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BLOOD GROUP ANTI GENS OF DI FFERENT TYPES FOR DI AGNOSTI C

AND THERAPEUTI C APPLI CATI ONS FI ELD OF THE | NVENTI ON
woheo7i3ymt i on relates to generally to conposi PCOAB2087002530

nmet hods for treating or preventing anti body-nedi at ed

graft rejection and nore particularly to conpositions

i ncl udi ng bl ood group determ nants useful for renoving

anti-bl ood group antigen anti bodi es. BACKGROUND CF THE

BLOG G OB NG Lok DR DEET mgfﬁgmss FOR
DIAGNOSEICCAND THERAPEUTIC iA EATTIONS

transplants that never functioned, and it was
therefore regarded_as rer [ S N
al | otranspl ant atFiIg'ﬁif Q%CJ 1P Wﬁﬁg traditional
Landstei ner rules used for bl ood transf L{ﬁiﬁ?”forﬂé%tin or
The éysneian relajssdp 5?%@“%?&@%%“?%3@@”{}? R are" e .
prevemirkg%?%ﬁg%@dig%ﬁ chyp ?c?i@&ignehnﬁ%&%tﬁa%blﬂﬁrly to compositions including
I'nconpati bl e grafts. This hyperacute rej ect,b@{] IS
blood graimildtarminants aefus éurreingviaig| astinglong ZEQPPANISEA ABURPYFS-
donor-reactive HLA-antibodies. The first trial to
cross the ABO bBAGEGROQUNI:RIDTEE INVENKEINst ar t ed
in the early 1970's grafting bl ood group A2 cadaveriﬁl £
Rendhiegrss plamtadi qreasirgrisdhe $BO bargierhwag salrepdy i thg eatlydays o
B donor s Alex iR & sk nSRirifeRctRinedBEd it was
tra“Spla'?tﬁté%’}rg%f?sb'hem%rh\%lﬁb S%e];qg% H{(gﬁﬁﬁ'g?’?aé{%al tr ansfpl. ant at  ons
thereforeéifegafietiais Rgtte@alsite $unNotvasplanttioato comphowithdhe ggditional

conpati bl e cases. The.i. OSUpPPL. €SS L
Lanas B S SR B iy
isoagglu@ifidsof¥ BspbhdibRAbeBypetnes refdctioaloftABOznsbmpatile grafts. This
spl enect ony and induction the_rapL%/ ,vvlqth ) th reactive
hyperacufntréjetorplscimilay toHpategs & g Qipuminized pausoty Y‘fﬁ SPrerisag
HLA-angfﬁgé‘ig@.ﬁgr%f fifSe IR &%%ﬁﬁxe%ﬁb%m& fhramsPRAGIDA wdserRed in the

ospor i ne- Azat hi opri ne- predni sone.. Since t

hen, ., .
carly 197@s@rifiag BOY gasesAcRIABGA Kdusde (b rasiRientse i the [90’s, using
ranspl ant atj ons :have r i deble TR

v S8R L LB RER R AL o
(LD) redd? @}étﬁﬁﬂlgntttxﬁﬁh@iirﬁg&btai_ﬁbﬂ tg_ra@t ﬁﬁaivblb Hiodlar Itcfg;;tenlss of &P gompatible
rafting to avoid rejection has .been wel. .
cases. THOSTTAPBIPPEESS VPHIOBIEGH FICOMRIPTAIPT T PY UG PLpRpheregis ©o
remove gﬁ’t@g\/é antdbalesOdd dr phiéive ivalsfiedior Bplene &by ard iAductivoh tBerapy
onors) but slightly inferjor to_that of AEO ¢
with antedyipphodyite/thymagayte gfobulin igicpdprothload sipmALE R fbstances
L AGR: | At 0ok K-S hthpriheprE8siShie. Saicd then, more
extractegﬁr%ao%ég@n%tgpﬁg?{g@g{gﬁ) ??anspl an?ﬁzﬁi ggps usi ng an
than 50@.04ses GDAM @ mbédmamhyibleri- Dushataisnsplanistinaghaye beenepdstsdy

L. renoval er e.shown 1o . ave | 143 JrS8@IGhd Rcipient anti-
wor ldw&f’af’la“gt‘j&&"@/ g"flrgm%?vﬁevﬁgﬁ%ls y’o d? E%/ ﬁe‘?émxg% gan short aég e zl,f '
A/B antitbdyNet@asefbrel gmafthg gy afdidrdcaionABObeas viebatachimented.™ The graft

survival in these series is good (1 year graft survival of about 85% for A, and B donors) but

slightly inferior to that of ABO compatible grafts due to single cases with severe anti-A/B

antibody mediated rejection.4'5 Recent data on ABO
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donors wll allow nore LD kidney transplantations to

be perforned. In addition, the experience gained in
wohoe/Bsahd wil |l al so be applicable on the PCT/IB2007/002530

pre-treatnent and post-transpl ant managenent of

HLA-sensi tized patients.8 SUMWARY OF THE | NVENTI ON The

invention is based in part on inproved conpositions

and nmethod for renoving bl ood group antigen anti bodies

form plasma _and a nethod qof bl ood
ingempetiblerienal APERRIABRLBRH YT BB AN AN &ﬁ%ﬁ@?@fﬂ%@c@‘n AN
combme@v):ﬁ’ﬂaa?lttlbhw hoed WO Yo id BeaEnRiter eathreghaad egafosyrvival®’
Igen 1s” expressed on different core saccharide
cha| n type. Preferably conposition contains 2, 3, 4,
5 6, 7, 8 9, 10, 11 or nore bl ood 0 A B . .
Iratitrieg of severmorgan sherages pe dacresig Usg Egé‘iﬁ‘g‘g fegm YR dneompatible
ant i bagi BerfothicRCIn hddition, the
donors wg{_{_{aggm rrnl%lgki(qg k?c?neBIQr ARkiSnd EH l‘é@y n h&dition,

typl ng providing a
experienE®khiaed lroﬂmsoﬁelmvmﬂlcd}mblsamﬂlcdblﬁfcmrténpr%g‘ggw an¢,pasigransplant

each suybtype.i.s coatedswith a different blood group
managemngit; éﬁ-”aﬁ PSIERPYRE sanpl e from t he subj ect to said

col I ection of g mi crobeads
are incubated W@B‘W?Fﬁﬁ? or antl - bl ood group
anti bodj es | Lo the s e 1ol d
TRRPgERSTGR PP PR Qe %mén%at‘n’éngﬁ%fl IhrtSg oy remsvine
blood graals hRQEbr dHG0eRe d6kns pmphﬁmnd“ﬁhﬂemoupf bloqutypmgubat ed,
.g. contacted with at | east one | abel ed. %&} o}
In@pa@m@e%fhes}ﬁé%qundapm%F‘HBNRQS‘\S\';PP|’f°§‘§ﬂ’8“§ s
& Afted §@x B@eb'oﬂQﬁff@feﬂU@oﬁmhc@ﬂnﬂe ahain type.
anugens %H%?f;‘gféiﬁgg%éfﬁ)a tﬁé l I§and bound to the anti -blgg[g
Preferabgy cuppesitipboetitains 25 3d‘ét5eét PB:% 18et bPhineee blogd sraid
or absence of said reactive antibodies. The ligand is
antigens , “eyanpl e an antibody or fragment thereof. The
Rnhmdlb)éiyasp&ta tlm)m@vaicemf bl grgulg antibaghenin samply §orpyp subject
of a t f ht
s determiged s DI NV BIE) BE @OV P s ceuo B flirpBaaeldFABMES
subtype§, Rﬂﬁé&le aadH ypef ik @gaed twithendidferént (bdodadgrolp ghng@h@ndnaddmg the
anti body fragment, and a ?I ngl e cha anti "}e& icrobeads are
sample fromgive subjeqie spikssllepdon g mé%(ﬁ'i’ﬁﬂ & a "FISATPSSEENT
mcubat%cﬁi%? suriahf kg for daRb16& SRLS @hﬁﬂocﬁbfs irethb edsipleo\iind to blood
such asflowctorretr% umnex%cFIoo group
group anlwm|0nehaml¢®bd$c§§olfﬁ"ﬁa§&ﬁ% @Oé’r%rOP%ﬁB‘a‘é Ypfpicrotead compriex.
El S 1e85 ton@ Tatfled i S4rR:pEBle &F
The corﬁ?qggésrlélﬁngatg te>[/)%9%hgl r‘gmggdc sunt yErLJe e|s 1%E)at ed wth
specificall g birddengewithishisoahtigblood gaenp apsibodips dogad P the ood group antigens

and the E}g%tﬁg% %% %m%l%crl] gtg%]?e ] C?Q‘Lenlrfft%tthg Qnt? 1d8E %rQQE @ﬂﬁb@cﬁ?soxj detected to
determif® thdogidierse ion absacs afrplié reastive aululuqdwsh e'ﬂllfbbglafglrlé lﬁ?}’ example an

antnbodg % :f%gglsepb&g%q}]g g\I{h% glgtalggdyaigda r%gnova?ém la‘faitlbgdf ﬁQ&%@ﬁ&%ch as Fab

or Fab’ fragment. For example the Fab or Fab’ fragment is an anti-Fc antibody fragment, an

Hlood group

anti-kappa light chain antibody fragment, an anti-lambda light chain antibody fragment, and a
single chain antibody fragment. The label is for example a fluorescent label. Labeled ligand
is detected by methods known in the art such as flow cytometry or luminex.

Blood group reactive antibodies in a sample are removed by comprising by providing
a collection of microbeads of different subtypes, where each subtype is coated with a
different blood group antigen. The sample is contacted with the collection of microbeads and

incubated for sufficient time for anti-blood group antibodies in the sample to bind to the
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bl ood group reactive antibodies fromthe sanple Bl ood

group antigens include A antigen, B antigen and H
wanvigess71 Cor e saccharide chain types include pgpaB®N7/002530

type 2, type 3 and type 4. The bl ood group antigens

are free saccharides (referred to herein as ABO

ol i gosacchari de or optionally the blood group antigen .

are expressed on a nucin pol ypeptide. The nucin

tood s YRR, P58 S OB AP 0 in e

- blood grdy ﬁé@&md m@bdi@pfnoﬁnﬂielsyxmpbao ol i gosaccharide or ABO

usi on proteins I i nked, cova t .
Blpasl &TQUBIaE%ﬁ"? '? é&qt@egﬁ 68?%6[’%%}'}:41&% elg " ggre s&wchande
chain typ-gg %dnfug g??qgﬁgéﬁety“pﬁﬁ AXPUYPE 8. |’I&fe®looc8§roiﬂ'p®h0@ﬁ&dﬁe difee

ype is nmeant that the m
saccharlcmsf(f@ﬂrw wrheseia 35 A9 P efigpgaceharide %‘PRSP“BﬁY g‘&?ﬁﬁ”%é"” antigen
are expreﬁ, &&L@Eﬁgs%ﬁt{cfeo @lﬁgﬂﬁ@m HoPepRdE Rt I ARikin

robead i's approximately 5 nmin
1mmunoglb'amelhe|bn pMnsm (mfefred &b herein areABQ:fusinaapietein ar polypeptides)

|
Oéﬁ& ﬁ%,n}?&ﬁo&%igos 1d% étf‘g%t(%fum%g@o%@&r@ linked U.g. covalently
or non-c&v&sto 4 iftﬂndcmﬁp@s sﬁ¢mmmmrebéads nﬂhamdrq!vsadﬂare for example

absorber for the remgval o
aen. B3 nancamar T S8 o o BB o one
another téf%ﬁ@tdo‘l)& drdoth. CPhd Fa%gé @rﬂdﬁ?ne@éxcﬁf&h QBest pﬁnﬂhofa‘benem um.
wherei n each subtype is coated with
Preferablii, ftrﬁeeﬁmbbdsﬂdosdplgnnupatamfi genin dignetexalYjsisepreferably, the

col l ecti on, cont aslbns asdmcrobeads of at least 2, 3, 4,
microbeagls gge approgimgjelyhimyg digqgetes, - 46 50 of nppre

ThHef hips OHBkRNE, whBleiSod sb@ivbisglastaal ned, al I
technical and scientific terns used hergin h

In SRRSO GhEOTEARRANISATE FRIBRUA G045 BY SBTRCT OB lf fﬁgﬁyal of
blood gr§}l¢> ﬁmtlf)(ﬂi é;‘?%ﬂr\ilh(hg YAt ﬂl::tfﬂn?a 'Aﬂg@Pde%dhﬁ) @eGavention is a

ods an materials sim or equi val ent
collecmma)ﬂrhmwéscff diliecknih enletly pess sitheprin eecéusqhﬁynemé cppigd (v ihpdifferent

testing. of th se |
blood e afeu iy eipe EREElecti B EPALRR gl FRpds BRI 2,3, 4.5
6,7,8, 99&0?9@) pzselel) aEBIOQmSmorBaﬁﬁmast sudmypest her ref erences

tioned.  herein are incor

d f
s QRIS 1 Bl BECHRSLA SRl 11T B o

meanlngs&egdrfxlhﬁﬁiy' RHderstdted BidbMPoftatindiry bicilsin thé dt t whiahathis ihwention
dition, the materials, nethods, exa

d
belongsj Altb@wgtammh@% AR mateiakotimilaE QhEﬂ}BV 8“‘&8 tﬁ? “[Ser"ﬁrébed herein can
be used 5 H\%rprgcf‘%?c%e% ?éstlﬁg%ff Z?ﬁe?/ E@rﬂ‘?évé?lftloh N&.idaBieeRtihens whd {na&!?lals are

apparen rom-t vvlng detai | ed description,
describedr tmimWhAllqiuhlmmonBszEﬁn[aEQtiRtwmsmt@Is e qugw;p ces

mentioned herein are incorporated by reference in their entirety. In case of conflict, the
present specification, including definitions, will control. In addition, the materials, methods,

and examples are illustrative only and not intended to be limiting.

Other features and advantages of the invention will be apparent from the following

detailed description, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic representation of the vectors used to produce the fusion

proteins carrying blood group antigens.
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Figure 1 is a schematic representation of the vectors
used to produce the fusion proteins carrying bl ood

wgnroewra3ssTii gens. Figure 2 is a photograph show RQTaB®07/002530
cellular localization of PSG- 1/m g&b was determ ned
by indirect imunofluorescence. PSGL- |/ m g&b protein
was detected using a FI TC conjugated goat anti-nouse
| gG Fc antibody (Sigma) diluted 1:200 in bl ocking

Bl i PR B BT e v
determinBd BY Gadiggio imuaolidsesrencdl REGkHom glg2th brsein grasidetested using a

determ nants, carri i fferent oute I i .
FITC-conigaed 4] &t mune 7 £ 2pEprOs bt ofiRe 1700 i{djpeiing butter
Cell nuclef 388 &6ink@NWifth e Biahidinb2PhetyARIOIE IBABK). pept i des on

different glycan precursors. Figure 5 are graphs

FSARURNG afJhevs eiosEE Westeps BIdtshbiving bleadgrafp A determinants
di fferent sizes and colour intensities clearly show ng
carried diffierent outescqresbaibpe t o use beads of nmany size-col our

combi nati ons. Using conbinations_of the above shown q

Rigwe# iandchenalis rpresenistipa ob thepdBE; sansigchiopgrheme to produce

m xture of U ' Lrdeads each expressing a
ABO fusiof B “‘tﬁgé’é‘o‘ﬁfgf%‘%ﬂég‘é’g?f I%%.Epsl:fgure 6 is a schematic

SRESS SR AR N8 8 RadPbOo difBrontsi
Fﬁ%‘%@é‘ﬁ? g% ﬁghg:ég&yu}%gﬁg\i'sc g é]?reét& %gl?ltéépj){res entaat ion E)f ' .
and cololl GehgrieupeABHhamting e it iFpgssikle8o ise heagls g many|size-colour

. representation af fl cytometry [. ' SRV .
o S A o Eet BT SR BRS L s
to make 3&hix@Sre@df upad Rbaliffpleat Seaslk endnexprgGirg uhighv blagdggroup antigen.

group A antibodies in serumfromA, B and O _
FipGied UdchemBd AlprésonttiSRN BlteDofdFstitidEIre \vENBbORrauipeantigen.
invention is based in part in the discovery that blood
BEEAMP7 8P {PRAGLE dpréRnitioni dfitedd yroap R setgats. hi gh
density and by different core saccharides chains (e.g.
Iﬁiégﬁa dis 4 ¥fphial lepRBemalbn by ewhlyt@feey tdsalts fdeadfying anti-blood
saccharides or on mucin-type protein backbones. It has

group afggwmlieh incemmed t hat using bl ood group antigens

carried by the different core saccharilg/gs chai ns en odies in
Figotk 9 s xentisis iscasier plats phavengdgtandleM, blopd GEQHRYQ antibodies

ant i,- tibodies fromblood prior to
serum ﬁiorm A Eﬁ é;rﬁ(fOQB&%hu%&

ans ation. ditionally, the conpositions of the
i nvention are useful diagnostically and prognostically

ant | boai DET AR IESCRIPTION O ERAL TR o

'?‘{12 Yriv%itsiog isclg)argre)ccl) ?l’ll [tnzinr? ?n t(lzlgrglti&iogcsaryathatl ﬁggctl g}:‘OVI\J% e(%)iitgggsr & be
specifically expressed at high density and by different core saccharides chains (e.g. type 1,
type 2, type 3 or type 4) as either free saccharides or on mucin-type protein backbones. It
has been discovered that using blood group antigens carried by the different core saccharides
chains when used in combination are more efficient at removing anti-blood group antibodies
from blood prior to transplantation. Additionally, the compositions of the invention are
useful diagnostically and prognostically to determine the presence of blood group reactive

antibodies in a subject.

In one aspect the invention provides a composition contains at least two different
blood group antigens ( i.e., oligosaccharides) where each blood group antigen is expressed a

different core saccharide chain (i.e., glycan precursors). These oligosaccharides are referred

4
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bl ood group antigens ( i.e., oligosaccharides) where
each bl ood group antigen is expressed a different core

weacewhasi7de chain (i.e., glycan precursors). TReT&B2007/002530
ol i gosaccharides are referredto herein as "ABO

ol i gosacchari des". The bl ood group antigens are free
saccharide. Alternatively, the blood group antigen is
expressed on a nucin polypeptide. For exanple, the

bl god QuUp anti n,l ssed
to herein F‘?m’f}ﬁgg B%‘gﬁaf’ﬂ‘af"@? onl %‘BS& &5 aerP1 “ed ofp?w Sageharide.
AlternativPQnk bldNedup gl 1k ekpRsAddif asiuoin mlgpepmk: Far ekample, the

an epi tope specific for a bl ood u et er m nan
blood gfqﬂ@ra”élgamﬁ @XPregsed KEOMUGH) Hhmppogl gﬁr"ﬁ @%Pf‘?“e%r "Bﬁq@?fef‘“‘ﬁj fo

herein as %tf&’ﬂ@m f&?m@ eiid 288 RkiohRotdifiat9éean epltope specific for a
ternativ ABO fusion protein carries

blood graeypi dequrmlﬁmts ngo@cagmpjg,ghg AB Q@ &psion pgg{elg)pgﬁtﬂsglt[}ﬁ)éthggbepltope,
¢ f
the B ep'god’r?eorqg pec‘?pl Otp Ri e%&%{f afs' L‘I}é B{ﬁ nh]etp'ggtogf lﬁngla‘?ro %2% Egﬁgs by epiiope for

t hr ee
blood grafp dmigess.( Eer exatypl8tiendiBE) fusibheraBd ¢axgp@hotbrtb@ & 41@ Bepitope.
the i nven resses the |
In some wppris AR P Brbtrasis aflunge Bofk el FoB M. The

ABO fusﬁd’rpﬁro%lﬁi SEHESAVentibaichpreséRith© A B, yr H df;ﬁtoﬁB@n dlfferent glycan
ol i gosacchari des or the ABO fusi.on proteins are |inked
precursofsg €. -S¥P¢ & WapgatyRSS BISCBIROF Sli‘a'gﬁpar ati on of bI ood
group antlgfns from bl ood. Accor

Qntiogggh,dbﬁ BQ @élggmcm;@eﬁ Q5 thsA g alé?/()ﬁl @'P%euafsagf; ullnk?d to a solid
support tgl zfllWﬁ)tr g r5§ B 618bd 3Rup RtigeRs #HALPCABO ant i bodi es

rom bl o asma prior to for exanple, an ABO

{d gg&rmgag B'JeeAﬁbgcﬁ&osM%ﬁ@%rzfn‘aVABOaﬂﬂﬁ% bt@tﬂ 28 weéful

make uni versal donor pl asna. he ABO
eliminatinigirgoipéenc hatiibiies! gupBG asiibedipy Beet bloah b plasms gsipr to for

exampleggrob@é&(&g% 80%{%? 88{9531? %@ne %?ar?oq{/ trané}?(%rf}Enﬁ%i mkarﬁ&Cko make

s’fromrecl plent pl asna.
universal A6ndhwhd. g dSeccBardligesicehanidas ef ABE) Bistorgprotein absorbs 50%,

car bhohy te b [VRely
oo, o5 s bt T A oSTR BB BBl rom
,empwnp&bg@%a%ggﬁh[de expressed on a single core saccharlde
hai n he ABO ol i gosaccharide binds 2, 4, 10, 20, 50,

T Aﬁ@ol%osﬁ@&ﬁmﬁ@ |1Qnﬁf@ﬁﬁ@fenﬂbﬂh&hrﬁﬂhydfﬂt¢ mioladdsis in

group anti bodi es as con{l)ared to an ' (ﬁ l|.1| val ent 1am)u harid
removingfor oirding aedpieadierour ApHRALEIASAPTAPAP 8 0gd grpyp oligosaccharide

expresse%a&n lelr Pe cdil %c!l‘harc{"hmzllnﬁﬁ |'¥he AB® &E%%sﬁé’éﬂaﬁﬁe pafksi2de, 1@, 20, 50,

|C|ent on a carbohydrate basis in )
80, 100 oermm-ﬁgdcgredacmmm@eramanuml@wgr@ue@ptlbwil%eﬂ?%mﬁgd to an

dof Gh ri i
qutvaledméfq&phﬁh% rgee sasf:%e }f%r 'e?ﬁ%ls%];c]i %Heép tgilngbéo(&rﬁg‘écclzm ide chfon

é?nifa?lgrl, g}fadAB ﬁxglon RE ﬁe e oﬁ]grggﬁfow{irate molar basis in

jodies as conpare
removu%odﬂ Biadiap tanéirBlocd gefupfandbodias asheumpadeé fisk sagdhdritiggef widd type
AB deterr%tmarnrtg nTarrxlé ABO fusion peptlde binds 2, 4, 10, 20, 50, 80, 100 or more-fold
greater number of anti-blood group antibodies as compared to an equivalent amount of free

saccharrides of wild type AB determinants.

The ABO oligosaccharides and ABO fusion proteins are also useful in 2 method of
blood typing. The methods of the invention are superior to current blood typing methods as it
allows quantification of blood group antibodies of different classes and subclasses. In

particular it allows for the detection of chain-type specific antibodies. This is clinically
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The ABO ol i gosaccharides and ABO fusion proteins are
al so useful in a nethod of blood typing. The nethods
wohod7ness7avent i on are superior to current bl ooHBCTYRINY002530

nmet hods as it allows quantification of blood group

anti bodies of different classes and subcl asses. In

particular it allows for the detection of chain-type

specific antibodies. This is clinicallyrelevant as the
relevantzhsggu (0% SPA%%% er]n?cgrn é‘%%ﬂjggggécgﬁgéﬁ o1 é{dg zgl‘?%gﬁhr SYBifferent
core chaifl. Omra.ﬂlelr el group ahifi @mrun dlffcencmmem:bamﬁ aregiaressed in a cell

in a_cell ando,‘lélt ssue c ,manner

and tissug FPesHii PR useby 8 \Bfngcthspﬁtegtb%rbi)# ‘fhrlmg spe ﬁc antxbodles will

allow forVBe'tJer %A&Wef:@f)erh%tréﬁrmﬁi@ﬂ@g‘lﬁ ABE mmtmmmman caﬁogt@fts which
O inconpatible organ allografts, which wll
will decrd@@ﬂﬁﬂﬁl@ChVﬁ@ﬁﬁ@me rejection ABH histo-blood group

antigens The ABH antigen are found on alnost all cells
ABf! bive-blomdgroeugntigens their physiol ogical role, if
any, remains an unresol ved i ssue. They are of

T@armmnacreawapun@ onatmastallsglls in ths Hymag hqdy, Byt their
physiologbcéf:m%/ l fﬁr%p 3&?\5?@ &8 unkesBlveANEMEEPhA0eE ¥ carbohydrate nature and

osaccharide units In a sequential” manner to the
are buxltmprbyrcﬁffafdnn glyensyln'ﬁnstfbuasgs; bod engyoies gdding srenosarchards Hnits in a

osacchari des .can be ¢
seque:ntlplI rB mper & [ nogrregEcing lﬂ}g Iil{e rgv}?%%glr yé’cﬁ%b&%rﬁ% chain.
Oli gosa&hﬁﬁ@és dihlbe)cabridhey ﬁﬂfbl&ﬂbr gpllds ar eardby faled fres io body fluids

subgroyps, depending on the inner core saccharide
(e.g. bregdNk)9’ As an exanple, both A, B and H antigens are

d on ty Gal bl . , 3G 1 2 . .
ﬁéa&gls'ls‘z@gg;}%@)e dlysglﬁé injo (seggﬁppsc %%rm&a%ge n the, inper corg saccharide
chain.’ Aseﬂ Q)lé}ﬂ)l})l?ou n@léf: B a5 Al i geﬂ—é/ He eﬁpféﬂ?édbrP@lﬂeammnSGlcNAc)

i pI d-boun H antigens are produc é)
type 2 ((Gim@lalcd}icmmm tope A (GatﬁisftﬁalNﬁaw)athZypa fhk(é[gl@ t+ 3GaIACP) chains.

Type 4 qhsimARFAHRL 4915 31 SH1Y 0L B P B EFy e LipireaRS the
addmoncgf a"fu@é(seqqudlo@ hgﬁagaé‘towﬁéf atfydremd cﬁﬁié Gl‘ieﬁm Mténﬁ)ngm teaminal

'actose (B) in an a i nkage to the terpjnal
galactosgaBamtfbged thenB aghg@l@s%rptpr%hw@?é’é‘b%"mlé&%dﬁﬁnbk’ gdgigion of an N-

acetylga&qcégsgﬁgﬁé/ g%}h?rhae galfagtg’% ﬁ!:&;)giélgmfa&fm Bgﬁgé%é' R "t@'rﬂlﬁzﬁ galactose. The

i on of the
glycosyttf%fnﬁfe?a’slas Mspesdivlegat aethegmihesisaich gad BO’IT@@G“S require the presence

ctively. Two struc
of the - Biprrc P RN G S abEe ol Aty BREC R e g o lecsgee:
H antigen as initially described by Oiol. 10 One
resl)ecn(lg@encoded by the Hlocus (FUT-1) and the other by the

rs?r‘i.lg{urfglﬁp%ls ? poal ﬁ&ﬁgoswt)ans@ﬁeg EH&HIeQ&B%lﬁyﬂﬂié@its of the H

s responsi eryt hrocyte H anti gen expressi
antigen as duﬁttlil)s degpceibodrby eﬂmdﬂy ° Ometiy pecoged hmﬂpﬁsH lggs g’&ﬂ“-@ qryi the other

by the secretor%§e) PhRSs (]FUT—II). The FUT-I gene product is responsible for erythrocyte H
antigen expression and acts predominantly on type 2 chains, but activity towards type 1
chains has also been shown. In contrast, the FUT-II gene product is expressed by salivary
gland acinar cells as well as epithelial cells lining the gastrointestinal, reproductive and

pulmonary tracts, and acts mainly on type 1 chains but probably also on type 3 and 4 chains.

The gene products responsible for A and B antigen expression have been shown to
have a common origin.!! Mutations leading to the substitution of four amino acid residues in

the A as compared to the B encoded gene product result in a shift in the donor sugar
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chai ns has al so been shown. In contrast, the FUT-1I
gene product is expressed by salivary gland aci nar
woebd7si3smiwel | as epithelial cells [ining the PCT/IB2007/002530
gastroi ntestinal, reproductive and pul nonary tracts,
and acts mainly on type 1 chains but probably also on
type 3 and 4 chains. The gene products responsible for
A and B antigen expression have been shown to have a
conmpn Oor | | eadi n [
nucleotidg preignch FRTLURE - sty Bas SF i b ROB EaBUREL M (Blogicarly
named OlpiRnEtypBtRUS @x?@ﬁkﬁo:ﬁ) bﬁddmtoﬂtﬁa#elgtene pragiustsidue tbra ftéh‘ee shift
onor “sugar nucl eoti de preference frgh B determinants.!! The blood
mutathHUDFhEI\Pfa%lé{dy?*@HF‘&C?%E‘FﬁCﬁ Pt GRS a0 S STHIE
group A Eg{ lﬁéeﬂ%‘uﬁﬁllvtdédnﬁf@s@r@ogﬁﬁﬂw&@@iﬂc‘ @6lips, exdmessirequent subgroups
ese gene products due to a frame shift
being A mntiat,.'d Thiese Atsebupiey arsaproducsd | &vo dffgraéfde>-0b not
ess B det er mi nant and
scerylealGEBRV BT ERt Tt W AIragfeieate SO SRREe AL BaRugeiiny
the other!\Jah EPSéfefene BRTH tyitbpredlip§Abedimigeds. and A . 12 These A
subtypes are produced by two different

3- hbcggy a“actpsan1nyItransferases one with a
TﬁF@WB?@ PHVEGEE 3 and 4 antigens (Ai) and the
ot her th r.ef erence for o ffi £
Péﬂtler,b%%\%ohyfﬁét% ?‘ IASHIQAR are Ogenera\tl}%(q c?/lgﬂac?e@geg bgr% llyw affinity o
binding. a{lmd%l' Akigh éﬁﬁh&tlbﬁﬁl& ftgebvidesthabeasiy émeer st gm/off rate that is

t I f f f. bi.ndj
essentlalfm%rg?c erxélégma] %lqtglg tpq%#az}as it %ll?(l)\?s%/ fﬂ?,‘ fﬁsé,lskaghlg%sxgggeab? oﬂlteractlons

to occurfb@?\;/ee%ryeﬂfrgcé'p@cgl@ irn?yodie% 288 Yaricatbotpdiake Wiy gqroticsadnd their

onditions as it | ows for fast, highly chan%ﬁag(fb th
glycosyllawtldraom dﬁshercﬂfﬁoems whempegtied A i @%‘é‘fﬁ gcgmplished Dy the use

of mulm{zﬂgn gjhy %osy?%\& %Q' ral %%g&%gb%ﬁe %Ecﬂggleﬂ ditiey & V\f}bﬁreﬂﬂd

Igan i gher affinities,
carbohyﬂﬁ&dﬁg’andaroa anbthea,taanercadt:mmpl@-éﬂ &80 kﬁg]dtln@eg@eofdhe affinity.

mul tival ency. The bindi ver t n
Sl sl g S ot B bREIBLR ml LR Pl oiia or
bacterxaﬁ(b@l ?”Eo a gan snﬁ&aﬁw teli- aelabikfahﬂg} aﬁﬂ@xrfdmhgllof payeaset oplecules, such
finity. npl es of%fp éval ent int. eractt{hong ovalem
as antibodiot.dete <EHEVERSRIC AGPBTAN o RS U PO DR IPT IO

mhlbltogsaig Ejlg 418/ mE tﬂr%)evteﬁ 1iath@%|u|1d1§g| héRG S ofalk hntﬁBﬂtd)r has been
I ng, I ndi ng of polyval ent nol ecul es, ? d
structuraa]m omxmzeé Ac@rémgb{ la numlyes ©F differentnplseeleH e g,fpo yacrylamide,
val ent i t er.ac Bid @8 ak Backb
peiacf Sk e PUETRAA QDR 1 FRARIAUS kbl s s ucone

for mulfijle plrd?shhbhbﬂﬁ ohmsnbeaml slﬁgqsactqhaakieg/attqmptmgzt@@reate multivalent
Accordln

. bmdmgﬁﬁ%%qrm aﬁnc&gg %cgafec{ragj;An BILtem 8% g&\u{n@ﬁl\feg nfn-covalent

assocxaﬁ@rﬂﬁ% {hEBigAnd RAtha}E heste xioulps $) hbmdsemamwad:s as other surfaces."

ones for nultiple presentatio ;
The sucsisqdheeIENGRIBTGHEBRBLFR Gut 1 BTGH SN El g dp Eifanced 10- o
1000- fok?il pd E&g At td BreGREASEIGN GhiBEhcliBAEL Mhe manomhdlafActivities most often
erna I've approach involves non- covalent assqci atj £
charactc)ﬁzmg physiglegitahproteintrarppdiydrase gﬁ?;élcqlqpq l}alg gpaghieve 1n a ew
cases!® by op[lggg%g B gar% Bl%rse;ﬁHﬂ&?&ee? hga'r:r)’d structure, degree of valency, backbone
structure and intra/inter-ligand distances), i.e. nature’s way of presenting the carbohydrate

was mimicked in as much detail as possible.

Recombinant mucins with tailored glycan-substitution as efficient absorbers of anti-

carbohydrate antibodies.
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The success of these glycoconjugates varies, but in
general the affinity is enhanced 10- to 1000-fold as
woaenpansesdit o t he nonoval ent interactions. The REMEBIAN02530
activities nost often characterizing physiol ogi cal
pr ot ei n-car bohydrate interactions has been achieved in
a few cases 13 by optimsing ligand presentation (i.e.
ligand structure, degree of val ency, backbone
MistriParee o) ot b Bu Riph R BRat ShAReERha sle Y
their abufddRt €K@l chil s@sstioltith @etsisecasd pabiilaheno Redd iR iat} % of their

mucins with tailore | ycan-substitutiog ef fi.chLent
moleculag i at dito BhERLePHIFEERRaRn BYaPacieik bl
glycosy PAREGLASIINA s WAt B! iudiRUB éhayt caiuRaEalins thefsanemiresaf its O-

are characterized by their abundant Q.glyca
glycans sgghghatiiugardes feveeal gopiss ghbiolegiealy Sdg%fﬁ‘f%ﬁ% C&%O&*)‘/.‘“at% to
i s Bt W& T lodroiis AddRerh@nddi€ have been made and

dae"mn%g?ﬁ%ﬂélrg.é'gu é§§#ﬁ?ﬁ%ﬁﬁiBgﬁgg?eﬁpr%ssing vari ous
shown toghiyd aati} Hloahsfoapas & bs Dhshightefficdss - niciaat, mycinrhgsed ghsorbers of

_ eterm.ne the. structures. of i ched Bte bfficient (as
anti-bloog PR A TSR i ReTh S by PR L1 el ke bhficient
calculate@BrPAR Yhidtlee ofiBiood FraugAsierdrmitdrits) indjndingionting antibodies than

carrying bl ood, gro A.determ nants have bhe
the blood R A& SERCATIAR B Gt PSR A ADE IR e (s & fhe
arrangen?écrft lof @i¥cosorb®) NMTHiBCE explagicd-tiase daaltisasbedrsl alpies of the A

anti-bl ood group A anti bodi es re shown to be. .
determirappiscxiprassed yith fapdbihindiag RBF'@’EFI?E}CH}%?R or(eaglucm-type carrier

protein'.gglk(gﬁiﬁ%%%%?%%iﬁaﬁ?g{ﬁ%ﬁ?%ngfnﬁhg Qgrb%_hg&‘rﬁ_teaepito e, Galol,3Gal (o

an ntl-A antibodies than the |
Gal), hatd B&sh Qioouptodetvers afficiint iasorbenskof dntiiGal antpediey; the main hurdle

directly to agarose beads .(thi.s is37 i
prveni g el o SRS sy M RO By Bfncen
scaffold?Fdéf‘ngi'meﬁ QPésBRafibn bhBicAcH®S edrbbialiates.s expressed with

or -bi ndi ng opti mal spaci ng on one nuci n-type

B B MO LELBoA g rbi) VSR, subSPRTDI Nant nuci ns
7g@:lr’)‘})i%ntg thejecarobgﬁydrat eg%gpi tope, Galal,3@&l (a-

%ahésc ribed EbHRE B_lo%ﬁgg’iﬁuﬁ @ B1¢ deerinahisi cahértcaabsibybédifferent core
of anti-Gl antibodies; the main_hurdle prev

: rai ntjin
saccharide cbéss.f’l]!lesp hgve @CW%}%F?-&M%H{S&‘{Q%HQHIB E}lghqxgan body, and
the imp%;'?éjnscé of Id &%i\ﬁ?&b}%’éﬁ aﬁtigéﬂ‘s' £Nhree € Aol RUS f604ntPploodBiroup ABH

esentation o i oactive carbohydrates. The
antibodiesondtamoe/noSirbilatyd igis opkaewn gdiethes theqiisbleed group ABH
., .described above, bl ood E s Rl Se GRfIb&Ees can
am‘bOd)é5erﬂefté’tfeb§/ﬁﬁlf?qg3?%onl{%’ %%%ﬁegg%fgﬁg%?@g&c ai ns. '?’hes_e es
distinguiVigetve 6@ He-diffabnt s18syEesFe'cB Hiantigesst andngtuadhy requirgmore of the

human_ body, and the jnportance.of .t he i&fdivj it
carbon ity GBRS thin P sren T SR BLcs G i enfahe g el ot c3e
sufficieAYol REBhfSthe A BPB thisoRarids forladsdrption bf Al amitodiesmpecific for
whet her t'he anti-bl ood group ABH antLbody(gggerto#rg
blood giauphatoe Possissangesnect veliniwdirafing i dha M bhs trop 2ishdSe
de:tectio"flln(;f4 tRQs%' fTib5a¥ds!* 2. However the data of the present invention show that it is
possible to obtain more efficient antibody adsorption and detection using different subtypes

(i.e. carried by different core saccharide chains) of the ABH blood group antigens.

Oligosaccharides with tailored core saccharide chains as efficient absorbers of anti-

carbohydrate antibodies.

Following from the discussion above, a mixture of mucin-type fusion proteins or

oligosaccharides carrying the ABH determinants on different core saccharide chains (to
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di stingui sh between the different subtypes of ABH
antigens and actually require nore of the carbohydrate
woheinssdtan the termnal trisaccharide for bi nBCTEB2007/002530
Some data suggests that it is sufficient to use only
the A or B trisaccharide for adsorption of al
anti bodi es specific for blood group A or B anti gens,
respectively, indicating that this would be true al so
. for detection of thes nt | bodi e ! M rntiREd; ;
obtain stgiEeu b hEIRESBP B0HT TROHt PRACSHEh s ©f TR VB snkippics. Using
differentt @oRIBlRitIdONE06R gfddsivantfeesti baty, abs onptingmnaynpglobulin fusion
det ection using different subt i.e. carri .
protein qainflrecaneAReazelt B SHEE PEYETAISORRS OF gﬁaf‘e‘l Rlyea i %85}{"‘1 inner and
outer co AR hAALE IBRFs. PhbLOSACBO FidthtaSelvhfdled avitlotedABG @eterminants.
saccharide chains as efficient absorbers of AorB
Thus, reaombianb taepdelees cantbepisad ée maks| stagiurglly AbsrseHdood group A or

mucins, (:\;Jrhzc%hgéa%i l?@u?e*aq}ﬂ%ds&b%t}%w ﬁ?@r‘toﬁH %:f AndiYP8r fBiahdbdies.

Ins or olr1gosaccharides carrying the ABH

determ nants on different core saccharide chains
BLOOD GROGIP ANTIGHN QEIGOSNCOAPRIPEYenei ty) will adsorb a

broader repertoire of anti-A/ B antibodies. Using .

Tohi viaFieue aspecttbie ianengiar pedvideseed Brquprptigen SisgeRgharides.

the mucin-i | | ' ' e specific for all
Bilood sif fitgety ERERR 5 St B (° IR bRIR Sl SRR are spocifc
the bloodi drbusleftitpgsh. i Byblood powqutubty pes fieis saeohthel the Whed grpup antigens

These can. be further elongated with t - : includ
are exprggsed o ‘ﬂgfﬁfeé‘.t cqigRacchagidy ﬁﬂ?‘ﬂiﬁ?est et rﬁg %dggng?n"%aé“ gdeq memae
type- , thfe-TBKPe St dridaly pé-al éblyca(ﬁiptecflﬁrﬁ)rbl ood group A or B _

nuci ns, which can be used to adsorb a broad repertoire

Blepialy BI0RH erbuittideadiligssadth MR sGRMFe ATolENing:

C]_? %,&,CCHARI%EéﬁI n é\3:gr i l%us aspects the invention

Bl sesp A fafbens o tiLgen ol i gosacchari des. Bl ood

grouﬁg§n¥igeng;inclﬁgﬁﬂ(A, B, and O (H). The bl ood

group antigens are specific for all the blood group

BigheRes. HaRA0q S SolmpatitabpLIRant that f he

d group antigens are e sSed on different core
sacchari de chain types. Core saccharides chain types

i ncl ude type- type-2, pa+4, gl ycan
Priyetisors. Gﬁw 5?@6?‘&%8‘?@‘%6@8%‘3&%‘

ol i gosacchari des include the follow ng: Blood group A
antigens on types-1-4 A type 1 Gal NAcal, 3(Fucal, 2) Gal
il typ&3c NAc GhINAg k. J(Face ! 2Ealld ACaANAsed R 2) Gal

bl ,4d cNAc bl -R A type 3 Gal NAcal , 3( Fucal , 2) Gal

bl ,3Gal NAc al -R A type 4 @Gl NAcal , 3( Fucal , 2) Gal

bl sypeal NAC GalkiAtona(Rycol2)BafitiGENAfi-Rypes 1-4
Blood group B antigens on types 1-4

B type 1 Galal,3(Fucal ,2)GalB1,3GlcNAcB1-R

B type 2 Galol,3(Fucal,2)GalB1,4GlcNAcB1-R

B type 3 Galol,3(Fucal,2)Galf1,3GalNAcal-R

B type 4 Galo.l,3(Fucal,2)GalB1,3GalNAcB1-R
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B type 1 Galcd, 3(Fuc al,2)Gal bl,3d cNAc bl-R B type 2

Gal al , 3(Fucal ,2)Gl bl,4d cNAc bl-R B type 3
weab@l13&7Fucal , 2) Gal bl, 3Gal NAc al -R B type 4 PCT/IB2007/002530

Gal al , 3(Fuc 1,2)Gal bl,3Gl NAc | -Rwerein R represents

the nmucin when the bl ood group antigen is carried on a

fusion protein, the point of attachnent when the

ol i gosaccharide is linked to a solid support, or

not hi ng when the oligosaccharide is a free sacchari de.

FUSI ON POLYPEPTI DES | n various aspects the invention

P Vi ML AED e s on e
protein, l?\!e)b%ﬁﬂrd{’ta&h&m@tgwhenahauﬁ'gmapdhaﬁnbm lidkedtwea salid/apport, or

. i nked to a second, polypeptjde, As used herein, a
nothing whepstherpligosaceharidgs a @ﬁ‘?ﬁ%“*‘%ﬂ otein" includes at

| east a portion of a mucin polypeptide operatively
Fusion PoP¥BEb B Non-nuci n pol ypeptide. A "nucin _

pol ypepti de" refers to a pol ypeptide having a nmucin

1A QIRbLAS ashBEs IHE inveRQbY PRIVided €udias paneins thi indthdee first

five, ten, twenty or nore nmucin domains The nucin .,
polypeptids SamHIINEctigash APORI LRt B ERRTORHA Lkt bPISELPRyPERfide
0perativ§1§%%e§% q sé&ﬂfﬂe&ﬁ?@ Rt Al UberhapbihNa GHisisippSteilrOsr "chimeric

€ a nucin po eptide has every second, or third .
protein” andlndesat ilchsbe pagicn &fer peindrol YRepEde PReratiyly lipke fo a non-mucin

polypcpﬁ.‘g%yge'%%licgrgg%&pg t?c?ec'rrg%e?gtﬂni gcﬂg?ﬂ)tldélﬂa@m@ Hﬁ@lrﬁ’dorﬁzﬂﬁ. The

'S a ce ce protein. Micin )
mucin peBFBptide dseonie] bio,ithreehBva iem owentyds méneaowdindomags e mucin
and proline, where the oligosacchari ' | Aih O
polypepRiasy| GUr P BOT TS Ty POy L pengs Jthutbdvicn 0
glycans.(lﬁg}le_‘kﬁﬁ‘ﬁi@ a mciASHIRpERIRI Has @0eRyIses@r] ar thildtaatinatickidiejng a
consi sts of an O |inked, glycosyl ation si tﬁ A mugl Ny .
setine ottedinsaEhe mugin BOIYBSPLES, 3 56CCT56 PTG b AlfGHiatvely. the mucin

polypepggggwggeq, alyeesybagion sites. Alternatively, the nucin

i
mal n conpriseés or alternatively consists of an

l Yt O v . . idR thidbhihe PIrHREMUI p#6liMe Svhere the

%%’Hég%%@&f%h% k%}?gk%fgg% of i ffs) rl;ass du‘,jél tlo, t he
oligosad@hyides. ard\limked miapStazpeypgalabodagninhip the Ihy JegHi aypingAekisd -

for by . a MJC. gene (Le. " . , G lati
glycans)) {\é‘P%(‘d{l idgg}a)n;? c%mﬂﬁﬁsndrr?%ﬁgb' eHISIW Sarelﬁggltni)cﬁd gl)fcosy' ation
site. A glutaP@sahiaiHas 1i gamds, 10( 2636, 100 or OB O-1DDKR] glgEwpylation sites.

CD96, d yCAM 1, MAACAM.or red bl ood cell. gl 1001 06
Alternapyely eihgsycin HRIAHR,CIRPTES 98 expafifiy fGagsd of §RNBRkEE
glycosylrl)m&ﬁ%?t@? iAgﬁihcf@%&&?eﬁtﬂie&na@@b%}ﬁp%,@6%}@0%“95% at 10@%sHf its mass

e [

ss than 40% o s mass is due to glycans, Wt hj n .
due to thBglyicani ok npicor BPhYPBPLdeS apypelyPreils ﬂéoﬁﬁﬁi fof by a MU€gene Gie.,
MucATOEERIUES], &R AAEFESRENTa mucin polypeptide is P-selectin glycoprotein
ligand 1 ( PSGL-1), CD34, CD43, CD45, CD96, GlyCAM-1, MAdCAM or red blood cell
glycophorins. Preferably, the mucin is PSGL-1. Whereas a "non-mucin polypeptide” refers

to a polypeptide of which at least less than 40% of its mass is due to glycans.

Within an ABO fusion protein of the invention the mucin polypeptide can correspond
to all or a portion of a mucin protein. In one embodiment, an ABO fusion protein comprises
at least a portion of a mucin protein. “Atleast a portion™ is meant that the mucin
polypeptide contains at least one mucin domain (e.g., an O-linked glycosyiation site). In one
embodiment, the mucin protein comprises the extracellular portion of the polypeptide. For

example, the mucin polypeptide comprises the extracellular portion of PSGL-1.
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to all or a portion of a nucin protein. In one

enbodi nent, an ABO fusion protein conprises at |east a
weoaodziiess7of a mucin protein. "At |east a porti 8at/IBE07/002530

meant that the mucin polypeptide contains at |east one

mucin domain (e.g., an O linked glycosylation site).

I n one enbodi nent, the mucin protein conprises the

extracel lular portion of the pol ypepti de. For exanpl e,

h tid L
Tbg ?le §tmﬁwgbﬂeﬁyﬁs§1 ated by loﬁg ?y};n%?e ﬁl@%ﬁ &L HhiNferases. The
first poly%laf{ﬁdbsw lbyéddi}e2 @, Srmrrrﬁoxbl hhostl groop pramsfamher Edyopsylation is

he first po L cosyl at ed 5 ar
sequenth}@rgomeggg\?eg r‘%Eﬁﬁ tll\gﬁi)é g&cggségtl %sygggw%}t 0(5 I%aridom 1.e., in NO
partwula? SN ELALx Rhp1E ANSEHEY bbl\&%epeﬁié i8lenalokyiatey 1l ¥ aey| ation

concurrent or random Le., in no particular order.
fucosyltrEﬂsrfemxampble a$ the Hii osfe-raehe pagaded o112 Tugoyylgapsigrases- b?x%{nplary

al, 2 fucosyltr
o 2 e RS il o gt S9: G908
AT4550§$J Q.?@WM@@&% FHPBGT2 ACerF ik AGRINGHO526:BANILE38; D82933 and

OL0983; 010981 AT455028 and vaoo% )yand FUT2.
AS56098) eémrsamelyA@}ee fingh pokyPOR4; is BROSYIg8;PYDB3d%3 and

acetyl ga@ﬁ&gglégrw t Sfrf%r%g %&K‘g Céeath%tcts'afrﬁr}:ytlf}gllls)f%% | fsdnfe aspects, the first

osam nyl transf erase
polypep@dtl]e B gly&sgﬁk@mpbamm)dtl Zdtﬂtsfsgltmefsrdsn agdmel,2dPpect s,

e first pol eptide is t ed both an a I,2
SRR T SEATRECTETE RS

Nacet yl gal act osam nyl transf erase qr
Wyith 'a‘t;qhgg’ uFiPm prateigndied pHR PR YAl hpheéi fla érlltsﬁdepﬂ' t8t18?'ﬁate that the

first and SEE?JC{%‘#E?, rf?lreggf' V(,q{e)‘ml:a'tlg}(ﬁ&ed' @dsﬂ%@%&ﬁQ Vi® alcﬁddlleﬂ&lﬁmd such

st and secon ypeptides are chem call 3/
as a peplitleikentl)(imaghartngp ﬂmmallywv ifer <a ltrﬂﬁvélgbfﬂ%b‘aﬂ'a“ sfithe %fét a lypeptide.

ond) .in_a 1
when o501 85 B BAhe o AL, B Bt
linked rhﬁzfrﬁrthitCh lﬁ\l&él@laeld&fﬁcdélngnhﬁ)d‘lungl @lf]lﬁ@tdﬁ apdlty@epmmm

the termoperative i nmeans_t hat
polypepide atfi fﬁéec{ ’r%é e it e% vg dleee nofmugin, pola/ﬁgﬁmgé ganal% Hlsed to the
N-termiR@d é(tp@QEﬂn‘i*ﬁu@B?thfel—iﬁ@(gnlpﬁbfpﬁaﬁﬁ&ttO each other. The

non- muci n pol ypepti de can be fused to the N-term nus

1 g farfniF gl‘nBH&r&fnttthS ABIO ifisiOP bitRERmhalebe lifkel dousriehtemore
rrab (§I nment , e ABO fusion protein may be. l| nlﬁtyﬁ3
additiongheodatiesoFer Qx@mnkr dheABR) fustoreRrotsip Imaé( % ke to a

GST fu§1g§ ' P&e18r18W15h H%y %‘éfoﬂ'}ﬁ‘bﬂe% Qeubddakart f\ﬁe@ t6$hE C-terminus

on protein he ABO fusion protein
of the GSAtU.en @hstatienef &@adsﬁemseh@q@emwnﬁneis fuston protayeqn facilitate the

t eS—tr nsfe S f WS 9y additionall
purlﬁcagpatogﬁxﬁié; E sion B 4{% ﬁ%{x&%# I‘ix;%g% fugnvé}h?l OX%O y additionally
be linkedl tBta&ollid sAbp@t rm;tmm&l S)bl1dtshppdi:Bﬁirefkm&:wnrtoph@steeﬂlqnll<ﬂi\al>vl the art. Such

addltlo be lin olid suppott..
composes po8 diR b e e nan bR e R A RES: FF s tple, e ABO
fusion prdfein f-équ‘éﬁ'ut) h%&x&é‘ﬁlaﬁ@%‘f'é g atngetileshydunds, @lﬁkta ldexyadlymeric
group anti bodi es. For exanple, the ABO
material; a microtiter plate; nitrocellulose, or nylon or a combination thereof. The ABO

fusion proteins linked to a solid support are used as an absorber to remove anti-blood group

antibodies from a biological sample, such as blood or plasma.

In another embodiment, the fusion protein is includes a heterologous signal sequence
(i.e., a polypeptide sequence that is not present in a polypeptide encoded by a mucin nucleic
acid) at its N-terminus. For example, the native mucin signal sequence can be removed and

replaced with a signal sequence from another protein. In certain host cells (e.g., mammalian
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fusion protein is linked to a particle nade of, e.qg.,
metal conpounds, silica, |latex, polyneric material; a
woieraBsi7er plate; nitrocellul ose, or nyl on or PaT/IB2007/002530
conbi nation thereof. The ABO fusion proteins linked to
a solid support are used as an absorber to renove
anti-bl ood group anti bodies froma biol ogical sanple,
such as bl ood or plasna I n anot her enbodi nent, the
fusion protejn is i.ncl
ot ot o B 5 8 B S5 R IEL ORI BBkt us oo
hdenﬂoémﬁgﬁﬂklka eﬁglypeptlde encoded by a mucin nucleic
at its NNterm nus. For exanple, the native nucin
A%! &ﬁﬁ‘Jen%%g YRGS pfodin E tieimoubrach ueepbau@m oy $thndard

si gnal sequence fron1another %ote n. g cert ﬂg ﬁo ¢
recombinpalt wfeéecgwmqmﬂﬁﬁr eapimRist DRt fragments spding TgF, Mg djrsen
pol ypept?cfecgeaﬁ dis %Ie RSP ﬁ%teth@? i &AnREniaBEsraasROWiH E:ﬁhl@ﬂ’htidﬁel

ero ogdus signal sequence. An chimeri¢ o
techmquémmonb:pempmymngab1unhen¢qﬁwrﬂt4&gﬁr-§a¢ﬁdoférra%é%rclé%iat‘&? restriction

fandard reconbi nant BNQ gy(ﬁ%gqgggd ENA
enzyme a‘rgﬁﬁlh‘ghio pre S'diienﬁ F YO e ?fe‘?? er ent%.?gp 'ry pce tid °
appropri&®( HkanAs pRéphhiagatreainteay et :hemd unddsirabie mel% @éfd @apyEatic
wi th conventional tec ues

ligation. b}qﬁﬁotléqfd:é%bqsillmg? Hﬁ: Iusxgﬂ &gaé %1} Eﬁa %}(1&%{ %%&l%é&tx?%ﬁntmnal

technique§ Mdlhdihb AtoRMASITBNA fgyafilhd:si)ibrt oAﬂIBmangelyf BER amplification of gene
appropriate termini, fillin cohesi ve e

fragmentgspandyer qastied owl Uk #CNBH B’gfﬂ%ﬁﬁ ngteg't"? &3P ?&ﬁ?m{) f?en}fn?ar& overhangs

betweenl{%eci? "sééllng éeh@ h‘ﬂngQQQhﬁr&M FBbdeguentfobe Mnealad and reamplified

ment f usi on Sene can be s&gﬁh zed
to generbig mnmnmg@nasequemem@qgefgr E¥AITRIE; AESHRE! RRENT

10 ¢ CR1bR0va nfifge
prorocPy SR E8L B BIORTPIRNT Wite S AT AT e miRg:
express1@h%c(dr§@retd@nﬁﬂéfpiaﬂgmnhaaMC dwerehemig:si fustonganiets- 8 an FC region

consecutive gene fragments that can sub 5 V.
of an 1m@pm‘@‘g|l%1h§mpay)é gmjp} ffxegquo&r(étgﬁxeﬁ)gt nco H&‘a&c acpcfnecan be

neric

cloned %bl iieHGh cé{%_}?&smth;ec% A Bat dNeSUEIBh nﬁile@hs llhﬁétfsm)-frame to the
PROTOCOLS IN MOLECULAR BI OLOGY, John Wley &
immunogbotmilin@OR)n. Mor eover, nany expression vectors are

commercially avallable that encode a fusi gn noi g
AB@qunanCFlupftmgiee mayfexish 25 RHEPBETSo AN a5 HEST tr&ﬁ‘? TS

pentamerﬁ.t %}( P rb? GhdABR AR lgg?;ﬂhﬂ%ll?hglrﬂ&‘ d can be cl oned

ity an expressi o such that the fusion

’EF%? é%/t rPO?)ﬁBHEg b nﬁn fé?c ﬁcgdg Hfeol PG @y feptide, can be

Usi on pe tl es may exl st as
constru@ked g@iﬁgfrﬁumﬁ léﬁbbcﬁﬁg thquense;s dre iknews i thepaht Suitable sources for

Preferably, _ABO usi ti de
mucin GV RSP JLPHTEE S nGr ABAHE L Polypa s SulhBF CepBae
AccessionM9ds. REP66RBES hﬁ’&NMPAIBG@O COITSIOBSs aad AJgil ngL SyucR 1m0694 and
XM140686r xgggefﬁ% e (3kS KMo 0055 1% Sl nvodot 8P k& pectively, and

are incorporated herein by reference in their entirety.

In some embodiments, the mucin polypeptide moiety is provided as a variant mucin
polypeptide having a mutation in the naturally-occurring mucin sequence (wild type) that
results in increased carbohydrate content (relative to the non-mutated sequence). For
example, the variant mucin polypeptide comprised additional O-linked glycosylation sites
compared to the wild-type mucin. Alternatively, the variant mucin polypeptide comprises an

amino acid sequence mutations that results in an increased number of serine, threonine or
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muci n pol ypepti des and nucl ei ¢ aci ds encodi ng nmucin
pol ypepti des include GenBank Accessi on Nos. NP663625
wand7NssA5650, CAD10625 and AJ417815, XP140694pramaB2007/002530
XML40694, XP006867 and XMD06867 and NP00331777 and
NMD09151 respectively, and are incorporated herein by
reference in their entirety. In sone enbodi nents, the
nmuci n pol ypeptide noiety is provided as a vari ant
) muci n_pol ypept.i de havin L.on. |
protine reqEk aF PR g e Rl bR BEM AT T Fiparsaseq carbotydiate
content chiebé hisesiad Bynddi@asiathgahe patgidnaterbobpdmrid rafioalf dlné yacingy
t he non-nut at ed .sequence). For exanple, the variant
methods kg o H&ﬂsﬁﬁ@é]lefid‘é“g’&‘fbr i sed additional Oinked
gl ycosylation sites co red to the wld-t. nmucin, .
InAares pbPYBISRLS, (hEamysipi ROy PERIAS ISR, t5apPT BT a8 fylpiitnggnucin
polypeptidd nali Orgﬂfa'tigg§ ﬁ’glll‘l? RGR rAW-8LduRRAg biiRin s@RBhéS(Wild Bipe) that
I'ncreased nunber of serirne, threonine_orproline
results inraamidinesqasnceonpamessiant ta prpteal ysisfeclatieg 19 the PORERHtAEd.
hi s increased carbohydrate content can be assessed by
etermining the protein to carbohydrate ratio of the

inb t hods, k t . skl ' ty |
WS embetime he PRt RGeS S tide: Riuidhelesariy. 11
A1tel-napipél?y%@ﬂsﬁ@o@{aﬁ@me&t@mm}sf lless piedryfudiptengid BEG1Lrigpolypeptide such
mutati ons I.n e r - QCCUlLTIl cln
us the exnginoyeyior RRPSEBs L) Fo! SRETE G SRR ERIURG <00

amino adifSindEAG, E? REQLRA MSdqBal todoBt 25@ 150, 10@ 3000r Bhikatieslacids in
sequence). I'n

sone enbodi nents, the first Pol%g%roti gekA s
length. ExechpldesP$GLEL pelygentidoged nucleif peif §eqyapees/ nc T cee
: 'eg#inggg i &ha 4] -1 ength PSGL- |
No: XPOQ%#%’ep [ egéggﬁtlba@tﬁggﬁéitragquul ar portion of

Iilgge&lnd ﬁgéepg?a%ﬁpbféfér‘aﬁl fdoliitle. PRI $REPLIBEInRSSs, tiddcond
Amnd Ir'ds in engtl"{, e.g., less than or equal to .,
polypept3B0incREes a 56Guente Ghat Silitetes 28sazimitinn afdhel 4B Q) fusipiypelypeptide

. Exenpl ary PSG.- | | i . ' ' .
it sESSTRHESL oFero Qo FRERL A B0 UL S oveenc
includes%N@@B@g@géomﬂoﬁﬁfumgg?m#?ﬁgﬁept@e “@agdenstia region” is meant to
include Mﬁg@ :Q[fgp Ii%ﬁglrngg](eg{gﬁgn %mﬁ%@&sﬁ% a? H%ﬂﬁé gh%in, heavy chain, FC

region, Fsa%%gf%‘ﬂ,eFt/ hadioh @Fhhy fﬁ%ﬁ@nﬂﬁé&@fatlhﬂm@gldﬂwnA‘BQOn polypeptide
fusion pol ypeptide Wt

h a second nuci n_po 1 n
are knowpr if derascarshare desasibed in ege U Batent H@Fﬁagb‘wg‘g qt#%e%ées
, ; Iy @4 [ nogl obul i n pol ypepti de.
5’428’1ﬁﬁ’kﬁg’gé%%de?g’éig@%% F?%r?elggﬁtu to include any portion of
an i nmunogl. [ ﬁ&l“ﬂ: fehienghal n,
Iﬁégw—z Chal ﬁ&gﬁé ?‘8&? %n, Fog%pe?ggiggg,ﬁ]pliegsr Jgi onengr any
immunoklcagiintolyfeptidef Allermativelyl tisusetond pelypeptisis apsepsisedess than full-

length 1%&?@5@%&5 %@ﬁ%ﬁg% fagnga géagryg;géﬁ{ iligﬁgcﬂa@n,qfa%; FalH,SFv, or Fc.

Preferably, the second polypeptide includes the heavy chain of an immunoglobulin

T
sequence&.

polypeptide. More preferably the second polypeptide includes the Fc region of an

immunoglobulin polypeptide.

In another aspect of the invention the second polypeptide has less effector function
that the effector function of a Fc region of a wild-type immunoglobulin heavy chain. Fc
effector function includes for example, Fc receptor binding, complement fixation and T cell
depleting activity. (see for example, US Patent No. 6,136,310) Methods of assaying T cell

depleting activity, Fc effector function, and antibody stability are known in the art. In one

13



10

15

20

25

30

5, 428, 130; 5, 514, 582; 5,714, 147; and 5, 455, 165. In some
enbodi nents, the second pol ypeptide conprises a
woubd7BssTgt h 1 nunogl obul i n pol ypepti de. Alter rRaTIBB0Y002530

the second pol ypeptide conprise | ess than fulllength

I mmunogl obul i n pol ypeptide, e.g., a heavy chain, |ight

chain, Fab, Fab , Fv, or Fc. Preferably, the second

polypeptide i ncl udes the heavy chain of an

I MMuno lin pol i de. S d
embodimgg Y UETHLPIHRTIED o 2 B0 Uafy B FEFL YockBibrREAN
alternative BREIRGMeAY kivseeohd pelybestiie Has lta\n(m'hnerafﬁenye for apimplément

i nvention the second pol ypeptide has | ess effector
protein Glgncti on that the effector function of a Fc reglon of

a w | d-type i mmunogl obul i p heav chai fector
Aot Rapéel A6 InsaBeTI REKAISITS vobiery BEprBY SHaTEIsy vectors

d pbl d&ie Bt 8&divadivas ! fragrhents, analogs or
convin LB AFE Ll LG gl gty e,
homologasﬁeﬁymfh gn'ﬁlauehk agjeptsghe Mgctgmqmamg,a np@leg_q 3cid pﬁqodmg a mucin

polypeptrcﬁ: zgﬂg 61&1?%&% n%u'gﬁ c9¥1c$¢1§: Acb{l%g%nellngg%&lbﬁhlﬁﬂﬁlﬁﬁpnde, or

e Secon has | ow or
derivativa, fﬂrzggrh@htﬁ ﬁﬁalbgceoﬂmomdogqatlmreof | Addrticrallyy thgtvegior comprises a

t, th d p d
nucleic 14 SHFOCIE bPIGHBPENEATHPA IR TR AT op8frase. 1.3 N

acetylga alg?oslaﬁlﬁﬂﬂﬂ%frg&faggé alde3 %;Qfa&%ﬁl%ﬁsfeﬂi’s@f)e a@ptymbination thereof.
ression vectors, containing a nucleic acid encodlnE

The bloamgmoup pmhyﬁeeqsblfakeb;at@rth@ addition pﬁb@odfgfaghéﬁﬁgﬂmaﬂ‘épag‘

orml s thereof . t R€ u¥&FheREin, the term
peptide %Ztﬁ]fggfl%g erm%cflglpgrtéocnl t}é%CAo ng a cjéiﬁ pouypept |13

vector"qei%&ﬁw ¥nhdiBicadid mom&umbmle oﬁmadspcmbogi amethgmnnucleic acid to
nnunoglobulln ol ypepti de derlyat
i mb g oFh ok L2 e e e G ar coune

strandecﬂgf@[ 1 ?91 nfd @H&h%ﬁ@lt%h@ﬂ@%ﬂ@ts&:@ lﬁmﬂgzged)uomother type of
transferase such as a al,2 fucosyltran fq a % 1
vector id\r airatt yectrrl wér?&!aﬁﬁiﬁtlﬁ%l DINAfsegmgats can e A% infh B vira

act o &H%&ﬁ &kioan tah%e&m infh@hich they
genomeb%’l " Vé/Ctérs{%rp%Ir:} erase ETSEN tgt%es the addition of

are mtrdmluoaﬂ(egg obqa:teltealevremqnaha\engm beeferigleqrigin ©f merliogtim apd episomal
mammaﬁfé‘p élpchtorqg h g)c%{ugerr \?ﬁ%“% &c% g?ngfﬁg 1sU§15PHxaH{nQ§1ﬁnr\recﬁ§s)th$@ i?htegrated

ers to a nucleic acid
into the rgah&% lof a¢RpeddIEusdn intratepiontintghe ﬂnosml aud therebyzare geplicated

along w1tb|tgg Ihgg gletng%%i ﬁ?g%géérl Q?krgxq v%}f)&s q\fgga %?P b «%ctf g a

BN‘ of 2885 i W RIcHh&arR Uil iiiNd. skghbrtorcae rbkrred to herein
CXPIESS [ g% Anotlher ?S d%f vector is a viral vec

as exprﬂaspawncmcﬁ:{b tlh gaagra IEEYAR NELOS A USLY Iy IRear fW{‘JDNA

' techmqgetft ard oF@h 9RO il’&am oq;ﬁﬁzis?ﬂn&s Vﬁlcthé’??es@ﬁ@sﬁé@ﬂﬂ:ﬁh@n,o‘blasnud" and

nonous replication 1n a cell 'into which t&]ﬁ}/ £
"vectoratsn bcﬂtwe@oiumwz@gcgbly ab thet plasraid iy ghe BPSt ganARYYyised form o

vector. tﬁlowg\gelratlhe011r1\|/ 1009 i &Rl 85 A QPR &b GBEths of expression vectors,
such as viral vectors (e.;, replication defective retroviruses, adenoviruses and

adeno-associated viruses), which serve equivalent functions.

The recombinant expression vectors of the invention comprise a nucleic acid of the
invention in a form suitable for expression of the nucleic acid in a host cell, which means that
the recombinant expression vectors include one or more regulatory sequences, selected on the
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid

sequence to be expressed. Within a recombinant expression vector, "operably-linked" is
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mammal i an vectors). Other vectors (e.g., non-episonal

manmal i an vectors) are integrated into the genone of a
wboasd7/168471 upon i ntroduction into the host cel PCTABZN07/002530

thereby are replicated along with the host genone.

Moreover, certain vectors are capable of directing the

expressi on of genes to which they are

operatively I i nked. Such vectors are referred to

intended gglaeale)x? H’lagfh XchFeo?%ile%Qq YER&E § %%tere%tqbﬁg\ﬂ@d & theGXQIRRSY ON

reconpl nan echni queés ar'e
sequence@®) i€ B nidhnkhehat @M@W@forrﬂx@mma of thre nu’oéeqﬁrdgssgquence (e.g.,in an in

vitro tranggsé%%g)g&nysy %%}Sén@%rﬂ E‘F?ﬁ/e &e% :kig it ced into the

common
homce"ysed formof vector. However, the |ndent|on is

I ntended to include such other forns of expression

Tﬁgférm' FegRoRy SSuehéd! is VRehdIdSo (fclis pfcﬁﬁxbtbtsahmlmncers and other
ectl Ve retroviruses, adenoviruses _and

expressmadmmméisbmﬁntﬁ @et- W@M%‘@é‘)’lauﬂﬁlstﬁ?aé%r VECRFRgAlPficquences are
descnbeﬁs #'5 %amoph Je, 1Ir§oéd%gpm PR%§Q5§SI‘~HCQNOY,@@§(OM=ETQBDB e

conmpris€’a nucleic acid of the invention in
ENZYMO&O@OH%SACidﬂMIe Pres, SaQ‘pol, EaliH 199D, Reenlateryseagencgs include
a host cel| ich nea

those th gPaePaH5E FEPEST HE P LB AR AP By ypgs of hostcel

and thos§ﬂﬂalt’.'ﬁnﬁ&sexp%ls%tcﬂ‘dh@ﬁudlétﬁlde&‘eq&mé anheirhesstain deStS‘}eu-‘b(e 8
be used for expression,

I
tissue-spegidiciiagulatosy aeéqud:nggau étn»&él l?eoa@ée%%{j g&gl\égseyswq%# SQhé &t that the

design of %@I@P%@?gh velidh @aR kl@@en\‘l&ﬁlt Sch fadiPRra3 hhe/ choiok eﬂthe host cell to be
to nean that the nucleotid qli?en e £ the
transformﬂ:l ahelevel ef ¢Xpigsstonof RIAEIT desiedt HFy T %&iﬁe Supe )Ve‘f‘ﬂrs P

inventiog e%%rﬁ 1%&?&0% 18ﬁ35hcfs%elf‘sxtertﬁé§i))oﬁr&ifucé Bfot8is loe pEptitRs, including

fusion pidt€ins of pgitides/ dnt:aderl hjz nodes;p@tcbms@escprpbegl hesein (e8| ABO fusion
when the vector Egiﬂfmpduq L % host cell). The
polypept gt oot A B iR e S o2 0% et uab
ronoters, enhancers and o
eerﬁéwpgm{agt @(pre%quy\éed:éqw ng]e(}ﬂv rﬁ{o% tﬁ\h% c%g%xlé& lfor expression
of ABOrfEQHJI ﬁb%&quﬁ ra6tee &@m&tybﬁd ceflmr Fel)(@mmlﬂsi, ABO fusion

NE EXPRESSI ON TECH
polypepEﬂMWpI@ged mebasssrial cpils I\Ig_a%clﬁfré%a c 1 mfect cells (using

baculoviris g)garessR&gVéc@&‘%ﬂ YeREOURGaRamARlilg eelld) @&ﬁablhatosdctdlle ate
constitutive expréssion of a nucleotide sequence
discusserdﬂiuythtmpeGo@fdeh SSENECBXPRESHION FRESBIOLRGHY : MHTHODS IN ENZYMOLOGY

185, Acﬁ%‘g{hﬁﬁkfsn Sim b & £o, %ﬁ‘fllfe((ibb@e 4 HWy Qﬂé Yeddhbif4rdt@kpression

tissue-s |creguaor
vector caR G4 maes)bedlandmddslaml mppiredonteamply ushesE7 grametegreghlatory

t he &é% at t he design of the expression vector can
sequencgs 3Bt d /AR EUTRFact ors as the ch0| ce of the host cell
to be trapsfor.med

veI of
erraigh obprorcinngl pihpuoliédh nbby PHRLER T Bufin BiMeAbHa coli
with veE@dhs &fidiRincQdnSe@tive 0P| ldmsﬂ)l@pﬂdnmtens chﬂa:enn@thcﬂxcpms@@n of either

proteins or peptides, includi | on. prot ei
fusion qraleNiysion PEREHIe & USRI Eéggf‘ IR OB a[?é% eal (REpigin

encoded Bedein, d¥321) ¥ R Mmino terminus of the recombinant protein. Such fusion
vectors typically serve three purposes: (i) to increase expression of recombinant protein; (ii)
to increase the solubility of the recombinant protein; and (iif) to aid in the purification of the
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the

recombinant protein to enable separation of the recombinant protein from the fusion moiety
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pol ypeptides, nutant fornms of ABO fusion pol ypepti des,
etc.). The reconbi nant expression vectors of the
wonvenBsom can be designed for expression of ABOTABE0DM2530
pol ypepti des in prokaryotic or eukaryotic cells. For
exanpl e, ABO fusion pol ypeptides can be expressed in
bacterial cells such as Escherichia coli, insect cells
(using bacul ovirus expression vectors) yeast cells or

st eSS o R BT S 308 i

sequencem&%f?%}gl%@\(%@m ah&%nre‘é@ﬁdﬁm CTyRried $usiGanxPieeyon vectors
. ternative the r

include pGRDF Giaronci SieisPh bith S0 PSP oM PRARLi r 490 PMAL

(New Enyl'aﬁ& Biolhty, B%Xf@ﬂrgl Iﬁa@ Al PRI @NBER4ci4, F9s0addvadyy N.J.) that fuse

qgquences and yner ase. Expr essi on of pr ot ei ns i to th
glutathlomH Skamyﬁdrass (G§T|)rnsalt<@ﬁetﬁahmélﬂr& PIOEFIBAT ArpteEs O ETSPEHIVELY, to the

Wi th vect ors containing constitutive or inducible
targetf“ﬁ?ﬁ’h’bft“é#’éc’a fecting the expression of either fusion or

non- f usi.on rot I n C e inclde pT
Examplss RE Py tl%mguf)ir%%) Eﬁ%%n?%og %fq{%(ére idh \LHSUGJ 1y to -
(Amranntdd@l.a(i988) GerstMN3o1-Gf15) hed pETdri’dl(SmdllerM oi.eGRNE ﬁESSION

fusion vector i cal | rve thr \u t
reconig S g BBl S B R B SRR Py Gt o0
60-89). increase the solubility of the recorrbl nant protei n

and (Hi) to aid in the purification of the reconbi nant
d?l%%h%te%ytw n&d {38 réGorbinh@asidteimegiidsivrt in E. coli is to express the

purification. Often, in fusion expression vector
protein up admoerdbfgmeir@ witle ANy 2iB2I5ed EAPRGILY 1R PIORR i%‘bcaﬁé’ gy e réCombinant
protein. ge O&oﬁfesntuﬂﬁ dE\R PR BN TRBIOLBE Y pmm‘oos mENZYMOLOGY

‘hto enabl e separation of the reconbina h
185, Acdﬂbﬂﬁepmsﬁ rmmhgo,fﬁdlfohlﬂwb &19d3Bs Aoy Sfrétegy s to alter the

nucleic alcré§erqluglgctgeh§rlge P%(t?lgl% TP Lo REQEE Reo AMEXHERTHTBSoto®tthat the

I On sequences, I nclude Fact or
individuaideodbhs ﬂi’fbﬂaﬁh amdacemce aakihossprefeFgmtialbl utflired om E. coli (see, e.g.,

expressi on vectors incl Phar,

Wads, ey 58H Rk B 2l T A AHORGIR ki
é\ﬁw RiaqlbaksrifEMmatyystardass DN A sgnthélid echniques.

sequenc{% rﬁang{egng%l gcat avvg)l/, NJ. )y tzllﬁat fuse gl utat hi one

I’ a'hf)ﬁf%ﬂ: b83iEnnEIMe AH@'fﬁé?&?p@ybbﬁtfﬂd@cpms@ioal \rept(mns a yeast

protein A respectively, to the targ reconbi na
expressxpn otetion. Ex@xmigs @fsvestors TteXBresSioR AR ¥ f”‘b‘slt ga r?’ffgfe(‘f ﬁ:egwsae

€ L RIQKatjambnd
ncuae GRS AARALEDYETR EME) Ul 3 et
HerskowaE\H 9BXRRHSID: msmmw@ (abwkiops2l M%ﬂz@’mé@a\(l 1Pgk23),
emc _Pre iego,
PYES2 QRTiGggy Comataly nop8 L Gian e pE 23y A Corbiithn Diego
Calif.). E. coli is to express the protel nin a host bacteria

with an inpaired capacity to proteolytically cleave
Alerihac@ybAB@ tfusion polypeptide can be expressed in insect cells using

baculovirus expression vectors. Baculovirus vectors available for expression of proteins in
cultured insect cells (e.g., SF9 cells) include the pAc series (Smith, et al., 1983. Mol. Cell.
Biol. 3: 2156-2165) and the pVL series (Lucklow and Summers, 1989. Virology 170: 31-39).

In yet another embodiment, a nucleic acid of the invention is expressed in
mammalian cells using a mammalian expression vector. Examples of mammalian expression
vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al., 1987.

EMBO J. 6: 187-195). When used in mammalian cells, the expression vector's control
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protein. See, e.g., Cottesman, GENE EXPRESS| ON
TECHNCLOGY: METHODS | N ENZYMOLOGY 185, Acadeni c Press,
w6am7isego, Calif. (1990) 119-128. Anot her str aCEgB200%002530
to alter the nucleic acid sequence of the nucleic acid
to be inserted into an expression vector so that the
i ndi vi dual codons for each am no acid are those
preferentially utilized in E coli {see, e.g., Wada,
et al 199 15
functions é'fet‘glt%{‘cPFSH“éfi di“ér%gui Prc}' s m Srétﬁce%) r%%gmﬁle | nveﬁ?ﬁg&r}ed
promotersC#t8 d@ﬁv@&frﬁhﬁﬁbl?@ﬁiam&eﬁbwﬁﬁkﬂ belﬂb#\egym‘hhss ped simian virus 40.

techni ques. .In anoth nent
For othe pegHje BB RIS OF PoRtpaane s s any s e-
Chapters g& %ﬁ W7 CESamRL Sk, of alV.8AbLESUT A cges@ms&: Iomomwsﬂmum

aronyces cerivisae include epSecl (Bal da
2nd ed., Gild Spmgﬂa@xs@hpratery,mquygfgaw)prerlfamr?taw e, Cold Spring

tz, 1982. Cell 30:.933-943), pJRY88 (Schultz
Harbor’l\g? Slilé%WI 1987. Gene 54: 113-123), pYES2 (I nvitrogen

orati o San | Db Bt
AE?)#'B’T PSR ¢ thY mve%aﬁ‘g? er)tfgﬂ% c% ré%srt} gtéflyksle y%}A&EtBlO fusi on
expressiof Ole¥ e pf titteinoaitidachas beee mtfmﬂucnd | Whetarmsehpst cglli’ ppd

o A2 BB pHEBTP EL AALPr Bk

refer not bﬁ‘l%rec@»tth@ BArkisulal sebject SEA baehiss Yo iroprogdenyt drepqréiad pragesy of
th, et al. 583 Mol. Cell. Biol

g 226: 8599 due 1o either
such a CeHn @mhesmtamipé@cewmnawsﬂﬂ g SHEfEPEINg ggRgrations due fo
mutation \&' L‘P&Qfm&rﬁgt mflilxeﬁ)t%k sukh pY&den3NAA)IRGL, ﬁﬂﬁ@d le’Edléntlcal to the

elc acl the invention'is expressed
parent ceﬁahm'&ire anill gedlideduwithig the peapeedfithe eamRsassd Bﬁr%ct or.
Exanpl es of nmanmmal i an expression vectors include pCDVB
A(}ﬁi-se dell t28HFe alyapunkery®H0 or 8ukyryatiel c?,erE@(pX(amqa,,ﬂypopé@tem Ibo

fusion peiqrEidet ey RS GHEEEPOM DALCRR oS S A F el R g Yoastor

mammalhtc@Ns RduRYiad @dnma), Chindbe hzﬂﬂstbﬂdsmry celle(@HO3 or EES cells). Other

exanpl e, comonly used Qrmters are derived from
suitable Wy@lhﬁaafeé‘(ﬂ'@w&\iﬁ“ﬂ%geékﬂ B RG&tovi rus, and SI m an

virus 40. For other suitable expressi,on S}/

Visstc TPNOicamprinizoed SR R AT B0 8 PUCGRUIE ceTy vid Eomventional

i . SUPHQAherdlh, @bt M—E@Hbﬁ%ﬁnaﬁon" and
transforng] %?’arﬁ?écﬁeﬁ teehn Q%@Jﬁm A 2nedr h ¢ e(::o Lo,

"tran sfeclﬂ@nb are insdndedtorefer (Cs \ArSht Pheytreaagsized é?fangmp 3% introducing
foreign %l‘cFe(Uﬁ gmg’gv e8: ﬁ%'}m&? thebIHREY celf\lw]cludlillg &icid thﬁihamlcmm

tion’pertains to I's into which
chloride E:quirac’ﬂpnﬂmn mmmmn-\mmzucd Uflnsfh@quh‘lfléﬂfelcﬁﬁn#ﬁs

electropmrlagegl H%ﬂ? n}f:(slqus‘l}gf rans ?l'emlb'l e t&g% g?%‘%ﬂoset é:g\ls can be found in
Sambrodi§ re?bﬁ (MJLECSLARAEORINGD A LABOR STERY MaANUBALL 'éfl@ ed. n@t)ld Spring

only to the artlcular bj ect cell al.so
Harbor Ipqhgg@ﬁyy &}ol% PHPE Hé‘fb%r]'tfg) Jﬁ%;ona'f tess, Cg)lllé Spring l—faobor, R.Y., 1989),

and other laboratory manuals.

For stable transfection of mammalian cells, it is known that, depending upon the
expression vector and transfection technique used, only a small fraction of cells may integrate
the foreign DNA into their genome. In order to identify and select these integrants, a gene
that encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into
the host cells along with the gene of interest. Various selectable markers include those that.
confer resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid

encoding a selectable marker can be introduced into a host cell on the same vector as that

17



10

15

20

25

30

such a cell. Because certain nodifications may occur

i n succeedi ng generations due to either nutation or
wenvi7riesaTent al i nfl uences, such progeny may noPCTiIB2007/002530

fact, be identical to the parent cell, but are stil

i ncluded within the scope of the termas used herein.

A host cell can be any prokaryotic or eukaryotic cell.

For exanple glycoprotein | ba fusion pol ypeptides can
be express n,bac er |

encodingj glyeqprotey ﬁgmq ?azl Bc’eui%Froaﬁc(‘e?u% Y L%paﬁate vector.

Cells stalﬁg tthn cfé@r@ﬁl@ Ehe‘l\‘lﬁ%&ud‘eﬁ' rus1ef R can bE@eitiict by.drak h@ectlon

| e host cells are known to those skllled gln[rﬂ th h
(e.g-» cellarttlat Mecumormwe@ahe Brleq iRl SRATKER NS VI UEWYF B thg Other

ceusmeFUKarVOt'C cells via conventional transformation or
transfection techni ques. As used herei n, the terns

ﬁ,ltéchgFg’lﬁ oF Rt 11198‘& o%ng-f W ds ﬁ bAR or @likar %@H@s@@el‘l @ culture,

8" &VarTet art - ni zed techni ques_ for
can be udedttd @dcbtﬂ.lcﬁg[z é. oeanl‘gss) m&ﬂ)eﬁusloamodb'p(e@tlges @pg.grdmg{)b the invention

cl uding ¢
s 55 e B PO MBSO B ARLAS: ot of o
inventiod." BN&dee&hbediment, ¢ Aetlodrcontyprises euhturmg)tﬁ)athosmell of invention
S

ui tabl e nethods for transfor r.ansf ct|
(into whishi4 eoo@RITBE PETAIRIT VGO0 b B AP Beepifks 18 been

1.NGi t B e LARSRA RN MANABO fd618n pdlypepidet iSprddaged. In another
lnunducﬁgqgaugiébgratory, Col d Spring Harbor La

bor a
embodin®ngstbe n@sherd Bpthien gomflwrlsolmuyg AB_@ gg&ypegth %?Wetpe medium or

the hostl alﬁﬂmat ory manuals. For stable transfection of
lian'cells, it is known that, depending upon t he

expression vector and transfection techni que uﬁg h
T ABE fwminl poypeptidenmey bedsqlatefrapd PHiBgH ; éﬂ @ccoffiance wit

onvenngﬁale%cgﬁﬁm ns %ese § st aEtlcgle?%@pltdt%nof:%hlatt&rhﬂgntafferty

integrants, a gene that encodes a
chromat8gla@hy addé@raphiokesis dr.the Yke. I?cafaxamlm ha isnaneegiprlincision

IS genera i ntroduced I nt el
proteinsyiRy GoRE B PHPEU & Sy b ORE) S EPhpfiEn bR T oA thiriobilized
protein A éif'&’l@mt QasEch B@%@@ﬂﬂﬁblnrde$H168Ftap61&1dnmfdheuf}s;orsmgh:na§ee, for

st SV EL 12 TSRS 0L B Ak pobcaion

No. W%@%OB@@' rr@udiBR ppRFRpNESHAY tRSbd Slatep@ediGient with a chaotropic
ycoprotein I ba fusion pol ypeptides or can be

salt or byrtﬂutuduwsd agnecussepas agid (V& or. Cells stably
transfected with the introduced nucleic acid can be
A(iemanirelgdarbysBﬁ @gsn@ep@apq:mhie{s ecg)rdm@émt%e HERLGILGAR be

chemicy Cﬁ%&%ﬁ%%&g%ﬁ%&e Stﬁf)gsc %\?{&/f? m&ost %‘SEF’(I%CW éyht}&gfs‘ﬂfﬁ%lypeptldes

is described@Ald. QN A wdtizy aSp@tqnn okathgos mtlmdse\ma@lymomn Hhessart, including
cell in culfure used

r e
synthesgwllrégs%ye% sryag]eaﬁexb ??pgﬁt Il;dzgtz% Z’q‘tcor th\ Practtﬁal Textbook,
Bodasnbnsw it Sﬁﬂnééﬂv&% ,1088] dﬁé&nﬁew‘lé’d&néommmb&tﬂr@%@o Barany, et

al, Intl. Juglegt?de Pr ozgz?z%el.s 3eg, 7L(I)S§I 7n3% (t19§7)h ?{c'etnt ¢ §€ev BzocF em. 57:957-989
(1988), and Kaiser, et al, Science 243: 187-198 (1939). The polypeptides are purified so that
they are substantially free of chemical precursors or other chemicals using standard peptide
purification techniques. The language "substantially free of chemical precursors or other
chemicals" includes preparations of peptide in which the peptide is separated from chemical
precursors or other chemicals that are involved in the synthesis of the peptide. In one
embodiment, the language "substantially free of chemical precursors or other chemicals”
includes preparations of peptide having less than about 30% (by dry weight) of chemical
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i nvention. In one enbodi nent, the nethod conprises
culturing the host cell of invention (into which a
woesomiBsITant expressi on vector encodi ng ABO f uBCDMB2007/002530

pol ypepti des has been introduced) in a suitable nmedi um

such that ABO fusion pol ypeptides is produced. In

anot her enbodi nent, the nethod further conprises

i sol ati ng ABO polypeptide fromthe mediumor the host
precurso%tef{r:nppg}%flﬁg %rglsé& aShC é)r#?ﬁﬁ&tabﬁlelgss%é{n odt%@ﬁ&ﬁéﬂm@ﬂld

ventional conditions,
precursofWithofSpePlitle 3hémivals, piile eidgpe paﬂfenably lesw thera abowtal§Iy | chemical

affinity chromat ograph el ec r
precursofsgi @%gﬁgpge c{‘nﬁr@lq% ﬂ% a]oatb]are% %ﬁtxg?%ﬁih%‘} a oeultt Eg’/o h}%é;ﬁgal
€ Y Qﬁ&%kﬁ% a solution through a colum which

precursog%rtlgo:nﬁ%agmembl l'ized protein A or protein G which

C?I%l’rﬁ&ﬁ s%‘ﬁJthprF gélybgﬁld:e% f@éihialté%rth@ﬁndoﬁﬁ)rﬁusn oﬁmodlﬁed or

See, for ‘exanmple, Reis, K J.
annatural mmrtoécndSL pxcladiog 3 201ng agduynd pier mﬁlﬂ Pb%?wfowdec“les
Publ i.cation No. Rk i MYino acid

Rep]ace?“ﬁ‘ét PEnGIA Y * kI)‘yX}tgﬁn ?ﬁr@%‘t% leI Jf%dg%iih aﬂc?)lte r opi Eﬁ‘sﬁgl rt%e}gr "
isoforms¥andielise® o iMci'éhsamﬁemsstaacebf pepiisies tq erizyppatic hydrolysis, and to

Al ternativel f usj € 0
enhance oRg oF AR PI SHFI PIROICELRIL AP, S RERb 5 80 iRk
funcuonHﬁISJl Ofky drRiMtidroft Axioal Gee@lgnmhbrty,yemahew% of Med Chem. 36:

p ptides is descrj

258525 ok s WY o Hch it BN, VRS oL, 1994 FEBS Len

353: 84 '8@9{;\%%”& Ay ﬁbb?Sﬁn? N%ﬁg PRoRBPREs 82 S39T-BeS; BapcherSaed

Chem st a A Practical Textbook,
Th1un1e80d9§21516y7}’ lEdtg Res 2Rgt#7-Ve9 ag, 1988; Merrifi el d,

Sci ence 232: 241-247 (1986); Barany, et al, Int hﬁ J..
Reptid®nrfaoyalenReross-Boks q@gapggthq@gpyncq@qtcon Hl_atlonally and

topog raéyfzgwgcléoor% t]f%%» %gaép?q%g&k%gﬁ% » TRRQudiRs %Em beluséd so develop

e polypep i des are
peptide Bhdlbd 6fthe @uilbmbolylpeytlcmsemﬁubst@md pbteycy,seleciyity and stability.

h I t
BecausqyBBEPOr Bl P CHAPOH F BENTHGRE Tt Lo T fhédt S8hferpar

adoption %F‘Q%fy&!"ﬁié 8bhfbrihagen flay Goewd with aphatar de:u‘rsase fin entln@py for a cyclic
chem cal s" includes preparations

f
analog i s acaelc SnepaPRieEY MAkUAS RATECE L6 DAy mpe favorable
Macroc %lhzearnoﬁ 1?&1&?{1& Bﬂgfshéﬁ By két¥hy 8f airidd Bendheivees it peiptide N-

enbodi nent, the | anguage .

and C-téisnibs lbatweteal 4 56 clotin ond gy PBE-BFEIRUF S68s W0 I5eHREFNIsat p

8.5] (Sq%gsg?e? %%\h cr%n% % ?%? p%rS? %%:33(19?6)9 Qﬂiﬂe@@em&ﬂmno acid side

chains. C3e20%. @alnﬁ(hadm,SM\sttemdl’hepe g9 At 12Ah9%%1 Pisyda bridges are also
preferably |ess than

4 v
e R S U E R R S e

I"€ss t han
Protezna@ﬁ’éJﬁ 370% weeoesy; Ploebiip eoub, Bil‘ocln@mﬂmmtymks Commun, 106:
C enlcals and nost referabl | ess t

h
505-51% ﬁbﬁ}ﬁQ@aiFuﬁh%rﬂﬁrgoqhg rg? a%rtxpnéé) FYSiging Iﬁ%ﬁ%‘be&“”ﬁ’ pem%lllamme (Pen,

3-mercapto-(D) valine) has been used to increase the selectivity of some opioid-receptor
interactions. Lipkowski and Carr, Peptides: Synthesis, Structures, and Applications, Gutte,
ed., Academic Press pp. 287-320 (1995).

COMPOSITION AND KITS

Also included in the invention are compositions containing at least two blood group
antigens (e.g., ABO oligosaccharides ) were each blood group antigen is expressed on a

different core saccharide chain type. The blood group antigen is an A antigen, a B Antigen or
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Chem cal synthesis of polypeptides facilitates the

i ncorporation of nodified or unnatural am no aci ds,
wonel7ads31g D-ami no aci ds and ot her smal | or ganPCT/IB2007/002530

nol ecul es. Repl acenent of one or nore L-amino acids in

a peptide with the corresponding D-anm no acid isoforns

can be used to increase the resistance of peptides to

enzymati c hydrolysis, and to enhance one or nore
roperties of

p bi.al ogical | y. act.i i ' 4. Th
an H aniRR o506 PO R o FURE B - DBFanE sy ot B o e gype 4 The
composi@eh E&ainSeE3, 4 576, 7,[DHeibye diéferalt bldbdBoup) antiggng.

Chem 36: 2585-2594; Ki rbz, e%3 al ,%%%% va: Med. Chem

Ezempiuy bpdgroypsantigens inchjde thewrecied®qVE: ¢ - 353:
; ; i 4199 es bRthe ABOARPIon proweirsi ate Reked to a solid
%ﬁoﬁ%&%%?%gbgﬁsace ar_1desThi lfn_i eau, . l1892. Adv. Drug
support. Ree link&ge 8 23valsg. Alemadvalyi Bp ligkagod ROBHC VRS- | i nks
into.a pept e f QLR hepitrhde/odisk, or any solid
B L R e o B o o,
support rhfesiab$uiabrgpr cathdis ofsbelintvendev.ePsferpelyt thgsolA SPPRYT 1s 2

of the fysion pol ides Wih.iRc ; 1
v S tgb Al DL ARP 5T B TRBRS P BB o st 1 1
50pm in&IHAhERY with a8k isfzeRsERIt tod@pins nl bokeg ptefiamed. t okt prefarably the

counterpart, adoption of a specific confor IO y
beads hadicrdinmgier lof abauriel- | @ Ky &OF 85&8PIen2cht 8p§/00’f15? EQ’ &,gﬁ, 40 or 50
. anal og than for an acyclic anal og, thereby naking the
um diam§tde energy for bindi ng nore favorabl e. . )
NRCKQA YRy Betinb@of Meefl cempacadxypilicsHettxbyoly menicrigategial. or a
. am de bond between the pepti d];e Nand G fernyni, between
silica, lagexsoropolymes pcdsi Fopted W gL B HFALLTRYGS: with K

’El%( %@u@f)oﬂ? ey by f5ABEENA] @Fouds suctEiopirbryll ogpexyi3didehyde
82-5185 (1996)), "or between two amnoegﬁld Si ehd hobi
or aming [gepups. ’[Be@gpmrgm,ay[b@@ogﬂmelyp@\prgfp(gp%z}thv %tfﬁrg or hydrophobic.
. 51:124 (1 i syl fi ' ifeRtich aRyival frepiiee d
F““C“O‘i’%{zc?‘?‘|CP§‘8§§§%%°c§@eﬁdgeJ§k?’gt}ﬂ%rg%z'%% e Py i T ‘tgé't d
modific§i@6h ofthg supRos eForetxaaiple uAghatder BIPPPHS @hBhbe trgated Withgp polymer
. (1985); sberg et al, Bioche '
carrying o SwySh SuES o0 GRESFbS ST R PSS PR LA s e gl
provide GaFSiyN 8rduds o HRSI1ilobd dpewitiviel tb provide kREoxyl groups, a polymer or
) 3-nmer capto-(D) vali nel)g has, been itL(Jised to increaglealli he
copolyraer] ef@crylictagichr Bgthachbicaicil 10w aRids carbergl SIOPPY RE
inoafk i BRibi H65ss. Y9 PRENDS4,658,26T descetbes the
ammoa?ﬁ?‘%@#%‘%ﬁﬁ%ﬁ?&m&tte, gggl.ﬁ?s Academ c Press pp. _
introdu@foh @20arfyl9@8ice cOmVASS| TI ON AND KI TS Al so included in

ne .l BKent ] | 4l i A B rOfe ist oD
bieTetsBlach A ABEPORLIsIRALAARC kR (rERS iddifn
microbdY ¢ edi¢fardot eaistype.oBp sabtypgénmeantdiasieacl arcrohesd is detectably
different core sacchari de chain .
aistingupparhen s B OAT 1 o<1k SRRt PRe dPMFelb e HoRPSuch o

use of diBrenfly 8i2aGibAYedas shaldobasde liteled sughes dithallugrpphgres allows
a type 3 or a type 4. The
the identiﬂc{t?ion and/or sepa¥'§tion of different beads by, for example, flow cytometry.

The invention further provides kit for the separation of identification of blood group
reactive antibodies from a sample according to the methods of the invention. The kit
contains a collection of microbeads of different subtypes each subtype is coated with a
different ABO oligosaccharide or ABO fusion protein. Optionally the kit contains at least
open labeled ligand capable of specifically binding an anti-blood group antigen antibody.
For example, the ligand is an antibody or fragment thereof. The antibody or fragment thereof

is a monoclonal antibody. Alternatively, the antibody or fragment thereof is a polyclonal
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conposition contains 2, 3, 4, 5 6, 7, 8 or nore

di fferent blood group antigens. Exenpl ary bl ood groups
wanvigeswii ncl ude those recited above. Opti onalkCyjB100®002530

ABO ol i gosaccharides or the ABO fusion proteins are

linked to a solid support. The Iinkage is coval ent.

Alternatively, the linkage is non-covalent. The solid

support can be, for exanple, a bead, resin, nenbrane

antibody n&ﬂﬁ‘&&%‘%f‘ﬁfﬁ q%é%glr%%u %5 tga?% Fé}i)a Tﬁé’hr‘itﬂ%}!dg if ah antibody

fragment%HE’lE) Q% £l BypladdeRfy, ﬁagnentm Blyobpadﬁcaﬂﬂyeblsd’z er Gimmiggoreacts
bead is not critical.

with” is meany thgths qu:tmdgrfac& w qpeaprﬂégrtelag 1gergF ggéegplr&mt c?f%"xe desired

antigen a B3 D6 RBGtRE. &1 anf:@ QI]thl\&ﬁé F;Rilﬁﬁ@ftﬂbé ¥r binds bEﬁldeh lmdereafﬁmty
amet er of about 4- exanmple, 2, 3, 4, 5,
(Kq > lOiDWItIl©th@QJ01ﬂf§PU@® 40 or 50 nm di aneter. The bead nay

ihﬁ%?quy’ng‘ @gmpounds silica, latex, polyneric

of "B Sifrca, latex or pol ymer nuclei coat ed

TX\IA ﬁ g metal or et Al &)oﬁ@ﬁﬁﬁg id ﬁlC%ﬁln'l gn@HpQ@JﬁtltéﬁkM‘l ofa
&P OACY FORAT gr oups suc fydroxyl . carboxyl ,
target . I@éﬁw'lzyldehﬂbtljabeng oupsasuférbosugpestly alespriss or meéasured. Labels

include, BiarEngh i a0 o TR C R S Bl R R fane

pr esent
devices; ipiBR&Hts UyesBY ofter Blﬁr@ﬂﬂj’geds that omdbé visallypobsefvadng measured with

port. For exa ncoat ed rt t
a spectraphpIoTEEG g RO RN Py SO TSSO SL JUIt § Thif Fibshard 7t S
fluorescéﬂi‘mo gﬁesﬁqlh\él’g @k Rags sReeat ﬁ%’enﬂta&m By helexgitatil oft Dsuitable

ydroxyl groups or a cellulose derivafi

moleculEpT@idudteaijam@yq begyi gj{%@ed hy WFW yith gngqh?hléra%B?rtbed by the
dye or ca} é% eas@rgh %Mstér‘]%fg]p(ﬁﬁfjwd t@r%'oq it QgiRE QY$tEMs CRE BRAwple. The

an am ymer to provi de am no
label caxgb@umsmmd&a%suwmcé sema% ?h@mh@r phfyorogen; a bioluminescent

i ntroduction o surf coat | 1
substancg; PFB?‘@HP“’NE’@CW&%%%\ Eénd ef?es or ng%gp UEQ? %B%lrag? eﬁ@&mca
modificAtforPé¥ the BighhDdsasbuald; a nﬁBtilf-(ﬁfrﬁzﬁhmgu;bbgtpme By as abtype where

is meant that each mcrgbead is det

there oceIs N FORY BRSPESHLIFREEY HEFRGBL ST Al Push asths farmation of a
colored gﬁ?’ urégfrg 4 &&SHéé%BkﬁatEapl% RbelSHER alsotdke e form of a chemical or

rent y sized m crobeads or m crobeads | a

biochenscalhoman isiettipartidlorippivd ngsbutinop g1 A do Faloi $‘5§1‘Pt§ﬁ°sl’heres
quantuny pgéhoér ?\%E@tnf'ct ér%]lﬁﬁfsugh [ ﬁ&ﬁ&&ﬁﬁ@@% pRYsphbeY (s€X @] Beverloo, et

e invention turther provides kit for
al., Anal. Imosmarmsl ﬁé@ﬂ (LX- ITheCT&tmé@beé)flarbalégdefef% tag" or hapten

tive, a tibo
that canrﬁéfnqi gctb\fe ¥ Fod Fab?\e;%lq %lﬁcx?h?% &E r}%t @%ﬁ?ﬂgé@&oﬁ&ﬂé" &hen added
subsequeRtly S8 us@Nto0dendtate alderdmbdd signdlf Boeinstaseshvppesn wsechiotin,

1mmob1§>gg to¥ chlgstlhlsob(l:ootlant aesda tag andahen use an avidin or streptavidin conjugate of
horseradish peroxidase (HRP) to bind to the tag, and then use a chromogenic substrate (e.g.,
tetramethylbenzidine) or a fluorogenic substrate such as Amplex Red or Amplex Gold
(Molecular Probes, Inc.) to detect the presence of HRP. Similarly, the tag can be a hapten or
antigen (e.g., digoxigenin), and an enzymatically, fluorescently, or radioactively labeled
antibody can be used to bind to the tag. Numerous labels are known by those of skill in the
art and include, but are not limited to, particles, fluorescent dyés, haptens, enzymes and their

chromogenic, fluorogenic, and chemiluminescent substrates, and other labels that are

described in the Molecular Probes Handbook Of Fluorescent Probes And Research
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di fferent ABO ol igosaccharide or ABO fusion protein.

Optionally the kit contains at | east open | abel ed
woigandswapabl e of specifically binding an ant pebiiBmd7/002530

group antigen anti body. For exanple, the ligand is an

anti body or fragnent thereof. The antibody or fragnent

thereof is a nonoclonal antibody. Alternatively, the

anti body or fragrrent thereof is a polyclonal anti body.

. Option ant i
chemicagR SR R SN ) AR08 o o
edition uﬁ(ﬂﬁies,:@ﬁhfd)&l Eoegsmnh SNovByhbeS IDQ@Q ﬁmd:MaIyy20@|1ndi'Spmtlvely, the
i mmunoreacts with" is_neant t h %‘Skb‘?g - acts
contents gf whichpase dpcogperated iy, rﬁ&ﬁ?‘lced%[f lr"n? ey i 1 ed
anti gen and does not rea bi nd
ATOR BRI, BT Rt KoR Brepeie 10“%%“““ beyond

280 nm, A @hd %Lﬂeﬁ“f‘%adﬁ@ﬁ YPL PibeHRS reabofit &tﬁlhbﬂdypdcsrahpropemes
nonova?ent | abel , is any substance u

Fluorophbegsi iriclurdes wnd@ntllmlt@avmmmgﬁw grelydingany t qqc%rresgondmg
derlvatlveﬁaﬁ}p&;:l?? gltgglo&cﬁ{ne(}%' PEC N/ 59 ?@QfS‘QZdarPJntmé‘é&H @Ghaphthalene, an

érved OfF neasure el s include, but
acridine, 3 ®illbeyie, hn indodelot benziraile [ap lpakzole @abe@mag@len%ggq}pégor

benzothl\ém%(ﬁgr { 'I%:“ghl%' W@OBN I E%xgelvé ﬁﬁﬁblepqlﬁﬁ ag%%%lrmudmg any

can be visu rve
correspoRBAE WoRtholntl§ irBUSR et Mg 09%14@1 anﬂpﬁ]%d%&ﬁéﬂ)sa cargpcyamne

can be neasured th a an
oo s L, %Sl s! BB gl XEPads 0,553 and
09/968 AT g, Ibﬁfs M{%le%ﬁbtsa!ssmeos ,SB9BETE ablsetmst £486,616;
and ha can e vi sual ex
5 627,007, GIROS(CHds 51597 00h 908,005 6 fe 676 GPof iTbiEbkEtatle 7134
6.130, 09‘9{' §'13§tzﬁ%d§rﬁéjp %1&‘{%&8%%@(2%2@1689@@1@Qmmwnwo $9)51702, WO

can | um nescent substance such
01/2162&SEB lrﬂﬁiﬂﬁfbAl)Jra cfakbmt)og]eﬁ porphhirisl, gspli@datengan anthranilate, an

st ance en | unines
azulene &Reﬁwlen& abﬂ%ﬂx&fmg ag%um 11 % ei%&/apéoﬁ)ga%lc @ene i Illgtg%‘l? glrl]y of
correspcin'ﬂﬂxgsécﬁﬁﬁéud\;\dh@ Apelesed n&Ur@.tHiit -NSom Ul T, 31P; §dt$§t2§r8¢é 248782
enzyne

ere there_occurs an enzy de :
5.274.1 S soR A NG SRTIDRII AR SR ROPREC PR PRt djeclosed in
US.Pa Nb q8hYdsnRadWEt 6209M58; 6,9508D2S5451iB43 nad .S Bee, "No.
[f Prmyasotaketheformof a chem cal

09/922 Iﬁ’:’c)chemazame (ineludingjang cOrBERMAEIZCOMPRYNGY idhﬂg[oaa? i, {;S. Pat. No.
4,714 7%%) ora G5 0 S9hd O qg%azg%l (ﬁjrhclﬁﬂlﬁé ARy B@lrr@s%onﬂii\%%mﬁdﬁﬂﬂ§dlsclosed

r gani C cryst S SucC as nanocrysta S Or
in U.S. lei’tOBIph@,@Sl 0(636%,a phegalenBey @rdopmariat(inghudipg an copesonding
MNos! 762 LRA 880w 12
compo 3 3B [ o SO oA el snppsh o o
benzofu'rﬁb@h@lddﬂ@ fcedriespording bampoirels| digdosed ind]. ScBﬂteNoNfbém 209

added subsequent | d to ener at e I
and 4,849, éﬁ%ﬂ and W%P?@Fé%@ée ?n&ﬁ@% orfﬁsgctmdmg ggﬁ\ﬁ&%&ﬂ disclosed in
U.S. PaPNS @sd 1 A00) @k RieAT ativdsaberaofl AIshfSEd he i oxavings mcb:de resorufms

streptavi din conj ugate of hors EVP
(including apy g@rrespanging ggmp(amgls dissipsg én atc ﬁggérﬁ%s')s 1nom2azmones
dlammc?‘o%)aﬁ% Q,ta%d(tﬁelg benzo-substituted analogs.

Optionally, the kits contains a positive or negative control or both, instruction for
using the kit (e.g., written, tape, VCR, CD-ROM, etc.), sample collection means. Sample
collection means are well known to those skilled in the art. For example, the sample

collection means is a CPT vacutainer tube.
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t et ramet hyl benzi di ne) or a fluorogenic substrate such

as Anpl ex Red or Anplex Gold (Ml ecular Probes, Inc.)
woeodesesst t he presence of HRP. Similarly, thePCagBmano2s53o

be a hapten or antigen (e.g., digoxigenin), and an

enzymatically, fluorescently, or radioactively |abeled

anti body can be used to bind to the tag. Nunerous

| abel s are knovvn by those of skill in the art and
ncl ude, but PALL iAC : haride or ABO
The GraeSis aft Pasheded fhpspafild EhuflersLOE UR O Bigosaccharide or

fusion prGféﬁb@(HP@\eﬂbﬁuncf %)Lmicﬂgﬁﬂamx mmcmmsbmm wathtreagents for
substrates, _and other | abels that cri\b

binding (o0 SRePAB OB SORERITBRRRE oSk GOPRT SRR ER Gk feB8led

ligand. ResearchChem cal s by Richard P. Haugl and, 6th Ed

(1996), and its subsequent 7th edition and 8th edl tion
METHOW&'&% A6 ﬂ VERTRAT AN IEAEVPES1ATEB G RNET REYECTION

respectl the contents of which are
A195 HRRIAT ﬁué’%vEﬁt“l&{ £aGethSdihfitibafih f©F pReikhiifg aftibody

sour ces. uorophore is any chem cal noiety that

medxatecbgﬂaftbelasnam (Abﬁb} BLg- O SamSCRRARRATS ESIBFHP™ SO Ch ﬁrﬁ“%ﬁ%@’wude but
are not lglblécatp ld eyo lt\/g ¢ h 1n %c@edsa cﬁ"néap @r ﬁlgﬁ’tgenAMI@fs%%t kd fclude

uor opnor es i nclude, w thout
any antihdd¥i rhédiaed,; graft pgﬂeeumm by thelrecipiegt. ahle methqqlemcludes contacting a

corre ndln derlv f th
biologicg gam rogl ziglg) Q]rer Iﬁ@ %?g%éhgﬂééeﬁélg Bo lfeéh&é‘l tlde of the
inventioRC Thebifle gl@alssh'rﬂxﬂlé litﬁ‘for aramplépbleodyi.coenbolrddded oxavlasma The

oxazol e or benzoxazole, a thi azqge or benzotthgfl % m‘ﬁ@
sample i3 kn@ivndo Pr ARSPEEISE S COMBRIAINE 28 8aH ROy ¢- 8- NED R &

| 91 ROMRUHANS fidin theS bﬁﬁit prior to
antlbod)( f?,cgog.g,} %gea%tile g?lcgs 9/ g%%% car bocyani nu l
contactifg thel sadiphe wathythe B Q@ shgnsicelprt r%e%ﬁﬁ@g usign lBog'peBBﬁie The

blologlcREsSamp 93%%%&12;}6% g@%égg %ﬁgg%&g‘g{n@i@%% st1§n pgﬁl‘ide under

587; 5,569, 76
conditios 488161 Bornmt A LfARATABD, @Rps@tharids 7B fisid de@g}tl blood

sroup agiipgy cmpien, 00 (O UETBH B 55 AT SR gt B ™

present }éQeggla@%ﬂ@@m MO B35 24inplRolelD@Ra2 3 Aht)-bladd group antibodies
carboslyryl, por p°hyr| n, a salicylate, an
and the binogiealishaipie 'Sa[ﬁmélzﬁ?ldéﬁ'@ the sHIESH ene, a pyri di ne, a

qui nol i ne, a borapol yazai ndacen ncl u any;, .
SR esylomiprigd oo RpRISALES Y or Do) b, i ARR fusion

3Qvertios /- 288; 5,248,782, 5,274,1 13; and
polypepéi’cl§§gﬂg V? }a xant hene (i ncl udi ng any correspondl ng

! &at fnouse, rat, dog,
CAIRGSS IS L2ely Aty Spla hunts s, . do.
cow, hot&, pig\dl’ h@@ﬁ:ﬁﬁ@n@ﬁ:}aﬁmlamtem@grupreto@hﬁgqmwtﬁ@ceéwg an ABO-
mcompgftobilriirsagggdl ng ggl‘ggtrll gstreda'tlﬁ&lxt% G8miMstked a (ffe)ﬁ“a sug}éct receives an

‘azi ne, a carbazine (inclu
ABC)n@Bﬁmﬁﬁbk&ﬁﬂ@ﬂﬁhng conpounds disclosed in U S. Pat. No.
4,810, 636), a phenal enone, a coumarin (including an
Tk baspgiodli sagnple paintasedivib iesABQ olighsgechRside oNABO fusion

protem?)yGrr?gthégs?knosw# t509th%Zc§5 éklﬁé(,{) 1Onlt’hg Eélrt &}%r exar%gf%, 8]]a@n‘apﬁ‘eresw or

extracorporeal immunoabsorption.

Essentially, any disorder, which is etiologically linked to an antibody mediated
reaction is considered amenable to prevention or to treatment. AMR is treated or prevent
when the survival rate of the organ transplant is greater than an organ transplant not treated

by the method of the invention. By survival rate of the transplant is meant the time before the
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benzof uran (i ncluding an correspondi ng conmpounds

disclosed in U S. Pat. Nos. 4,603,209 and 4, 849, 362)
wand7asszphenal enone (i ncludi ng any correspondPagIB2007/002530

conpounds disclosed in U S. Pat. No. 4,812,409) and

derivatives thereof. As used herein, oxazines include

resorufins (including any correspondi ng conpounds

di sclosed in Pat. No. 5,242,805), am nooxazi nones,

di am nogxazj nes. .and.t hejr n [ ahal Vs th
transpla“tﬁt‘FJSFfﬁg W,‘h? he& i@'le{'][s Féf)% = ‘ﬁg éﬁggﬁﬁzﬁa&%ﬁ&ﬁ egat i ve ©
transplanCQRMIVES a0kadtat B, 4 onStwasks afier trarsplating. Rrie€erkbly, the. transplant

tt , t VCR, t | | '
T GO e T BRI R I
vty b RS i e AR b S AR S o

s are
ackaged in separate containers, e.q., ABO, .. .
Abior o9 e P GBS OnE MSCIogn opFSRe e CEATHEN " 3ifiiqey erour
antibodic} f%%hq%ﬁﬁfer. i'ﬁmeosfanﬁﬁ& kaosdicueRa fateiuehwisthosdagpiatiaa.
or bindihg t

emto the matrix), a cqntrol, reagent .
Alternatiyglgsiheiszmplenid /adriologisal [isssp, sugh@s §ears UpHSe HXer {§SYSririn or

: MET o T | ith the ABO oligosaccharide or
kidhey (o) AAPRAESS RF LKA HTET B AT S e P O Rade o
ABO fusidhvsdptideof sesinweiithuards Toé samplatis nontasted vathetheARO fusion peptide

anti body nediated graft rejection ide- anti-
under copqpISHI BBETORS! SO ERORF I or SPy s hiRRige- and
blood gr artibddy @Endplexk | TiEXBO fusRin, peplitleran iboryr eappleg oif peesent 1s

or heart. AVR is nmeant to include any aﬁtglb%é atibodies
separatedrrainathe digjpaicel sasprle 19 BMANF AT HEPIElL i 28HEP10qF TR, Aggodies:

i ncl udes contacting a biol ogical %%ggle froma subject
it inethiod inBBT6) fogedece i YR SPNYERAY IR on pepti de of

the invention. The biological sanple is for exanple,
METHORS OB BLOODLYPINGol e bl ood or plasma. The sanple is

known to or suspected of conprising an,antiqug, e.&%é iy

Adso inehided|in dar iveuiomateimrigds frbleefiy Pirha SplyeC y subject 1s

bi ol 0gj cal.. LSe W wWHOAbIJRA frdiRiateibjeRt with a
blood ty P%d)%%%?rgg%tfn%p‘?+r§pléh%%1’ g&%ﬁ?\r@?t he ABO ol i gosaac_c ari de
collectionlof ARGrJuizadnor ditfeyqne pubtypes. Bashisnblypg ceprinsameifierens blood

contagted wth the ABO oligo c ' ' .
group arigan, e ElebR evaitan oo &'y ARRRFELE] ARl SORCSRARR ghain
types TH! hesaghadd sengle aABEdftiged) . g épdubdeed, fortal suffitiopiamount a time

group_ anti body conpl ex. The ABO ol igosacchar i Al
to allowfthg fl@hbw grgRp éB‘r\kﬁffclé‘ks, prresfen!wl?a ﬁ:fllﬂi%ge tg;bdg&? ,ati.g.gfo?rgl grr}]%q)ood
group aftBeninBbB8y ESpRRATML €hd Mol igFaupaintigbitomite mivromds. '

group antibodi es and the biological sanple is

- AR50k FothRidoR&ns ¥ihetis opidRally vadshed bhedt atbrotimes to
prevented by admnistering to a subject an ABO fusion
remove pobgyngplasiea edmporenty drnasiyely unbound plgsma components are

separated from the micobeads by performing a separation step in which the microbead are
removed from the sample. Seperation is performed by methods known in the art such as
centrifugation. The microbeads are further contacted with a labeling reagent that specifically
binds the anti-blood group antibodies that is bound to microbead. The microbeads are
optionally washed one or more times to remove unbound labeling reagent. The presence or
absence of the anti-blood group antibdies in the sample is then determined by detecting the

labeling reagent. Detection is done my methods known in the art such as by flow cytometry

or luminex
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The subject can be e.g., any mammal, e.g., a human, a

pri mate, nouse, rat, dog, cat, cow, horse, pig. The
wonemIs®I™ i s adm nistered prior to the subj ecPCT/IB2007/002530

recei ving an ABO nconpati bl e transpl ant.

Alternatively, treatment is admnistered after a

subj ect receives an ABO i nconpati ble transplant. The

biological sanple i's contacted with the ABO

osacchari de . B p b 1 ;

in a samplé. aBE’HﬁnﬁIﬁFﬁanrﬁn Blbomgtcqumﬂmﬂmaht is mmmbabtsmlptanbhodles specific
Essenti al

der, which
for each of R EPUCZEHPRAS: a&ﬁ%rwﬁfﬁna 5 élg’a%tfec .5‘90610 °L§€Pt‘%’ms of

. different %ﬂEQ&Qkﬁarﬁ& RS ¥RNh kiesOMbIapld @AlfRLE 1de‘id\?ﬁeki§3yt compdceitkg the

prevent when the survival rate of the ar
blologlcaﬂ lsaInQI@I with ad@txgn@lateéqctlpnaﬁagmtﬁpgawefl oy ﬁgﬂ}tﬁ’t’i‘lal fageling reagent
specific ftrogilé %cfd {% nal '&&e'&ﬁ&{ﬂ QhtsWEE tﬂé’ Hdﬁrhesgﬂbéd'lﬁbﬁ\)éaﬁor example,

trans |srre e tine before
subsets oﬁ-‘lﬂﬁt:foms:nﬁ a'etpmpm eda}vabtdesmgyblobd greuyi itigens.feg., blood group

antigens M@F%g@“%“lf@ggﬁ)’r %allte %ﬂ gﬂsa&?hzgnc{% cﬂmﬁmgp?t hlanet tlhﬁﬁl&péaﬁrﬁlbsets

are then Etﬁﬁi‘l&@'tﬁ@bioﬂkﬁglcﬁrs&ﬁ@[ea&ﬂryamﬁigentarc@hs‘p]lemt'atsur vives 3,
13. nonths. More preferably, the transplant survives

1.2 altBnalfive nelIS, JUBBELS of t&w@&a@snﬂﬁwmmdwthmwdabels,
GROUP ANTI BODI.ES FROM'A S i ncl uded in

c.2. FucromiEne? Gt B TTENUES BY (OB GPeGEbIch1 Rl thel Smis in the
green sp@&f'd a%‘ hdf &Hﬁs ﬁf{‘lthb hedligeth! PR &béﬁ;ﬁ@f&geﬂﬁ@bsaﬁmfeethen
I ol ogical fluid such as bl ood

added toAhe biolagicvishyple mmtgnamﬂ Eleaion BRI CoMBlses inggppirolied
as _hear

ratio, e.gp 3o, n%z%rh; odxel ncﬁqméeljg’x n | agt gf‘een?ﬂslgabrlropr%an\?v: c?{r%%téﬁtte ﬂh% E)gﬁar

labeling @éa@as&cg:hmﬁlamsmon)qm téngsi bmdplgptnitlbgdbflntthr@ way the immuno-
i nvention

labeled ‘ﬁ%ﬁ?‘?ﬁeé; ‘ijﬂd’@rusgé ﬁ%ﬁ??‘é‘r@tﬂ%&tﬁ I og&% }(I)\qrngrr% fx{)‘)?}r’a o?eq %%Q were

added tcPtht 999pRCAB LIHEM P farﬁﬁ@oﬁltﬁlb@ﬂlsﬁﬁ@mhiﬂ framtthdbwsdqeenolypletected
anti body conpl ex. ABO fusi on pepti de-anti body
target. conpl ex, i f present |s separated from the bi ol ogi cal
anple to renmove or lete the bl ood
anrtﬁd)‘db 8s3, 4R & e ﬁo P%%%P\?Pgtgéo‘fﬂ%t&? Sﬁfﬁp‘?f‘é?%t%? ma
sample donor plasma. METHODS OF BLOOD TYPI NG Al so included in
P {he invention are methods of bl ood typing a subject. A
Ado iXdI8sE BYy MaRtAFtHaPFhad cOAEM 8bloBd roup antigen
ﬁl%)éawle léc\kﬁhfée B | ood f?rgym a subj gct \?VI th a collection
Typncalb'fthmswnpbead@Odﬁ blgoflf serear Plesbeypes. Each subtype
contains a different blood group antigen. The bl qod
‘Dheomethaxds iofj gresi naersianaproziics digoHi@n: A&ABHLCE OV existing
technol%gynﬁéﬁ%ogietyﬁn% répeXﬁ%g lght lgv&srfgpﬂ%dc Bt U AT %"oﬁp antigen

ncu a a sufficient anoun
subtypeb. Mreover, the methods allow for the qualification of the different blood group

antigen subtypes in a sample to be determined.

The detection reagent is a compound that is capable of specifically binding the blood
group antibodies bound to the microbeadd. The detection reagent is selected based on the
desired target. The detection reagent is for example a polypeptide such as a target specific
antibody or fragment thereof. As used herein, the term "antibody" refers to immunoglobulin
molecules and immunologically active portions of immunoglobulin (I1g) molecules, i.e.,

molecules that contain an antigen binding site that specifically binds (immunoreacts with) an
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to allow the anti-blood group anti bodi es present in

the sanple to bind, e.g. forman bl ood group
wanvigess7ant i body conplex, to the bl ood group R0TIBEN%002530

on the m crobeads. After conplex formation the sanple

Is optionally washed one or nore tines to renove

unbound pl asna conponents. Alternatively unbound

pl asnma corrponents are separated fromthe m cobeads by

erform arat i te h ,
antigen. Sngh ReRRRISGH IPF B mavaan) onedgtfl g, BhElAERE Fu Fou
and F(db-){?ﬂ‘aé'fﬁ&rn@ A dkdHOMP ek preédién Hbﬁar)‘s uBk “alsecﬁﬁdfttllyl lfmg’abr “mmunoreacts

m crobeads are further contacted wi.t

with” is meanjdhat the, aptlgcﬂé/d’ppqt% mlthrﬁqudgorpﬁgtlg?ﬂlf gﬁ egggxaa#s Hhe desired
antigen aﬁth 99 qbten%a%t]"t% b§1d§’ Qficbthér pBIGp&peRIasor Binds at mnebaada affinity

tronally washed one or nbre tinmes to renove
(Kd>10ﬁmmhmﬂhdrqi@¢jfperpgd¢$agent The presence or absence of
the anti-blood group antibdies in the sanple is th {11
Mietoetonah eniutlzgdlchsire peitieylaryeadvap@Esons ip PEYAKINS the methods of the
Det ect i one t t than
present ubvan'nlog Q%}‘teg ol y°n§¥1° lmz{hg"é%lﬁe%}@nl\}fg% %%ﬁltg%sagaléﬁ&lﬁg
polyclon@l antivdasest an atitiieiod pirdikei pmycdénaimhtlb@dles avhich depswd upon the

group antibodies i
longevitgpEs AIPLRALEANE g ST 8¥P@$4|°t§ ROrEoRRp uleats i
indefinite) ptpglyfc(lj&mi Qﬁtxlﬁﬂﬁ% thv\]ietvae, glbé Q%Hfugwmtpﬁ 1% necessaABH) uggAntibodies
ant i bodi es specific fro bl oo ntige
with muliiple SpBIPeS.cF EFBSRLY R FOTOEIoBALHIRIL 6‘8 fs‘rbﬁﬂg%ﬁs"c‘ass

targets are |dent|"f|ed b contactl ng t bi ol qg % di
Pmrﬁ@ﬂélmltlﬁhad@msl HREIUNG HHing% 2 gR t'§“’f“é‘|"r gisd Byding
propertne% Lol B0 e b(%v'afégt frﬁ@lg&%ns%ﬁﬁé fyipe th@loctiEbetween an

I't1ona ectlonrea ents using the nethod
1mmunogk:®0hn pedleaitionnd aF@nU@va%pMéllcfs%swf@gl‘%h“élﬂd%%éﬁc The

strength,o(ProaJELg? g)rg Srglgmngfbo%aig EJLnQi?rfgaﬂlt& i dHs U4R bBRYHRRERH inQerdins of the

|st|ngU|shed by core
dissociabh GOSASE (AL cfthe hatbrctigpevhereifiresmaltar Joergpresens atggeater

are then added,to the biolo
ity e s gt S AR gB0 -2 b Bin
methc;dsI »@Q‘F IkhBQnrlﬁ ALt Gesueh eRAnedleiailindastringcthe ratbebSantigen-
, Tluorophores that are distingujshed b

binding em/ggqlgﬁm g:p@@lp]ﬁ ;ﬁorn@:at:@n ang ﬁésspﬂgfloré,ﬁyleegeﬁrﬁ,fhf)%%era&s é{gﬁend on the
concentﬁﬁ‘ﬂ?gﬁ Eiath% @gx bi@ler€thd Srfinfyldtehé RfleifPESH, dd gtbmetric

I'ng readent subsets are then added to the "
parametbrsahatg&qnally sufyrnee thernatd inibegh dieetiansg fhyse ga@ntthe Py sztglconstant

(Kon) a“?’éﬁ% (inﬁ' ate ecgagtﬁ ?kr é éaﬁ %ercﬁ{érﬂnne% lgy 31&&1’9(1&?6? &e%ﬁcentratlons

green em ssio one
and the B&'taaloﬁat&rof | aafedidtiogm dnda:gﬂntla(leng (SeerNaturnd Gls | 87 ,51:993)) The

arget bi d|n ant i bod 84 i 1
ratio of Ko ecebies e Smsel i B et P tipd; ol JRRSRPARE o6l s equal
to the disSERIAGo ShRLAE KGO URdep gemenlly disldes ¢tal t(ﬂe%mpmltﬁw Biochem

original target could be distinguished fromthe
59:439-¢¥Bsequent | y detected target.

The invention will be further illustrated in the following non-limiting examples.

EXAMPLE 1: CONSTRUCTION OF EXPRESSION VECTORS

The expression vector carrying P-selectin glycoprotein ligand-1/mouse IgGap (PSGL-
1/mlgGas) cDNA was modified to contain an enterokinase (EK) cleavage site. This site can

be used for down-stream release of the mouse 1gGap part.
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Optionally, 2, 3, 4, 5 6, 7, 8 9, 10 or nore bl ood

group antigens are detected in a sanple. The sanple is
wdebomess7io i ncl ude any material that may cont &mIB2007/002530

abl ood group antigen Typically the sanple is whole

bl ood, sera or plasma. The nethods of the invention

provi des significant advantages over existing

technol ogy for bl ood typing. Specifically it allows

for the detection of blood nt.i gen..su .
Thwhesow ploodgonp WS gq:. %lézuau qﬂpp?&?&i%mg}hﬁed off
cDNA mL&Gfbghm Heli RN A R Iagd Hotihc N KNIAS cM iy paRi the bioctlagrple B gene
eterm ned. The detection reagent is a ulwl
was PCRtanagilifies! offipBN A moside Spoue el RINPyiselated; fromihe Py Bg@% me.
group anti bodi es bound to the m crobheadd. The .
Tueemsmn wecag§mse¢l so genlesate s@bledsansiesianth %fed?ég’i’?‘"é’d’“al see

schematlf) glggbegp"tl"l-@ Es%it E ile é" %)Qﬁ?gs%% ve%tJr(H'as WSEPLE pfomoter upstream of

de~suc et specific antibody or
a polylinkéra@Bphide ddraraatl acéks)tmssaﬂ ztmﬂiab m;dltdvéloﬂélrIPQIY%DtWéﬁmﬂal signal

refers to i.mmuno i n mol ecul e I
of SVA0 A3pas b P FBRE RIS IHISGT Bl Pive e TR Jerale fom the
0pposnte 'dir'éet’loﬂ“?i E?é&oﬁlﬂltﬁi’%&n%mh&m’bmlsaﬂgltogdre HBNATK@remoter
speci fi ca i nds (i pmunor eact.s W
Followed e SAEITBARHBRNE 61 BB BT FEBUa oA GAGh a1, he
Bl 6Glc1§}31kﬁ56r9 2 esdzgﬂleg eﬁ@gbsn@n F&dish cInddifs thedmIEl d:ﬁl@h)dté} and the coding

nents, a bexpression Librar

sequence fmem féaraydiy resisiancecgene (NpIndhe &L ﬁyerW‘%P EXRFESHign Vector
contauns&ilgat Lo ?11 l')eﬁ:gg%f?]é' %gf:ev?th%é OV SrShotEP Elﬁd e hedPilicen resistance

M hants o esired anti gen and does not react
gene. Th{alGaﬂNAd:D (- zend)tandabdEal (B -gpeptexgesssion vsciods ceqtaim b, CMV

| ower fi.ni Kd > 10 6 gs
PromOteMb‘be@e %ﬁ‘Ctz‘fw éfb?ﬁ"é? %P%}%%q)thﬁlgf §ﬁ%¥'gﬁ%}{ggﬁei‘ous in
B1, BGchQ!?\%‘TB'(Edn@gS s gy chbedm 1t OV pospertandnbentdodmresistance gene,
General Iy, nonoclonal  antibodjes are sensit

and the GekT ieesshion Vet GOVl VoS S hRkploghorivosy

(?pi- cl onal anti bodi es, which depend upon the
tranSfer#Q Hé% )c;f t he ani mal produc:| ng the antibody, the

'%l‘éplﬁ %5‘ LIRARGE aRAlx pritkicRARERSs Werd Weteddby gutomated
ol yc oneclll

anti bodi es however, are useful when it is
sequencimgcessary to use antibodies with nultiple isotypes, as
general |y nost nonocl onal anti bodies are of the | GI
EXAMPmmﬂDE’BBRMM’HQEG)MGLFW MIGE 2BIARESSIN VNG NVES

ool i ORISR 1,0, PP o5 et
PSRRI D LA, S8 o i
SDS-PAXGE ang Westérh Hbtingi $ampits wm‘mml wl-dae piaditing gels (Invitrogen) in
MES bu(gfneg z{rg@i(l:ttgégoni ad:grgpgﬁ[e)ég{ggr)%?n%?wérﬁ eie%%rréglrug{: PEQ@ blo Wﬂted onto
nitrocel Rl S¥&BhéBbrates (IRRItREeNS. FoRo@imsabletking for 1 hour in 3% bovme serum
albumin (BSA) in phosphate buffered saline (PBS) with 0.2% Tween 20, the membranes
were probed for 1 hour at room temperature with a peroxidase-conjugated goat anti-mouse
IgG Fc antibody (Sigma) diluted 1:4.000 in blocking buffer. The membranes were washed
three times with PBS containing 0.2% Tween 20, and bound antibodies were visualized by
chemiluminescence using the ECL kit (Amerham Biosciences), according to the

manufacturer’s instructions.
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affinity. I munol ogi cal binding properties of selected

pol ypepti des are quantified using nethods well known
wonod7hessant . One such nmethod entail s neasuri ngPCAB2007/002530

rates of antigenbinding site/antigen conplex formation

and di ssoci ati on, wherein those rates depend on the

concentrations of the conplex partners, the affinity

of the interaction, and geonetric paraneters that

equal L.y inf|uence bot direc us,
S AT o O e f eO Rt S
immunoffdisicaile. CHGIK ) célRBeb@ gt eiver BiRps nlhysuca}edmlates werofransiently
the concentrations and the actual ra f asso?b@drl on

“a“SfeCIQﬂ’IU“H itees B Cht I/ BHEC oS raNsion VEC\96 ST ‘8@7 eftff)rggﬁf
(Inv1trog£@t h&o‘?&nng% fne rﬁgﬁhfﬁ&ﬁt@éreﬁnhﬁﬁ:tﬁﬂﬁ RdrtyaéigAth@rs after

aneters not related to affinit and I s ua
transfectltohecedlss&@‘c iveashedh withriR Sand fixed (nS@éV a@@ﬁ@?@?@ &]‘Sﬁ’%@g

blocking ?ﬂyamlé gsg 1%) }mls ?E\SF 5&@?“?/%@ ?};i%telﬁ Pas dyé@ted using a

ustr n the foll ow n

FITC-coffjaBatetl Foht digi-sasplghs Fc BxbalyR Slgma)GUNSFRUCHOEN bigeking uffer.
EXPRESSI ON

VECTORS . The e 01 ess t
Cell nuclp] WETRERY HCOPRABIT L et SR eyt Egfytips were
mounted'Hn%)q—’%Blé m@%&@mxm Mc&jr@ﬂgﬂ\@edmﬁi @latarLabotaooes)Blses were
EK) c avae3|te This site can . used. for

examinedbHhe SUTMIGLA SHERPEORS (1H oo LT B S PO I

YESarRBhYEB PAGOnIE Ndtdeie aB)| o (FaRb
Hamama%uo?% g%(?b%DHI\I%\rrrade fromtot aIn RNA i sol ate from
softwaretdaekfl@él‘(lhﬂﬁr(xycﬁwn)l, amd Adghel Phefesrositwire (s e g

PCR anplified off cDNA made fromtotal RNA i sol ated

EXAMPHE B A DRARTANION 88 CHO-K1j GRLLSMQSERUM-FREEMERIIM or s used

to generate stable transfectants are bidirecti oan i
Thed BOREeel dinti(§T1CE CCHhel Pory adapiadge sopuniiegesgim. Ex-ce

302 (JH% géfocrlenrézgslntc acgg él r%{ommnu%ﬁrEpémsguc%ﬁpl ylinker,

i cedondr an ceptor site, and

EXaMP go@ﬁgur%}?émeﬂ o Mp i Qgbctiginal of Sv40

orren |ontoth|stranscr|pt|on unit,
th t |

R
transfecttl VIEPIRIFESGIE A/ ihby®4 ebyretsl‘ien vectongsisg d}ulmfc@afrmme 200 CD
nvitrofses waaRial GRS R oo et e R Do P el sasiuctions.
Forty en%lt&%olt:ﬂr:é aff tRRfeRlioRNEI K. h\%r@ MUB@eﬁmpﬂm@cﬁMOm’ammg selection

cin resistance aene (Neo). The F %E %%p 5
medlume(ﬁpg/@ds] Jhevelecon BsAin Has changed frele r6‘r aIé’a 5 ARPTOX-
ERRvEEVd 6 BRad L@ BleayicBiotech),

weeks, &)e%j c@l%@e“%{f%ﬁl%@ﬁ% @gﬂld{ AR é, i adsLIBleayicBio

accordn@(mrtbe siapnfaceeos nstuations L@Yﬁe‘:weﬁ? é%iee?eq]aﬁ@“f’qlgl 96-well

asi ¢t | 8. EMTL ﬁﬂeg;ﬁ atants were
plates, aé‘ﬂé’"?ﬁ% I"‘éfﬂl%gﬂl\fi']i %ﬁ%cor e enZym?% contain the %
harvestdd AHI0he coadetratien pEBESGLr HailgGanwas apsessed by enzyme-linked

immunosorbent assay (ELISA), see protocol below, using a goat anti-mouse IgG Fc antibody
(Sigma). The cell clones with the highest hPSGL-1/mlIgGa, expression were chosen for

expansion.

EXAMPLE 5: QUANTIFICATION OF PSGL-1/MIGG23s CONCENTRATION IN SUPERNATANTS
USING ELISA

Cells were seeded in 25 cm? flasks (~ 1x10° cells/mL). Cell culture supernatants were

harvested after 4 days. The concentration of PSGL-1/mlgGy, produced by the cell clones was
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and the Gl TS expression vector contain the CW

pronot er and guanosi ne phosphori bosyl transferase gene
WOGHIN)1355Tine DNA sequences of the expression veeCoDAB2007/002530

were verified by automated sequenci ng. EXAMPLE 2:

DETERM NATI ON OF PSGL.- 1/ M G&B EXPRESSI ON US| NG

VESTERN BLOTTI NG AND | NDI RECT | MMUNOFLUCRESCENCE

Expression of PSG.- |/mgG 2b in ceI | culture

d d es
assessediaygg{yr;%-tg? y Warég ?%té) %gﬁsagxﬁgﬁé i atﬁl D gel}{fﬁ;t@bﬁt

(Costar 369OMESrhRES Werd SoaddSidp lﬂl’fcﬁﬁ‘s {(vithwaintaffigieyrpurifind geatrmtiamdg Fc
proteins were el ectro hor et cal Ié@bl otte

antibody RFiEME0 € p APRSELTARLPRHY gl The ?ﬁ)wef%gh"gﬁﬁ? jdth 1% BSAin

POGT DE NI LG Ve RurhIly GRTAY in
PBS f°r?l‘gﬂé g‘ e"gaﬁ%mé%%déﬁg% ne (PBS) B o 20, .
blocking uah&errwmamnb@e@\éqrez b diplfoaring washingathe lpips were incubated for

2 hours vgﬁ}n?leagzﬁ?)écgJas? éjlgggteg %og%%gﬁ%gu&ggdlﬁétaﬁggg@i@igrga) diluted

in
1:4.000 1h|b(l)c§3:ikh@blliﬂiérf Bound perorilabe-aomisgated entiberdyewas wlse:émeﬁ iyeth 3, 3%,

, th PBS contain Tvvee M

5, s Prbar PP P S AU R A oo i

H,SO,4 atd'epfhtekivbre(rba®aN450 Bnaf ah anme;s@ted anmoplinlmg:aﬂcr (B Tek
manufacturer's instructi ons. The cel | Cﬁ‘bﬁ‘l oca

I
Instrumegfs) FSQ&PSGL,»H/@@CZ‘@ q%geraat@pﬁy%eﬁnwtq gy 2 Ist%raléargg dilution
series of pﬂﬁﬁ@@fnlﬂu@r ESEe4REnts G5nid). TR highek eeedhciil cvdons(+25¢g/mL)

plates were transiently transfected with
was chostehefoPESlH_her Frﬁmfg@dﬁséérﬁeéggb%b@%\i’t or using
Li pof ect am ne 2000 I(ul nvi trogen), accordin
EXAMPLESH G ENERNIION OF BRGEc/MI6 Gz SERTHTUBIRY T BHPQDA?R%‘FP A/B

3 tran‘; Szctlon, cells were washed with PBS and fixed in
TYPE 3 ANJIEER%t one/ MeOH. * Fol | owi ng bl ocking for 30 mnutes in

0/ A el
e
transfected t\»l’lﬂﬂﬂﬁ&&f([ﬂ“@(&)-gdﬁeb gk@dssion @ébwln abHewkibad abofd, @and selected in

nucl ei in
15 coanopasu b DG o Py s gomberof
blood gr\ﬁ@{a @I %H Nt REceRk &l PIES.- Wi1BGYeeilhba trahgfedibd nmmagther the
gVect or Laboratories). Slides wer e g s? .
GalNAcEsﬁAnge@ BRRAT (B EeBELBIECTEIN Yty d) elegif largéﬁ ERRY
contamlleg@%%gur# r% Qramrﬁme%l{hwgﬁ)uéé%l FORAPEA and B, respectively,

hotoni cs Norden AB), the enl ab sof t war e
type 3 apégdoage RIGironishniijee tandfestiopscmi@oshop sof t war e
(see figure). EXAMPLE 3: ADAPTATI ONCF CHO KI CELLS TO
EXaMPISERGENRETIVROFUIN Ghel/SAGGKH SERSTITTRHR WIT BE0OB GRAYF A/B TYPE

was adapted to serumfree nedium Ex-cell
2 ANTIGENS

The stable CHO-K1 cell line with the highest PSGL-1/mlIgGa, expression was
transfected with the B1,6GIcNACT1 (core 2 enzyme) and FUT1 (H-gene) expression vectors,
and selected in medium containing G418 (400ug/mL). The cell clone with the highest
relative number of H type 2 antigens on PSGL-1/mlgGy;, will be transfected with either the
al, 3 GalNAcT (A-gene) or o1, 3 GalT (B-gene) expression vectors, and selected in
blasticidine-containing medium, to generate cell lines that prodpce blood group A and B,

respectively, type 2 antigens on PSGL-1/mIgGas (see transfection scheme).

EXAMPLE 8: GENERATION OF PSGL-1/MIGG2; SUBSTITUTED WITH BLOOD GROUP A/B
TYPE 1 ANTIGENS
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302 (JHR Bi osci ence, Inc), according to the
manuf acturer's instructions. EXAVMPLE 4: DNA

WORMNBBECT|I ON AND CLONAL SELECTI ON CHO Kl cel | scaasgmdBah2530
to serumfree nmediumwere seeded in 75 cnR flasks and
were transfected with the PSGL- |/ m gG 2b expression
vector using Lipofectam ne 200 CD (Invitrogen), an
ani rral ori gi n- free formul ati on, according to the

panu turer/’ .ons. FEort ' t.er:
The g ]c MS‘H‘ t%\g tj\keﬁaél nncul%% re b?dr?%*EmHS Flr@p@f?, antigens on
PSGL-I/HHFGE@/\QHﬂb@ &lﬁﬁemm@nm&he g1 BaNcNADTnoreBneizyine) afihEalTS

ection nedi um was changed .every t.hi .
expressiqipycias, B siaeied Bt Lo Pogre Ferigy e (81 o g nishes

relative .%Ber%?m/&i gifb§ HO5padSinfibbhd SNPSGE- Dhdg Gy wHDB@trﬁimsfgcted with
he manuf act urer"s instructions. Live cells wer
either thesocﬂlg3 GatlALTdPograg) Phad63 walT (%1%&9@)3expa%ﬁ§1°é*x‘§&m%&“fir?elected
n .medi up dB,

in blastcGipE7 onNE Melflubile PREE el ANEER price fhd pidop an
respectiveRS@pd 1 Bhggah oneS Gis 9 aaksih, lyeeermngfretibn sitede).

i mmunosor bent assay (ELISA), see protocol bel ow, using
ExAMpLE QFURIRIGATION OFRBCOFIBTSARMHBS G- /BKIMIGEG2he cel |

clones with the highest hPSG.-1/m g&b expression were

CHMOSAurE SipeRNAANS Wil be EXANM frof deQUANTIdeh T EalonORNd passed

' PSGL- 1/ M GG 2B CONCENTRATI ON.| N, SUPE
through EE pRUNICEY A5 E556 BRI 153 (D% PALRLE) Ay ema): After
washmo%@i'ul. PR houfPhPSGU! IVEK AnBARE WIB bRl BiedVith IMIN#SEN dnd dialyzed

fter 4 days. The concentration_of PSA-|/m
against qustdmwtebyi‘q reenqyellpwonelsedlanysiehd couiagupgnts. HPsEL-1/ER/mIzGa,

4yl S-200 HR col
may be tE‘?ne ué{n%ﬁgﬁklwgiﬁgpgﬁlﬁ Cog(g/t6 g?e 590 Cor ni ng)co o

(Amershaet Bigsognee). f or 2 hours with an affinity-purified goat
antl - m gGFo antl body (S| gha at a concentration of 10
e b (9 SERNQUgE e I LRGSR 96 BSA i n PBS f or

2 hours The su ernat ant s cont aini
Rusifeedstlopd erappan R0d Sgmpsing M merﬁ?vg‘%f'f “ecfupé‘?du“’ Sﬁ&‘ﬂfgfee st flow
beads usfn?é %1 {i'zﬁgrb?oco’: 314%19% REeWRER POHoWIR uplifs, tieE&pharose will be

ours wth”a peroxi dase-conj ugat ed
packed igaht piastic conaser co@tiFgingthe bowal ¢dpgwa) di | ut ed
1 4 OOO in bl OCkI ng buffer ) Bound

3, 5 5' teI ranethyl ben2| d| n d| hydrochl ori
'f‘l% gﬂ?%of e bfo%ﬁ‘"grrogAB@arﬁw&P&CbrWrtt@ ard MiER2e8rptiodl of pooled

tes were rea 450 nmin an automated
blood gmucpr(b plasima widbloreassesspd by standask plopd harlying gshnigues incjuding

hemagg ur[‘l J%F ?%98 ‘fl%’]tnd?rgot u"‘gﬁbl?% %@?%nﬁxﬁ&lﬁs irclsdiagdar d

i'on series o m gG Fc fragnents

immundghogitms. (IgkbidgM gﬂlthgA)pcmdpkwmglt £z§1t¢rs/éra@n@n(&(2]§3 §Bai§3d, C4 and
sC5b-9), él?xm)‘}rr])gsc%nmpfleoxresfalflrdtcrogéula{lgrp %ac%orts (90%11, &%th%ﬁxﬁfd, k?{ljoginogen, fibrin
degradation products) will all be measured by standard techniques. The specificities of
adsorbed and eluted, and nonadsorbed ABO antibodies will be determined by ELISA using
recombinant mucins carrying blood group A/B antigens on defined core saccharide chains or
by an thin-layer chromatography-based overlay assay in which purified and structurally

defined blood group A and B glycolipids are used.
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EXAMPLE 6: GENERATI ON OF PSG.- 1/ M GG 2B SUBSTI TUTED

W TH BLOOD GROUP A/ B TYPE 3 ANTI GENS The stabl e CHO Kl
woebd7/1B531¢ Wi t h t he hi ghest PSG.-1/m g&b expr e€TilBw07/002530

was transfected with the FUT2 (Se-gene) expression

vector, as described above, and selected in

418- cont ai ni ng nedi um (400ng/ nL). The cell clone with

the hi ghest relative nunber of blood group Htype 3

antigens on PSG. - | /m ' hi D
mxamrL RO HER e R FA R el gifes ARBTEO S Kok
DETERM RARIGS OPANY B Frrersd sel ected in

bl asti ci di necontai ni ng medium to generate cell |ines

Bt hntof R Petdaesibtsond @laup warapmdBeed mipemod Rarjkeltegirolagie

_antigens on PSG- |/m b (see transfect]

GrrbH inBgRke PP ReNE R PR B Pt pod 2 B sy SRR TTER s

Beads wett AhhI VR téhéiry YiRFsib vilTddd¥esdlbeos bathl regEtiingdize and
cell Tine wth the highest PSG-I/m gG,Zbexpée SLON ter of

colour (seraBgunedns Usingdismethof iids prsyle dRASTR MUEBYR 052 SHET R OT

ST ' {2 Siftd £6perefid Blood
s T LI OURLPLD eiy oolprhei o

group antifen dipgbssd onel specifie catmyrictge. H t ype 2 antigens on
PSG.- |/mgG 2b will be transfected with either the al
EXAMPLE 13: DEFRGSEION OF BE0OD GROHP ANTIBQRIEY ( B- gene)

%)é\gliltes%r%pgﬁ@ af€ ﬁhE?{eﬁn:ﬂf‘ﬁ‘. l§’§§ %ﬁﬁﬂS@J‘human albumin and mixed with

I'clrdine-containing nmedium to generate cell lines

latex midrfidadqa EAWSE é’ glé(%aﬁ?/ }:}\rrﬁi)gl‘(g aéagegridg Bloodegpage til:llw@rthgoyzp;@hgndes.
anti gens on PSG.- see transfection sc

Serum aEhaidBOPEAS SCENERPYP R RPTHEIP N BATHAT RS ALy shed

with O.S%Lt%/ﬁﬁlﬁﬁz BbbRGnk-AMNTAEENG BRe Peslabelell 086 inhddedtthehe

i ghest rel ative nunber of blood group H type 3
washed mitrobpads apd apgdgzed PflgGCcYBPMFrY- be transfected with

the bl ,3A cNACT (core 3 enzyne) and Gal T5 expression
vectors, and selected in nmedium containing zeocin. The
clone with the highest relative nunber of blood group
H type 1 antigens on BEEERENGEY 2p will be

transfected with either the al , 3 Gal NAcT (A-gene) or
ccl, 3 GlT (B-gene) expression vectors, and sel ected

in blasticidine-containing nedium to generate cell
1) I Rpdiserg HaengroMed@00Lldddd23rift?p A and B, respectively,

o i, MLASPAR D R TR R ot eoon

3) KiPS@be] KEKARMhaSG2B AGshi, Billdrm, &K Sup drensrumics 1896: 175 455-462

4 K e Coveit g Ry aate Ll RS RARRRR, Fise ier
ARkeedin®)20maar ose (Sigma). After

5) MD Stegall, PG Dean, JM Gloor Transplantation 2004; 78: 635-640

6) CIJ Sonnenday, DS Warren, M Cooper, et al Am J Transplant 2004; 4: 1315-1322

7) G Tyden, G Kumlien, H Genberg, J Sandberg, T Lundgren, I Fehrman Am J
Transplant 2005; 5: 145-148

8) DS Warren, AA Zachary, CJ Sonnenday, et al Am J Transplant 2004; 4: 561-568

9) H Clausen, S Hakomori Vox Sang 1989; 56: 1-20

10) R Oriol, J Danilovs, HR Hawkins A J Hum Genet 1981; 33

11) F Yamamoto Immunohematol 2004; 20: 3-22

12) K Furukawa, MJ Mattes, KO Lloyd J Immunol 1995; 135: 4090-4094

13) M Mammen, S Choi, G Whitesides Angew Chem Int Ed 1998; 37: 2754-2794
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washi ng with PBS, bound hPSG.- |/EK/ M gG 2b will be
eluted with 3M NaSCN and di al yzed agai nst distilled
woav@vi3ssio renmove | ow nol ecul ar wei ght cont am REWAIB2007/002530
hPSA.- 1/ EK/ ml gG 2b may be further purified by ge
filtration on a H Prep 16/ 60 Sephacryl S-200 HR col um
(Amer sham Bi osci ence). Coval ent coupling to sepharose
and col um packing Purified blood group A and B nuci ns
t co e S b S
14) J‘E”&%‘gﬂ%éﬂa%&e&gsﬁg&on j ﬂ%gfsl oh c’ffg?n%zc%jﬂﬁz leom fa
15)J E94 P Gugiafdsbe, SEPBAYiees AKluksalieJ bmgeesisan(?ltyh@blploas 2005; 15:
cont ai ner constituting the actual columm. Adsorption
5étPséacy and bi oconpatibility testing of the prototype
16)J ‘i% uWelxﬁguﬁ 'JtI‘i@l%el‘%gor@ﬁEhdiMrQﬁanﬁftWO@Ql&ﬂﬂQbkﬁl es
ri'or to and after adsorption of ooled bl ood group O
5 17)Jmnas‘rr@mm 1] H@lgeesg@eg"mpgw@toa'nl&g 3116341957k ng
ni que I 0 TrRApl §5:12005;
RS SR MR e aehe o
17reeeegobul ins (1gG I1gMand | gA), conplenent

19)&%%*?{{38/ Kol é‘ge‘é‘m?" ﬁgﬁiﬂlﬁf‘%‘ﬁ%‘%@g@%@ i,

20)@&?&&1{ th'uﬁmefnl br Gesseg, ] Sdndberz, ‘Teghagtehjl Fehpnaddot k) -
be neasur ed by standard techni ques. The

10 Tgpéml¢ﬂtc2(@05e§ df->=dsor bed and el uted, and nonadsor bed
ABO anti bodies will be determ ned by ELI'SA using
reconbi nant mucins carrying bl ood group A/B antigens
on defined core saccharide chains or by an thin-I|ayer
chr omat ogr aphy- baSHERFEMBORIMENTS hich purified
' RetbrAwai @hddetailed description
‘%ﬁ%ﬁfe‘i '%? LI hat HERh BBl #0 o BAutRn RN dhcdetailed descrip
thereof, € ﬁk@%ﬁ%ﬂéﬁcﬁpﬁ%nsﬂmtﬁn@@l wta@smﬂ apg eRNMijthe esPRS ¢f the

s s TRt BP0 AR s IR pbevans

and modRasitRms arSRithBNthe 3bSpcoithe dell@dng eldimeod gr oup
antigens of different types. Beads were anal yzed by

fl ow cytonetry and showed good resol ution both
regardi ng size and colour (see figure 5). Using this
method it is possible to use a mxture of a |arge
nunber of beads conjugated were each size-col our
intensity conbination represents a specific bl ood
group antigen expressed on a specific core structure.
EXAMPLE 11: DETECTI ON OF BLOCD GROUP ANTI BODI ES Ser um
sanples are diluted 1:10 in PBS with 0.5% hunman

al bumin and m xed with | atex mcrobead (4.6 mm 18 ngy
dry weight) carrying blood group antigen

ol i gosacchari des.
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Serum and m crobeads are incubated at room tenperature
for 30 mnutes and then washed with 0.5% HAS/ PBS. FI TC
woabeless7ant i - human | gM and PE | abel ed 1gG i s aduas2000002530

t he washed m crobeads and anal yzed by fl ow cytonetry.
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6. A faeihipddor déerfuindrigethe présGecief hlood gevpitracigyerantihagdigsdn serum of a
Fehrman, Am J Transpl ant. 2005; S: 145-8. OTHER
subject , s@@g@%ﬁm@pnsmg: P .
a) providing a collection of microbeads of different subtypes, wherein each subtype is
coated with a different blood group antigen,
b) adding said serum from said subject to said collection of microbeads;
¢) incubating said serum and microbeads for sufficient time for anti-blood group
antibodies in said serum to bind to said blood group antigens;
d) incubating said microbeads with at least one labeled ligand capable of specifically
binding with said anti-blood group antibodies bound to said blood group antigens; and
e) detecting the presence of labeled ligand bound to said anti-blood group antibodies to

determine the presence or absence of said reactive antibodies.

7. The method of claim 6, wherein in said blood group antigen is carried by a different core

saccharide chain type.

8. The method of claim 7, wherein said detection is by flow cytometry or luminex.
9. The method of claim 7, wherein said collection comprises 8 different blood group A/B
antigens.
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Wil e the invention has been described in conjunction
with the detail ed description thereof, the foregoing
wdesridgi7ion i s intended to illustrate and not PCTAB1007/002530

the scope of the invention, which is defined by the

scope of the appended clains. O her aspects,

advant ages, and nodifications are within the scope of

the following clainms. Wat is clained is: 1. A

conposition conprising a | east two bl ood group

anti gens erei n each, bl ood, grou jgen i s expressed
10. Th%ﬁ‘e&W rcﬁ%{n 2’0"¥léerglz§'g BRAPFL gg% Saﬂlﬂﬁw%/%es. 2. The

conposition of claim1, wherein said bl ood group

antigen is an_A antjgen, a antigen or,.an H antigen.
1. Tgmets Apger <Y ares merabets of ahersione bied B g anben subtype
differ fronP@4Boesi BN Ra s el dudraflodPgRup@libE ps B ey sefecteth® have

conmposition of claim1l, wherein said core saccharide
different dizimegterstoysiéiferenicalgise 1, a type 2, a type 3 or a type

4. 5. An adsorber conprising the conposition of claim

3. 6. Anethod for determ ning the presence of bl ood )
12.  Thenauipod efdhinv@, whetiebouiasbéads o pulgagifong biens) grenp sultypeg differ

. t hod,.compr.i si ng: ovi di ty] S o
from micrifieafs 66 AueRgrorg oriee P k0 g RuPe S e e bith different Labels.
is coated with a different blood group antigen, b)
addi ng_sai d serum from sai d_subject to id collection
13. 1*@ﬂ“%$%4Bﬁgéﬂgﬁlcwh?ﬁHU@ﬁiﬂﬁﬁggﬁﬁﬁKE%FﬁWﬁ%%%&nicrobeads
for sufficient tine for anti-blood group antibodies in
said serumto bind to said blood group antigens; d)
14. The mevhodisdiclaig B arherein shomicrabeagsare apprpeigately Sdundp diameter.
| i gand capabl e of specifically binding with said
anti - bl ood group anti bodi es bound to said bl ood group
15. The metHodaFe$4imaT dvireid @he aticroyedd3arapgecinatizeetof froabatioati 2 pm to about
I i gand bound to said anti-blood group antibodies to
15um. determ ne the presence or absence of said reactive
anti bodies. 7. The nmethod of claim®6, wherein in said

bl ood group antigen is carried by a different core
16. Theanecthad oflelaith &, furthepeomPrisifigehereten of reyhodhg said serum components

. wherein said. detecti.qgn.is fl t ‘4 mi
wtion co PEFELCSE) SESAE A b o5 AT B i microbeacs
prior to sté@{d)ect i on conprises 8 different blood group A/B

antigens. 10. The nmethod of claim?7, wherein the
m cr obeads are | at ex.

17. The method of claim 7, further comprising the step of removing labeled ligand that is not .

bound to said anti-blood group antibodies prior to step (e).

18. The method of claim 7, wherein said ligand an antibody or fragment thereof.

19. The method of claim 18, wherein said antibody is a monovalent aptibody fragment.
20.  The method of claim 19, wherein said monovalent antibody fragment is a Fab or Fab’
fragment.

21. The method of claim 19, wherein said Fab or Fab’ fragment is selected from the group

consisting of an anti-Fc antibody fragment, an anti-kappa light chain antibody fragment, an anti-

lambda light chain antibody fragment, and a single chain antibody fragment.
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11. The method of claim7, wherein mcrobeads of at

| east one bl ood group antigen subtype differ from
wonerabgsads of at | east one ot her bl ood group BaDIBPE7/002530

by being selected to have different dianmeters or

different colors. 12. The nmethod of claim7, wherein

m cr obeads of at |east one bl ood group subtype differ

from m crobeads of at |east one other bl ood group

subtype by being | abel ed with different |abels. 13.

e nethod 11. wh e. |
2. Thy pygpeutenef P whiin SHE AR bl pL T £ e 3 ora e 3
precursor. L he m crobeads are appr oxi rrat ely 5 mqmin di ameter. 15.
The method of claim7, wherein the m crobeads range in
di ameter from about 2 mmto about 15 nm 16. The
23, A JREESsh 8f mEdrabendE of LHTdrB@rsub8/pRE i whdigintdaeh stlEppefs coated with
renmoving said serum conponents which do not
different Weedgfdupantigeni nd with sai d bl ood group antigens
presented on said nicrobeads prior to step (d). 17.
The nmethod of claim7, further conprising the step of
24.  The emmautnmg df @3 Waerdin g@ddthddarous antdgenpie Leaaried by gjditferent core
blood group antibodies prior to step (e). 18. The
Sa“*m“dqﬁgﬁﬁb 6f claim 7, wherein said |igand an antibody or
fragnent thereof. 19. The method of claim18, wherein

said anti bo nonoval nti body. f
5. TheRBHERHG Lk TR HGTEr AP A HBHO, AF anpresee on a
reamnmndgphhgggy fragment is a Fab or Fab' fragment. 21. The

hod of claim 19, wherein said Fab or Fab' fragnent
|s selected fromthe group consisting of an anti-Fc

26. Th?%t)hp&% LF BQERRs, wRbredDbdia bR rbhg RAti EdhadxpraaBionie taltivalent.

ragnent, an antifanbda [1ght chain antibody fragnent,
and a single chal n antibody fragment.22. The

27. ThF)?B %Sfls}txjé)%tncg% algx r&h%r?lmgld?ope §‘a%'cgar9&aél{25§r? }S%% is% @pe 1, a type

recursor
2, a type &t d @t i4qfreirsti. cCr obeads of di ffer ent subtypes,
whereli n each subtype is coated with different bl ood
group antigen. 24. The collection of 23, wherein said

28. A RlARfh B PR ARG IbBsSH grs.,ug a&dctied abybaliel infserientsaidbmethod
sacchari de chain type 5. The collection of claim?23,
Comprismﬁher ein said blood group antigens are expressed on a

)| &95’?1 pReil] gﬁ?ﬁ Bf miGobde of Qlff&@ehd QBtyPes GVRdrBin2ach subtype is
erel sal 8 gr oup ant i gen expression i's
coated withud ﬂlffeaérﬁﬂilood group antigen,
b) contacting said serum with said collection of microbeads;
¢) incubating said serum and microbeads for sufficient time for anti-blood group
antibodies in said serum to bind to said blood group antigens;
d) separating said microbeads from said serum

thereby removing said reactive antibodies from said serum.

29. The method of claim 28, wherein said blood group antigen is expressed on different core

saccharide chain types.

30. The method of claim 29, wherein said core saccharide chain types is a type 1, a type 2, a

type 3 or a type 4.
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27. The conposition of claim 24, wherein said core
saccharide chain type is a type 1, a type 2, a type 3
wono@/Bye 4 precursor. 28. A nethod for renoveoyibioonah2530
group reactive antibodies in serum said nethod
conprising: a) providing a collection of m crobeads of
di fferent subtypes, wherein each subtype is coated
with a different blood group antigen, b) contacting )
31.  Théaiethoslesfuinivi 28\ wlairdinceld EHood groupfantigen shergaessed pn a recombinant
. I ncubating said serum and m crobeads for sufficient
muein. tinme for anti-blood group antibodies in said serumto
bind to said blood group antigens; d) separating said
m cr obeads from sai d serum t hereb renvvigﬁzsaid multivalent
32.  The geehqd,@f it Bodverein Bif Q9P SEHP AR ESE SXRITESIRR {HBY O "
claim 28, wherein said blood group antigen is
expressed on different core saccharide chain types.
30. The nethod of claim?29, wherein said core
saccharide chain types is a type 1, a type 2, a type 3
or a type 4.31. The nethod of claim28, wherein said
bl ood group antigen is expressed on a reconbi nant
muci n. 32. The nmethod of claim 28, wherein said bl ood
group antigen expression is nultivalent.
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