc aaaaat gaca gagaaagaaa ctgcagtgac agaattaacc
rdpe8ted ad ghamed thirdatrehet fignght e¢ctataatvedll. gaagaact gt

at gacaaaac taaacctttt, 1441 cagcaacaac atgeccet t )
cg gaé% a@%aagggeégé}c%mp gﬁ@dgaﬁglgag‘@gg@g%?rg%%ﬁmo base-rich BX;B
. 1t .
e R B A A B R B0t %om an
HBdtagitthe HABD agbealcacaed  sgvih 2Horgagapls; REAMM(518-580)
aactccgatc tcagcttgct aaaaggaaac aaaat gagct cagacttcag
BB (they agraminaieridhepsaig binding doypaink eafpeaasartod gae yector such as
: t F
PEEFEATOBn kL 0568l 15 TG AALEY PR v 550,

ah@ H@RCR) produgicaag Jgads: dg@gdagditlggndlkighitariatghe naliti@Cp@BX vector
t};gattgttct 1861 cttcattatt cttgatatta tgtttatagt

. : ! tat ag
hedibecaradsor diaesiRdeto obtaima constrael Thigzengist irefermed to as HB1. A

18 1R P Lo REE AR AR b Rl TR Wb henIRea witn
aﬁ&ﬁ@xcdmAtth&%ﬁ@BQ&?diEes%M& o8l dnJgB2 kedombiradt coMsuétDThis construct

NO 13 Honop sapi ens hyal uronan-nedi ated notility

iy comeidense a(irppinpindingrsdecle (WBNI - agtheyrms] @NHB3 construct can be
NV 012485. 1 (5.: 7108350 KE DS SOU Ho ' .
SPHORER) PO SRR Ao FiTIR APk G asiiied EDNA. This

" MSFPKAPLKRFNDPSGCAPSPGAYDVKTi EVLKGPVSFQKSQRF

KQQKESKQNLNVDKDT TLPASARKVKSSESKI RVLLQERGAQDSR! QDLETELE
KVEA
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RLNAAL REKTSL SANXNATL
KQLI ELTRTNEL LKSKFSENGNQKNLRI LSLELMKLRN

WEREFMMREVVAKQEGVEMKL QVTOQRSL EESQGKI AQLEGKLVSI BRERUBEEBE26066

TEKL LEYI
v mﬁ%%ﬁh@bé@aﬁ%%ﬁl &W@' 2l M@'fﬁ@bﬁ%&y vector, can
L EKEKEDHVNRNREHNENL NAEMONL KOKFI L EQUEREKL QQKELQ DSL
th&Qe transformed into a bacterial host. The desired peptide can then be purified.

KEL SSSL HQKL CSFQEEMVKEKNL FEEEL K DKL ERL
EEAK Fusion protein(sggan be created '1':?1 orlaerqg acilitate de ec%i%(r%%r pur\{E(%T:%n. One

Rt o Skt e R ool Q6 bt IR MR W AN FubiRic acid

ekt pENmid, PitApKAe ARG tdh SHdMIYAdRI THal ik protein
ALKETEI KEI TVSELQKI TDL KQQEEDFRKOL EDEEGRKAEKENTTAELT,
cerfhgr\priexpressed and purified. For example, a fusion protein can be made using the

R SRR PR R SR vt

debdNEVE @ HHRPRSIAREIIE S AN Ak K TRIuKEENENEYRARME SREEY Kision protein®,
14. SEQ D NO 14 Hono sapi ens hyal uronan- nedi at ed

not i Busipnpseteiss 6an plspirgmcaisd & eider Waxarese ehigmeogeric and fluorescent

L35l BSOSO SRS SIS ARt o

eicaatddadyamiddd paaariGhseliéd inth agstg Taé hbgarpgasgcell capable of
agtatccttt cagaaatcac aaagatttaa_ acaacaaaaa_ 181

pyedicingaefision paeteint Oae of gudinga dal inythe aet wewd be gblettg se ghost to

ct agaaaa 241 gtt ctt aat caaa gattgdt gt
B85 AR08 Pt P by SR BB R, fr cxame. n ne
c2hinbRIRAREtE ARWH [HORMsABIVHSBAGsi6A PUERI EAANHE PeB& Al Bhat carry
361 agggaaaaaa catctctctc tgcaaataat gctacact

g ) .
fasiemanddbe apriraprigja aeregfraghientsc Thepoentbe @nqa@dtbe(%tCR amplification of

t ttttct t . tt.t 48 .. .
GRAGHR LERS A AL B PO RER b S ssin s
FIALAARGEE hppdpridb 9&tLA9h /i RICHRIBREO £t HIASA K ligated into the

aagct gcagg tcacccaaag gagtctcgaa 601 gagtctcaag

Hjgllageat fyereate derotivg) dusigyabelioring transfomsdtmgapiytcan geolaaty can be
661 attgatgaga, aat ctgaaa¢ agaaaaactc¢ ttggaataca
%E@é%&éggﬂ’g’ﬂﬁﬁq tyeg ﬁtgn‘%‘ip Qj’gPE ge&g‘mtqé‘ggaaaat a
Caag @GRty b A8 CFAgHEM W%@XPFQS%@ﬁQ@&bY&S&m in E. coli, for

aagaat gatg adattttaag ccttaagc ctcttgagg agaat att gt

ekamplet Ohcd expidssad atidlge poptangat ctladely sthiglaamb yariety of salt,
cagctgctt g .aaaaagaaaa agaagaccat 1 gt caaca . .
dgtcigrab Rib anilHy eyEang apd E%W"g%a% g‘ggaailgwgt cxipilify 4o modify

s trt a ; LAG-
pRHcARE ol i ARCERE D P RORTARIRD RPALEL E I and pFLAG
BB abit édaaripld, agitigingtréstrictionafion gL AG-BAPodatti¢s ahOBNP-A leader peptide,

aaa tggttaaaga gaagaatctg tttgaggaag aattaaagc

caaga t .
g erian (e SPrefanen (iFiison BtaR 40 AU AUA GRSy GowlNSLE. coliin

R AR TR P AR PA i SRR oy, Llation of
HELHBAY e84 B@achid @0 agiagaa enti-GHROLKERY celaimcccagg
ccaccctgcet tttgcaggaa 1321 aagtatgaca gtatggtgca

aagcdi-t YeeshogtsiaftYsikg g ct caatttga aagctataaa 1381

gcgt taacag.co t ct t caleat

R R L R P e
PolysERAGAdE VAGRAIhOIG veait 86l@a8¢ arhbdflyc6slaatasRiugs that is extracted
aat at gt aag gatgcttcta gatctgcaga ccaagtcagc act aaaggaa

ficme mastcesd] s ehpergingdnfastinatmucesgor bevine lung; tldgshemical modifications,

t gac tt cagaaccaa 1621 clcaagcaac .aggaggaaga . .
pafetise s ULTESTh R0 0 R A e AE SRR EAGE 1 BP9 A aing sites for
ABhFGABIRATH (M%@.éqa%oagﬁe}iaﬁﬁ ebrafR3EBPATIIH, ARRABISEKS Activation

tctcctctat 1741 gaagaact at at aat aaaac aaaacctttt

cagctacaac tagatgcttt tgaagt agj*&a 1801 aaacaggcat

tgttgaatga acat ggtgca gctcaggaac agct aaat aa aat aagagat

1861 tcatatgcta aattattggg tcatcagaat ttgaaacaaa

aaat caagca tgttgtgaag. 1921 ttgaaagatg aaaat agcca

act caaat cg gaagtatcaa aactccgctg tcagcttgct 1981

o oy o - s T o . a4 a
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2221 gctgttatta tatttgacat gggtatttta taatgttgta
tttaatttta actgccaatc 2281 cttaaatatg tgaaaggaac
wa@raosnigsarc aaagtgtctt ttgacatttt attttttctt 2BAN/US2004/026066
gcaaat acct cctccctaat gctcaccttt atcacctcat tctgaaccct
t Bc : .
o R RO P RO Gl BRI ST BHERAGHAR offect of heparin s
nicalfrtéd theagh alyik ditaaction, ehddhahirkedly aegbdrbigathe rategd@gQITinhibition of
2521,tétcta tct gagcttcttt agctaggcta aaacaccttg
thyembi f%&t?rlg@&p g%ﬁ%‘?rtXEE%l tgattctgat aatgctcact

t ggt : - t -

aganar sabes S HLBAEE Aheg Rl 0 Rl O P B mplogyer weie
hepagint (LAMWE) 2040 brpldyied @adgtapeatid amantto reduice dlagdtdlot formation and

gtatgaagit ataatctgtg gattggcctt 2761 taagcctgca )
thrombpsiac ad/ndactionatedhireperin (VEH) nefysacekaidenars heteregepaepsdn length

a%? ér%t%cé?%ﬁ%t?ogqg% V}t? g&%%%gé 1?:][&155%%?1?5660 tfoaé(ﬁ‘)t g.tLogv-molecular-

g gtc cagca gattaacat

et hawtriak (mwaﬂa&@gﬁod@e@ﬁeﬁi wiraglie@didd Bparid {ield smaller

caaaaaaaaa aaaaaaalb. SEQ D NO 15 Hono sapi ens

Phlyatoghaitien witicwgrage nakpeniavmasragaf 400586 kNa UPlgga shorter molecules

QS N R SR DD oo b g the ability fo catalyze
f@&%ﬁﬂ&t%@ﬁé&h&ﬁ%&%@&%ﬁ@ﬁw&& LA B8 avidtability and
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usddReDd] for prescribing and monitoring the use of anticoagulants in patients.
SYAKL L [ KQKI KHWKL KDENSQLKSEVSKL RCQLAKKKQSETKLQEELNK
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Wimé Tnone examiple bhis quantitation assayi hapaiio wag Fﬁpgnd to the jnsiderafima

iR e P S S oNg OIS of landHiia stedphplaced inthe
v/é|11§ QyiRER %ﬁo@lﬁs @tﬂ Qﬁ'&tacc%‘ﬂ&iﬁ% tPihe n% fflereBF 5 1?\1\%"19 GUlﬁ){ntiwn heparin

4 J/ (nol and™ T When at
|s conS| dered as non-ionic mtéractl on and DG 27. kJ
Conpared with at normal [Nad] (150 mM, when DG =
4 kJ, the binding contribution was cal cul ated from
non-ionic interactions equals to 27.1/37.4 = 72% and
t hus the |on|c |nteract|ons contrlbute only 28%of the

I
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1.0 1.8 x | 4 Exanple 8: The Use of Horseradish
Per oxi dase i n Assays Horseradi sh peroxidase is used

wor@sioysssn al | types of i mrunoassays as a col oPCLER1004/026066
or fluorogenic enzynme. Reaction products can be either

coadanihBord wérd Sitnphdced (P theatphinaigesellsy epbn dompetitivetbivaling reaction
substrate used. It has the advantage of being | ow

Uﬁmlgé%&PéiBWB@WI?Ch@ltoﬁbe e yas tie rﬂwyatgm B aygaction took place

bgﬁ%erep & SJ gﬂ{eqﬁc"ga% Llﬂg@lﬁtgom hf:paﬁf %ﬂéggﬁl’oreaﬁgM-HRP 1s

av Bield IobiRs okdatihy a 8f6ndes sﬁhglhinyhl?ﬁ abp£in salBldssless HBM-HRP is
extensively used in ELISA as well as other

aﬁ@ﬂﬂbﬂen@abaewealseg&;@al W t ht et r aret hyl benzi di ne ( TMB)

Co HeE T’ Bopabls o Usfteflek oy RRB bt N RSB LERg o Tb0.000
n%gﬁp Thé %M% @pﬁbI@@EH@ﬁé@tmgH@Pel%ﬁhéﬂiaﬁﬁ %we@nlm n%/rﬂl d 10,000

It was then oxidized wt
ngépla ffhc HﬁM uacwalzle ofdeteciziginyels hElrepadu edtwenn éQ@ aghnltto 2000 ng/ml.

B o Mo e Sl S B s
f Or 13 i3 suFAGH pFRENEC e BpHREBEbod BaRiab ARG b RE R

t hen quenched vvltthS|ne e conjugate was then
deh'fiaby fedievie sPESes cwdcynplasatatid paticms, pI@)z(pteaﬂ@ielapggr@tlon and

ot OISO ARt Qi LB T RS [CSHB LR D ks ocessary to use
@ﬁtl@(ﬁa Qbéﬁptofl@ i e pr%Eés%\ﬁlotl st gHéi?ﬁlﬁHQﬁEﬁ@éo%gulantkmost used

uti1on. Actl efractlons rom st eluted pea
foveths jupmise dndiisdypiosibeinimaliilival @f todcbagurfat ef tehp swigivetinstruments

via optical_ absorbancy, Heparin_binding, activit
ape IfSH RGNS 4Q1 Uhe 1 OscplﬁtélszF%aPS%‘efélb%e EPRERdRys (uwpglﬁégqe of these

1 %gg]r??%é g?{élgﬂﬁégg%ﬁogﬁg{e %%ggngi %%21 e?girp , qu('lbg'_?)ontrol of these

ifsthu&Anisi it vitalr FﬁklmemareSammlue&pﬁea@ent@ ingtriviniests éx asiplien tends to
the kit includes Heparjn-coated 96-well plates, UFH
degragprayer S dus 19 @YD Wgohtion ti alashde ﬂE‘h%‘}}ﬁ%S on the chain, removing

twqﬁggkﬁ% %@ﬁﬁ@%&i‘f&%ﬁh&ﬁh@@%ﬁ b%& c]??{ gﬁ?? e?ter the solution.
1 pardis@inyfor@nPat hepidoated stoakes whidh-#e Ostd \é‘ﬁlﬁblat&ﬁé issue of

Standard Di | uent, [TBS (150 niM NaCl, 10 M Tris
IeRt@IPpis fqd.lqy@pg é@glo}alb% r Quadite control Qﬁ‘[h@ﬁ%stelggg@ﬁg th%mﬁq;de disclosed

b%é’ﬁ'e%w%f %16 Sbl ltrlzartllo ?gﬁctﬁiqf{mamﬁ? opﬁepgnﬁ #%tfng/on a stent, saving

17BN b B 6h P&%ﬁ@(y tHéesdndpRICdy bty dohﬁ*ol Methblis Bow employed.
nmeasur enent of unfractionated heparin levels in

pl asane mMithed efdetgeting agwelsome@quﬁuaﬁa%@qmgna@s p«wg jugating the

R R DR e3P SO i Rpnescence
Ardehes HleBidd B deletind Bipatinioh a Jé&féﬂ%ﬁllfé/ce%ﬁﬂ@i’séd @ﬁb@‘sm@ @he surfaces to |
the amount of heparin present in the sanple. Sanples

ah 61BN fassdldy e depeetermivlacsie, whstanyg thietchated surface to Temove excess HBM

Det.ec Enzyne_ Conj ugate i.n [1s of the he

i L6 thegPaRtee TlAgalS FA Fropyite L i wheriibelaa i lngne embodiment,

HERAGHE ARG L ﬁet\ﬁs&lh%@arfd}ﬁe BhifshE Afheplitn on the coated surface

Det ect or- Enzynme Conj ugate. The concentration of

dhepaimed. i n t he sanpl e was determ ned using a standard

curve of kno of he in. In one

e e RSP HL A P e pgTaorsiesrE Fenntar eolsghlys ceshe used, by
Rxdifie! d 18 R0 1Phe 2 fudYbh BRACAS and th

“ﬁgltoﬁgx H}tﬂ D?t%ﬁ%e?%ﬁgﬁo ! eﬁﬁ'_ilg,pa“ n St andgrd g&ereel rraan e

fluntescand n1igrbsqobasambd (iltllnztetlaa) dets¢tahalerelsofdhuofesOhce @ivien off by the

0.3, 1.0, 3.0 and 10.0 ng/nL. Kit standards were

prepared from UFH from Sigma. "9. 1 nL of conjugate

di l uent was neasured and add to a clean tube. A 'clean

transfer' of the |yophilized Detector-Enzynme Conjugate

was placed into the 9.1 L of conjugate diluent. This

can be done by addl ng 500 m crollters of the rreasured
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a heparin ELISA plate was set up as in Figure 19. The
heparin standard dilution series can be run in

wao eioploigsat e. L of Standards and sanpl es wer e PCTE82004/026066

into corresponding wells. 90 nL of Working Detector -

] cani . .
PSSRl USSR s o coning s
VRS teMNEEsadn 38 &isuilkasd a Fabrésoendertan e detedtied bofor example, using
tenperature. A rotator can be used. The sol ution was
migwscehys exetherdletastP’$-he wel | s were washed four tines

with 300 niL per I Hﬂh ut onat ed

pl at e washer caﬁ%dbcsﬁgmﬁgf)%s ng, ge next step
was iAGEeHr ahbilintent désetlbedbereiansla Eﬁ)a&‘ﬂ@d‘lcdimfrfsﬁ{g MBS
irmediatel@a/ renmoved fromthe wells.. The plate was not

implaptebte m ditl)deVm@,@uﬁh_aSTWe%toWbtqhdﬁn\hﬁ§05§§®‘é’dhtf53Mééiﬁnng

B LR RO R b By T 588 ey an
all@Akithe M‘é%'d't§ cb A tBERY 8bABes! AredilfRAh RpAith. 02 bénthérénbodiment,

color. Col or devel opnent was wat ched and
hgmr@méie@pmdanhfwafaﬂ ooteetlie dedcerby Ete@ﬁpltlsellmltmﬂm&, during

dded fr
G At A hRericaat b S e b SulCopsiding Hfached
HEM dPoRdd fPbRE RS Siticeko ®rfrinbglyEsthsf l%lueﬁfg;he?ml e
using the fornula: [A450(Sanple) - A450(Bl an

[ A450( Zer o hepari n)- A450(Blank)] x 100 = %

Bi ndi ngUs r ngonlin ession, a

st andar d }c 3@%‘516&5 TBAYING oK e,qérz\i% RBMtentration

of h%féﬂfrhﬁ‘zlﬁ%ﬁgt%%@ﬁn BERokt Abisfin JAERAS kidp |t1?é’&{fe%ts°5fhe arin in a
unknowns wer eterm ned by conpari ng the| r percentag

salfjedii Reinogng ab@trinwan be doheexstian tdrorderctorclear 1tl-hqmthersubwnt

be estimated by conpari.n | ues from the_wel

ReBIoY e AT Rgu B SO DI0RI RS e of 18U i3 Reeded in a clinical
I
R L e S LAV S S0
rdéaeensFor d:xraﬁip.be:j Meiﬂ@pmntmmde@cemMcﬁﬁc mgicanbrat&mresUEidh as
Standard (10 ng Det ect or - Enzyne
a@@ﬂ;%agapé COLOBHY HEFSHY é’YB?SfSl%#f SUrgRIE, @ep@fhlwrs gichgs heparin are

o8t et it TR (o a R SR o) Rpi Bl s o cor

wﬁbﬁl @ﬁlﬁjédecﬂd foesign inkthiBfrer(td, S0ciVasNRBIpassithadhine bsbadldons used in
. Eettes absorbance m cropl ate reader, and a
a@glam stgoVae herpRingps be Kangved bydeenobdiies an HBAM.cexposing the HBM to

algae.tggfe %mﬁel‘n% d-}éftﬁe hfpnaﬁn%%{] I{ Ye of Hidd. %fiflnitp léﬁt%mato graphy can

asurenen

bd néddacdrlegmmbedtohemve Repa€v&toin a@arhpw HBM£dan aldieaiktd to
fluids such as buffer or urine. This assay neasures

nprsdiee hepirindutadninisierigs & th @;submﬁ ipinger} tgrepf.ot ei n whi ch

en.co ated ari.n | SA.J o
bt SRR Raplihe sobie FBR ileF oo Tatgnifra 20% 2010
309V 80 &EJLMA)PJWOJO‘% 3F0ab 6H%, 60 AMBUTS tod0EIAHI90%, and 90 to 100%

present in the sarrpl e. Sarrpl es to be assayed wer e

of ot theparkergmaived t he Det ect or - Enzyme Conj ugate in

< armpiteS St BERGR R B i et 5P A gt o o 24 hours,

oPEB& 480§ td Itendags.ect or - Enzyme Conj ugate. The
concentration of heparin in the sanple was determ ned

usi nghe fatewidg e examples of speadlormeihodsthat caf baaped ioremove heparin.
Met hod of Using Kit Dilutions of the Heparin Standard

were nmade into normal plasma to obtain standards of

0.03, 0.1, 0.3, 1.0, 3.0 and 10.0 ng/nL. Kit standards

were prepared fromUFH from Sigma. 9.1nL of conjugate

di l uent was neasured and add th a clean tube. A 'clean
transfer' of the |yophilized Detector-Enzyne Conjugate

was placed into the 9.1 L of conjugate diluent. This

can be done by adding 500 microliters of the neasured
D|Iuent to reconstltute t he Detector-Enzyrre in the

~~ o a s

72}
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A 1:10 dilution of 10X Wash Buffer in distilled or

dei oni zed water was nmade, and a heparin ELISA plate
WORMSHESSUP as in Figure 19. The heparin st andBeTUS2004/026066

dilution series can be run in triplicate. nL of

St andards and s I d into correspondi ng

wells. 90 nL ofdg)\?@r(ﬁﬁaﬁgﬁ%g{g%r - Enzyne Conjugate

was doistedethod aff tenwlihghepae fitont invoBesadsoviahg the lepalin to beads. In

S ST St A B AR S e e
G onBEe ol B Pt PO ANy SRRGBRARE HRM T e
sy, Buf ddir-covAleng (I SHRG STtinpradtien WElsd I HBM: 84n 4160 bsBidtinylated for use

After washing, the next step was imediately carried .
veith corappiiarheroptayidin heads s Thgsempig et piBe nep Hplpds remgked is then

.S. | Q - oy
BT B B5EYRRIR R e T romoves e
Hep&ritbabRGhE Barhpble. lBMKarbilsd Beoadtiverpanabpleed e bad.30 another

m nutes waiting for the zero hegari n wells to devel op

embodimenti BRM eancherapphiedio aciveed beasisor devel opnent was

wat ¢ nd,.over devel t nat . all . St .

ool e e ST B el ai R WS b 2 APty

Pusi ¥ oYY hepiien BRSQ bR Al uB sReCVaMfld thdasmb&esT HBU in the HBM
nmeasured at 450 nm The bindi ng percentage was

used foulparifdatiomrcan ablpw paefpieatial ingng pevaripuagizes of heparin molecules.
[ AA50( Sanpl e) - A450(Blank)]/ [A450(Zero heparin)-
A450( Bl ank)] x 100 = % Binding Using |linear or

nonl i near regrqgstggaleﬂﬂigmﬁf curve of percent

bi ndi ng versus concentrati on of heparin standards was

pl ot tlednothiepaethad, the HIBM &f cowalenidweaitached to bkatls Mnione dxdmyple, a GST-

SR e R0 KT B A B oo
2hREidAlMESe bERMRh MRindeLdiSuds QPRI TULAALY AR RAMESeste? of IR agarose

values 1n"the standard curve. Exanple 12: Low
bivtdse Thisdoas el pplssibiéypaff modiflingNH) HBM BAini resiflos, but a significant

RO AR T LR BEIo06Y i oppAPe | Figggy tha prescrve HEM-

h%ﬁhﬁmﬁ St gﬂ@ﬁ%? Q: mg/ M), Detector-Enzyne Conjugate
vi al, éonljéugat 0%% uent, TMB Sol ution, Stop Sol ution
(0.5M H2SO4) , \bdsRedoetiverAmbtagionOX, (diluted 1 part

plus 9 parts dH2QO t e TBS-.0.05% TWEEN 20)
St andhy HBM paresiso & l?ré%%‘(sbyg@f%ﬁw REEyation do ﬁ%mdrﬁyswqwa example, 2

Sy BLRst L5k SO ARR SR SN LBl ROyt om 4.0
6l paure BpdeliicaRy ki theirang® ofpalind. 5 tas Symosnspyeaigichliyded 5.0, to a
assay designed for the jn vitro neasurenent of low |, .

PeOPdHERev G- oKy RebEAtedagarose bead. dhe serulimgisesondapanaipe linkage to

PR3 DAL L s 1RSI e oo
afFotheld €630s6d 1Y AlEadif-contatiRiy sakipde, A &id Heptdih BAniBotslized on the
conpetitive assay in which the colorinetric signal is

begflser sel y proportional to the anmpunt of heparin

pres LF%D the sanple. Sanples to be assayed were

first™ 8d with the Detector- Enzyme Conjugate in

vel | Digflodell dehppavieikits G bRdirdh@tcreagiBdthhfcanbett’€d in practicing the
sanpl e conpetes with heparin bound to the plate for

nisitiadis sisclsfsed hereibe twtkals caningnde @oyifasgenter cimbination of reagent

concentratio f h rin. in the.sanpl.e was det ernm ned .
EPRET O vl B6 biterod i AR fed B pefiisTith M bractice of
thed 8d1bded 4a&tHodsO Fok BRansi1anAekith Sould/ Rick/e Eﬁme@@totﬂ&fonn the

heparin bei ng assayed. Method of Using Kit Dilutions

of the Heparin Standard were f8de into normal plasna

to obtain standards of 0.03, 0.1, 0.3, 1.0, 3.0 and

10.0 ng/nL. Kit standards were prepared fromfrom

Sigma material. 5.2 L of conjugate diluent was

nmeasured and add to a clean tube. A 'clean transfer’

o a1 - ~ s . a o o .
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Diluent to reconstitute the Detector-Enzyne in the
vial. 60 seconds passed to allow the |yophilized

woriosnigss2 t o di ssol ve and then the |iquid was PCOEs2004/026066

back to the tube. This step was repeated two nore

a%ﬂéimi%a Sh ctﬁ}ﬁ@ hése& ﬂﬁce‘iﬁ rf"éiﬁl%d’irﬁ E@ﬁétﬁ@&’st &s Wall as the
en trans erre ron1t e vial the tu

Hiffetstand Rnoymd¥qiésttoBisé f}&rprlmersj asﬂntdnldettl or dei oni zed

wat er was made, and a heparlngEgISA | at e was set
as i MIFsmRe gba kitpier alasparn FLEY A AOEPUSSia micrgrlate e [BM, and a
c%?o'} (#39615%? g&ggéﬂé gdﬂtfoéftsﬁndaﬁgs @wégg bubfef] gﬁ? %"gg‘%,ﬂf su?h as the

nto corréspondi ng Wwe

A(Mbﬁk(blﬁﬂl‘la@trﬂﬂ(@ from Simanreortobstagdirds, wach agtehrincah Ipiroducts and
wel I's except the Blank wells, and then the¥ were m xe

W\?@thUfﬁmﬁé‘lﬁh a% BBy 1y with detsramt Ry e addedy @hefrmfal?late can be,

R SEREHELIES) LTS RS R mT ey opigpats e

1frRed td dnn@syide tbir &Q&u@h peead\ef dn I@Bmmﬁ{e Biefiecan opfionally
aut omat ed pl ate washer can be used. After washin t he

indude ant BB T, andeaitizGSTHRR r Exasapleyef Kitsrpapdd aps for their use

buf f er S 'rr rempyed fromthe wells. The
Cﬁ?i{f’g Rﬂéﬁn m Felsgmgd)f?r A9 100 nL TMB sol ution was

add e%ﬂ&h&%ﬁﬁnﬁ@ df a Ki@nipridbLa vasideephrad galck fest. Mhis kit comprises
dark at room tenperature for 40-60 m nutes waiting for

anhimnpmocheneipalrtest, andl ingruciorfe The bpmunolagiveklicstpan be gamilar to a one
e obR R St O Y R SRR Epningpan 1M anc
AHIRA1¥R 6 Bhlanansr \tvﬂﬁl 16Phh isf defdBrdd. B8r &:Qn2d, |a0WmpId6f urine or

absor bance of each well was then measured at 450 nm '
bldwel danbetiplaged ax meapmlyetlmmw1rldaowheﬂed frastion alping geiftpitsedissolved

USi n t he uglg}gat:hf: hi:é s g? g }m‘g{l t@ﬁg &%&fo&%)%%the fluid reaches
tﬁ%Hm/I |Wlﬂ§l‘?5a19l56 Mt RR&ss, tROR AR @fn re%cts&fﬁﬁ‘ dRIBEL WEen this

per’cent bi ndi ng versus concentration of heparin
Impperd athel STRI triggavs meehzyhﬁna sfart thakieg sn msoluhlertyanwhisk npon
determ ned by conpari wPEr centage of hi
SPRIENAVEE syota{5S SPantaTa o e et Hcome Yable. he test can
?ﬁ%{m:ﬁﬁhﬁau@é’ a E@ﬁfﬂﬁ Rxhﬂ(govtf hﬁle\(:%}lﬁl&s\%lﬁlﬁg\m shB&s ﬂﬁhissto indicate that the
ont arni ng unknowns he values 1n the sta
HERNVia thelpapet iibidt b\“ebbrﬁe dzpmehgedaﬂ‘ heotest canub®uisne, blood, sputum, serum,
publications are referenced. The disclosures of t hese
Pobsmeator srample. torisfeet kePefiRet i es are hereby
i ncor £, I
or der A e atHlci AR T SsGRB o Afirk it plccule. The

HBiVCdanbeiasusion pritéia fop exdnalasThel fluoréscént bﬁaoleqlﬂacairite ztrq' fluorescent
those skilled 1n the art that various nodificatjons

rapleculapapablesi gllewmader thedesteron ‘hfeth% HEMnPng af gl ipthe art will

R P SR Bl g o e
BWPaTR6kit bsh 4160 68mptde! dn?d)f tHé \Ial‘iSu@HBM frdMécules and their variants

consi deration of the specification and practice of the
diselasad lnvedi scl osed her e| n. It | s intended that the

Ll i A ORISR e
1B TAG H1Mnﬁﬁis@éjaﬂ3HBM ﬁldi&hle%éﬂaﬁ gfﬂﬁh@l dEptuve ligAral Basicallﬁ in one

conposi tion conprising a_ heparin binding nolecule

exBiBRje, stailized beadm@mteewag immigbHigpd ngrM el be @Qm@m@%msa sterile tube

BronER Vpich bty Hhid Rich 2 Bioghwftng R PSRl PER hopBhn Squtg be

c% tulddC R BERIs WAL tRE re%a?m%ﬁmdfdéhktﬁtﬁént@ QBRI $ds8 Ehréugh un-
second [T nker and a third . The conposition of

claim 2, wherein the heparin Bilndi ng unit conprises a
peptide having at |east 80% identity to SEQ ID NO 6.
5. The conposition of claim4, wherein any variation
of SEQID NO 6 is a conservative substitution. 6. The
con‘posn t| on of cI aim 3, wherein the f| rst second and

- AN~ 1 " R I~ A — L

—




8. The conposition of claim7, wherein the GST-HBM i s
al so fused to a bacterial al kaline phosphatase (BAP).
W@200Fl08856Dnposition of claim7, wherein the GIHcHBAMW0$026066

al so fused to an enhanced green fluorescent protein
R T o G 0T Bk VI SRR 2w ptf apd or high

shltBMfernfoc hreil wsisaifi ddsired. An assay for detecting heparin,

t he assay conprising contacting alieparin binding

nol ecule (HBM with heparin form ng a HBM heparin

conpl ex and detecting the ZHBM heparin conpl ex. 12.

The assay of claim, wherein the HBMis the HBM of

cl @.nSequreices13. The assay of claim 12, wherein the

assay conprises an ELISA. 14. A nethod for determ ning

t he anounfSEQ IR 1 nBXABa(B isrgither R oiKrand ¥ contains no acidic
conpri sj i f t he | exwith an heparin

bi ndi ngreﬁglug%?%gfﬁ%ﬁ’pd'{éﬁmgnﬁnﬁl‘éﬁcﬁgubati on formng a

HBM m xture, wherein the HBM m xture allows for the

f or mat i nn SEQ HO N\ heparin conpl exb) detecting the
anount of HBM heparin co@ ex in the m xture.

15. The
5'-CeiGATEC G RGAT ABCGE BT GRRA TBMAGA G R d OGN GfE-3'
claims 1-8. 16. The nmethod of claim 15, wherein the
HBM conqir SE€¥IDN@y3 ure tag. 17. The nmethod of claim
16, wherein the capture tag.is biotin. 18 The nethod
5’-G&A@¢§%C@CM%$FG§E& SO TATChAMded with a
capture tag receptor. 19. The nethod of claim 18,
wher ei M.t BEQHPNO=4t ag receptor is streptavidin. 20.

The im Ln,t re
GBIl ShEMACT s E GastirGBEr i B fieaoeTaccaea
TCTEhbdAGGAAGITAEL-3her ei n the solid surface is a 96

well mcro titer plate. 22. The nethod of claim 20,

wher ei rb.t BEQSID NOD:surface is a mcroarray. 23. The
,ethod of claim 15, further conprising the step of
S-CRAsHMNGCARd TGl GG aGATE CGh GﬁTQAaXQCé&TTCCAGA
ACGACTREE(JErpATAGIgsBhe step of bl ocking the unbound

capture tag receptors with a bl ocking agent. 25. The

met hod @f SEIQRIDMNGE, 6 wher ei n t he bl ocki ng agent is

biotin. 26. A nethod of detecting heparin, the nethod ‘
RDSAGELGHRNLKQRIK BN AY RLK D ENS QI BV SKER ST KR QNIERLQGELD
KAl@Bpl e to an assay, wherein the assay utilizes an HBM

and (c) detecting the heparin. 27. A nethod of

detecting heparin, the nethod cgnprising: (a)

obt ai ni%hg SE@M@J hyplurgnanuedia dtm@tﬂgtarrﬁpﬁmtw (RHAMM) [Mus

HBM ar}g ;cgﬁ sissayi ng for HBM heparin conpl exes. 28. A

met hod ‘OF det &ct | ng heparin, the nethod conprising (a)
ACCRASKPYMg HRA_HBRR@GNd heparin sanple together, formng an
sl m x{Gekeoahd (B WSS ping i1 an HBi hepar in

complex Ts present Th xtdure. 29. The nethod of

cl ai Md8pkaMIL eindph i psapdlyavk s OBt ity ¥ ihgres ganlsidkdt

subpeaillasdkka¥ hesvarkdiott ofkdekaidn 20:alnhereichdktiedhBMelekteakl

i s leheakiBMkoE1 claznaglekr8ltel tTime Inpkdiddeddh gkanral8De lmklrnkret

whépeilyrepkge eéﬂ%{é@%@ﬁkﬁn’g 1&6@%&@ @gF ¥ g%i klleyige
k llet
et T %%% o e
cl 35 M30qe MREE Bl L 08 KTBM des a Aldqaf bR it Dvid g3 Oldilsta eqlerldnil
suppordekedd ek higafRGdi0d afexgh@iddn 3D;avebgTILisigéi@dta gslrdvtagl

sanpl esegelynds s 1bdoed, lascpakendotagdrdvta §desvijelpt Rigdgslrdvs

of 5?%@6&??}%5% i AL G g e L MeaeksyRAyqs Apytassiyd eyarmvadly
i mg,& Inlragi @e? £ )1t @ iy qijgr g 111:- eke nvmteltmeil
nk e ekEKpE 1 L1In nkirdsya qgllghgnlkg
Sanpl &iW 1k& ki knaba koéfﬁélggq - %rrh%d pskafchask
conpl extigmdeahigec 35. The net hod of claim 34, wherein

the HBMis the HBM of clains 1-8. 36. The nethod of

clai m 30, wherein the sanple % plasma, blood, urine,

or serum




37. The nethod of claim 35, wherein the HBMis
i mobi | i zed by adsorbing it to Sepharose activated
whead®18538. The net hod of claim 35, wherein t heCHBRO0$026066
i mmobilized to a mcro titer plate. 39. The nethod of
claim35, wherein the HBMis immbilized to a
m croassay chip. 40. A nethod for detecting heparin on
coat ed &uiSEQH N@o3rhyalaragin fhadiacedomstility teoepton (REAM) [Mus
to an HBM fused to,a reporter nol ecule (b) washing the
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n.an th aim

ted % pet ! od of CE

tca ctcatc
el e, TR ggga%%m et e -
Coﬁ@i'tﬁit@@gﬁb%ﬁt@&tﬁo £LddlcCe e 3aade cﬁﬁcf@ QQ ad¥agt gtcttttcag
cl abmaARxc pejatttinapoatatgsgild acecdasasa hepatddebt ethacaaagat
st @At .achdcctiige theichbebasf tedaapayd0 aagdrat et d tsteépi% E ggactctcag
assayi %afggtﬁef@%%‘igaﬁoﬂﬁg%gaﬁ §agﬂﬂ$étb§/ %Eaggraggc eggtzzgigggg
m ég @gtgcgg dgtgég gé @i’ SEM %ﬁ ﬁ%@@ ggg cttc actggaaaaa
QRigBE: IR aa &l caStydat &jcsbaa &ég ke tgaagatggt
and41 rt&bbaﬂﬁalg@rm:.atéﬁgag_EhEcﬂélabcﬂfg ghat@mé@ asheéLRjala t tRgagagag
HBI'tS’IOiL fcehegddBM qﬁagéa%aaﬂrsgeltfgaa@ 934myckty9 @bctdamiont 4B aggccact
Fhé"‘é‘gm%‘ g%igftéagﬁﬂg%aadéfwcf‘i’f;e PBMcaage scueotiies
Th% %% §tta c g@ tcé@ﬁ ﬁg 5% géﬁégi §. gatattgc ccagttagaa
LAl ecf QOLRBLCa 26 ct “cgaggaaaac
Theoklattt@éatctltﬁl dﬁaéljcaafalﬂr hdeigacaPhbdtigafORtEctact tgaaacagaa
st aptdacdsaBBcc Titgtkadcaef ogdtapayadb agdantbher ctomqmatsge Nggagatgcag
i@&% faélcctgac?ﬁeaqggﬂcggccﬁaﬁgﬁﬁﬂgg Fﬁﬁﬁaﬁé?tﬁzé <’F$°§|gﬁ aazaaizag:a
§E§p«3 ? \?glcgtgca % gih%a aag §§;‘ t Cét-r:glaﬁ tgﬁggctgaag
ml@f)P dt%g E gM ggctggtt
V\/ﬂ.EBEIa&aE@tggCa[a@a @iﬁgl §aacg<aa& at:.b& THRRcaacctg
ki1l 2 bfctghgaamod agaherternadtdugadiBM pstacmgatstctcngc%a agccatcttg
TRE8 kA tHF2ErA| 3983 2 igheF FICACIIRE SRTAISCEIPnNgeCIt6PBrtgctcagtty
wiely FERaTiioE SZZ@%E%B&S@déiifi@a"%gmag@f%'tgiié%a&gt Cqteactact
V\’figgflcra\gg Z %Hi 5 gafa%@iégt § g] Z—g agggtjggggégacgtcact
S@BRiMgclEa t§§%a§ﬂg heﬁagaﬁﬁ:&rcl E]atg'ét acadhea agggacgtc
cliasmag¥gctwhet giggatdethefpauicnatics howthodac ahatagaesghicttaaactg
hégfaqf 98928 LT I chetargd %ﬁaaeF%aq@ Qtiqgc\h@@#aeuaﬁagmaga :gatgtzﬁia

a caaga

& %QEZ}“EWZ géﬁf‘qﬁﬁf‘e%‘?@é??ﬁ e R O e o cong
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g‘i”elcg aw rFtha ar e%fté'ﬁi‘?{f‘ h%atéiévg‘i?é aﬁt‘%ﬂﬁézgtfaﬁ;g:gzzlgggz
aé g%‘é ED§ E l‘%(i g tﬁﬁﬁt@Ztg?%qgg tg caaaataact
hepad |t@aéa%.g€9@ c% et € € Aol 8 o Ll ?Z) -atatccaatc
Thexmethodtaaha Q-Jtaa;xagﬁzt tawtcmag&ﬂ&gttmtgagg R@tccactaa
t Aeshrediadittdiericcetdapbe wosadsjatet taagdgaddaovksrpabhe HBhMaaagea
82l ﬁaa@aﬁtr RCFACCEAAAEIFE AT NEIACF RIS BigF Y9ephed Igttotctage
i 33%11 SOBYEEE T FPFIEPAY P TS et G e pFEETRIRF tecactgctg
anmount of HBM t o the subj ect®3SEQUENCE LI STI NG <110>
University of U ah



<120> HEPARI N BI NDI NG PROTEI NS: SENSORS FOR HEPARI N

DETECTI ON <130> 21101 . 0041P1 <140> Unassi gned <141>
WQOS/00B512 <150> 60/ 494 , 495 <151> 2003- 08- 1PCHLUBIINA/026066

67 <170> Fast SEQ for Wndows Version 4.0 <210> 1 <211>

9 38212ctdeRgt 21 8xgtArtedt ctatlggbeciiencetce220>as223ytt gtetttgetg

Dedétti fracomasT Readchiticaklc8dgabit octatsttgcax htd¢reebcectcaaatce

c oMSE r O LEBPESCRAARFANT £DIgEecatQ aagbaptagt gaggptdsac Appaaatte

// _ -
or Lys <2 <222> 2-8 <223> = basic
resi et SO NI el RNA RHEIND . "o xaa 1
accEssIPR0> xB4stl riad <212> DNA <213> Artificial Sequence
VERSIDND> <XBR55MDaéscl:pthomssof Artificial Sequence; note

KEY
S0

het i€l déttier mdo
ct cot PG TECAYET BTNy
DNA <213> Artifici al

sompi cc gertfh r8 EeRF O ¢ CREBYY cgine -

§o%s <210> 3 <211> 39 <212>
Sequence <220><223> Descri ption

/ tréfs18¢ 1 dd-ngRalst BagkiemeeTkNRSBIvRoSMEL RE3ITE KSIOMESK I UCt
3 ggagcggtcg acacggatgc ccagagcttt atctaattc 39
CRINGFGRLVE TESHIDERCETEFREEY TDRIC AR GEEKSKYR FAEERALKEE quence

o S e o

<400>

cons

?éﬁﬁ;@kééﬂ%g?éRﬁ§EEéiﬂRﬁkﬁﬁTL§Sﬁ%6?i%§? not e

RLALERQEYEKLQQKELQSQSLLQQEKELSARLOQQLCSFQEEMTSEKNVFKEELKLA

LAELDAVQQKEEQSERLVKQLEEERKSTAEQLTRLDNLLREKEVELEKHIAAHAQAIL

TAQEXYNDTAQSLRDVTAQLESVQEKYNDTAQSLRDVTAQLESEQEKYNDTAQSLRDV

TAQLESEQEKYNDTAQSLRDVTAQLESVQEKYNDTAQSLRDVSAQLESYKSSTLKEIE

DLKLENLTLQEKVAMAEKSVEDVQQQILTAESTNQEYARMVODLONRSTLKEEEIKET

TSSFLEKITDLKNQLRQODEDFRKQLEEKGKRTAEKENVMTELTMEINKWRLLYEELY

EKTKPFQQOQLDAFEAEKQALLNEHGATQEQLNKIRDSYAQLLGHONLKQKIKHVVKLK

DENSQLKSEVSKLRSQLVKR

ACCESSION
VERSION
KEYWORDS
SOURCE

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321

EGNPNCC"

"

KONELRLQGELDKALGIRHFDPSKAFCHASKENFTPLK

10. SEQ ID NO: 10 (M.musculus mRNA RHAMM) nucleic acid
X64550 S41029

X64550.1 (GI:1495185

cell motility; hyaluronic acid

Mus musculus

aggccttagg
gtaaaaacgg
gaatagatat
atgagagctc
agtatgatgg
acggagtcta
aagatcgatg
gcatctgatce
gagaaggatc
aagcaaatag
gtcagcaagg
aggctggcectce
tcacttectge
caagaggaaa
gagttggatg
gaggaaagga
gaagttgaac
aagtataatg
gagaagtata
caagagaagt
gagcaagaga
agtgtgcaag
gaaagctata

(house

tccaggaagg
cttactgaat
ctgagttctt
taagecctgga
tcaaacagga
agggaaaaat
aaaaatgtga
aagtggaaaa
gtgagatttt
aagacctgac
atagagaaag
tggaaaggca
agcaagagaa
tgacttctga
cggtccagca
agtcaactge
tggagaaaca
acacagcaca
atgacacagc
acaatgacac
agtacaatga
agaagtacaa
agtcatcaac

mouse)

aggaaaaacc
taaccagagc
atgtttattg
attgatgaaa
aggcatggag
agtccagcetg

aacadgaaaaa

atgcaaagta
aagtcttaag
tgttaaatgc
ggctgaaact
agaatatgaa
ggaactgtct
gaagaacgte
gaaggaggag
agaacaactg
tattgctgcet
gagtctgagg
acagagtctg
agcacagagt
cacagcacag
tgacacagca
acttaaagaa

64

receptor;

atcttcttet
caacgagcta
tagttttetg
ctcagaaata
ctgaagctge
gagggaaagc
ctcttagaat
gatattgccce
cagtctcttg
cagctacttg
ctecagtgctg
aagctgcaac
gctegtetge
tttaaagaag
cagagtgaaa
acgcggetgyg
cacgcccaag
gacgtcactg
agggacgtca
ctgagggacyg
agtctgaggg
cagagtctga
atagaagatc

RHAMM gene.

ctgcgagtaa
ctaaaaggct
aagatggtca
agagagagac
aggccactca
ttgtttcaat
acatccaaga
agttagaaga
aggaaaacat
aaacagaaag
agatgcagat
aaaaagaatt
agcagcagct
agctaaagcet
ggctggttaa
acaacctgcet
ccatcttgat
ctecagttgga
ctgetecagtt
tcactgctca
acgtcactgce

gggacgtcag
ttaaactgga

tgettcactg
aaaggaggca
ccaaaagaat
aaagatgagg
gaaggacctce
agagaaagaa
aattagctgt
agatttgaaa
tacattttct
agacaacctt
cctgacagag
gcaaagccag
ctgctettte
cgcectggcet
acagctggaa
gagagagaaa
tgcacaagag
aagtgtgcaa
ggaaagtgag
gttggaaagt
tecagttggaa
tgctcagttg
gaatttgact



<400> 4 gatccggtct cgagggaagt ggttctggaa gtggttcagg
ttcgggtagc ggatctggtt 60 caggaagtgg tt 72 <210> 5

W 2h3m18522 <212> DVA <213> Artificial Sequence RRR0S2004/026066

//

<223> Description of Artificial Sequence; note =

syrishettazaagnst hhgiagedd) ygbrpiragaantgtadadagCitiAfcsaca gecagatattyg

agJalt4@cgm9atgwg gezctagt crnegaditatoca aggacoattt aPtttgca gaacagateca
%?Géé %%am argEpgsaf: £23338aghe @HE%“PR“F &rffgagaa aataactgat

Aw%z E éﬁeﬁgag gﬁ)§c§%g%§gaTxg§8 aqﬂagctgga agagaaagga
o St St s | éiz—cgsaxgﬁiaema&éﬁst&@ﬁ FEC UL
4@ Ada éﬁﬁcg ¥&a cagéa Rttftgh Yattidgs g @dacPesydaClcagetaaat

Lste 0@ #rdaysadedy i5tddtet¢_q/$c$:dy<82a\faﬁ g‘ﬁabad_ana LammthyagcAspaaaatcaaa

GJLPGASWtSéFS‘Gan aEhganyes swaz@a% caageragat ngatcw@aactccga
t Egataaagct

LSy & 6P G TS £O8E0 SRS
a cac tcc T tc t ca aa aatttt
Ol4 é@gaaila:@é gi Xg:gc ia% tg%ri t %élt g lg%aggaatca
r11050tégia§£bﬁé l&Ett asetl har v gsd t&2d ttgttc ttgatattat
Arziiefii @utﬁlat@:ﬂpuEﬁl@:ﬁ:tsﬁﬁﬁoaa%btmetd:tmqtgnccﬂtfagtctta ggtatatgaa
A«%&2ﬂ|%ﬂgmtaékﬁyuegﬂﬁ§ttgkﬁ @te£g§ n;¢“g¢p@gqg§p§tqhg@pce@gggataaacatca
1%%00%%&6@ 62 9%’9&3 aoaagafe.t CF’h IACASFE saepLactactate
Pri e i g ég L
c c
\@ﬂ46hy§é §§ﬂét éh Bét a ad Saékabﬁg fc Ve éﬂcgcaccct

SESZE’htega@bﬂaﬂ.a}éS tSflgakhdn Agg:ﬂ%laeaé_)t&géstﬂ:t rtglalaggcaa&t4tt£btcacctg
AR5@L Bt ety thAshad_GQCCS@HtM etgAs gtyg #@paﬁfatﬂ’aCTmattactat

oo it S zﬂ%‘rcg e
5ag;g E%Z 2gﬁga5%§a ¥§E E cﬂdég 2&% Ezgzttcttz
yz%zﬁs&t abgddls gax ch L8t atcaaactac

Lm885aa9ﬁt5aaecngeﬂggé&cg: Gccycaﬁbggﬁtmgég;:&aby&o%gagydte tgccctttgt

(}2?4A5¥gqvbgcaagutEgpet@}qP ggctecagat gectgtactce cactgctget getgttcecttg
3001 gtactcattt atggtactgg catctccaaa acactgttgt ctttgctgta actaggcttc
3061 accaatagcc tctcataggce tctcttecatg gtgccaagece tcaaatcctt tgaatgacce
3121 cttcagtctt gggccatcaa ctgectactga ggctgcactt ggaattce

11. SEQ ID NO: 11 Rattus norvegicus Hyaluronan mediated motility

receptor (RHAMM)
ACCESSION NM 012964
VERSION NM_012964.1 GI:69810229
SOURCE Rattus norveglcus (Norway rat)

ORGANISM Rattus norvegicus

MGGGVSYVGWLEKSETEKLLEYIEEISCASDQVEKYKLDIAQLE

EDLKEKDREILCLKQSLEEKVSFSKQIEDLTVKCQLLEAERDDLVSKDRERAESLSAE

MOVLTEKLLLERQEYEKLQONELQSQSLLQQEKELSAHLQQQLCSFQEEMTSERNVFK

EQLKLAT.DELDAVQQOKEEQSEKLVKQLEEETKSTAEQLRRLDDLLREKEIELEKRTAA

HAQATVIAQEKYSDTAQTLRDVTAQLESYKSSTLKEIEDLKLENLTLQEKVAMAEKRV

EDVQQOQILTAESTNQEYAKVVQODLONSSTLKEAEIKEITSSYLEKI TDLONQLRQONE

DFRKQLEEEGAKMTEKETAVTELTMEINKWRLLYEELYDKTKPFQQQLDAFEAEKQAT,

LNEHGATQEQLSKIRDSYAQLLGHONLKQKTKHVVKLKDENSQLKSEVSKLRSQLAKR

KONELRLQGELDKALGIRHFDPPKAFCHESKENVTLKTPLKEGNPNCC"

12. SEQ ID NO: 12 Rattus norvegicus Hyaluronan mediated motility
receptor (RHAMM) nucleic acid
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100 105 110 Leu GQu Lys Thr Gu Ala Lys Leu Asn Al a
Ala Val Arg GQu Lys Thr 115 120 125 Ser Leu Ser Al a

W®e005h8855A a Ser Leu Qu Lys Arg Leu Thr G u LeCI/tiS104/026066

135 140 Thr Arg Ala Asn G u Leu Leu Lys Ala Lys Phe

Ser Qu Asp Gy His 145 150 155 160 G n Lys Asn Met
Arg Al aaccetctder ciiaaGlis geteddettl ysateetAr rtAspadi®® tcccactatt
170 617‘59Lc gcyhEg 9@%9%%2 £y %aWEFaFA t‘S‘é‘rtaWE tqg@?gﬂfz%ll; 99tttcgggg
y 18 aa @9 at c % af@@t . éa % c:iaiggtzz
g ?Lso@t E'tZ—Q'Qrtt cﬁggt ttagaggttt
5_°,o|?=y1§ag|tt€ae~é@ g&3dyg6&st Gyt )g@tt@jttyglaagﬁﬁt@: dlacagaaaaa
Lyssed ¢rcltysgadtOadimg2@dh Haaa@spgﬂguatgﬁsaa@saa@tggérm atacaaacta
GI ULZE tE‘éEBCLCéua@t@g a Ialgét@ﬂﬁaﬂgag%a%(ﬁ%sa%@ pfgccttaag

a a ga ttaaatgt
% % at g @g g@ As gctgaaagce
zég ﬁ @% g@a % gcﬁ agaatatgaa
Y%6 Egcagcua gthH: SiaangUa @Qa t ZQade)ﬁ&g ald ggaactgtct
Seﬁzh.eg,btaatlct(ﬁlCUagf\Sa@ch'bcﬁ: thycdehetiSenadayyabh nt@c@ ebghsgaggaatgtce
2757828@t2859d_a€ua9’¢ﬁ9awt tgscaCy sa@gﬁgdawalz@wc@pgcam:p gaaggaggag

ag[%%g%a 29@‘:293%3@69 Saglsig ggaacagctg

g i t@ﬁu 53{ DBl cAb Ga o gaa %3351 SZEEEEQESZ
314 Qacl-t%ucg gt AE@:tlae&'agNt@atl:-ﬁéc R agaagatctt
GMBTya[aaG:glga.gylSaﬂ.te:lgaad't 32&9’&396&'3%5a@dat§g831ﬁhg|ad.aeg ggtagaagat

G 14SegttChacaSer aéLC”éléIltE@ilP @W@ﬂg@agaq@@a@y lPaIEeEng?@@ ggtggttcaa

@gogthégcaﬂa a g]aaGgﬁaq;_aél&tESSaagéEa atcttcatat
:l@ ?ig iEt % g gg@a% a@a é(Saa aQ %E ctttiggaag
a aga agaattaacc
Phl%B g% 0 & L8tk @ad—%ﬁag 2 tgaacctttt
380 2k edbhghASHcAlcat Jplc gl it Gb&hdcy§aﬁaugﬁggc€§: I’tg$e§aaﬁga acatggtgca
Arig oL eartVadgdapsaB8ea80x 396 agBfaGractangc@ LrgGEact@gy ccaccagaat
%GEy%tgséﬁcaF‘ﬁr aggtgagqy @WsﬁéaaarﬁFg%gaE%@a&esa%fe actcaaatcg
4l

és ’%% % %E § L@ bg cagacttcag

tttttgeccat
Ly§74 % % %g :&; g :lél; gaactgctge
Letsold ©28k&a nt@alggb.ycﬁ: §y§gaA§ﬂgg°&|5gﬂ_d'u’aa§85:aééeg(A:@ agattgttct
Al 1860 grc8ertateuciygtAsis VatttihagtAagaGiurate Fa@Eat8at aatttetact
Ve 26 IPECRHE A0S Al EpSIlgrASRATR Cahre R Reaay Sactincs
g RE9 o ABEIRT I ATE AFO gaceart

TERTG | Lys Tyr Asn Asp Thr Ala G n Ser Leu

/1l
Arg As S R
an g 313‘{1??(#?]9 Ni\(gh l%ﬁlgn%ap%ng h§hirbfdh-Aédiated nfdttity receptor
(RHLAMM)
ACCESSION NM 012485
VERSION NM_012485.1 GI:7108350
KEYWORDS S
SOURCE Homo sapiens (human)

ORGANISM Homo sapilens

/translation="MSFPKAPLKRFNDPSGCAPSPGAYDVKTLEVLKGPVSFQKSQRF

KQQKESKQNLNVDKDTTLPASARKVKSSESKIRVLLQERGAQDSRIQDLETELEKMEA

RLNAALREKTSLSANNATLEKQLIELTRTNELLKSKFSENGNQKNLRILSLELMKLRN

KRETKMRGMMAKQEGMEMKLQVTQRSLEESQGKIAQLEGKLVSIEKEKIDEKSETEKL

LEYIEEISCASDQVEKYKLDIAQLEENLKEKNDEILSLKQSLEENIVILSKQVEDLNV

KCQLLEKEKEDHVNRNREHNENLNAEMONLKQKFILEQQEREKLOQQKELQIDSLLQQE

KELSSSLHQKLCSFQEEMVKEKNLFEEELKQTLDELDKLQQOKEEQAERLVKQLEEEAK

SRAEELKLLEEKLKGKEAELEKSSAAHTQATLLLQEKYDSMVQSLEDVTAQFESYKAL

TASEIEDLKLENSSLQEKAAKAGKNAEDVQHQILATESSNQEYVRMLLDLOQTKSALKE
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WOL@s Q855 5er

TEI@MV@‘MNIYBLQNQLKWEDRMQLADHMEWQ T@I‘I‘ EE/QYKWE'-I u

LYERRNKRERF OB
HWMEE%LI&%I&%BQ@[K&K

Ala Gn Leu
Asn Asp Thr
Leu QraT/BSD04/026066
Qulie GQu
Leu Thr Leu
565
Ser
Gn
600

500 505 510 G n Ser Leu Arg Asp Val Thr
AQu Ser Val A n du Lys 515 520 525 Tyr
Leu Arg Asp Val Ser Ala Gn
535 540 Ser Tyr Lys Ser Ser Thr Leu Lys
Asp Leu Lys Leu G u 545 550 555 560 Asn

Val dn.Gn dnlie Le
A@VEWPL%%%?A%@@%%R%%%G&QWQK%
TRLOEELRRYLADKEF B s fhi s 8 S
05 du |1 e Lysniduurbichitcvetpmeoeesibre Leu G u Lys
I|e Thr Asp Leu 610 615 620 Lys Asn G n Leu Arg G n
Gn As DIAGSEQ\HP Nel 4AHomoysapiens hiyelurGhan-Gitdifiad ntoiflity receptor
640 Gu Lys, Arg Thr Ala Gu Lys Gu Asn Val
Met Thr(&ﬁﬁl\ﬂ\é‘ anlsw@sed 655 Thr Met Gu lie Asn Lys
Trp Arg Leu Leu Tyr Qu GQu Leu Tyr Ju 660 665 670
Lys ThicchyscapottRlagtGiar GhapcGhacd gtichAspté axcPhecdBan
AI asg %aEystt@?Sam@cm @%tA!:aca_eeatLCéGCﬂ@mt@Fatﬂgs
ézAl FaghFIter t% Ciﬁ’ tﬁéhtq_ a?@?)tthaé

griEEE nEee

570 575 ASﬁD

ggcgceccttg
tgttaaaact
acaacaaaaa
¢ agctagaaaa
ccaggacagce
tgetgeacta
tattgaattg
gaagaatttg
gatgaggggt
gagtctcgaa
gaaagaaaag

6‘9@
aaéoatckégza?a(z §’§gtt§§aaL)§§g g§a§
LEU6Ly@gA§~S@a@hUca‘kﬁzlﬁcﬁﬂfc %@ahemigStJ%tgé&azaéca%et
G ¥2Vacc8gyadtysatigaacy Seqat@:ﬂag_@utmgaﬁygtgggaa_cys
€ #8Asar$a?ﬂ‘€)’t?&59%@9@ E%"tﬁaAP LN NSRS ] ﬁa@%ﬁcﬁ‘éa

ésgz%ggtc Ct aa ggg g go?'g%gsfqgtg ﬁég tagttgtget

Thr27 71Qa aZ@Ott_:B’a@aeLﬁ:li by@c&gbtﬁbytg%aadﬁr &_ S tttgaaagag
Oy 987 8mo7@Pak 14at8ttaag ccttaageaRycttasq9 agaiﬂai:t@NA:atattatct
<2 f%% %2??391‘5@9 aqagségm EE?QZGEEQEW‘JBEE% ralagf‘?gzﬁaéf agg:gg:g;;
Ar '—ZIG?LIS‘;I %Et:%%guaet%gg’:aa g aacé %aéhéggﬁtggi% gggaﬁ%@og

acaaattgat
QQE E EE:aQ agaagct ctgttctttt

C tl@éi (Haggé’gg%lﬁﬁ a%@g&&‘aga()g%aafz HL Ettdaggedapaag@€aaagea
gocettgpgagtmyat dataatapcacecidue gy thagicyobat @gtldhtcaa

E ISR AAFAE YI2ICa hIrRCR et

t Cltzéé

it

1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941

9f86

gcggccaagg
tcaaatcaag
acagaaatta
ctcaagcaac
gaaaaagaaa
gaagaactat
aaacaggcat
tecatatgcta
ttgaaagatg
aaaaaaaaac
cactttgatc
ccattaaaag
aagtaaacat
gctgttatta
cttaaatatg
gcaaatacct
ttccagcetta
tctgaaacct
tttctagtcet
tgattctgat
agaaataagg
atttacaggt
taagcctgca
actctacatg
ctcagcattt
caaaaaaaaa

At

gca_aa

iiﬁgtic%gééigattg

ctgggaaaaa
aatatgtaag
aagaaatcac
aggaggaaga
atacaacagc
ataataaaac
tgttgaatga
aattattggg
aaaatagcca
aaagtgagac
cttcaaaggc
aaggcaatac

ctgagaaacc.

tatttgacat
tgaaaggaac
cctecectaat
gaatgcatct
tagtttcaag
gagcttettt
aatgctcact
acaagcctaa
tettaggetce
ttcttaacaa
taactatttc
gattaacatt
aaaaaaa

tgcagaggat
gatgcttcta
agtttctttt
ctttagaaaa
agaattaact
aaaacctttt
acatggtgca
tcatcagaat
actcaaatcg
aaaacttcaa
ttttecatecat
aaactgttac
tgttgaagat
gggtatttta
attttttacc
gctcaccttt
catcaactta
agtctaaacc
agctaggcta
tggtcctace
cttcatagaa
catcctgttt
actcttecagt
ttecagagttt
tgtgtaatat
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gttcagcate
gatctgcaga
cttcaaaaaa
cagctggaag
gaagaaatta
cagctacaac
gctcaggaac
ttgaaacaaa
gaagtatcaa
gaggaattga
gaaagtaaag
cgagctccta
tatttcatte
taatgttgta
aaagtgtctt
atcacctcat
aaagtcagta
ccagattctt
aaacaccttg
tattatcctt
acctctctat
gtatgaaatt
taattcttag
gtecatatact
gaaataaaat

gcabed aaaagzﬂgt
CaEhdAtad 2

ejc

actcatcatt
agattttgge
ccaagtcage
taactgattt
atgaagaagg
acaagtggcg
tagatgcttt
agctaaataa
aaatcaagca
aactececgetg
ataaagttct
aaaattttgc
tggagtgtca

-.gtcttgttgt

tttaatttta
ttgacatttt
tctgaacccet
tcatattatt
cagcttgatc
gettgttatt
ctacttgtcc
ttttaatcag
ataatctgtg
atacactaaa
gcttgtecatce
tacacagtaa

aacactggat
gcaattggaa
agggaag
tgcaggaa
aagctataaa
acaggaaaaa
aactgagagc
actaaaggaa
gcagaaccaa
aagaaaagcet
tctecctectat
tgaagtagaa
aataagagat
tgttgtgaag.
tcagcttget
aggtatcaaa
cctgaagacce
agaatcatgg
tattgatgtt
actgccaatce
attttttett
ttegetgget
atcctectgt
ctggaggtct
gecctectactt
agttcaaata
ttgtttaata
gattggcett
aatctgagaa
tgcatgtcta
gtcatttaac



acaaccttgc ttgcttcggc taaaaaagca aagaagtctg tgtcaaagaa
ggactct cag 300 aagaat gat a aagat gt gaa gagattagaa
wW@2@gamstl c gcgctctttt gcaagagcga 360 gggact capgr/UsS2004/026066
acaaacggat ccaggacatg gaatctgaat tggagaagac agaagcaaag
420 ct cERSgRID DY L Fhgho gqAandniabironhfi reéPREA(RAAMM)
gtaatgcttc actggaaaaa 480 cggcttactg aattaaccag
agccaadhBRYN At act aaagg ctaagttttc tgaagatggt 540
AccERGERaagg: At at gagagc tctaagcctg gaattgatga aact cagaaa
vERdm@&gagagags400acaaagsdsga ggagt at gat ggt caaacag
MSFRIARYRFADHELCAGE PGFYaYETLEYCRERSEAKIOR860 cagaaggacc
tc taa aaa atagtccagc tgga aaa gcttgtttca
ooty e A Ao e e D R B 1 ARG R
DRRBBEE I ERGE ANRCHERE SR (RrIR A E?L@Q%EL%RQ%EE%Q a
t caagt ggaa aaat gcaaag tagatattgc ccagttagaa 840
QKNI &gl KRN KR E MRS MYAFLECEEN I QU atRS LEE Sy T afisakag cagt ct ct
aaac 900 attacatttt ctaagcaaat agaagacctg
T A TR L VAT e A O B A GCa
EDNItVE9§@QEQ@K@@%E@@M@N@M&EM@M&%&%@%&%R{I@agat gcag
1020 atcctgacag agaggctggc tctggaaagg caagaatatg
@Qma@msmgmmumaawFammmgﬂaamgmmmamcmt ct

ca aaggaact gt ctc tct cagcagcag 1140
B T KSR RS L <AL R PO DR M ARIBSHE £ t aaaga

QSLE@gth@@l@G_‘T;sg%Dﬁkﬁﬂ@gﬁéﬁ&A%&&]%ﬁ%Iﬁlgl%ggﬁ&ﬁ? ag

cagaaggagg agcagagtga aaggctggtt aaacagct gg

YVRmaWMTQMUWIWQWDFWWm@g acaacctg
1320 ctga %ga a {a{la a act aaa catattgctg

ENTTEFREREGY EYtH g eRbG R aa

symgéz%ﬂ«%ﬁ@f@m&m@&ﬁgg:@{89\9@&%&%&@&%&% Ryrdh40

gaaagt gt gc aagaga B4 REACRTHGREABRIE &piHEAE ggac gt
cactgctcag 1500 ttggaaagtg agcaagagaa gt acaatgac
acagcadgga gt SEQATND:AGIKE&Rb SapiedORPalGPEH Al ted motility
gt gagcaaga gaagt acaat gacacagcac agagtctgag ggacgtcact
1620 g&eertpr (RHANBM) nueleis aghgaagt ac aat gacacag
cacagagt ct gagggacgtc 1680 agtgctcagt tggaaagcta

t aagt cajprggeacttapafafatbagarga detteartt gtckédlyct ggcegtcaac
ag@aﬁmtg:atctccpa@mgacamagawga teicggictagaaa- @aggt g agéaccatct

9980 Gt 5 ta&t:t‘ffgiaeagg:ttag'aga@agcmaatatc ctttcagaaa
%aéiat a §§§§ 9??@@; s e
&_ﬂﬁc L%@l ;t QE&Q ﬁiggat Qé@acgtggt

Q@c&ﬂb@@cﬁ gg@ggaitg@a@@at tﬁ:@é@ degagttagCaARBBh&ga agcaaggeta
aaﬂg?acMttwgggeaage@gmlagaalgaeatgaagagaaggaa@aaaa@@aacact ggaaaaacaa

59 5 aaCt aeb% SE¢ C&&e a@@@ﬂ@lg& aaatggtaac
at &lag ‘fc"a aggc 2% t&gg@ 2 f&aaaaﬁigagggigiiggg
t tdahC ﬁi i& gﬁéééﬁct tgtttcaata

gcedtit gigtagag &=l a@aﬁ:&bgggaf gﬁ@ﬁﬁ:ﬁ:@@ﬂ agag Cadehb@éhta catcgaagaa
at’ddaat tcagtagact vebat cagegtagebac ttat:g@c(tag Castaga@m:‘aagagagaagaa
2270 adadaaadc aganseat ttgﬁaég‘—éaéft tagaatagat gaghtietga ggacaatatt

daa aagacc

b AAAR U AAAL é@@ﬁgai‘aﬁeiiéi A1 JEant %%afé’é

tioagat@&alawgcagggeaictcglma b4 agagé?é%ﬁ;s @

gciAagl Cha" i C GIpRGR Y 2 2807 S AEm act st ﬁ%&g%’%gct tgaaacagaa
gkt

gc agagatgcaa
ct i aaaaagaa
cagaag

tdatgetattgt t A0 O aggagaat tgdttagd ¢agtdgaadaagdadgilyga agaattaaag
ajé’@éc%ae?a‘éﬁct'@gt etagagtoat &a €3 C24&Poety caagaddttga aaggctggte

ggg g gagf a%g Pg?(tt: %4 955%{‘9?% tfaﬁé"c"’cgéczgt% fagazaag
Lk 3‘; 1 ﬁﬁ %‘gi 52 SEEA S g%ajg ldcac tgctosacte

tmntgaatagstattgcgatg&:gt@ataéé dge§

ga gaactcatca

ticagcetachgodaaciiogetaat ggctmgg@t aht@da@h@@@ttgt’! ca tcagattttg
ét’ia%@@atgaaa w@aa 3aagTG grpgabadgogtttisatt gagaagtca

el aﬁgggg@: 5 ggggg%ggw% AR

t
glggggcca gagggacatt ccttagggc t?%gt?%%fgg CPF girgaastes
2820 agcttgcttt cttacagaac caagt ctac cagcct agag
acagcaccaa ccacaagggg 2880 ccctcccacc cttgatcaat
aat t gagaaa aatgccttac agttggatct catgaaggca 2940
ttttctcacc tgaagctcct tctctgtgat aactccaggt ggtgtcaagt
t gacacacaa 3000 acacattact attaagcctc aacccttact
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aaat caaact acaacctcaa acgtctggga ccctccaagg gcttgggtca
cttctctagc 3300 tctgcccttt gtagcacaca agttgtcttc

w0 2@g01856ng at gcctgtac tccactgctg 3360 ctgct gt PCI/US2004/026066

tggtactcat ttatggtact ggcatctcca aaacactgtt gtctttgctg
Szh:B(au@ﬁetag:g:ct atpageaal agateatedLataghaget Eltech§éaca actagatget
9}%6%c@&aga@@tacmtae@gmSt)tqﬁtggaagga@atgecm t@agtergga acagctaaat

g Z - (3 ik g5 ﬁsgfggﬁ% agt @a:@zioa}»gzzzggiag
tggg‘c g aaa. ac%%@g@ §§gaé%gogaataaaggt
<2433 ﬁ%ggfa l&bﬂ:a@ tctlca %qmgstc W5faagtas agasaacete
smsh@dcetmgstémbgé&&n@ad\gﬁbaﬂ gcMlaathet abegadRidc Qdtggagtgt
Le?GZNECtaaEadeelatAw agsrrdc ArcroGbensl @cidtThag lapsatiBicalrgrgtettgtt
Swe&ttﬁféig"% $odat @fu'ﬂtGF q\/@ttgstgtattfel}aE %tmgzl@tttaattt

t c

3@ @% a% ?E i; %ﬁ% %ﬁé i Ak ctgance
& éict g é tatcatatta

Izezﬁﬁtahy&cG:ngdty:Sg dee ASigtttkbQghfrc@lad Vs Uctcagcttga

TRE8U tgckymabeutitéat @t Fyagckter tGeag@agatt etaSeq:adays dfrttgttat

73575 WOCPFrRCEetIAs tcagnawtge}% Eg AEYSta yetykfatag prtectactty

A3 PG TR OBF P BB IR G522 ERP YRt IR RgRECAg pratttt

Arg Gu He Leu Ser Leu Lys G n Ser 100 105 110 Leu

Gu Gu Asn He Thr Phe Ser Lys An He Gu Asp Leu

Thr Val 115 120 125 Lys Cys G n Leu Leu Gu Thr Gu

Arg Asp Asn Leu Val Ser Lys Asp 130 135 140 Arg Gu

Arg Ala Gu Thr Leu Ser Ala Gu Met G n H e Leu Thr

G u 145 150 155 160 Arg Leu Ala Leu Qu Arg Gn Gu

Tyr Gu Lys Leu G n Gn Lys Gu 165 170 175 Leu G n

Ser Gn Ser Leu Leu An Gn Gu Lys Gu Leu Ser Al a

Arg 180 185 190 Leu An G@n G n Leu Cys Ser Phe Gn

Gu Gu Met Thr Ser Gu Lys 195 200 205 Asn Val Phe

Lys Gu Gu Leu Lys Leu Ala Leu Ala Qu Leu Asp Ala

210 215 220 Val Gn An Lys Gu GQu Gn Ser GQu Arg

Leu Val Lys Gn Leu Qu 225 230 235 240 u GQu Arg

Lys Ser Thr Ala GQu G n Leu Thr Arg Leu Asp Asn Leu

245 250 255 Leu Arg Qu Lys Gu Val GQu Leu GQu Lys

Hs He Ala Ala H's Ala 260 265 270 Gn Ala He Leu H

e Ala A n Qu Lys Tyr Asn Asp Thr Ala G n Ser 275 280

285 Leu Arg Asp-Val Thr Ala G n Leu GQu Ser Val dn

G u Lys Tyr Asn
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290 295 300 Asp Thr Ala G n Ser Leu Arg Asp Val Thr
Ala Gn Leu Gu Ser Gu 305 310 315 320 An G u Lys
W g005As855Asp Thr Ala G n Ser Leu Arg Asp Val TPCT/BE2004/026066
325 330 335 A n Leu Gu Ser Gu An GQu Lys Tyr Asn
Asp Thr Ala G n Ser Leu 340 345 350 Arg Asp Val Thr
Al a @ nRéfeverdess Ser Val G n Qu Lys Tyr ésn ﬁlsp 3(3!55
360 S5 Thr Gn Ser Leu Arg p Val Ser a n
Leu &G f@E}Wlw Fefprgaces m@me@gt@d o thespeplication ang gach one is

u Asn Leu Thr 385 390
C}ﬁc?ggh @é&pg%u%dwst %?éfﬁ % a Mt Ala Gu Lys Ser
Val G)u AK@tcHai SGIenrdfgs, £ 1Wobds, 16 dhdPrBstbh, &F. S@%T'Wlde variability
Ser Thr Asn A n Gu Tyr Al a Arg MEt

1“4%9 SWIUV@YrPfA%P;SF T rsasentnfonshe menjtasing ofieparindasgge. G lin. Pathol.
455'1‘6— u He Lys 435 440 445 Gu He Thr Ser Ser Phe
eu g'u Lys He Thr Asp Leu Lys Asn G n 450 455 460Leu

Ar g @n GMujdeq PGBrodS 5. FmeﬁagJLuﬁd ﬁﬂmefb&w%ué%a'gulam
465 470 475 480 Lys Arg Thr Ala QU Lys G

d
th}@ﬁb‘vﬁlc e antiplatdet;dgs Ih@Godranaing Gisan' Ghdﬁﬁaﬂmceologzcal bases

APt R Sk bt B o0l S vor, 1996

prh1G346Ala G u Lys G n Ala Leu 515 520 525 Leu Asn
Gu Hs Ay Ala Thr An Gu Gn Leu Asn Lys lie Arg
Asp 630 5@%18512103 $é999mevmqyet9pmensun leticaBiylahd the@by: current

c@ﬁl{& .LLa?Hn Mlsthiuse ())l&fﬁlg @\’E"T Aﬁ%o%gt?mgg ﬁn@%‘gloggtgd glgﬁar{\éa{plm Lab. Sci.

]2{359565 570 575 Ser Lys Leu Arg Ser G n Leu Val Lys
Arg Lys Gn Asn Qu Leu Arg 580 585 590 Leu G n Gy
G u Beu Asgmigs FAFaul, €4y EizlygdnseT JSang Welier Piie (2890) Ebﬁr molecular

wogR lgg%ng-gqr dg?%viéﬁngﬁogggl gé%lealsi Ja?@urpé 4B b409 1412.
0 01, Fachl SR BT Bl

Fepgusoh, Jc,i GitineSequ &acseh, KoKdeimaayNt, MdliternooDs Stegg P., Teirstein,

P., Van de Werf, F., and Wallentin, I. (2002) Low-molecular-weight heparin therapy for

non-ST-elevation acute coronary syndromes and during percutaneous coronary intervention:

and expert consensus. Am. Heart J. 144, 615-624.

(6) Kock, H., and Handschin, A. (2002) Osteoblast growth inhibition by
unfractionated heparin and by low molecular heparins; an in-vitro investigation. Clin. Appl.

”T hromb. Hemost. 8, 251-255. - o

(7 Rodie, V., Thomson, A., Stewart, F., Quinn, A., Walker, L, and Greer, L.
(2002) Low molecular weight heparin for the treatment of venous thromboembolism in
pregnancy: a case series. Brit. J. Obst. Gynec. 109, 1020-1024.

(8)  Hull, R, Pineo, G., and Stein, P. (1998) Heparin and low-molecular-weight
heparin therapy for venous thromboembolism. The twilight of anticoagulant monitoring,
Int. Angiol, 17,213-224. |

9 Hirsh, J., Raschke, R., Warkentin, T., Dalen, J., Deykin, D., and Poller, E.
(1995) Heparin: mechanism of action, pharmacokinetics, dosing considerations, monitoring,

efficacy, and safety. Chest 108 (Suppl. 4), 258S-275S.
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<400> 10 aggccttagg tccaggaagg aggaaaaacc atcttcttct
ctgcgagtaa tgcttcactg 60 gtaaaaacgg cttactgaat

WO 2808858 C caacgagct a ct aaaaggct aaaggaggca 1POI/US2004/026066
gaat agatat ctgagttctt atgtttattg tagttttctg aagatggtca
ccaagrpaaiCabille,db.9aubG6}eE, KAagos) (gtﬂ%'uﬁ&ibﬁ ¥stA&Part 1: Current
ct cagaaat a agaga%a ac aaagat gagg 240 agt at gat gg

megwala end glhellsggrsat b’ga@?cmcdaﬂgg@zg?wﬁ B8t ca gaaggacctc

300 gagtcta ag aa ct .a C . .
gt [T 2atPayd LeaBrac aay- SEsa) Ctied oBAdEAGRGapy with activated
pATEPUAFABGD 14:tA HIREA UL CE8RGa9 aat t aget gt 420

gcat ct gat ¢ aagt ggaaaa atgcaaagta gatattgccc agttagaaga

agat {¥2)aadlingn Jgagenight KublygBgand S¢hasitariist !7¥a42001) Point-of-care
cagtctcttqg a aaacat. tacattttct 54 caaat ag
te&é@@&?%%%“?@ g? LopspioR o deeesthesy %agé(g'gg%ag agacaacct t
000 isya0ehadsnd!B0eaAaAl, B0 2Gn D! @idfiotto, ., and
agat gcagat cctgacagag 660° aggct ggctc tggaaaggca
Seifiatis @t GA62p¥guitoriwgigirdasiypatih leyeadsghCAGnd BOMT during
tcacttctgc. agcaagggaa aact gtct  gctcgtctgc agcagcagct
eXIaGRAPeF f%}'g%{ agéé 05?18 aequraqy pf thrse empat enangtoesa digakugion 17,
2Ag6t aaagct cgccctggcet 840 gagttggatg cggtccagca
gaaggaggag cagagtgaaa ggctggttaa acagctggaa 900
gagg(déhggWagggchcﬂ@gze,a\ﬁamt &M.aw?@ﬁ@e,tnmnt ¥ Egslhiation of a
agagagaaa .gaa aac agaaaca ta ctgc
SRR NS e R R A p——
tegpg@;}g&ggg@@gf_gﬁgagg gacgtcactg ctcagttgga aagtgtgcaa
1080 “gagaagt at a at gacacagc acagagt ctg agggacgt ca
ct gC(ﬂﬁ)igtEd@?ﬁﬂ@IMﬁBﬁ?éa4thaltﬁ@ﬁ@§tﬂtgﬂ(a%9Ka,:aﬁ?%fgistensen, R. (2002)
agcacagagt ctgagggacg tcactgctca gttggaaag
Oz ‘38@%5 q%%&ﬁ@%f@%%wgﬁaﬁtmtb@@g uathificebetey catheters.
t &gt gt gcaag agaagt acaa t gacacagca
Jclg%%%égtg%gzégggégtgbag tgctcagttg 1320 gaaagct at a
agt qaty adchomgf ZaandAasian, 02002 A ¢dleaastBendaabiseABed for
1380 ct acaagaaa a:lgta ctat ggctgaaaaa agtgtagaag
heppign.+ £ #e L igpndae A go0l4491acaget gaga gcacaaat ca

ont BR80T, B (158 DIARBIAGY B ARRE B Efbarinc b itgpt phspagents
and i shmaicgatonlthé ActivagRgnnaall ehrambbpiaSiaL@macanlat @8R Parhol. 76

gactttagga agcagct gga agagaaagga 1620 aaaagaacag
(S% a%a aaat gt aat g acagaattaa ccat ggaaat taataaatgg

168 tctectat atgaagaac at.gaagaa t aaacct )
ttcggj aagé&glg{"g%a%l@ge?%%@%&??l é’aé‘c@ﬂgiéﬁg%f’e gé‘c()”) Anti-Xa
maéHifogih dadhg GoamRhOSHE |GPA0leaRs ¥ IhRHE AR r d%ﬁ%ﬂroid: inter-assay -
aaaat cagag actcctatgc acagctactt ggtcaccaga acctaaagca

vagahitbn cﬁl&@lﬁl@@@mﬁt@t 12899E29%at t gaaaga t gaaaat agc

('t sl o mERa T Bt BE oo 2ERR Bodtamslamets Dodl sieighe and
0135189, (209DA%epafia BREAGE byl B8 abiFvatd L &ABMNalGH itk Db&mparison of the

atgcatctaa ggagaatttt 2040 actccattda aagaaggcaa
sensgvatyad cgagulagipngesys drol lepatigesayd. £ Caadiadioedci? VO&tular Anesthesia
t cgtctgaaat acttgttgaa gattattttc ttcattgttc
O’?’?%Z?%‘f%? 2160 gtttatagta tatattatat aatgtattta
att actrgnfha t a2 t . .
agcgﬂ)t gtt ct %51?8%%%’ lg? %%é gt%t% t Kift%éo% 3 @%?% e %g@%g%agg{, &y Miura,
T-,tzzéﬁh?tamafatgﬁa%ﬁ%%aﬁmot ggggo@g?ﬁaﬁgggysiéztmw lﬁh’@l@l@lt iele monitoring for
acacttcc actgc 40, cat caccaaa ggaagt cag
el FRigaert s AU ABRATE ARG Y DA R Gep. Aodrol. Dial
Tr@8 E&gyggﬁ“%ggﬁﬁattcc ttactggctt gcttcccctg gcttgctcag
cttgctttct 2460 tacagaaccc aagtctacca gcctagagac
agcaccaacc acaaggggcc ctcccaccct 2520 tgatcaat aa
tt gagaaaaa tgccttacag ttggatcica tgaaggcatt ttctcacctg
2580 aagctccttc tctgtgataa ctccaggtgg tgtcaagttg
acacacaaac acattactat 2640 taagcctcaa cccttacttt
cttattaatc cccatgatca aaataacttt aaaagtccca 2700
cagtctttga aaattcttaa aatttcaatc cctttaaaat atccaatctc
ttttaaaatt 2760 caaagtcttt ttacaattaa aaagtctctt
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agcacacaag ttgtcttcta ggctccagat gcctgtactc cactgctgct

gctgttcttg 3000 gtactcattt atggtactgg catctccaaa
waecashgassyt ctttgctgta actaggcttc 3060 accaat aBpCT/US2004/026066

tctcataggc tctcttcatg gtgccaagcc tcaaatcctt tgaatgaccc

3120 (R1X caQstsW., 03aRaa K. AdNg61aqbeB) IDAEAGES hbparin-bindin
aat(tc 3167 <210>11 <211> 498 <212> FgRT <213> P g

PA?tPHHf Aéiinity, spegifiqityeandstoistueg 288lypes Bdopir. Bioplys. Acta 1620, 225-234,

I t t nstr.uct
11 Mt Pl R g R TS 00y TR o nepein and
hSpftmﬁmb stibktadébs i tﬂéésérﬂl%pbﬁéhté—@ﬂh Ghy wT’bh'bui st %ﬁlg anovel
l1e Ser Cys Al a Ser n 20 25 30 Val Lys

mgpgcioag] amEipody. eCMZBngM@Ilﬁl@-fﬂG'bGﬁ\sp Leu Lys 35 zLLo

& u G SR8 ErSigghalry P 3 S pVR) doressh prpptimizing
tl?f&cﬁpbxﬁty a-ﬁhrefﬁ/@hy by § pFotEmige FilteLibr €Hnit ezéra&g)ol-eea}'h%aﬁn removal.
Ala Gu Ar Leu Val Ser Lys As du g
AN@S’QH@GZS‘SI\G?@ 8@73Leu Ser Ala Glu Met ArG anaI GlLeu

Th 1 1 n u

ryr G4l (7B et Ad YY1 o Bt vepn amphfcation of

ﬂ(ﬁﬁn&%@mﬁ@blli—z@ﬁoﬁﬁﬁﬂ@ n@aﬂso%ﬁanyﬁB%ﬁz'eaL%t%eReﬁ'ﬁ 182-187.
HIS Leu Gn Gn An 1 135 140 Leu s Se

G u @) MWeilphr].,Seglhadis) MAragdA@nC\/@ll%B’hA pryspedize s};’ﬁ@ of the risk of
Gu dn L L Leu Al Gu Leu p
awnam?/glﬁteédﬁeféf ?Faﬁﬁéjﬂ tfsé’gotf%%wg@ﬁ@amﬁwpmombwss surgery.

%_l)abh},yﬁnngﬂg,l%wg 91553 u Gu Thr Lys 180 185 190
r

Arg Arg Leu Asp Asp Leu Leu
Arg @) L¥ertd 95, 200ARDEreT U200 THewist 60 HEh2ynhe/ i rén@ving heparin
Thr Al s Ala Gn Ala Thr Val 210 215 220 lie
Rl e @rgwﬁonsanﬁﬁ&ﬁnw aGepss ROris- FhPediair. @epl. Nurs. 17,
1Aspgval 225 230 235 240 Thr Ala G n Leu Gu Ser Tyr
Lys Ser Ser Thr Leu Lys Gu lie Gu 245 250 255 Asp

Leu (73 L&ao, Wy Dago, DeBriilton| RY V@rileds R. laM@ZWalslché\Jl&rger J. (1998)
I\/EtAIaaiOZ6527OGIuLSAr VaIGIuAspVaI Gn
Exiracoroseal hepaginmlsorntign éllgwieg cardigpulgmnagsbypass widh aGeparin

refovall LY@ m4aHe t%%rot%éa‘s@ml‘ %r%d,ﬁ%n 1885 1?85
T

(28)  Tevaearai, H., Jegger, D., Mueller, X., Horisberger, J., and vonSegesser, L.
(1998) Heparin removal after cardiopulmonary bypass in a patient with adverse reaction to
protamine. Thorac. Cardiovasc. Surg. 46, 303-304.

(29)  Jegger, D., Tevaearai, H., Horisberger, J., Mueller; X., Seigneuil, I., Pierrel, -
N., Boore, Y., and vonSegesser, L. (1998) Assembly of the heparin removal device for
patients with suspected adverse reaction to protamine sulphate. Perfusion 15, 453-456.

30) Alheer, G., Barabino, G.r, and Sasisekharan, R. (1999) Ex vivo ealuation of a
Taylor-couette flow immobilized heparinase device for clinical applications. Proc. Natl.
Acad. Sci. USA 96, 2350-2355.

(31)  Tyan, Y., Liao, J., SWu, Y., and Klauser, R. (2002) Anticoagulant activity of
immobilized heparin on the polypropylene non-woven fabric surface depending upon the pH

of processing environmnet. J. Biomater. Appl. 17, 153-178.
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Thr Leu Lys Gu Ala Gu lie Lys Gu He Thr Ser Ser
Tyr Leu Gu 305 310 315 320 Lys He Thr Asp Leu An
wW@wsasssteu Arg G n A n Asn Gu Asp Phe 325 3BOI/BSH04/026066
Arg Lys Gn Leu Gu Gu Gu Ay Ala Lys Met Thr Gu
Lys CEB&) ThWisSil, BASB&hink) R, Preber] iy Pédty Al Bhgbbiis, M“—‘tBeughng, T,
kE Trp Ar Leu Leu Tyr 355 360 365
Véillﬁli?éu T’)ﬂnd %efLJs(Z‘ﬁﬂ Ieygow@tlpn@f bpparig ta E@G}’I\Eb‘ircrosslmked

cégggeﬁls %h%Z%{eﬁ?a?lo%%gd XF%’[L(? el{fa@aﬁlorgggl g%%r 2@3% édé
G n &%) Séfanhazakll;lMi KoBayAs, 18¢ NaiEMr TAMikER Nge lm'c&ﬂloka H., Mori,

ﬁé%s405410415GnAsnLeu sGIanHe
atQly T-\and Kyhots, &, (1998) Astovel method torpsmeli z@bma&are substances on

Rl s APl R SIS O T s 7
GI n @4) GWelee,UN AWendy’s HA add #36nd5 6. (D0}

H s Phe Asp Pro Pro Lys Ala Phe g)@h %%sé’ésﬁnentofhepann
C%Blga P ﬂlﬁréﬂm@@g cgracitiey ofsergviationand Q@npllemnfrhmyﬂem J. Biomater.
A@“J% %2? u Gy Asn Pro Asn 485 490 495 Cys Cys <210>

'<211572049 <212> DKTA <213> Artificial Sequence

<220¥35522 $vetog . WintOINHO fandMZidridr 6 20§2ﬂﬁ%8€om§£fbﬁit§ of

synt heti c construct <4003 12 aaccagct at ‘caccaagc
hepariaggeted suigaersand ttherode efisskeative plasme potteih hdGlption. Biomaterials

2§t%?t493@ata gacgggttga ttcatgaaat tgtttttagg tagctcgttt
ggtttcgoggg 120 ttcttagctt aaattctttt tgctaaggat

tttcrmyt t Hadd UG 8eb At JHGRANAGHE RGm 1RO (23
ctttfﬁ?t at a?%ttactttg aat t agt cfkﬁmflga cat?ﬁlttér%{%lcogfé’ %xd

cayponentsayith kaparigdmouibiined palyussnes prephted by pdiina glow dlscharge
AR taaat {1 fttatgg gggggggggt
J. %ailnfl}g( 81@? él("{"’gg?ii g{f iggla;f ga aacagaaaaa
360c{xht aﬂﬁ@émﬁ%t@?ﬁﬁ%kﬁaft AQFE Ksa%a}\c(‘g a)CIn vitro evaluation of

aagt ggaaaa atacaaacta 420 gafattg cc agtt
tha@apanrgm@ed@g@ézgﬁamogtwmmy (HggRsehs, 329- 54)@0

ot B8k gParBe L abiliks v adglabmanty (HOR) Gapids vito
blgé(ﬁﬁi%ﬁﬁﬁ a8 gﬁgﬂﬁﬂ'gscgﬂi?gt%ﬁ@ Cﬂo@xpgsggﬁlgtggugg% gglteé?tgaggvatlon

agat'gcaggt tctaacagag aagct gct aag
Coeoempnditifedhc aaaat gaatt gcaaagccag tcacttctgce
ctcatcttc_agcagcagct

t 72
2? ;2@% talg rgﬁagé’a‘é@ggé Rg ‘faé]c%fﬁ/ ewg@éeﬁl@@é Ef&ot of biological
<t s i, B A
gagddanc gmrhagl Eadobli; PQgadBagguikn8Ra . 5(9@15:’29 s D%ing pro erties of

tct gct gagagagaaa gaaatt C tggagaaaag aaccgctgca

a a
hy@élgor@ﬁtriﬁ?e%g/ %é%(c?é@’@ A% @g*%?c 43¥ag aagt acagt g
acaqagroep,gagt §9898 4940 R., and Turley, E. (1994) Identification of a

common hyaluronan b1nd1ng motif in the hyaluronan binding proteins RHAMM, CD44 and
link protein. EMBO J. 13, 286-296.

(42) Yang, B., Hall, C., Yang, B., Savani, R., and Turley, E. (1994) Identification
of a novel heparin binding domain in RHAMM and evidence that it modifies HA mediated
locomotion of ras-transformed cells. J. Cell Biochem. 5 6, 455-468.

(43)  Ziebell, M. R., Zhao, Z.-G., Luo, B., Luo, Y., Turley, E. A., and Prestwich,
G. D. (2001) Peptides that mimic glycosaminoglycans: high affinity ligands for a hyaluronic

acid binding domain. Chem. & Biol. 8, 1081-1084.
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gatgttactg ctcagttaga aagctataag tcatcaacac ttaaagaaat
agaagatctt 1080 aaactggaga atttgactct acaagaaaaa
wQragocsstyg ct gagaaaag ggt agaagat 1140 gtt caapPEr/US2004/026066
aaat att aac agct gagagc acaaat cagg aat atgcaaa ggtggttcaa
1200 (g t \eiaaHg Fafiel BRBukatd YavaakiaedasdEb, M. (1999) A
aagaaatcac atcttcatat 1260 cttgagaaaa taactgattt
cgupatidveeadyaedioged tamuneseshayh asyay-tike metjpddgr the2feasurement of

B R B G iR e e S
gaag Qgﬂt O1Brah2ACa ARG FHIRAAL ¢ 003 AlkAfhe PRIGARAERE Pusion rgteins as

t ggatgcctt cgaagcagag aagcaggcac tgttgaatga acat ggtdc
affb0(y Eobesdguprytsia pchbzagiva atvadtsc SgageecS TKE t acgcac

agct gctt gg ccacc t. 156 aaa aaatcaaaca
‘Y‘g?’@giegozﬁ%g @&%&?ﬁﬁ?ﬂ%&%ﬁ?‘%g ctcaaat cg 1620
gaggtgtca Ccgat AARNAARY
cagagi@f)ca?@?@%&gggg%@g%%ég? %‘iaglg gcgltscagg1 ©

homol gy Fadmmain-tiend ageractidis withcaledlink pAGsphatase fisiggproteins. Anal.
B;i\%%gtg ‘?q g éiaagact ccatt gaaag aaggcaaccc gaactgctgc

i é gtié '3 - tgcagggacc gt ggaagtgg acgt ccaaga
tact (gnt 9aagakt 9tdshdr, BBGRd alihak! gb§4)%9351%§ %mtations and

tgtttatagt atatattata taatgtattt aattt'ctact
posttrtradtiont] aeixidatipg af geeg fluasstent prdaht Pabc. Nakic daahisei. USA 91,
légé;ta% ca 1980 ttttattttc tattatgtgt ctccttaatc

| gga tcacctcatt ctgaaccatt 2040 gcttggctt 2049
<210 3 7 T, <B13> tarf Gl al en
<220§48§22 SRese %?’p@la%’ﬁgbzgﬁkrat ig’l’ ?8?’;5" qub %(}e(?i‘cs é’;sﬁaﬁ'gqreﬁ@
Mayiyjrive] T.¢ Akeighi, KUCV arckh@{l; W3 ateRuke) J. Pren 1) aht‘@naPéAlféceptors

a

Pro Leu Lys Arg.Phe Asn Asp Pro Ser Ay 10 15 Cys
msfipting glipng celf {pigipgonrgnd mé?gf%lonLyfsNWpoa@j- &, d1¢de7.

Leu 25 S ak-. n L Ser.
o R0 oSSt gl L QoBprliE P aoos) The
hiu@bn Bgdlurdain R8EptbyRHAMMIS kxgiessel @8l alir@rabéltulfGroRiP@ breast ,
Ser Ala Arg Lys Val Lys Ser Ser Gu Ser Lys lie Arg

capgpr ¢ells VelkelbSrizl 175686164 Glu Arg Gy Ala G n Asp

Ser i n ey .4 u, 85 9Q0.95 Leu Gu . .

Cys 08 Py nate BrebBliend D RsfhanbinRep §rarsis: wing up the
gibht. A B%I10kenl 1 758385L43885er Ala Asn Asn Ala Thr Leu

Au lt_ivls Gn Leu lie Qu Leu 115 120 125 Thr Arg Thr

Asn

b LewapnbR.1§ap, SerPaojer, Phdamen, A5 dhews . Ging Delrisser, H. (2001)

0.135.140 G n, L L lie L L €
Dl mph il RGe Riflupnr 03 wobobiyEl sefeestyorey HA-
mielitdiBhotAtg if@ndoRlialVl1 féﬁléiohﬁd%g‘io%ﬂési@ Y. BBl &, 276, 36770- -
170 175 G u Met Lys Leu G n Val Thr n Arg Ser Leu

3@3378- Gu Ser Gn Gy 180 185 190

(52) LiH, Gup, L., Li, J., Liu, N., Qi, R., and Liu, J. (2000) Expression of
hyaluronan receptors CD44 and RHAMM in stomach cancers: relevance with tumor
progression. Int. J. Oncol. 17, 927-932.

(53)  Perdew, G., Wiegand, H., Heuvel, J., Mitchell, C., and Singh, S. (1997) A 50

kilodalton protein associated with raf and pp60v-src protein kinases Is a mammalian
homolog of the cell cycle control protein cdc37. Biochemistry 36, 3600-3607.

(54) Shibutani, T., Iméi, K., Kanazawa, A., and Iwayama, Y. (1998) Use of
hyaluronic acid binding protein for detection of hyaluronan in ligature-induced

periodontitis tissue. J. Periodont. Res. 33,265-273.
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Lys lie Ala Gn Leu Qu Gy Lys Leu Val Ser lie Gu

Lys Qu Lys 195 200 205 lie Asp Gu Lys Ser @ u Thr
w@wshysssteu Leu Gu Tyr lie GQu Gu 210 215 2PO1/UBB04/026066

Ser Cys Ala Ser Asp G n Val GQu Lys Tyr Lys Leu Asp

lie AbS) 22ntBROM23Bandrhf) KRG Tark@U MNB, Syfprien/K () Sagtikdsks S., and
G u Lys Asn Asp Gu lie Leu Ser Leu 245 250 255 Lys

Kaemasls (A060) Biah leydls asiromad hyglpronpe predist Beer digeasepicome in

u 260 o.2 Asp, Le Lys Cys G n Leu
%eh% G4t @%ﬂ@n es ) 1581380 5¥5 S48 Val Aen

((6} Arpgrifany REI Tan61) RGO Thrdai) MeCHirdE6skA B, RirktkiMeA, J., Johansson,
Gn 290 295 300 Asn Leu Lys G n Lys Phe l'ie Leu G u

RG Bolenyy . .Glellmery SGIaud KosmiagV. @@QIBHI@g@@BC yalue@f hygironan expression

'1@48 da uHL%gIGI n_li %ﬁ% Sg Leu1 Leu ]g.n tG' u tj'is ble out
r-8%8ts ‘§’§§aﬁ1°eeﬂ 1ggheassg,strgga "L’S’ﬂesﬁﬁ"gl 1FatpS EnipgQradle outcome

n%ﬁleﬁesrwﬂhsdéaoaar@num@ szm'\/?tcc%gr 8432350 Val Lys Gu

Lys Asn Leu Phe Qu Gu Gu Leu Lys G'n Thr Leu Asp

355 %80 36&4mng B., Zbangddp ang Jutley, HA(1093) Eddnylﬁcﬁqn @@ two hyaluronan-

TR TN ENT IR BT e i,

390 4 L
220 150 (i 20 kgl B OOt toinsof

plEbsphali dylifibsitdl Sephiosphateanddi MV Bldomays proyainsAsRioSem 42@5 249-258.

425 t Val Le Val Thr. A

o G SEouy. oy hdfEEstrs. s A0 RBiGRmy rhad Inefirepif acid: a new
tcgl 'forlLﬂerﬁb % ﬁy%ﬁlﬁnﬁgeﬁzorﬁé a%ﬁnﬁ%oé@@u@és C@% )4’2\'5320-372.

& AST) VabarGLy M, JOVATE 80 Wizon . und SalispLIPALGOT) Unmasking

Thr Qu Ser  Ser Tyr Val_ Arg Mt
a@@1¥%@nt%@dlﬂ§§1@£ thg %Xﬁﬁ éfym/ mthg H%I%w&bamf ttya J;nter-a-hﬂnbltor
| 10 Qu lie Thr Val Ser Phe

F lg‘glyg% fy@"%@"?ﬁg 52@355?’% Gn Asn G n 515 520 525

Leu (§19 GSongIW. G W43, B.-Bs Zakitg DAM. dodNdGhnip, KeW. @986) Proc. Natl.
As(g Gu du 530 535 540 Gy Arg Lys Ala Gu Lys du
Agg SPhrU%&AﬁéS@u Leu Thr Gu G u 545 550 555 560

Lye 0 LRl UnbE T s Sahel b et Bl ofi 6. Birse >
(02) Plretefoksifovdhe farifichiisn SAdorAt@ul@leavage of glutathione-S-transferase
fusion target proteins. J Chromatogr B Analyt Technol Biomed Life Sci. 769(1):133-44.

(63)  Jairajpuri, M., Lu, A., Desai, U., Olson, S., Bjork, I, and Bock, S. (2003) J.
-Biol. Chem. 276: 15941-15950.
(64) Olson, S. and Bjork, 1. (1991) J. Biol. Chem. 266: 6353-6454.

G. Examples
The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how the compounds, compositions,
articles, devices and/or methods claimed herein are made and evaluated, and are intended to
10  be purely exemplary of the invention and are not intended to limit the scope of what the
inventors regard as their invention. Efforts have been made to ensure accuracy with respect

to numbers (e.g., amounts, temperature, etc.), but some errors and deviations should be
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580 585 590 Leu Asn Gu Hs Gy Ala Ala Gn Gu dn

Leu Asn Lys lie Arg Asp 595 600 605 Ser Tyr Ala Lys
whewshesss3y Hs G n Asn Leu Lys G n Lys |ie LPCI/63104/026066

615 620 His Val Val Lys Leu Lys Asp Qu Asn Ser G n

RIS RN R

s@@gmbi%ﬂt @ﬂbeﬁtﬁe%’dﬂ%@dﬂuﬁi@ atLdtiheMﬁdtmb@heﬁ:y lie Lys
H's Phe Asp Pro 660 665 670 Ser Lys Ala Phe His H's

G u Ser 1y SEGimplesty Bbisanid) Gonsénetips Thr 675 680 685

Pro M 5 LS GlEOD T 6 SOIND Fask talégcgb%ngﬁz‘% a plasmid

c&ﬂmﬁg&]ﬁll Zheth meds RIPAMM 2 TR PERKif wad ﬂﬂd)m W@ﬁﬁ @ladison, WI).

<220>7<223> "Description of Artificial Sequence note =

Thy ntoliftedovectonsEF¥e ER k406 devel oppsiiaen @SEX by shagringqndonuclease
gagct ggcc. tcaacat t. cctttcctaa ggcgeeccttg 60

Slgeéé?:&&t @Ecgfl’d’ﬁébt& oy (ﬁPﬂ’fnﬁ’éa ccatctccag gtgcttatga

st gEERRRcE GRS T AgaRUBE AL TRARDARCT AR GTTTUCTTGG-3' (SEQ ID
cagaaat cac aaagatttaa acaacaaaaa 180 gaatctaaac

Nan 2 twd tht Bean Hpdrtdgiod ateagageaiteaatct’ and e cevsesetgitagct agaaaa

S A S S R SRS s x0:3)

wtltg%ggatllgﬂt%%t §a\9@1re%?ﬁ‘tﬁ951&%3t9 gtﬁ{tlﬂ AARHOVMBR804-38BOThe PCR Froduct
tc tgcaaataat gctaca

gaaaaaa catctc ct Jgg aaaaacaac
wfaatlig@aed tvixh 22 Flcama fpdicnd 1mbigd antb dlod madudﬁad@&égvector that had also

b%%lt C{lé%;g@ﬂ?ltfgtgglg}éﬁggg ?Glggag Vit té‘% Iglgg g C@'gf @%&f@’é‘?g step
I?@ﬁla%tsgﬁé 95@1@&@)818511%@&(9@1@%% %s@ﬂ%ﬁﬁlﬂﬁ B9 Yxcised during

ccCaaag gagtc cgaa gagt ct caag ggaaaat agc

sis8@fhfaagipgRtann Totognhidct d&%amugmghq%@p@mf the P1 open
att gat gaaa_ aat ctéaaac agaaaaact c tt(g}gagt aca tc aat
read et fepmeetORD02 { ]é(éﬁlt)ﬁﬁémk@g‘ﬁ%%lg‘g9 CeG MR rw rd primer

sgéggﬁﬁ(f(‘g(g’fccC@%&ﬂ@f{}@%ﬁ%@?@égﬁﬁmGGGTAGCGG

aagcag cttgagg agaatattgt tatattatct

A&@T@@W@A@}weamnaa@ﬁcgng Aty comtaigitegrKhol site, and the
aaaaagaaaa agaagaccat 900 gtcaacagga at agagaaca

reyge paiamwdt ct aaat gcag agat gcaaaa cttaaaacag 960

A AP R R AR LR RACRURRpARApReRACTICCAS

ALCRATTCC At CRAG2ATEGS (BRE D NO:19) 8ébneAeig g g el site The vector
t ggt t aaaga gaagaatctg tttgaggaag aatt ag%‘gca aacact g

Mth@x@a@bﬁ@aww lamana@bmt Baa&l}@agé\ﬁ@l ligaterhwith {6 annealed

B AR AR S0 IR0 A oot

1RG5 3AMh iPERE PeraASmbREDRT ORE dI}NAQEa% g @ beapdigestgrivith BamHI
tttgcaggaa 1320 aagtatgaca gtat g%tgca aagccttgaa

and Sl teagivg tIthEbtmglblmangEMa he3HB3 genstrughwag synthesized by
SRR A0S, BTGRP LD AR TR
BRI IRE sAREAQAIG 8 IRPRe presence of in-frame fusions with GST and the
absence of mutations that may have been introduced during PCR amplification of RHAMM
cDNA.

To obtain a high affinity HA-binding protein, tandem repeats of the region of the
RHAMM(518-580) cDNA (Figure 2A) separated by a linker that encoded alternating

glycine and serine residues were used. The subcloning scheme is summarized in Figure 2B

and was accomplished in five steps: (i) preparation of an engineered GST expression vector
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t caaat caag aat atgtaag gatgcttcta gatctgcaga ccaagtcagc
act aaaggaa 1560 acagaaatta aagaaatcac agtttctttt

w@rasamsana t aactgattt gcagaaccaa 1620 ctcaagCPED/US2004/026066

aggaggaaga ctttagaaaa cagctggaag at gaagaagg aagaaaagct

WS e AASAARR B %§§9gﬁseﬂﬂﬁ%ﬂmAMM 13580 #R1” domain to obtain
acaagt ggcg tctcctctat 1740 gaagaactat ataataaaac

tha%d" et Bl tconsigict, i asettingatf g vligonugiemmtitia gamdir®0019-residue Gly-Ser

oS A SRR o

sl HRAAC@RRaiA APLHAAINEGRILIBE 98AutD 2 q E‘gct gﬁ?ﬁ% ; c{ he linker plus a

aaaat agcca act caaatcg gaagt at caa aact c

tHi9B01 alaﬁaaaa&ampmgkgmﬂmammmaa gaggaat t ga
at aaaqtt ct at caaa 040 cactttgatc_cttcaa C
'Ja\ ﬂ %580) was

ttttckhiusdheg @%ﬁagoraialagawh? gt r%@lga%aéé\@\@i

B R e R R e e BRI L oS L B0P b Uorrms it

1t af dddCridpeaty bﬁihte@’tltr%mﬁ atdpgafiadly (2R 2)Crigtdeqiidndes of these
tatttgacat gggtatttta taatgttgta tttaatttta actgccaatc

rocpgbipant §eRSUHCE W@@ﬁq&gw&é at AtseeueBcingagt gt ct t

ttgacattt 0 tacct cctccctaat
gctcacctt%’ ei#’za&ﬁ % %%@iﬁis accct ttcgctggcet

2400tRach ag tHetGS TN pddsalids; aé weBal iR gAY bGER-BERL vector, were
tcatattatt atcctcctgt 2460 tctgaaacct tagtttcaag

tepgslormedindo Ecefiatitain BL%Ja@}%Ei) a&ﬂﬁ@g%@gqr@twezs Zown in 20 m! LB

ol dect SRR i eI G R RO el b e & 37 o ors

ht HxpadssiohtwRiARIcEObE edBHsA Gﬁ@iitnﬁvﬂp“ﬂ’@ (REREH (FARDBT alone and GST-
acaagcctaa cttcat agzga acctctctat ttttaatcag ttgtttaata

HEFO®r &t 5 mdE By (for 6 fdBE end &xSdcHBE) w@mau@a@battﬂ °C for 4 h. The

GBS SRR LL 2TE0. LB0RACa, LLELLRacas s it 00

o@StTEtlﬁ‘ﬂ%Tr &ﬁﬁ@’i‘ﬁ %Itl% d, tl@@MtNJCIQI Al WF{? Qﬁcﬁ hﬁhﬁeﬁ&& for 15 min
t gcat gt ct cagCattt gattaacatt tgt

oga'mmaatmnxanaoﬁgtrﬂd eadhcaftrotaase idRBR0G E(Hmaaﬂ@tmm pepstatin A,
aaaaaaa .2 95/ <210>15 <211> 7§ 2> PRT <213
legpeptn, Signa, §éqlt%ﬁ% ghlgége],tq p@:i’% Sdgma) were added. The

AR et

ssetnaASHt visQoaded ofdoyanli®ndlFotel/ oldng oPmutaﬁhliorEE ﬁuﬁbseMB bead slurry
Tyr Asp Val Lys Thr Leu Qu Val Leu 20 25 30

(6] I ian sy arsetiach ool iaRE) byeda i biad CST-tagged

OBl 35y e T A e B ot 9R . s

GMSHB@ axﬁst@HBm&erwﬁumlﬂﬁdﬂ bead vilutheb ¥8 26 mM GSIP (Sigma) in
80AsnAs Lys Asp Leu Lys lie Leu Gu Lys Gu lie Arg

TyigtHCled 00 @!MBIﬂ{ Q(Q 9501@\/}11\1@314 0A%g Tcitan XH@O):;]Ihemmqﬂrvgas repeated
g BaqreBrn T i o mkdf (R Hach Rofe, PRGTgngpoptions were
ddfmihte bé%@ad]f&% RR8bert §YigrBl withehodaTe s8R AbAmID(BSA WPierce) as

G u Lys n Leu lie GQu Leu

standard control. Purified proteins were stored at -80°C in small portions. For each use, an

aliquot was thawed and discarded after use in a given experimental set. These constructs
were first expressed at 37°C. However, the large proportion of the proteins were present in
insoluble form; by reducing the expression temperature to 22°C, the percentage of soluble
protein was dramatically increased (Figure 3a). Subsequently, GST protein alone and GST-

HB1, GST-HB2, and GST-HB3 were purified by affinity chromatography on immobilized
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130 135 140 Thr Arg Thr Asn Gu Leu Leu Lys Ser Lys

Phe Ser G u Asn Ay Asn 145 150 155 160 G n Lys Asn
whewshssstie Leu Ser Leu Gu Leu Met Lys Leu ApQI/BSI904/026066

165 170 175 Lys Arg Gu Thr Lys Met Arg Gy Met Met

N1 ahd SlebidpHotdse &by SMSLPABE td Show: M éﬁlpecté@hzéy&fiéego 38, 46 kDa,
An Val Thr Gn Arg Ser Leu Gu Gu Ser @n ylé

respectpely (Rigure 21). Rratein doveenigpiiong dectepsed astthd/iserSat ﬂf%ment size

ithony o T, Gcend S T che o 5% 1ot e ey 1S bacterial

cPRire QY Ri1&WR 1Bl RaiFed yl\éﬁis o@m rn%ﬁfoT)GS”ILYJ@ZLa%H SAﬁE/lI"?or GST-HB3
Al 'a 245 250 255 G n Leu Leu Lys Gu

Thsyiehd pf GSITHIEBE svas ﬁmredsmlto?ll@(mg/ﬂi by 2dding 20 @iV NGeG1 ahéO 1% Triton
)%@0 }Qstge A&QO@H%I%l At;got%éwgyeﬁeﬁvel&/gﬁbg \ghe%gaéaeped at or below
u Hs
HLC e Rotthiy fafhafly Beih P E oA B AR AEEE
Asn Leu G u Eslamplly 3: Phzymé-HnkalinBnuntiorbAngasshy (E{;L]’!SA)
5 33 5Gn dn Lys GQu Leu.dn lie
nsp 07 cadbivalbin A9amell lada Rrercpdied Pl 6IA) Gache,

R0l 35 40 290 P Wb B 0 Db

C(ﬁhdinﬁtlu OEBuvds)isadetiand h{cub&&btl &sp°3 éPerdibht. I otwink thidé washes with
Lys Leu A n Gnads Gu Ju Gn Ala Gu Arg Leu

T‘B@I (28 98M3Bxis, 386 M NaG).pHF A),L160 1EStabiiGuad solwticn (Sysmodics, Eden

405, 4 5. Ley d i .
P@lﬂe,Ng) WEs aE]g/léedgo yaci_vgeléy j:)lg(ﬁ(at @uabcl)_lg%l Qé altq_sy éﬂggr h incubation at
ro%ﬁl'i té@&rﬂaﬁe (flé3 Q"oﬁﬂ)\r@ecfﬁ}athg@eeﬁw%gés \%Eg 1?48‘; ﬂ@%ca{\c/g:méﬁ %liquots of
GESé“r GSﬁuHﬂluGA?f [EHB@ hnd" GSTAHBE» Glere Khded Gt moﬁasmg'y,bndenﬁ'atlons After 1
450 455 460 Ala Leu Thr, Ala Ser Qu lie G u Asp Leu
hjiganbpiion drgomdpmperatusg, rfOHFUB?dZWCfOHWaSi@@WL@JRﬁ r§ Ogi of mouse anti-

OgeaibBoflseni S oy TRSD ok R AL intRharigi1 . 0, the

platewhd washed fo@ltindesavilteTBS 0Dhep050 Eﬂ@or‘s&b!dlbl‘?yepﬁﬁﬂa RP)
GInThr Lys Ser Ala Leu sdu Gulie

C@H@g%%ﬂ@-mou’ﬁ@gﬂ{ﬁlm) (SéOO(PﬂléutE@m (2 Wysad(f{%é Afier incubation (1
h,pi%? the pl‘late was washe% fdur times with TBS, and then 100 pl of 3,3',5,5"-tetramethyl

benzidene (TMB, Sigma) was added. The wells gradually developed a dark blue color
during 15 min incubation. Finally, 100 ul of 1 M H,SO; was added and the resulting yellow
color was read by measuring absorbance at 430 nm. . o )

For the competitive ELISA with different GAGs, an aliquot of 100 ul/well of
unlabeled GAG was added to the GST or GST-HB proteins (50 pg/ml) after the StabilGuard
blocking step but before the antibody loading step. GAGs employed included chondroitin 4-
sulfate (CS-A) and chondroitin 6-sulfate (CS-C), keratan sulfate (KS), heparan sulfate (HS)
(all from Sigma), HA (190 kDa, produced by acid degradation of 1200 kDa HA from Clear
Solutions Biotech, Inc., Stony Brook, NY) and UFH (average 15 kDa, Sigma).

The affinity and selectivity of GST and the GST-HB proteins for HA was examined
first, using an ELISA system similar to that described herein but with biotinylated HA as the
immobilized ligand. The GST-HB3 protein bound with highest affinity to immobilized HA
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530 535 540 Leu Lys An Gn Gu GQu Asp Phe Arg Lys
Gn Leu Au Asp Qu du 545 550 555 560 Gy Arg Lys

WO L@s5@8sstys A u Asn Thr Thr Ala A u Leu Thr QaI/GE2004/026066
565 570 575 lie Asn Lys Trp Arg Leu Leu Tyr Gu GQu

T, 8 E o
o Ao O OSg gcoe  ve

aB0 @ peobcdepetidemfoftisplacandat pi WlisbiAlmgGvhil&ll 0005foid Losker

Asn Lys lie Arg. Asp 61Q 615 620_.Ser Tyr Ala Lys Leu .
ORI PRC Aot ey EYEPRRAE e IlEedtipd B 16563 with
8 Mot Bl B O B0 e

affnitylvehileAbdudiygsthe A bffinitl ThgweGepeatit the\BLISAGr616Eols using

670 Lleu An. Gu A u Leu, Asn Val Leu Gy lie Lys )
10 biqtigyleted heppitpingtead ﬁleé%@ﬁ@iasecgéz- \Eagh f alepﬁa‘%T#B;, prqteins was readily

G BEl B R Pkl IS P
(Wl/@eﬂ) @/@si‘ﬂﬁBigﬂg&m 720 Gn Qu Ser Trp Lys 725
<210> 16 <211> 2756 <21%> DNA <213> Artificial

Sequence<d2Bxamphs4: Hﬁmiﬂ guagificatiodnusinfg GEALHB3 protein
S ; = S) ' <400> 16 )
Cogag b -gBe eaEt Ry g st A Ba heprRR greoriremga geive the

15 c«?tﬁgé%ﬂfv% 39S ROTRIDE&EN W &fofd cﬁﬁlgigﬁg_ﬁlglgﬁﬁt\g&@?g%?{ed from 10 pg/ml to

aatgacc cttctggttg tgcaccatct ccagg

20 ghal, gt dapkiacd iliquoaard 0l gebaerc)re agtahpetibrs a6 a6R#ABed above,
180 tcacaaagat tt aaacaaca aaaagaatct aaacaaaat c

withd 80 ¢ x§@ Lemaladiquetaer 248 AEST-HB3t dgn edditiagcl0@gil/well human

] . 300 .
SR e oiated SR gmIAe] On o elE ek eean g inied beaiogend added
to%%?t@.c & G i@ the ﬁﬁﬂeg%g%éggﬁlg@ﬂq %‘ég L% {@l@?aSigma) were

t gagtt gg aaaagat gga agcaaggcta gcac
20  emplagegbaamanpetcas. cGeddient corgentadions ategeilas asdd i gHaagag asstudy the
480 cttattgaat tgaccaggac taatgaact.a ctaaaatcta
fe&ﬂg’thttX @ @@g%géﬁ%@g%?@?w%% fifn detggeminriasma samples.
aagc X: i
Ragal Hacaat NETAARGE, f GORARS PRARIRIRE P RIS yas
pE@iread 64haCHA0 CRICAHNG KSgHIAGRUUBHGR tROSaa tiadre at 200 pg/ml

(Fgcccaactgg s;gtggaaaact tgtttcaata 720 gagaaagaaa = =
agite 6 h dibgacsulia dieapukthaidhe 883 B preteing hanndtodzperya adthdigher

agt t.gt ttc alCca aaa tacaaqgct. ..
25 arfply B 8081 S0 8 R R BB 3EE na steviy
appe@Ratd inkreadOn fth URANANRY bE LAlAP1 IDAGSR! AtHis e attributed in part
gttatattat ctaaacaagt agaagatcta aat gtgaaat gtcagctgct -

totigerazsed gleatrgn@iciategerdigns betwe e tha highdy- s fatetleaparin and HS with the
poq}%agl%%%?u%g oft hl% ?r?cﬁlrtlgs%te?qgg gltf%ge%%esllg)e%\geen heparin and HS, which differ
little in net charge, can be attributed to stereospecific ligand recognition. Serial dilutions of

30 HA, CS-C, CS-A, and UFH were used with GST and each GST-HB protein. Table 5

| S

presents the estimated ICso values for competitive displacement for each protein, illustrating
a 100-2000-fold selectivity for heparin over the less sulfated GAGs. Figure 6 depicts the raw
data for GST-HB3.
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aacttagaac agaagtttat tcttgaacaa cgggaacatg aaaagcttca
acaaaaagaa 1080 ttacaaattg attcacttct gcaacaagag
wa@agassat cttcgagtct tcatcagaag 1140 ctct gt tRCT/US2004/026066
tt caagagga aat ggttaaa gagaagaatc tgtttgagga agaattaaag
1200 caaacactgg atgagcttga taaattacag caaaaggagg
aacaagct ga aaggctggtc 1260 aagcaattgg aagaggaagc
Tebdad.ct ag&stmatsddGastalitcs fagloicior Gagaamamangtilsd th
aa a aggctga ac a agtagtgctg ctcataccca
Eggggé@%g’%ﬁn‘g@gé&&?g{jﬁ 8%‘% g*%igfgﬁ Jelbd cagt at ggt g
caaagccttg aagatgttac tgctcaattt 1440 gaaagctata
aagcgttaac agccagtgag atagaagatc ttaagctgga gaactcatca

1500 tfacaggaaa aagc cCaa ggctgggaaa aatgcagaygy
at gt t &fta t cagalt t}$11560 gcaact §8daHBZt caaat caGST-HB3
agaatatgta aggatgcttc tagatctgca gaccaagtca 1620

gcact dddgg aaacag®éht taaagaaatc ag@gtttctt ttcthomaaa
aat aactgat 1680 ttgcagaacc aactcaagca acaggaggaa
gactttlégaa aacagetlljga agat gaagaa V0 ggaagaaaag-1000

ct gaaaaaga aaat acaaca gcagaattaa ctgaagaaat taacaagtgg
1800 Ef§t'ctcctct HtHhagaact at at aa@®d® acaaaacct t20-50
ttcagctaca actagatgct 1860 tttgaagtag aaaaacaggc
att gt Fg%at gaaca %10 cagct cagga g@:é‘bct aaat 192@0-50

aaaa%@aagag attcatatgc taaattattg ggtcatcaga atttgaaaca
aaaaattadg 1980 %]a‘f)gttgtga agt t gagdda t gaaaat ag®-1-0:2
caact at cggaagt atc aaaactccgc 2040 tgtcagcttg

ct aaa aa acaaagtgag acaaaacttc é%gaggaat t gaaﬁéaagt t
g—gecttttcatc

at gaaagt aa agaaaatttt 2160 gccctgaaga ccccattaaa
agaagysisie ££ HEd i AC C t 2220
caagaatc gte %gggg{iggg%u% @%%g%@%“@?%‘%? ﬁlg% g attatttcat

t cgt GET B3 228 6elgdtedrfdr Fatlger studgbgh HatecticH Srotdi®f% determination of ‘
aggggt attt tat aatgggt tg tatttaattt 2340 taactgccaa
hepapf Cancsntiations glsA g bivedeld dilutonscof AT gieee prepargd drathe range 10

it G e RS aRalk ag, clact cecta at get cacct
H %/ ?12? %%‘Z@%/ %ﬁnl'a:rbgt gaa%o??%é%t E?egit“éaﬁ oy Percepugnsg- The ELISA data
fol 8@8edifaRIns §ielddGABEAthARAASE SaHssBhRLA! UBH M entration, and a
ttatcctcct gttctgaaac cttagtttca agagtctaaa ccccagattc

logtlesmplet oiyslapiggabsochange tapgrscted foratodwperin Ylagk) v toncentration gave
t ct aaaacaccti_.ggcttgtiat 2640 tgcctctact
the ?’gpgetcf"g?]t“aarﬁ% ﬁsﬁ’ﬂ% QFlg‘?fFéétIE salgption St ccl%rfl?latr&mlgat GST-
HB7T Bfhdinpts i i
s o S SRS SRS L5 ciono
freed 3 ofint ledst dire¢ dSedess mugzesttROhat<Riz B ID a5 kighifivantGfotential for
Artifici Sequence;, note = thetj c. construct 5<400>
mégsurgisiol hep Gpnccorliong wibd U psiiviy s Wellgn highpolepivity. The
. i i s I
effé:tﬂoﬂ-}bfﬁc kiréheth Wad hedQurdd %éﬂr@lg%eoﬁggob%%ﬁggg%ﬁlﬁ 3 1000 mMm

Asn Ser G.n Leu Lys

- Na(@uTltg eptiPenl s@isitiviguwatadbstiysd Ar 5 OmMNGCH thsphyslolodi€d] cécentration

40 4 .Leu An G eu Asp Lys Ala Leu Gy 50
eniglojs3 fof MisgSehyy A iy EOIS orty rpRIMpo il P -HIB3 was coupled
to SEGMEINOS) biotinylated heparin and HRP-SA, gave essentially identical results for

sensitivity of heparin detection.

Example 6 : Quantification of heparin in human plasma
To determine the suitability of GST-HB3 for determining therapeutic heparin levels
in plasma, human plasma was spiked with heparin calibration standards. Aliquots of human
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<220> <223> Description of Artificial Sequence; note =
synthetic construct <400> 18 Arg Asp Ser Tyr Ala G n

wahewshesssEHly His G n Asn Leu Lys G n Lys 10 15PCT/@8S1094026066

His Val Val Lys Leu Lys Asp Qu Asn Ser G n Leu Lys

RerdmiRed with eXfad] vORImds\T séiedl difiHorsYresaréd 64 D&% UFH
ﬁfﬁnmer Lys G n YR PRI st AL &%e@éu Gn Gy FH (average

sgeul SLIéDa)Asé LMW HNazerageisiae.y6 190). SBiedog-duplplot afrelazive ab@@bance Vs.

212> PRT 13> Artifi <220> <223>
HSRREH TR IOR SRR B A SIS HAD e Lo At fhe galibration
sERASIE e buffd Qibne kB gﬁféJS)A?\QOI%S{?erTB(Jth’@P@-I SILMEVH LsﬁHw%'l he same
Hs Gn Asn Leu Lys An L l1e Lys Hi's
slapies.Iissehigallyl ye lo&s pf antww v@e Db@rvedesn dd:Iythoﬁile ZFH Zibserum vs.

A S sl el b
oﬁtlﬁlal—ﬁa!ﬁ g&¥ot mePararmEsshfna? a %@ Q fomd ¥ n 1 1524800 ng/ml for

tificral Sequence <220> SCI‘I ptio

UAfH afd Goml 408@21111131% 26,000 aganiHos UNWEL i With talpsfaﬂlabéxpéﬁﬁfbht performed
s G n Asn Leu

20 Tyr. Al Leu Leu Gy Hi
“E%é@ﬁﬁ&ﬁ%ﬂﬁ{lr @@95 Pis copagEpas tp P01 Wimlitg SOAFm for UFH
.S
aﬁé g ﬁﬁnlgg :2 I%Tﬂ fdla_l?*ﬂM 1 ﬁ%ra@e‘&u@ ?ev%ﬁ @gﬁﬁ&%@ a géngga\f&d)etween
048 dndll OAY unitsgar ﬁilllhhfélr mndicutlﬂ.@uhaﬂﬁb assu$ isNudifidientlyIepsifi¥e to monitor
55 60 .< O> 21 <211> 50 <212> PRT <213> Artificial
t@é%ﬁ?@ﬂ@i yzgl.%@slts S HRePRIIpdgvsls: She wenerimeatsadisclosed herein showed

theSitHE ARy cBXfiBient of variance (CV) was <9% for 6 serial UFH dilutions from 78
ng/ml to 2.5 pg/ml, while the inter-assay CV was <12% for three different plasma products
obtained from Sigma. Moreover, throughout this detection range, no interference was
caused by the presence of up to 5 ug/ml HA in the diluted plasma samples (data not
shown). Even 10-fold higher caused minimal interference. \

The addition of fresh human plasma did not reduce the absorbance in this ELISA
(Figure 14), indicating that human plasma sample itself would not interfere with the
competition observed with heparin. That is, no net change in the slopes or intercepts for the

linear log-log plots was observed when plasma was added in the assay. However, plasma

samples stored at 4 °C for 4 months did affect ELISA absorbance somewhat, suggesting that

interfering materials can accumulate in outdated plasma (Figure 14). Ideally, therefore, fresh
plasma samples should be used in the assay.

The data suggests that patient variability is minimal, and thus a direct heparin
concentration could be read following performance of a generic calibration. This new
detection method offers a substantial improvement in the current clinical heparin
measurement protocols, as it is faster, more sensitive, more quantitative, and more readily
integrated into a hospital clinical chemistry service.

Example 7: Characterization of HB3 binding with heparin

The heparin binding ELISA was performed using different NaCl concentrations in TBS
to observe the salt effect. Thus, the HB3 concentration was varied from 0 to 300 pg/ml and
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synthetic construct <400> 21 Arg Asp Ser Tyr Ala Leu

Leu Ay Hs Gn Asn Leu Lys An Lys lie 10 15 Lys Hi s
wy/a00s0es552ys Leu Lys Asp G u Asn Ser G n Leu LBGI/B82004/026066

Gu 20 25 30 Val Ser Lys Leu Arg G n Leu Lys Lys Gn

NAQ! cofitentaatiof aiddeork ¥ S0 3BV40 1660 MRH Aot tl?@Gg%—%f% #as loaded into

<211> 60 <212> PRT <213> Artificial Sequencée < >

thowsls mukineihatddowitiothe Mlate fardi ylan Séiquetrfoen eagi sats well was

ABRSA o SRIP A o el oS his comained

gl 8 R 50Dy s i

Brgdford/sagant (SigmapdNexGboudd HBG-hpaiii ambyst waslca@uiutéd by Scatchard
55 60 <210> 23 <211> 49

) a. S .

o Rptie proporogie) PESAT sl fhoncl 00 mpths cappument at 150 mM
NB2ES C AlTHbL S oty e, = L heti.c .. .
e lep el Slactl HhbioRlir s M pHES os PRl BN IR lefign wit
differensdepareuarhymtG{datalngs shaven)1 Ths, thy smblug ofahbMald Heysrin amount
Le s, As u Asn Ser Leu Lys Ser Gu Val 20 25 3 )
eiged inad el Gt orspoRTige ) teariinhin St )aninugbaund heparin

: < , 12> PRT_
(Bt onbituf dolilngdy Mol u s e Birbime ity R0 -
[vtboirfid EIB3][ubbei@teparin]beurd EBBIHREAr i6 Sdtstdetst ABEMBance signals
24

i

at 300p pg/ml were selected for Ky calculation because signals at lower concentrations were

too weak and variable. Next, the logarithm of K4 value at different NaCl concentrations was
plot versus logarithm of [NaCl] to give the number of ionic interactions between HB3 and
heparin based on polyelectrolyte theory (PET)%.

To understand the interactions between GST-HB3 and heparin and the ionic
contributions involved, the binding affinity changes were tested as the ionic strength was
varied. By increasing NaCl concentrations from 15mM to 1000 mM in TBS, the binding
between HB3 and heparin was decreased (Figure 15). By obtaining the concentrations of
unbound HB3, unbound heparin and bound HB3-heparin complex, we calculated the Kq
value at different NaCl concentrations (Table 6) to quantify the decreased binding with
increased ionic strength. It is expected that for most heparin binding proteins, a substantial
contribution to binding would arise from the electrostatic interactions between the hi ghly
anionic heparin and a correspondingly cationic protein. Increased ionic strength would

“lessen these ionic interactions between negatively charge sulfate and carboxylate groups on
heparin with the positively charged Arg and Lys residues of the protein. For a given heparin
binding interaction, an equation based on polyelectrolyte theory (PET) is used to describe
such ionic interactions:

log K4 =log Ky’ + ZWlog[Na*]

Here Ky’ is the dissociation constant at 1 M [Na*], the Z value refers to the number of
ionic interactions involved in the binding and ¥ is defined as the fraction of Na* bound per
heparin charge and released upon binding to HB3 (estimated to be ~ 0.8 (32)). Thus by
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Arg Asp Ser Tyr Ala Lys Leu Leu Gy H's Gn Asn Leu

Lys An Lys 10 15 lie Lys His Val Val Lys Leu Lys Asp
WaRwsAssssSer Asn Leu Lys Ser 20 25 30 G u Val RETIUR2084/026066

Leu Arg Ala G n Leu Thr Lys Arg Lys G n Ser Gu 35 40

. Al a 0
S TR Ta I T ST i e
e by Sl 69 iTor s 826 b B Piriowe Guistas Borsgimefion (Figure

j L i S -G s.An Lys |i .
10Y, By et 9 250,00 fhutoeh £ B DI kot b binding
hé@uinl-yI$B SaterabtionyaAllsodfhsetboBBilbet equssioheu Arg Ser G n
Leu Val Lys Arg Lys. G n Asn Gu Leu Arg 35 40 45 Leu
G AGO-RII0KR6 <211> 33 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

10 Seyherde:= §ibitde)/@a KD hed Te= 29815, r Wihen 4605, 261 M/ [N it is
Leu Gy Hs Gn Asn Gn Lys lie Lys H's Val Lys Leu
coésder&d sbnotlignibSiteta@ion ¥ed A&t Mol kBeComparel Mt K Jat $8Fmal [NaCl]
Gn Lys Lys G n Arg 20 25 30 Leu <210> 27 <211> 50
(1521aM) RRfei?AG> 3.4 ki, ithé¢ BindiBgguatibatic R cAdarldted from non-ionic

.Description of Artificial Sequence; note = synthetic
ingaiong eguale teo’ . B3 7 A=720g anduihys tegopis ntveactiops cagtrbugy pnly 28%

58 e A0t et ek e

15  piSedin nisratitvhs M@l doeeptaBle foraevéibymentof BBB AyShdpafin Gntor.

Le’lqab?g g . Ié(ri %alues at different NaCl concentrations in ELISA with immobilized heparin
and GST-HB detection.
[NaCl] (M) Kd (nM)
0.15 2.7x10°
0.30 22x10°
0.50 2.6x 10°
0.75 6.1x 10°
1.0 1.8 x 10*
20 Example 8: The Use of Horseradish Peroxidase in Assays

Horseradish peroxidase is used widely in all types of immunoassays as a colorogenic
or fluorogenic enzyme. Reaction products can be either soluble or insoluble (precipitates)
depending on the substrate used. It has the advantage of being low molecular weight (40,000
g/mol), thereby allowing smaller conjugates, with antibodies, for example, and short

25  reaction times. Furthermore, it has a high specific activity and is highly stable. HRP is

extensively used in ELISA as well as other membrane-based assays. With
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35 40 45 Leu Lys 50 <210> 28 <211> 32 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of

w@\aosO18ssal Sequence; note = synthetic constr urCT/AL03026066

28 Arg Asp Ser Tyr Ala G n Leu Leu Gy H's Gn Asn Leu

y . 1 i . . I v .
B SSHSTE s b B SpbSyd v

Qi leZampRIOf<RIZHRP twifhi the ELISSerdmsomiizediRPdn felRRG:> ot
Descrjption of Artifjci ence: _ngte = synthetic.
constiitfcivas ﬂ’é?ﬁlv?{)m&aﬁ ﬁ\ﬁﬂ@ﬁg : @%L? 'ilalot was ther axigdiged with NalO4,

. S . o

sﬁgiaatg glaé?é)% e\é@f&sﬁh tﬁ gdﬁtgnp\ %el%éﬁi{%l\'fyq’fhﬂéﬂ g%d‘lg%n%eﬁyzed vs. the

sAmng buff&0 TheAwe ptdizind vesr@ AR ddRT rew2l 8in Séhfcff Bése:faﬂmation, then
Sequence . < > <223> Description of Artificia )

r@ﬁ%ﬁi}l{&ﬁ ;Nqﬁzﬁ\?%H% PR B HheR ﬂa%qche&w@h Iysing. e Thepenjugate was
| 43 S I ra.:

TGy P BB o hurfed degl 1P M ap b il ety cotumun to
sepewat BN HRAConj 2 at@5fr30 unkiboled BIR X Fldctiods werddlidRerPdRH assayed for

<213> Artificial Sequence <220> <223> Descri ption of
HER aqtivity 3singd B sulstratforodutionn tArsive &ragiéenstfrom thedigbslu®d peak were

ph@%d %r%{g cc%?gnt%ﬂ)i%{)qlcoﬁﬁﬁatk\ﬁétehﬁ‘iﬂe@(tﬁ o%%%al(gbrs]orlbgrli'cy\./a}-keparin binding

activity was found to reside in the first peak eluting (highest molecular weight),

corresponding to HBM-HRP conjugates.

Example 9: Unfractionated Heparin (UFH) ELISA Kit for Plasma Samples

Reagents

in this example, the kit includes Heparin-coated 96-well plates, UFH (Sigma)
Standard (170 pg/ml), Detector-Enzyme Conjugate, Conjugate Diluent, TMB Solution,
Stop Solution (0.5M H2S504), Wash Concentrate 10X, (diluted 1 part plus 9 parts dH20 to
make TBS-0.05% TWEEN 20), Standard Diluent, [TBS (150 mM NaCl, 10 mM Tris pH
7.5)]. Pipettes, absorbance microplate reader, normal plasma, and a plate cover can also be

included.

General

This heparin-ELISA kit is a quantitative enzyme-linked assay designed for the in
vitro measurement of unfractionated heparin levels in plasma. This assay measures
heparin directly using a heparin binding protein which has been conjugated to HRP. The
heparin-ELISA is a competitive assay in which the colorimetric signal is inversely
proportional to the amount of heparin present in the sample. Samples to be assayed
were first mixed with the Detector-Enzyme Conjugate in wells of the heparin coated
plate. Heparin in the sample competes with heparin bound to the plate for binding of the
Detector-Enzyme Conjugate. The concentration of heparin in the sample was

determined using a standard curve of known amounts of heparin. In one embodiment,
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G@n Asn Qu Leu Arg Leu G n Gy GQu Leu Asp Lys Al a
Leu Gy lie 20 25 30 Arg <210> 32 <211> 43 <212> PRT

w23m18552 i fi ci al Sequence <220> <223> Descri pp¢DOSI04/026066

Artificial Sequence; note = synthetic construct <400>

LR R R L S A S

A u Asn Ser G n Leu Lys Ser 20 25 30 GI u VaI Ser Lys

r Gl.n Leu Val Lys 35 40 <210> 33 <211> 34
2‘%@9%@%@% Artificial Sequence <220> <223>
Des c riiiticae 0@ the/Hé afrmCStahdaﬁe%wﬁﬁde b @ofmSlAsHed foCobtain
construct <400> 3 Ser T r Ala Leu Leu Gy Hi's

sgandamls of 03, 0415084 . OL 9 Elnde101Q)u )I@t t’r%lﬁlsia%ﬂ wezglpregeged from

o T S5 T n 28 5 35hgt D6 wakinedShesd B lg R2p Efoan mbe. A

‘SRAN BAEFer< 42 7Sl RRISOEteBtbi-BAzRhe 66<4gh1%|v@ds placed into the 9.1 mL

Sequence; note = 'synthetic construct 0> 34 Asp
Sepnjpgate Alilsenty Thissan be dom by Bidng5A0 mseroliteus Q§/§16@1¢asured Diluent

SRR Bt i Y B B (3R o
rﬁl&t@nﬁ*i& dlsk@lvé ¥ad #rn 4k Fdid3va3 éd&e’dlﬂa%k?té’ t2diBe. TR step was

<213> Artificial SequenCe <220> <223> Description o
répaatéd pramoSetuentoehe swot all the Detector-Enzyme Conjugate had been

transferred from the vial to the tube. Reconstituted Detector-Enzyme Conjugate can be
stored at 4°C for no more than 7 days.

A 1:10 dilution of 10X Wash Buffer in distilled or deionized water was made, and
a heparin ELISA plate was set up as in Figure 19. The heparin standard dilution series
can be run in triplicate. 10 pL of Standards and samples were added into corresponding
wells. 90 uL of Working Detector - Enzyme Conjugate was added to all wells except
the Blank wells, and then they were mixed well. The plate was covered and incubated for
one hour at room temperature. A rotator can be used.

The solution was then discarded and the wells were washed four times with 300
uL per well of 1X Wash Buffer. An automated plate washer can be used. After

washing, the next step was immediately carried out, and the wash buffer was

- immediately removed from the wells. The plate was not allowed to-dry. 100 pL. TMB

solution was added to each well. The plate was incubated in the dark at room
temperature for 10-30 minutes waiting for the zero heparin wells to develop to a
medium to dark blue colort Color development was watched and overdevelopmeﬁt not
allowed.

50 pL. Stop Solution was added which changed the color from blue to yellow. The
absorbance of each well was then measured at 450 nm. The binding percentage was
calculated for each sample using the formula:

[A450(Sample) - A450(Blank)]/ [A450(Zero heparin)-
A450(Blank)] x 100 =% Binding
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synthetic construct <400> 35 Gu Val Ser Lys Leu Arg
Ser An Leu Val Lys Arg Lys G n Asn Gu 10 15 Leu Arg

WO ewsasss1dy Gu Leu Asp Lys Ala Leu Gy |ie ApQI/RS2085026066
30 <210> 36 <211> 20 <212> PRT <213> Artifici al

5 Sequangfg TSR dr AdRBRaPRpEskh] Htafdardelivk io‘f%@f’cent bh\l/%iflg versus

Sequence; note = synthetic construct <400> 36 G u
csaeentmton efihgyagin Gfandands wag platies. Bepar@ levele of Ghknd®ins were

10,15 L L Gy lie, 20 10» 37. - . . . <211>
dsrabed b sastl Ui e U of Sl et s the gpigid curve
e AR _ e .
TG A DO Byt i ga VRS ol g I RS wpknowns
t\thee tajes liy thel spand@dcuBee. G u 10 15 Thr Lys Leu G n Gu

G u Leu Asn Lys Val Leu Ay lie Lys 20 25 30 <210> 38
10 <211> 28 <212> PRT <213> Artificial Sequence<223>

o A > n .
Xanie b, O Rtadigtd Hebitin PRSI ARG T BRAIEHESamples
Reqgenitys 1ie His Lys Lys Asp 10 15 Gu Asn Leu Lys Gu

Val .Leu Arg Lys Asn Gy 20 25 <210> 39 <211> 59
<212 Bierenaswid] i frclidss Visoairopesiod 9l aiuiasn UFH (Sigma)

i Qb f RN ; = nt.het i .
s AU I O
15 SEpSdAstiofJ0ENYE2384), Wash Idoacentrate 10X, (dilute 1 part plus 9 parts dH20 to
make TBS-0.05% TWEEN 20), Standard Diluent, [TBS (150 mM NaCl, 10 mM Tris pH

7.5)]. Pipettes, absorbance microplate reader, and a plate cover can also be included.

General

20 This heparin-ELISA kit is a quantitative enzyme-linked assay designed for the in
vitro measurement of unfractionated heparin levels in low protein content fluids such as
buffer or urine. This assay measures heparin directly using a heparin binding protein
which has been conjugated to HRP. The heparin-ELISA is a competitive assay in which
the colorimetric signal is inversely proportional to the amount of heparin present in the

25  sample. Samples to be assayed were first mixed with the Detector-Enzyme Conjugate
in wells of the heparin coated plate. Heparin in the sample competes with heparin bound
to the plate for binding of the Detector-Enzyme Conjugate. The concentration of
heparin in the sample was determined using a standard curve of known amounts of
heparin.

30

Method of Using Kit

Dilutions of the Heparin Standard were made into normal plasma to obtain
standards of 0.03, 0.1, 0.3, 1.0, 3.0 and 10.0 pg/mL. Kit standards were prepared from
UFH from Sigma. 9.1mL of conjugate diluent was measured and add to a clean tube. A

35  ‘clean transfer’ of the lyophilized Detector-Enzyme Conjugate was placed into the 9.1 mL
of conjugate diluent. This can be done by adding 500 microliters of the measured Diluent
to reconstitute the Detector-Enzyme in the vial. 60 seconds passed to allow the lyophilized
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10

15

20

25

30

35

10 15 His His lie Met Lys lie Lys Asp Qu Asn Ala Ser

Leu Lys Lys Gu 20 25 30 VvVal Thr Lys Leu Arg Gu Qu
wabeosimsstys G n Ser Arg Asn Leu Arg 35 40 45 BETIUNM®D4/026066

Lys Asp Lys Val Qu Lys Met Gu @y 50 55 <210> 40

<Fhid3t
S By RS PN P v
rsgmtdrtbitwmmowﬁmeymt beshidzl] 42 DPatpctGeEndynie SbajuGhte haé been
LeuGI n Asn Leu Lys G n Lys lie 10 15 Lys H's

trgnsfexyg %f@%thﬁé’&alwgle@be@ u Asn Ser G n Leu Lys 20 25
30 <%}gg iﬂ%lﬁ%é& ég&@% V&%ﬁlﬁfﬁ%}gﬁ@%@e rtlﬁ{;lfoh&h?lwater was made, and

Sequen

adeputNERISAQlae was yéttupab ircFigarestd. uThe Hiépidin stdndasddilytion series
Ala Leu Gy Hs Gn Asn Gn Lys lie Lys H s Val Lys
caipbe mn ingriplieatey 10 pkptf Pragdards %Sﬂimle&wmze addpd:into corresponding

T R T -

tOBRhk bu?etlls %heﬁﬁwﬁwbré\hﬁx&wvem Théphatd Wik M%re@ andhhéubated for
Adn Asn Gn Arg Gn %s lie 10 15 Lys His Met Val Lys
£

ope hopral rapiy t@EeTAEJﬁe pigpyicanele yspd. 20 25 30 <210> 43

L A R 98 i o
ubypek Rellicf 150Nk Beiffer. An automated plate washer can be used. After
washing, the next step was immediately carried out, and the wash buffer was
immediately removed from the wells. The plate was not allowed to dry. 100 u. TMB
solution was added to each well. The plate was incubated in the dark at room
temperature for 10-30 minutes waiting for the zero heparin wells to develop to a
medium to dark blue color. Color development was watched and overdevelopment not
allowed.

50 L Stop Solution was added which changed the color from blue to yellow. The
absorbance of each well was then measured at 450 nm. The binding percentage was
calculated for each sample using the formula:

[A450(Sample) - A450(Blank)]/ [A450(Zero heparin)-
A450(Blank)] x 100 = % Binding

Using linear or nonlinear regression, a standard curve of percent binding versus
concentration of heparin standards was plotted. Heparin levels of unknowns were
determined by comparing their percentage of binding relative to the standard curve.
Heparin can be estimated by comparing the values from the wells containing unknowns
to the values in the standard curve.

Example 12: Low Molecular Weight Heparin (LMWH) ELISA Kit for Buffer/Urine

Samples

Reagents

In this example, the kit includes Heparin-coated 96-well plates, LMWH (Sigma)
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<400> 43 Gu Val Ser Lys Leu Arg Ser G n Leu Val Lys
Arg Lys Gn Asn Qu 10 15 Leu Arg Leu G n 20 <210> 44

W 23m18532 <212> PRT <213> Artificial Sequence RRR0S2004/026066

<223> Description of Artificial Sequence; note =

A ¢ Rimcie t¥&al Se6n;jl¥ste FRkeY IMB Soluti
&éer Gﬁloﬁlgszmﬁﬁsm%léﬁoirﬂg Leu (ilglgaZlOf 45 Igz%lg 20 <pigs Souton,

SlﬁFPrSQlEﬁs&%(Aﬁ HR204), Vst feansentzate 06X <@lilBtedepart plus Oquarts dH20 to

DD 58 B f VIS e b D LBt s oy ypum Tris
e L e
<223> Description of Artificial Sequence; note =

E nttzetic construct <400> 46 Gn Leu Leu Ay Hs Gn
/féﬁrq_eu Lys Gn Lys lie Lys H's Val Val 10 15 Lys Leu

Lys i M : | l..Ser,Lys .
L5 5P PRSI U S o e
vigiumeBuzner2 b0 o od@ilar vadght htpariPRVels 24 Bow Prdtéihiceh@ht fluids

I Y L A———,
prﬁgeEn FicH'BdY BeH cGhilledt¥F td LHRPVRhe NHarinSer 194513 é'lomAfel:c]itive assay
in which the colorimetric signal is inversely proportional to the amount of heparin
present in the sample. Samples to be assayed were first mixed with the Detector-
Enzyme Conjugate in wells of the heparin coated plate. Heparin in the sample competes
with heparin bound to the plate for binding of the Detector-Enzyme Conjugate. The
concentration of heparin in the sample was determined using a standard curve of known

amounts of heparin. Heparin used for the standard curve can match the heparin being

assayed.

Method of Using Kit

Dilutions of the Heparin Standard were made into normal plasma to obtain
standards of 0.03, 0.1, 0.3, 1.0, 3.0 and 10.0 pg/mL. Kit standards were prepared from
from Sigma material. 5.2 mL of conjugate diluent was measured and add to a clean tube,
A “clean transfer’ of the lyophilized Detector-Enzyme Conjugate was placed into the 5.2
mL of conjugate diluent. This can be done by adding 500 microliters of the measured
Diluent to reconstitute the Detector-Enzyme in the vial. 60 seconds passed to allow the
lyophilized material to dissolve and then the liquid was added back to the tube. This step
was repeated two more times to be sure all the Detector-Enzyme Conjugate had been
transferred from the vial to the tube.

A 1:10 dilution of 10X Wash Buffer in distilled or deionized water was made, and
a heparin ELISA plate was set up as in Figure 19. The heparin standard dilution series
can be run in triplicate. 50 pL of Standards and samples were added into corresponding
wells. 50 pL of Working Detector - Enzyme Conjugate was added to all wells except
the Blank wells, and then they were mixed well. The plate was covered and incubated for
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10 15 G u Lys Leu Arg Val Lys 20 <210> 48 <211> 43
<212> PRT <213> Artificial Sequence <220> <223>

wedsio1§ss2 on of Artificial Sequence; note = syPthE82004/026066

construct <400> 48 Lys Leu lie Ay Hs Gn Asn Leu Hi s

Val g Leu Lys Lys Qu
Cﬂe%hy%ﬁ"bﬁl Ee%eugroﬁﬁrc%ggﬁse@;s Leu 20 25 30 Arg

Al a @he séhmo‘ﬁa:l/asﬁhen Hsoartigdsar@ the Aaregljls lywe Baskd fgmiﬁxaeﬁ@/ith 300
<211> 22 <212> PRT <213> Artifici.al uence <22

weopes el ol X KYashBuffer adp ippfoptatgd l%%tﬁdiéaﬁ & cadegise! " Affer

M SPOR Ao R G
iheiedditglM@imdved (2éin 422115 ORtz]flate 4Bs <id1 Ao Wed to<<2r313 P00 pl. TMB

Artificial Sequence <220> <223> Description
safution; vas:added de exdievelh ot be platg wasjgenhated, ﬁsﬂ]ﬁ@@rk &tzreetﬂ

PR G Y bt SR R, o8 b ARRUT g

rﬂécﬁulﬁl tol dédkiblidcol6t. lCdlMdeveld)p&{énQ\'ﬁaﬁQa’eéh@i é’dlcﬁoﬁrdev%dpment not
Val Phe Leu Lys G u Lys Lys 35 40 <210> 51 <211> 43

alpyed. PRT <213> Artificial Sequence <220> <223>
Desc rﬂoﬁfl_t §’t'3p %fohéfo'h' \Léscécﬁied%ﬂa? Qf?a%ge@ BleS coTorS%&%%%e T yellow. The

const
absorbance of each well was then measured at 450 nm. The binding percentage was

calculated for each sample using the formula:
[A450(Sample) - A450(Blank)]/ [A450(Zero heparin)-A450(Blank)]
x 100 = % Binding

Using linear or nonlinear regression, a standard curve of percent binding versus
concentration of heparin standards was plotted. Heparin levels of unknowns were
determined by comparing their percentage of binding relative to the standard curve.
Heparin can be estimated by comparing the values from the wells containing unknowns

to the values in the standard curve.

Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this
application in order to more fully describe the state of the art to which this invention
pertains.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the scope or spirit of the
invention. Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention disclosed herein. It is
intended that the specification and examples be considered as exemplary only, with a true

scope and spirit of the invention being indicated by the following claims.
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<400> 51 G n Leu Leu Gy Hs Gn Asn Leu Lys @n Lys

lie Lys His Val VvVal 10 15 Lys Leu Lys Asp G u Asn Ser
waRowshessstys Ser Gu Val Ser Lys Leu 20 25 30 PCOUSEN4/026066

G n Leu Val Lys Arg Lys G n Asn Gu 35 40 <210> 52

<211>y33a5R12> PRT <213> Artificial Sequence <220>

<223> Description of Artificial Sequence; note =

synt het

o AR Em AT B 0 LA i o
Hepmmblgdingsmlwmlﬁmn@ﬁbesﬁheparﬁﬁbmmg?anﬂ!EHBZJDZ> PRT

<213> Artificial Sequence <220> <223> Description of

Ar ti fi, criRl coRfaLieing OF clafh 8, far¥ASdMSsinCO RNl YAl a%ét%ﬁ HBU.
53 Lys Leu Val Qy His Gn Asn Leu Hs Gn Lys Iie d@n

Tyr éa|1“h¥ m@% &lﬁ%ﬂ:&ég%éﬂé}&&%ﬁm&%mﬁ%&e@rﬁr 1%%&9 %ndTM}urd HBU.

Phe eu, Lys G u.LlLys. Lvs G.u 35 40.45. <. 210>

22115 3 Emimsition ar L Pherip i hoparh Rindinagmisssaprises a peptide
hadind at [as®obPidemity@b SBQHID NO: ¢!  Sequence; note =

synthetic construct <400> 54 Leu Ay H's Gn Asn G n

P T e

cAnderfative ahbsbagisance <220>

6. The composition of claim 3, wherein the first, second, and third HBU comprise

SEQ ID NO:1.

7. The composition of claim 1, wherein the HBM is fused to a bacterial glutathione-
s-transferase (GST).

8. The composition of claim 7, wherein the GST-HBM is also fused to a bacterial
alkaline phosphatase (BAP).

9. The composition of claim 7, wherein the GST-HBM is also fused to an enhanced
green fluorescent protein (EGFP).

10. A nucleic acid comprising a sequence, wherein the sequence encodes a heparin-

binding molecule (HBM) nucleic acid.

11. An assay for detecting heparin, the assay comprising contacting a heparin
binding molecule (HBM) with heparin forming a HBM-heparin complex and detecting the
' ZHBM-heparin complex.

12. The assay of claim 11, wherein the HBM is the HBM of claims 1-8.
13. The assay of claim 12, wherein the assay comprises an ELISA.

14. A method for detenhining the amount of heparin in a sample, the method

comprising,

a) incubating the sample with an heparin binding molecule (HBM) in a first
incubation forming a HBM mixture, wherein the HBM mixture allows for the formation of

an HBM-heparin complex
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<223> Description of Artificial Sequence; note =
synthetic construct <400> 55 Lys He Leu Gy H's Gn

WAWsPIs3SASN G n Lys He G n Tyr Leu Val 10 15P¢lES1084026066
Lys Lys G u Asn Asn Lys Leu Leu Gu Gu Ala Qu Lys

Leu 20 25 Bt

Lys 35 40@%91%@%%&1 gazl?‘ign% <212>66%E?E§J§Rf§¥§‘%rﬂeﬁ?§g{r3‘l

Sequerce, <220> 223> ri.ptJ Artifd.cial . .

Sequanoate fgee o aE R heriEH B ihRpRL b B Tol clims 18,

Leu Hi s n n.Leu Lys Gn Lys He Lys H's Val

Val 16" T8 ot o TAs pheretn the HilM commbesh e i

Gu Val Ser Lys Leu 20 25 30 Arg Ser G n Leu Val Lys

Arg Ilys Top metind dhiclpime®, whgreireihe crpiu tpg BPidin.45 G u

Leu Asp 50 <210> 57 <211> 21 <212> PRT <213>

Ar t i flBciTak ndpderfoadA0>whaiBrthDhsparimis imvubated with a capture tag

Artificial Sequence; note = synthetic construct <400>

%P0y Gy His Gn Asn Lys Gn Lys lie Hs Lys Gu Asn

Leu Lys Gu 10 15 Val Leu G n Leu Lys 20 <210> 58 o

<211395The pethodpivlain 118> whereirf the captiuSdagitescpoxiz Z0mptavidin.

<223> Description of Artificial Sequence; note =

synt Bet The owtiskirafctai400wh&8inGhe chture@hy reChptoHsaitteihed to a solid
n Pro Lys Gn Lys lie Hs Hs Leu Gn 10 15 Ala Val

SYNACeSer G u Asn Tyr Phe Leu Lys Gu Gu Val Gu Ser

Leu 20 25 30 Gu Lys Gn Leu Gy Lys Ala G n Ser Asp
Ser & .uTly method of plai 2, wherein the solid surface is a 96 well micro titer plate.

22. The method of claim 20, wherein the solid surface is a microarray.

23. The method of claim 15, further comprising the step of washing the HMB

mixture.

24. The method of claim 20, further comprising the step of blocking the unbound

capture tag receptors with a blocking agent.
25. The method of claim 24, wherein the blocking agent is biotin.

26. A method of detecting heparin, the method comprising: (a) obtaining a sample;
(b) applying the sample to an assay, wherein the assay utilizes an HBM; and (c) detecting

the heparin.

27. A method of detecting heparin, the method comprising: (a) obtaining a sample;

(b) contacting the sample with an HBM; and (c) assaying for HBM-heparin complexes.

28. A method of detecting heparin, the method comprising (a) mixing an HBM and
heparin sample together, forming an HBM mixture; and (b) determining if an HBM-heparin

complex is present in the mixture.
29. The method of claim 28, wherein the sample is obtained from a subject.
30. The method of claim 29, wherein the HBM is the HBM of claims 1-8.

31. The method of claim 30, wherein the step of detection comprises a colormetric,
fluorescence, or radio labeled assay.
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35 40 45 Asp Tyr Qu 50 <210> 59 <211> 25 <212> PRT

<213> Artificial Sequence <220> <223> Description of
w@\aosO18ssal Sequence; note = synthetic constr urCT/AL03026066

59 Gn Leu Leu Ay Hs Gn Asn Leu Lys G n Lys lie Lys

Hi s I I ] . 7 .

20" 28 2 R mtod 9f ot 6 l@f% n@%&@fi’ﬁ%ﬁ%}{%ﬁﬁ? Ee0ljd Stbport

Se uey <22 2 n of Arti .
Sequenc deaheao L SEIgimat eféion 88, Hoe s olesggbload, v or sorum.
Hi s @4”Aﬁﬁ&hb&6f fehiby ebtu@n ¥eh é@a&n & oknpsis ?a{?‘%ﬁmoblhzmg an
Leu 10 15 <210> 61 <2f1>" 25<212> PRI <2135 Ar i cial

FEaY En eapesizn the TH3Mdo Heestamiphe wster ofndhtiensfthati 2da1bw for HBM-heparin
Qs/glgyeq;g:%tnote = synthetic construct <400> 61 Lys Leu

PG n Asn Leu His Gn Lys I|e Gn Tyr Val

Val 10 15 Arg Leu Ly s G u Asn_Val Leu 20 25
<1033 Tha melbortef s pweipihe iV s 1 HEM siclierdes.
<220> <223> Descr| ption of Artificial Sequence; note =

synt 36t iThe oestisad efotiaizdf) wheinghe samplelie plasys, Wepd, Brine, or serum.
Asn Ser A n Leu Lys Ser Gu Val Ser Lys 10 15 Leu Arg
Ser Gi/nThemeWal of ylaind3§, wiyareitdthe ABM €4 ithrhebiliAsdb24lisdbing it to

30 <210> 63
Sepharose activated beads.

38. The method of claim 35, wherein the HBM is immobilized to a micro titer plate.
39. The method of claim 35, wherein the HBM is immobilized to a microassay chip.

40. A method for detecting heparin on coated surfaces, comprising: (a) exposing the
! .
surfaces to an HBM fused to a reporter molecule (b) washing the coated surface to remove

excess HBM fused to the reporter molecule; (c) and assaying the reporter molecule.

41. The method of claim 40, further comprising the step of determining arrangment

of heparin on the coated surface.

42. The method of claim 40, wherein the HBM is the HBM of claims 1-8, further

comprising a reporter molecule.
43. The method of claim 40, wherein the coated surface is a heparinized stent.

44. The method of claim 40, wherein step (c), assaying the reporter molecule, is

done by fluorescent microscopy.

45. A kit comprising an HBM, color developing reagent, control standards, wash

buffer, and instructions.
46. The kit of claim 45, wherein the HBM is the HBM of claims 1-9.
47. The kit of claim 46, further comprising a reagent to detect the HBM.

48. The kit of claim 47, wherein the reagent is a colormetric, fluorescent, or

radiographic reagent.
49. The kit of claim 45, forther comprising control standards.

92



<211> 14 <212> PRT <213> Artificial Sequence <220>

<223> Description of Artificial Sequence; note =
wa@pmslesssz construct <400> 63 Val Lys Leu G u PSHUR®04/026066

Lys Lys Leu Leu Lys Gn Gu Arg 10 <210> 64 <211> 30

<212>5PRheiddSFeidbd 49, 'f&lﬂ?ér cSIRAHGNE § bRfARD> <223>

Description of Artificial Sequenceé; note = synthetic

Con L6 Tyt aﬁﬂfe"&‘féal%fﬁg?ﬂ@%fﬁ”eér e

Al a Ar 202530<20>65

<211352§h9%ﬁf¥ T S

<223> Description of Artificial Sequence; note =

synt 8t iTBe ki9é eleire 50<wheysinghe %qroml?@ i§ goated withdhe EBM.

Asn Ser G n Leu Lys Ser Qu Val Ser Lys 10 15 Leu Arg

Ser @4nThekit\vatlaim 45 Avbereipgh<GHBM\SIOIGE 8trip0 25 <210> 66
<211> 14 <212> PRT <213> Artificial Sequence <220>
<223>55DEkekit jof thaim 65, whdrkihiths sthip Shanpencelor Mt heparin is detected.
synt heti c construct <400> 66 Val Lys Leu G u Asn Leu

Lys @eUThdRit bEblakf 94 y/BerbhThd3iHp 16h 5LddRaddd ﬁ%ﬂ%ﬁng%lood serum,
<212> PRT <213> Artifici al Sequence <220> <2

obpbemiape detactdiepaun.i fi ci al Sequence; note = synt hetic

const ruct

57. The method of claim 27, wherein the heparin is low molecular weight heparin.
58. The method of claim 27, wherein the heparin is unfractionated heparin.

59. The method of claim 27, wherein the heparin detected is an inactive portion of an

unfractionated heparin molecule.

60. The method of claim 57, wherein the low molecular weight heparin is lovenox.

61. The method of claim 57, wherein the heparin is a synthetic heparin.

62. The kit of claim 45, wherein the HBM is conjugated to HRP.
63. The composition of claim 1, wherein the HBM is conjugated to HRP.
64. The method of claim 61, wherein the synthetic heparin is idraparinux.

65. An apparatus comprising a medical device coated with HBM.
66. The apparatus of claim 65, wherein the medical device is a stent.

67. A method of manufacturing a medical device, comprising coating the medical

device with an HBM during manufacture.

68. The method of claim 67, wherein heparin is coated onto the device at the same as
the HBM.

69. The method of claim 67, wherein heparin is coated onto the device after the

70. The method of claim 67, further comprising implanting the medical device into a

subject and allowing the HBM to bind heparin.
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<400> 67 Val Lys Leu Qu Gu Gu Asn Arg Ser Leu Lys
Ala Gu Leu Gn Lys 10 15 Leu Lys Asp Gu Leu Ala Ser
wabeoskysssza n Ser Gu 20 25 9 PCT/US2004/026066

71. A method of neutralizing heparin in a subject comprising administering an

effective amount of HBM to the subject.
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