FUNCTI ONAL LI PI D CONSTRUCTS TECHNI CAL FI ELD The invention relates to

nmet hods for effecting qualitative and quantitative changes in the
functional noieties expressed at the surface of cells and nmulti-cellular
structures, and functional |ipid constructs for use in such nethods. In
particular, the '"invention relates to functional lipid constructs and their
use in diagnostic and therapeutic applications, including serodiagnosis,
where the functional noiety is a carbohydrate, peptide, chemcally reactive
group, conjugator or fluorophore.' BACKGROUND ART The ability to effect
gqualitative and quantitative changes in the functional noieties expressed
at the surface O |i posonesyneeticzandIrmdtCONIIARUGTEr structures provides
for a range of diagnostic and therapeutic applications. A functional npiety
May be a carbohydrate., peptide, chemcally reactive group (e.g.

mal ei m de) ,recwNIggat oreire. g. biotin) or fluorophore (e.g. fluorescein). The
speci fication acconpanying international application nunber

PCT/ NZ2005/ 000052 (publicati on nunber NO 2005/ 090368) describes the

prepar ati omref igaeReivratatksptd aonsddudbs Eofetisind muadtihedsvefand
effecting qualitative and quantitatjvgﬁghangei in the |evel gf d.at

car bohydr atEntakptves shangefhan s i a8 G- CLAL | BOHHY SulTFFETTUI B

struct ur es +hEh@uuse-Odfoft he1eanshaust 5t t-@cpneapar estradduirgscontdol cells for
use in blood grouping and di agnostics_is described. The specification
acconpanyiﬁ@npﬁﬂ@?%%gPéﬁélCQBﬁFFEEF?dﬁ”h&ﬁﬁeF“P%ﬁ? 00245 _
(publication nunber WO 2007/035116) . descri bes another nmethod for the
preparation of carbohydrate |ipid constructs where the c r?ohg%gate is the
pol yner hydFuPaiktCudit. thRe1nE8NbEO GRSt Fct S T'0 Wi fyPerbryos to
pronot e asseelatiofs Wdd +aRdeNBLEl 8h &Rldneskscdgsgridadpetiiecspeci fication
acconpanyi ng i-nternatyi onal application nunber PCT/ NZ2007/ 000256

(publ i cat i GRPALABEIONAD 2003103DT 155 HEAFO5ES t WRSTH dpsr 40T 6h P2

f 1 uorophor gl ispj,d; £ANHLLEUESHSrIPE, Us&ntaldet henspnsi TUe i alch i et hoslsp of
fluorescently labeling cellS is described. Known nethods O effecting
changes i ncphaugelry das féxpresiedcat the surface of cells include gene
mani pul ation, chem cal nodification of nenbrane peptides, and "cel

surface' painting” using |ipid anchors such as GPI (Legler et al (2004),
McHugh et BRCKEROMND Mddoret al (1996), Metzner ‘et al (2008), Mrandat'et

al (2002), Prenkumar et al (2001), Ronzon et al (2004), Skountzou et al
(2007)). In addition to these nmethods of .effecting changes of endogenously
expressed Pbpt abebitwexegefsastyaps bpatddepapti aean i e ec6hpredst'd* lipid e
of the Membhanguildid:shnAobLelbaavl didlLankioahs ol HRicel bf BhpdSodas t he
tetrameric protein avidin wth a dissociation constant (KD) of the order
r0-' 5nol / LeeThs sandt moid ibicadil ngat sstexyitoireedprav e iter 2039 abbr at ory
appl | cal | 08%aantfIo%G LABRLALOLY. ApRlcakiong DistidhditchinkRgideya
nnlecule}sucﬁ as a carbohydrate or- a peptide. The preferential binding of
avi di ns t ombivobé re icarexpl/direed, | perti® nehpaicet 1y solantilgs §FC3Rpar ati on
appl i cat i ong fn additlont ocbne, §ouRL i ng of pepLAfes: (9 ohBohbpLds of

menbr anes. .~ The Speci |céqun cconpanyi ng I nternational application no.
PCT/ NZ02/ 00214. (pulddesaeion. no. WO 031039074) describes a "two-step net hod"
of localizing an antigen such as a peptide to the surface of cells. In the
met hod the biotinylated glycoside (BioG is contacted with a suspension of
celI's for ahti speaind catiant eaperpduy g lfitiecheht onal #drdwCEh@oBi 0G

nmol ecul es to inc [ Lr o di,acyl. ..l pi ' | @ st '

menbr ane oP“?%%fg%ﬁﬁ@&gﬁﬁgé§88§§%ué?vgﬁfEEéngg%@%%%ﬁ?%g@?&’ggﬁﬁ?%t may
then be | ogaktzaskd ahkeherspatateonfot hemrBiob@inete fliad Calonstbyceant@ct i ng
the peptide with the npdified_cells. Al ternatiyvel 1gusl y .prepared
biotinyIat%ﬁep%%ﬁ%ﬁgoﬁﬁyoﬁee?SEE 198 4% 1 glgar?%%éﬁggﬁﬁﬁg%gggified cells
via a bi ot tRagydslism Bhiedgevel no€i taesolaldraterat exeredsdchet” tthe- stepraret hod"
t he anobunt of peptide Joca[iieg tg t he surface othQe %9%E5t y-be-
controlledOBycéii%rﬁﬂq PHG T ERES CURERNTHIGRICE T e Bhd* Terfperature at whi ch
the Bi 0G npbgsthhes ke pebbactegduyi 1ty tdwmtsospeasionfaf usel is bopedvi de the
nodi fied.cells. However,' the utiljty, of the method is |imted by the

avai | abi | i F5C AN Hicdpe F4RBRPPEYCBI 1 BIHEG T 6P oconpat i bl e nedi a such a

sal ine. The specification acconpanying international application no.

PCT/ Nz2005/ 000052 (publication no. WO 2005/ 090368.) describes a "one-step
nmet hod" of | ocalizing carbohydrate antigen to the surface of cells. The
"one-step nethod" utilizes carbohydrate-lipid constructs that are

di spersible in bioconpatible nmedia and-can therefore be used to prepare- 4



Chung at al (2004) describe the antigenic determ nant shielding effect of
DOPE- PEG i ncorporated into the nenbranes of cells and specul ated concerni ng
the potential of |ipidPEG n) (s) to regul ate biological cell responses and
the extension of this concept to the introduction of functional nolecules
at the end of the PEG chain. Kato et al (2004) describe a nethod for
anchoring of macronol ecul ar proteins i Ato the menbranes of |iving mamalian
cells. A dioleyl phosphatidyl et hanol am ne (DOPE) derivative coupled with
hydr ophilic pol y(ethyl ene glycol) (PEG0) was 6 used as the synthetic
menbr ane anchor. Peptides were conjugated at the distal termnal of the PEG
noi ety via an am no-reactive N-hydroxysuccinimde derivative of the

synt heti c nenbrane anchor. The PEGB0 noiety facilitated sol ublisation of

t he synt he h No\V rg@;pql@gt%n(zooq if

t he anchortr?lg gﬁ ﬁbqi%t%%% \%/%%%rgb%ﬁl;sﬁﬁgg?gégﬂo |cate rocesses
such as |i pozbae m’b@ﬁﬁé)‘t@l‘ddﬁ@&ﬁ% thelbfhmlaéhoﬁfmllmtf:ﬁfsg%e %)]Hlee lcel |

nmenbr ane r (0] thensharmudr ane. An
addi ti onalngé egl‘%e}ge%ﬁggg BQQ%@oféel?%éﬁ% ?kgg%%@dsmtogat synit, hetic

menbr ane am@pudscwatfrdmtghwwmdﬁm |carbioppghdt e chaltd’r‘?cé"?&&“%s

(attri butaple, (0 BEG spacer pith Lk U GNUBREL - @l OXYLLBKL enCeititicy) wer e
concl uded ﬁave no cytoly?lc activity: However, ficulties arise in the
use of synlthepr@nmmanelahdhmmhm(ﬂn@@mﬁgraaPE@Jslﬁaéér AgEERLREH gh nunber
cif .Oxyethylene units. Firstly, the expression of the conjugative peptide
or ot her endogenbus cel | -surface peptides may be nasked by the PEG spacer.
Secondl y, ah PEG spiatien tibthaacdigen yimgb ént ef nad/atay laepd 1gak i QR may elicit
non- speci fi ¢ adh I, | [ A

i ndi vi dual s)lm%%ll of t%g%& 2@%@%‘? @%@t#ggglg%%mé ﬁﬁ:gﬁgggﬁgt EQascade

W nger et aésaﬁﬂ.&% tdaesplrepesatm cﬁnjfugaroplmom hm@ba;@@ﬁprla%‘i} DSPE wi t h
a thiol te nat ed p corrprlsm ) L t I
hunman thro n“?eecefgeﬁg*ﬁ eCtaSgolrIﬁ S g J)%Sei;lgh Lg?fgg%g%n%mlmw
Hashi noto e&lsd isl%&):rdb_@drl bes the conjugation of iodoacetyl ated DSPE

wi th thiolated conpounds. A need exists for a general nmethod of preparing
peptide-lipid constructs that May be incorporated as individual conmponents
in self asgesil imgHddpi 8 rseffettires changhsasn! ﬁmmgdebyeaprwdst ep

met hod". The net hod shoul desjrabl y provide pe e-l.i pi d garlucts t hat
are readi | §° di ¥ ifHCE Pg B?szc%ﬁﬂ%u&e gﬁe%.‘ga qsagéﬁ?lénggg&f

i ncor por at @odir i tifee mniaéramleam)fpecmlﬂdssanelnaimrctallceldrﬁlaaa Benmrcltrw’
Peptide-lipid constructs with:thes r |st|cs r dto have
utility i nu%llrf%r?g'é’léif aPﬁBPﬁf)eﬂﬁ}}b 353 Z§ ¥ *app |(?at%?gh%&g$sgglem ally
serodi agnpstsal i addi,t MeBof' &© 4heLmospar atetﬂlfe:ofetl wict(i20A8l i zed

| i posones. - It-is an obj ect this inventi Vld net -lipid
const r uct sMP¥Rdat éatdlaépé?g%) e ?W“Bﬁu&?(?nﬁgt?%l E i a%éjﬁg gp%)ér)l?égjneousl y

i ncor por at e2¢4410 tgk%uﬁeabﬁa@esapf(zthl)s and mul ti- eI | ular structures. It
is an object of ‘this i nvention to provide functional -lipid construct”s for
use in the preparation of peptide-lipid constructs that are dispersible in

bi oconpat i bh & dEdiiznand §9@§é&ﬁl@ﬂi&is}/d£n@ﬁfaetﬁ’ﬁ@ dinryetshe fmenbr anes of
cells and nulti--cellular structures. is an ob‘iﬁ ct of thl% |nven jon to

provi de pePRAREITYSIY EBREEFERE §39cF’rH1de§r eCYPEPRT ETERBFE R A DI e

medi a and SPOUANLRWSEY & BdPir_E)R{s'itcﬁ ithleOnbhBr sRaDIENES iok Bebtsn-and
mul ti-cellular structures. | east provide the ub c.with a useful

choi ce. D @G.@SUF%E’“GPGPRWE’I\ITI Cﬁ\’roqlﬁ‘ Ripppstoatiect ttrl‘?@%rr’n‘?eﬂf?to%rbr ovi des a

functional 544 pif v&QEHSTaf HQEsQ&éﬂ%rﬁtdolﬁ%ttHhe FK§ lorwhgeeoFdés 1@ Functi onal
, an is-as er cgvalently

noiety, L is-a diacyl or a i pi p

linking F AL ncﬂhuél A§roRe ‘%sz’t%étsuﬁéplwe‘é\ﬁé?é‘ ‘ﬁmg’efh% integer 1, 2
or 3, Mis; 3, \ég,l Phlgggt%h@r substituent,. and * is other than H,
Preferably the su cture is wherehlsthelnteger 1, 2, 3or 4.
Preferably, g is the integer 2.and h is the integer 1,2 or 4. Preferably, M
is Hor. I IAGY r mqml ikpi d. More

pr ef er abl %#Ltqe% ﬁggg g?%i}lé%%%nc%tgr%%%ebgéggfefﬁbl y, the structure of the
functi onalmﬂqwxiec@msbr aet ai pethalesinaie par &i p¢PBIFUct dhe: where v is the
e dorp kgt bondi ADNON A AN RO ot AN Rle N REsane o
|ndependenQ 6l ect ed he group consisting of: al'kyl or alkenyl
substituents of the fatty acids trans-3-hexadecenoi c aci a,

ci s-5-hexadecenoi ¢ acid, cis.7-hexadecenoic acid, cis-9-hexadecenoid acid,
ci s-6- octadeCenbit acid, cis-9-octadecenoic acid, trans-9- octadecenoic
acid, .trans-11-octadecenoic acid, cis-11- octadecenoic. acid,
cis-11-eicosenoic acid or cis-13-dCcSenoic acid. Preferably,” Fis a



10 In a first alternative of the first aspect the invention provides a
functional |ipid construct of the structure: 00 --/ RaR2 where F is a
carbohydrate, x is the integer 2, 3 or 4, y is the integer 1, 2 or 3, and
R3 is O of a substituted hydroxyl of the carbohydrate. [foll owed by page
11] 11 In a second alternative pf the first aspect the invention provides
.a functional lipid construct of the structure: where Fis a peptide, wis
the integer 1 or 2, and R3 is S of a substituted sul fhydryl of a
Cys.residue of the peptide. [followed by page 12] 12 1In a. third
alternative of the first aspect the invention provides a functional lipid
construct of the structure: . ,00 RIR2 where F is the chethically reactive
group mal eininderapf \wdletilve ont sgezratiosr appli¢ibidsind® BYdpat: 81 13 In
a fourth alterpati f Iy it EnVenridmrpreavi des a -
functionaltﬁ?pggﬁ%%ﬁgffﬁi %g%l?%% g??ﬁ%{&%g?d ,0 p RLR2 where' F is the
conjugator biotin and k is the integer 2, 3 or 4. [followed by page 14] 14

In a fifth t ive .of t i qQE the: | svent.d - pLOVhEES; .a
functionalTﬁ%p?%‘%%%%%?%@? %?c%ﬁ%§é¥§§£turg: where F anfhe fl uorophore of
fl uor escei RCLONZOHEO WL 4 tipubldeptvar intesfO 937/Q3hE ) KE6GELPSS % or 5, and

R3is .0 pf“tgvg—esﬁe%l %%%%t’e substituenty of, theidsothiacwanat seglerdevative of
fluorescein (or ore of its derivatives). o
to the surface of cells. In the method the biotinylated
glycdside (BioG) is contacted with a suspension of.cells for a
time and at a.tempeérature sufficient to allow the BioG '
molecules to incorporate via their diacyl lipid tails intoe the

cell membrane of the.cells.

An exogenously prepared avidinylated peptide may then be
localized to thé surface of the BioG modified cells by
contacting thélbeptide With'fhe modifiéd cells. '
Alterﬁatively,'an exogenoﬁsly prepared biétinylated peptide
may be localizedAto the surface of the médified cells via a

‘ biotin-avidin bridge.

In eithgf alternative of the “two-step @ethod” the gmount of'
peptide localized to the surface of the cells may be
- controlled by controlling the concentration, time énd
temperature at thch the BioG ﬁoleculeé are éontactednwith the
suspeﬁsioﬁ'of cells to provide, the modified cells. However,
.the.ﬁtility of the method is iimited bj tﬁe availability and

dispersibility of BioG-in'biocompatible media .such a saline.

. The'specification‘accompanjiﬁg intérnationél_application no.
-PCT/NZZOOS/OOODSZ'(publicatioh no. WO 2005/090368) describes a
“one-step method” of localizing carbohfdrafe aﬁtigen‘to éhq '
surface of cellé. The:“ohewstep—ﬁethod” utilizes o

' carbohydrate—lipid constructs that are dispersible in

biocompatible media and-can therefore be used to prepare -



Preferably, the substructure is: OCH3 0 00 000 O ,OCH, 15 designated
MCMZ 2); OH designhated CMX1); or - OHOH OHOH designated cMx 2). In a
.second aspect the invention provides a water sol uble peptide-lipid
construct of the structure F-S-L.where S is a spader linked to F via a

sul phi de bond and includes the substructure: ON 16 Preferably, the
substructure is: where h is the integér .1, 2, 3 or 4. Preferably, g and h
are the integer 2. Preferably, Mis Nor CH3. Preferably, L is a

di acyl gl ycer ophosphol i pid. Mre preferably, L is phosphatidyl et hanol an ne.
[foll owed by page 17] Preferably, the structure of the peptide-lipid
construct includes the partial structure: 5 where v is the_in%gggr g, 4 or
5 M is a pemidigdereliatvigmhowndorf ahd’ B2 ldte -i ndpefent ¥¢ cted from

the group consistingn0h::ad kylpiar cahkenydt Suhshl tuapdsaofe the fatty acids
trans- 3- hexadecenoi'c” aci d, cis-5-hexadecenoic acid, cis7-hexadecenoic acid,
ci s- 9- hexadétwmoiséPaditly & fI6CornabbeHRIdtHST @ dcPH, ITIE3- oct adecenoi ¢

aci d, transs;9s) Qehadecenol ¢ agiidest hansdd eadesentids aci d, cis-11-
oct adecenoi ¢ ‘acid, cis-11-eicosenoic acid .or crs-13-doc$en0|c acid.

15[ fol | oned by page 183

Relatively little work has been performed on the coupiing of
peptides to phospholipids as individual coﬁpénents prior to o
their incorporgtion in Qelf assenbling lipid $trugtures, such
as liposomes. 'ébwever,_a variety of standard techniques have
been described for the covalent_coupling‘pf peptides to

liposome surfaces.

Martin et al (1990) has reviewed methods of attaching moieties

including peptides, to the surface of liposomes.

‘Blume et al (1993) describes the coupling of the water solgble.

-Gluhplasminogen to liposomes by_thé'methbd desgribéd by Kung '
and Redemann (1986). The chemical ECDI. (l-ethyl-{3-
dimethylaminopropyl) cérbodiimide hydrochloride) is used to

" activate the liposomes p;ior to incubation gf the aﬁtivated
liposomé-suspension with Glu-plasminogen. P;oteo;PEdwpoated‘ |
_liposémes with‘Giﬁ—blaémiﬁogen Covalently attached to the ends
of the disfearYlyphosphétidylethéno;gmine (DSPE)} -PEG-COOH are

provided.

Haéelgrﬁbler et al (1995)'describes a heterobifunctional

" crosslinker uséd té facilitate the preparation of = .

. immunoliposomes. The crosslinker is synthésiééd frpm a
diamine derivative of poly{ethylene glycol) (PEG, average ‘
molecular weight 800 dalton (18mer)). The érogslinker has 2-.
(pyridylthio)propﬁonyl fPDP) and N-hydroxysuccinimide eéte?

(NHS) as functional groups. ' ' ' .



Preferably, the structure of the peptide-lipid construct includes the
partial structure: O RIR2 where wis the integer 1 or 2, and R3is S of a
subStituted sul fhydryl of a Cys residue of the peptide. [foll owed by page
19) In an enbodi ment of the second aspect the invention provides a
peptide-lipid construct of the structure: (Xaa) yCys (Xa a) y 5 where the
sumof x and y is greater than 5. Optidnally, Fis a peptide including a
proxi mal term nal sequence (PTS) selected to pronote solubility of the.
peptide. 10 In a prefernent of this option, the PTS of the peptide is

sel ected fromthe group consisting of: SerLysLysLysLys@y Al aAl aAl aAl a
dySerdySerdy. Preferably, the Cys residue is a termnal Cys

resi due of ItshnedaaSepecpI|(dh)0(10,ysl)escr2l@eSPrté1feepabbyrath@Ut<efr RitRaFO3®Yuence of

the peptide is.selected fromthe i sdysilysSer Cys
Al aAIpaRI aAl%g 419 POy d%‘ey & SEr ég jjq/(po@r%ef’%gﬁflg{@sﬁygLEX;%IW Y ,_q{

CysAl aAl aAIv@AI aoﬁy}s@wenﬂaysee&yrmmlembmxyﬂ hee%uer odi B8RP TREG
term nal % %e5| grlxje ]g{p%g)eng%eeerg tslé% ggog%y eiinys oh ihe peptide.

Preferably, npri Sihig an ep pe of " anti gens selected from
t he group ‘aarsi Sﬁrtdilglemcnuﬁtquphémg noﬂ ct@nly>¢bphepentB: ageniEt @ i ons t her eof

(i ncl udi ng oad roup sys nm. Mre preferably, Fis a peptide
sel ected flptt)LﬁFPﬁg ]E[p;gﬁ% %ﬁé&el dé i1f Tbst preferably, Fis a pepti de -
sel ected fromthe group consistihg of:

A nThr AsnAs SHi sLysAr yr,Al aAl aAI ' i a
d nThrAsnAygﬁgéW%{y%%ﬁgﬁs(%%ﬁrlz{ P@f@@ereég eréﬁ%%éorat on .of
G nThr AsnAgphet &k Sie,@ﬁrg;%sg'ﬁkm@;{sﬁ ySenGdYSeh6byEYderivatives to the

Ser Ser G nThr.AsnAspLysHi sLys AspThr TYr .
Thr Tyr Pr oAIS’aEFF%Ff‘ﬁr%g g Et jﬁIPSE\PQ?FSThTI’% l&scogoratlon

pr oAl aHi sTheAl cadsndd wval @}lsoSghG&nél' Ma%mésrrnLysbiup L(ySAi@A@p@ysl '
CysThr Tyr Pr oAl aHi sThr AlL.aAsnG@ u', - Pref erablé%gpg is a glycerophospholi pid

sel ected fFPoRFERES %%@&Oéé’ﬂ?élt%fj?ﬁgc%?l ne { ol eoyl - sn- g ycero- 3-
phosphat i dyl et hanol am ne (DOPE) and .
1, 2-0-di stearyl-sngl ycero- 3- phosghati dyl et hanol, gm ne PE)E {n;an

exenpl i fyi N§SPRPRT itbGdi P lof PPhe SEdn§OREp 8Fl??1e£3| nven?l on provi des a
pepti de- i pi;goCORST Tt B, t RBeBEN HESHINE Ly and simplicity would be

some of the most important requlrements,.processes ‘based on
_chemlcal reactions on the surface of llposomes 1nvolv1ng extra .
steps would be more difficult to be scaled up at the ‘
.industrial ievel. A hydrophobic derivative of the peptide
' sequence was identified as ‘providing optimal properties for

incorporation to the surface of liposomes.

' Chung et al (2004) descrlbe the antlgenlc determlnant
shielding effect of DOPE-PEG lncorporated 1nto the membranes
of cells and speculated concernzng the potentlal of lipid-

: PEG(n)(s) to regulate blologlcal cell responses and the
exten31on of this concept to the 1ntroductlon of functional

molecules at the end of the PEG chaln

- Kato et al (2004) descrlbe a method for anchorlng of
macromolecular protelns into the membranes of living mammallan
cells. A dioleyliphosphatidylethanolamine ({DOPE) derivative
coupled with hydrbphilic-poly(ethylene glycol) (PEGBQ) was



G nThr AsnAspLysH sLysArgAsprhrTyrG@ySerdySerdyCy 0O O NOH O ijiOclik-4:H
IT\NH , O 44 a5\ .designhated DOPE-Ad-CMG (2) -pAla-Mal -PTS-M It (K) (IX) .
In an exenplifying second enbodi nrent of the second aspect the invention
provi des a peptide-lipid construct of the structure: (followed by page 23]
10 In an exenplifying third enbodi nent of the second aspect the invention
provi des a peptide-lipid construct of the structure:

AspThr Tyr Pr oAl aHi sThr AlaAsnO uVal Ser@uCy . . | CH =0 s i-11/1 0)11 (NH
WEIS\ 0 C GrmaOOH "' whpre Rl and R2 are both (CH2) 7CHCH(CH2) 7 and

desi gnat ed DOPEAd- CMA 2) - pAl a- Mal - Mur (D14C) (XI'). 10[fol | owed by page 241
In an exenplifying fourth embodi ment of the second aspect the |nvent|on
provi des a pegt iafe thippPunkloristd eRPRNe PSP uct fFRELIdes were

Val I I et Tyr ALasRIR8EE %¥€Vine KirsMA EEGRHR)a ORE the PEG moiety via an
amino-reactive thydroxysuecinimide derivative of the

synthetic membrane anchor.

' The PEGSO moiety facilitated solublisation of the synthetic

- membrane anchor in water. As noted by Kato et al (2004) if
the anchor is insoluble in water, undesirable and complicated
precesses sueh.as liposome preparation and the fusion of .
liposomes with the cell membrane may be required to anchor the

conjugates into the .cell membrane.

An'additiOnal‘advaﬁtage'noted by Kato et al (2004) was that
.synthetlc membrane anchors with high hydrophlle llpophlle '
balance values {attributable to PEG spacer with a high number

of oxyethylene units) were concluded to have no cytolytic
‘activitf However,“difficultiee.erise.in the use of synthe%ic“ '

membrane anchors  including a PEG spacer with a high number of

s

_oxyethylene unlts

_ Firstly, the-expression of the conjugafive peptide or other
endogenbuszcell surface'peptides may be masked by the PEG
séaeer. Secondly, a PEG spécer-with,a high numbe;'of
oxyeﬁhylene units may elicit non—specific adherence of proteie
(inelading'antibodies in certain indiéiduals) and/or’the non-

. specific activation of the complement cascade.

Winger et al (1996) describes the conjugation of
bromoacetylated DSPE with a thiol terminated'decapeptide
comprising at its C-terminus the minimal human thrombin-

receptor peptide agohist (HS---SerPheLeul.euArgAsn).



00 (2.\_rjack4di NH >\-tgEl 00 >(CH2)4 11 RL FN .0 0-NeN R1 R2 5 where
Rl and R2 are both (cH2) 7CRCH(CH2) 7 and desi gnat ed

DOPEAd- CME( 2) - ?Al a- Mal - Syph(V8C) (XI1). 10 In a third aspect the invention
provi des a nmethod of detecting reacti Ve antibody in the serumof a subject
including the steps of: 15cells nodified to incorporate a functional lipid
Contacting a sanple of the serumw th A suspensi on of construct (E-S-L) of
the first or second alternatives of the first aspect of the invention or a
peptide-lipid 25 Incubating the mxture for a tinme and at a tenperature
sufficient to allow agglutination; and - Determning the degree of
agglutination of the cells in the m xture; where: F is a carbohydrate or
pepti de corfsihdhage ant epi tGI8 6F ofet Pt ety E°RALIBOIR® “Cptional Iy, the

met hod i ncly Q%ﬁctewlé*%@fﬂ%i . en St fted A@&Eagna@. anti - subj ect gl obulin
antibody to the mxture prior to determning the degree of agglutination of
the cells of the m xture. Preferably, the anti-subject globulin antibody iS

anti - human ,glabyl [ p; {AHG), a0t ;bagdya1 GUidiRaldsy prubet end deptadpeptpide, the
met hod i ncl udes t he prelrmnary step ofi Addi ng an amount .oflthg pepti de
to the. samsnetohcthethar Gy WAetBRCQIROESEhESof NERhE Pt ITFEPPESRUT fi ci ent
to neutralize } Lidgl 5 Ugi padihon s, cankhr 8% spasddomekt yopfa t he
reactive aﬁﬁigggg,gg%%&gfg¥ggg'ly, t he reagtive ant i body is.&eactive to an
anti gen sel‘sceedtép orethnsl"gr olpeconshed iHyEe: depyEBPHOMATYAS®A ycophori n
B, or nutatjons.therer i ' MSRLeed afosp-siypskemy. -
Preferably,eﬁﬁzdéug%§%5n¥§m§9%gﬁgzgh%$§%erably; ?he Cells are red bl ood
cells. In ®ibkbndabspbetnadie RndespoRrRITANALded NEORRPFIE o HPep3Ting a

peptide-lipid construct, of & he,second aspegta Obtthechavention including the
step of: %ﬁggé ?%% §€6§%ffﬁgﬁgn§§u 'ng a C§§‘residue with a functiOnal .
l'ipid construct of the third alternative of the first aspect of the

Inventlon:?epfide—li?id constructs with these .characteristics are
.anticipated to have utility in a range of therapeutic and
diagnostic applications, especially serodiagnosis, in addition ..

to the preparation of-functionalized liposomes.

It is an object of this invention to provide functionalmlipid
constructs that are dispérsible'in biocompaﬁible media and
spontaneously incorporate. into the membranes of cells'and

multi-cellular structures.

It isman object of this inﬁéntion,to provide functional-lipid

constructs for use in the p#eparation of pepFide—}ipid

consfﬁucts that are dispersible in biocompatible media apd ‘
‘spontéﬁeoﬁsly in;orporate into the membranes‘of cells and

" multi-cellular structures.

- It is an object of this invention to provide peptide—lip;d
constructs’ that are dispersible. in biocompatible media and
spontaneously incorporate into the membranes of pglls and

multi-cellular structures.

These objects are to be read disjunctively with the.cbject to



In a fourth aspect the invention provides a nethod of effecting qualitative
and quantitative changes in the functional npieties expressed at the
surface of a cell or a nulti-cellular structure including the step of:
contacting-the cell or nultircellular structure with a solution of a
functional lipid construct of the first aspect of the invention for a tine
and at a tenperature sufficient to allOw the construct to incorporate into
the cell or multi-cellular structure. 27 In a fifth- aspect the invention
provi des a nmethod of inmmobilizing one or nore cells or nmulti-cellulr
structures including the steps- of: Contacting the cells or nmulti-cellular
structures wth a solution of constructs of the fourth alternative of the
first aspectt dfeasthePFRYENR i B FOPIACTVHE dndS&fHd FoMfs-ature sufficient to
all ow an effective amount of the constructs to incorporate into the cells
or nmulti-cellular structures toNprovide nodified cells or nmulti-cellular

st ruct ur es; PEKFOEEAt Q€ t PRFNHENodi fied.-cel Is or nulti-cellular' '
structures with an avidin-coated. substrate capable of - being reversibly

| ocalized to a ,surface. Preferably, the avidin-coatedvsubsﬁr?te,is

sel ected frBma K&T§EoaPPeonding itAFERE I CmRTIVRSEEat etPHHGRERT o~ HRAds.

Pref erably,odie bekngsTaversibloyukocald ze i@ earsus facRincsibyaappl i cation
of a magnetic field. {followed by page 28] 28 In, an enbodi nent of the.
fifth aspedtoihe i hvéntd ohigmdvicded &ladtiHod 188 dr nfffhid i'%i AgSBATor note
celI's or myldd1egkhyl Brngi & MELUEeSn NG 4 Raet BepsStaRsweE: ' Contacting
the cells or multi-cellular structures. with a dispersion of constructs of
the structure: “ NHNH'N ONH 4 i-NHOOHO NOT i NHO O, (NHNH--/
O CHo NHct\--eto’, O NHOH o O Nj-NFl ©= om.01-1:(cH2)P o' Pb 000

o O 0
V /H\)'L N\)']\ . q . & H. :
* | g/\gz | E]—(Cﬂz) g—N\g/\N/Lko/NT)]/\E,*.

" OM

where g is the integer 1, 2 or 3, M is a monovalent cation or

. substituent, and * is other than H.

Preferably, the substructure is:

i . oM ] {

,N\)J\ﬁ/w;/b]\)lﬂ_(cﬂz}q_ﬁ\n/\ ﬂ\/g\n/\gﬂ*

*

N

[e] ‘\fo 0
. oM

where h is the integer 1, 2, 3 or 4.
Preferably, g is the integer 2 and h is the integer 1,.2 or 4.

Preferably,'M is H or. CHs.



RI. RR for atinme and at a tenperature sufficient to allow an effective
anount of the construct to incorporate into the cells or nmulti-cellular
structures.to provide nodified cells or multi-cellular structures;
Contacting the nodified cells or multi-cellular structures with

avi di n-coated nmagnetic beads; and Applying a magnetic field to | ocalize
the beads to a surface; 29 where R. and R2 are both (CH2 ) 7CHCH (CH2 ) 7
" In a sixth aspect the invention provides a nethod of pronoting the
aggregation of a first and second popul ation of cells. including the steps
of:  Contacting the first population of cells with a solution of constructs
of the fourth alternative of the first aspect of the invention for a tine

and at a t EHsEPaRREE, siffs @& SABCY HIBYTVWPRRSBPPELRIVe AlfBGnt of the
ConStrUCtsptr%fisQSQE%grﬁties iRbephhe @pldisishe1Bhoe de nodified cells of the
first population; ntacting ?he second popul ation of cells with a
solution of constructs of.the fourth alternative of the first aspect of the
i nvention QL ra Lb®, AN ak ActgAPEs AL rusutibgaent:gial abhewras: ef fective
anmount of the constructs to incorporate into the cells to provide nodified
cel | s of thactpdes Poputation; stOMEE®Ei ng the nodified cells of one of the
popul ations .with an excess. of avidin; and then Contacting the nodified
cells of the first and second - populations.- 30 In an enbodi nrent of the
.sixth aspect the inVention provides a nethod of 'pronotiNag t he aggregati on
of a first and second popul ation of- cells including the steps of. .
Contacting the first population of cells with a soﬁ%%i&pﬁ? onstructs of
the structure OHO NHt y-NH O Nf-NH NH O c( NHY-N O~ OHO "M1/4 O CH O N
O 0O Rfor.atime and at a teMoerature sufficientit ‘é;]OM/an effective
amount O the constructs to incorporate inko . e cells to provide
nodified cells of the first popul ation; 4 acth\ing the second popul ation
of cells with a solution of the constru®t r atime and at a tenperature
sufficient to allow an effectivecanmunf/of) thesconstructs. to incorporate
into the cells to provide nodifi %e§lg>.mpf the first popul ati-on; '

)
?ﬂmgv
NH

A0

/P\\

oz{gz€.
R, Ry

-where v is thé integer 3, 4 or 5, M’ is a monovalent catioﬁ,

. and R;-and R, -are independently selected from the group
consiéting of: élkyl'or alkenyl substituents of the fatty
acids trans—34he£adecenoid.abia, cis~5~hexadecenoic acid, cis-.
7-hexadecenoic acid, cis-9-hexadecenoic acid, cis-6- '
octadecenoic acid, cis-9-octadecenoic aéid,_trans“94’
octadecenoic acid,_tran3wll—octadecenoic'acid, cis—lln

_ octadecenoic, acid, cis-ll-eicosenoic acid or cis—lS—décsenoic.

acid.

Preferably, F is a functional moiety selected from the group
consisting of: carbdhydrété,.peptide, chemically reactive

group, -conjugator or flucrophore.



31 Contacting the nodified cells of one of the populations with an excess
of avidin; and then Contacting the nodified cells of the first and second
popul ations. , In all aspects of the invention Mis typically H% but
maybe replaced by another cation such as Nat, K+ or NH4+ or nonoval ent -
substituent such as CH3. The notation,iM excludes . m being a nonoval ent
substituent such as CH3. For the nost part am no acid residues of peptides
are identified according to Table 3 of Appendix 2 of Annex C of the

Adm ni strative Instructions under the Patent Cooperation Treaty dated 7
February 2007 and in accordance with the convention:

H2N: - XaaX&ﬁX&ﬁXﬁ&%&ﬁéd&e&E&thvénoﬂahhesfiﬁﬁt(zﬂpenﬂunmﬁ ngveneibetter codes

for am no acid 'residues may be enPIo ed to gr%€§d | es of acceptable
di mensi onPr I -445e ddSBEEPOPBA ARSI BB C|S‘f“rél§t| 5fi‘t he
fol l ow ng acronyns, terns and phrases have the neaning provided: "Avidins”"

nmeans the biotin-binding tetrameric protein produced in the OV|gucts of
birds, teptiles and anphi bi ans and deposited in the |teSooffkhﬁ4r eggs,
its biotin- bi ndi ng honmonmers and bi oti n-bi ndi ng nodi fi foﬁhﬁﬂthereof

i ncludi ng EXTRAVI DI NM NEUTRAVI DI Nm and NEUTRAL]J, TEm, "ot i n- bi ndi ng"
means non-coval ent binding to the biotin nnletyzmth}a’ oSSOClatlon
constant (KE) under bioconpatible condition ngﬂbrder '10-5 M

"Di agnostic marker" means a nol ecul e, fhe pr f which in a body fluid
of a subject is diagnostic of a phenotype 2}— thologlcal condition of the
subject. "D spersible in bioconpatible ra" ans capable of formng a
stabl e, single phase systemin a ne a concentration sufficient to
effect qualitative and quanti¥ativeechanges:in the functional noieties
expressed at the surface of a> or mul ti-cellular structure w thout

| oss of vitality. "(or one?® s ferivatives)" neans a cheni cal

nodi fication of the cheﬁbpa stfucture to provi de a fluorophore with
substantial ly eqU|vaI@nF hysi co-chem cal properties, but nodified spectral
characteristics ood group system" neans bl ood group antigens or
epi t opes of thos ntldﬁns and nutations which are present on either

gl ycophorin A, “g$y phorin B or nutations which result in glycophorin A/B
hybri ds. "Pcv""ﬁga packed cell volune. "Proximl term nal Sequence".
means that portion of the pepti de .sequence proximl to the am no-
or.carboxy- term nus of the peptide (F). "Reactiveanti body?" neans an

| mundgl Ob%h%ge %h§sp£ec§§ﬂ§&1ﬁ5raté"h'>@ﬂs' Rha Redwqthubd of oa spbyecs is

di agnostic o enotype or pathologlcal condition of the subject.  "RBC
neans red bh@odnCeGEs " aver3 sebife” LAeanstas sEADF bl twi ey W IRAYE syst em
is formed e he_¢ .ie contacted with water or saline (such as
PBS) at a ?Enggﬁtggfggﬁgégg “least IMJO pg/m and in the absence of
organi ¢ solvents or detergents. The terns "sol uble” and "dispersible" are
used synony sl | ifyinhg enbodi nents of the invention will now be
descri bed | P§FPE§Fn§a?%fL£bnce to the Figures:of the acconpanying

dr awi ngs pages. BRI EF DESCRI PTI ON OF DRAW NGS Figure 1. 1H NWVR spectrum of
the construct DOPE-Ad-CMXI)am ne (11) (5 ng/nml in D20/ CD300 2:1 5 ppn).
Figure 2. MAIDI-TOF MS spectrum of DOPE- Ad-CMX 1) -pAl a-M - Syph(V8C) (Xl 1)
-(FLEX-PC (Bruker), DHB). Figure 3. 1H NWR spectrum of the construct

DOPE- Ad- C1GE( 1) - 13Al a- Mal Syph(WC) (XI'l) (7 mg/ M in D20/ CD30D 4:1, pHc. 7.5;
600 MHz, 30 C, 5 Figure 4. 14 NVR spectrum of Biotin-CMX2)-Ad-DOPE (1)
(2.5 ng/mL in CD300/020 1:1, 8 ppm 600 MHZ). Figure 5. 551-M5 spectrum of
Biotin-CMX 2)-Ad-DOPE (1) (ThernmoFi nni gan LCQDecaXP (negative node, 30%
MeOH)). Figure 6. Fluorescence m croscopy of avidin AF | abelled red bl ood
cells nodified with the construct designated Biotin-CMX2)-Ad-DOPE (1) (1
ng/ m.) and stored for 14 days. 34 Figure 7: Fluorescence m crocopy of
avidin AF | abelled zone-free D3.5pc nurine enbryos nodified with the
construct designated Biotin-CMX2)-AdDOPE (I) (0.1 ng/m) (400x

magni fication). Figure 8. Fluorescence confocal mcroscopy of an avidin AF
| abel | ed Biotin-CMX2)-Ad-DOPE (1) nodified nurine enbryo. Figure 9.
Attachnent of streptavidin beads to spermatozoa foll ow ng nodification of

t he spernmat ozoa by incubation with the construct designated

Bi oti n- CM3J 2) - Ad- DOPE (I).

(CLI



Figure 10. Retention by 'streptavidin beads of follow ng nodification of
the RBCs by incubation with the-construct designated Biotin-CM{ 2)-Ad- DOPE
(I'). Figure 11. Structure of the construct designated B

otin-CM3 2)-Ad-DOPE. Figure 12. R1,95-2 nonol ayers nodified with 20, 100
and 500 pg/nL bioti nCMZ 2) - Ad- DCPE or nedra alone in serumfree nmedia (A

C, E and G and serum contai ni ng nedi a'! (B, Db Fand H. Figure 23. Addition
of Avidin Alexa Fluor(r) 488 to RL95-2 nonol ayers nodified with

bi oti n- CMZ 2) - Ad- DOPE. Fl uorescence m croscopy i mages ofcells after
addition of Avidin Al exa Fluor @488 incubated37 C show fl uorescence starts
tointernalize within 4 hr (C) and_ is present in the cell interior in 24 hr

(E). No i nter raspgars ot W ashyer 9k d-tth i =68 PEPREY et}?ehéut‘)igfleaoat 4C (6,
F). DETAI LER DESER PTEON.Theshny epi & ofod8siudes opr tim@rddnndenreon] ugati ng
functional noieties to a diacyl or dialkyl lipid (L) via 4 spacer (S) to
provi de a construct (F- S-L) that. is dispersible in bioconpatible nedia, but
will also spontaneously incorporate into the lipid brlayebzgigascell

e

menbrane or nul'ti-cellwular. structure. 35 The inventign r es

secondarily in the use of the selected structural nDtr J«Tn the
applications described and the advantages that a Ju using this
structural notif and derivatives thereof. prt eiadv nces in cel

surface nodification described in the speci fi &at i o s acconpanyi ng t he
i nternational PCT applications referred o u r the headi ng Background

Art,the availability of constructs for us n "one-step nmethod", in
partrcular peptide-1ipid constructs, e avarlabrlrty of Bi oG for use
in the "two-step nethod”, plac S a hg atr on the broad application of

t hese net hods. For exanple thod of -1 ocal i zing peptide antigen
to the surface of cells or %ePIuIaW structures that avoids the use of
Bi eG or other conjugates |ﬁé from bi ol ogi cal sources, is desirable.

Al t hough it was recognbze hat the biotinylation of-the carbohydrate lipid

constructs described: Q&the specification acconpanying international

application no. PC 2005/ 000052 provi ded a substitute for BioGin the

"two-step nmethod" f i'{° remains desirable to be.-able to use a biotin-lipid

construct that Ra& the favourable properties of these biotinylated

car bohydrate-1ipid constructs and could be used in the "one-step nethod".
.In.contrast_with the preparati on of constructs where the function (F) .is a

car bohydr at@erthe Ds epajaidien, of QQnt.St’&é uGitsegateneocfF 2s amqoe?r@tm:les priesent s
addi ti onal technical probl.ens. sol ution of soIF ﬁ} f@ gdePBS or -at
c

| east a br@céﬁbﬁFt%ﬁ%ﬁ@xﬁqk§¥ydrt$e9tkﬁnQﬁftQﬁ%idHFf? ﬁﬁy réquire the
sel ection of a proxinal terninal sequence (PT) to pronote solubility
wi t hout nodi fying the desired biological properties of the-construct.
Secondly, ilfolsodedibaiags dflt he peptide-1ipid construct to be dispersible
in water, or at |east a bioconpatible buffered solutron or .serum according
to the requrrenents of the proposed application (i.e. it is desirable for
the construct to be "water Sol uble" as defined herern). Overconing this
difficulty requires the sel-ection of a spacer (S) to-pronote solubility of
the construct. ‘Thirdly, where the proposed applrcatron is the nodification
of cell's such as red blood cells (RBCs) for use.in diagnostic appl i cati ons,
'or ae quality controls in blood group typing, it - is'required for the
construct to be dispersible in a bioconpatible:buffered solution w thout
participating in antigen-antibody -cross reactivity hot specific to the
di agnostic peptide or blood group type antigen. Satisfying this
requrrenent requires the identification of suitable sfructural notifs for
‘the spacer (S) and/or proxinal termnal sequence (PTS) when the latter is
present. Where the application is for use in the nodification of the
surface of cells or nulti-cellular structures (e.g. an enbryo) with a view
to pronoting the association of the nodified cell.or nodified
multi-cellular structure with a target surface (e.g. the endonetrium
exposing the cell or multi-cellular 37 structure to solvents or. buffered
solutions that are not 'bioconpatible nmust be avoided. Fourthly, the_
preSent ati.on of the peptide of the peptide-lipid . construct at the surface
of the nodified cell or multi- . cellular structure will have an influence
on the extent of «cross reactivity wth diagnostic markers. The ability to
| ocal i se peptides to the surface of cells or nulti-cellular structures via
a residue proximal to either the N or G terMnus of the peptide may all ow
the naturally occurring configUration of the peptide sequence relative to.
the cell surface to be approxi mated. The presentation of the peptide



cellular structures where an oligoner of ethylene glycol is used as a
spacer covalently linking lipid of the construct to the peptide noiety. The
use of the constructs to prepare cells for use in.serodiagnosis is
described. In the peptide-lipid constructs of the present invention the
structural notif 'designated CMC is used as a conponent (SO of the spacer
(S) covalently linking the lipid (L) aAd peptide (F)'. Inclusion of this
structural notif provides a degree of rigidity to the Spacer, distancing
the functional noiety .(peptide) of the peptide-lipid construct fromthe
surface of the nodified cell or nmulti-Cellular structure. It will be
recogni zed that this attribute of the invention nmay be favourably applied

b
to the devedopnEhirdfabisira FiyscPLorat 455t 2EBRSE r U ¢ 3§ 8&Rdnst rat ed
here with reference tg the 4se of pe@nsdducheti BE! tie ng hkikarst ruct ur al
notif wheré the functional noiety is a carbohydrate, such as the glycotope
of the antigens of the ABO bl ood grouping, a fluorophore such-as -
fluorescein (or one of its derivatives), or a conjugator, as biotin.
Biotin ([3aS-(3aa,. 413, 6a)]-hexahydro-2-oxo-1Hthieno '
d] i m dazol e-4-pentanoic acid) is a water soluble Vit%m
also referred to as vitamn H Biotin is a growth=fac
anounts in every living cell. The conpound. pl@ys{an tndi spenSible role in
numer ous naturally occurring carboxylation re ti%ﬁ%T i ncluding the
production of fatty acids. Biotin has a solubifity (250 in water of
approxi matel'y 22, ng/ 100 nL and' appr oxi mat\wi% 80\.ny/ 100 nL i n 95% al cohol .

‘éWh% B conpl ex,

The conpound has'increased sol ubility?® water and in dilute 39 ‘

al kali, but is relatively.insoluble j# 0f hePpnconmon organi c 'solvents. The
ability to localize this functigQuat{mo? to the surface of cells and

mul ti-cellular structures prf%%ﬁ d’nuhﬁér of applications as
denonstrated.: . Wiilst not wi,ghihbvto be bound by theory it is believed
that the properties of ghe/functional |ipid constructs may be nodified and
refined to suit particylsr. applications by by selection of the cation (re)

or derivation of t freé™carboxyl groups of the structural motif to
provi de nodi fi edstfPucPural notifs, e.g. by substitution with methyl (Cl13;
MCMG) . 'The_prope??{%s&pf the functional-1ipid constructs for use in the

cl ai med net hods nust be such that they can be readily dispersed in

bi ol ogi cal |y conpatible nedia in the absence of solvents or detergents, but
i ncor por at ghbpEOrt he -dididthhiiayey sfac jmemhrang whesim okati oniof . t he
construct is contacted w t-h a suspension of cells or nulti-cellular.
Pepti de- | i pi8 €BHeIFUCk L¥i%-h these potentially conflicting properties are
prepared by selection of other conmponents of the spacer (S) in addition to
the inclusion of the unnodified (CM5 or nodified (e.g.. MCM5 structural
nmoti f and/ dfclhevshdudias® dfla proxi mal termnal sequence (PTS) in the
peptide (F). The preparation of the peptide-lipid constructs where Sis
linked to F via a sul phide bond formed with a termi nal Cys (Cys) residue of
the peptide at the carboxy-term nus of the peptide is preferred as the
peptide is |l ess prone to oxidation. 40 A range of peptides may therefore
be prepared as peptide-lipid constructs for use in nethods of effecting
qualitative and quantitative changes in the |evels of peptide expressed at
the surface of cells and multi-cellular structures. A particular advantage
of the biotin-lipid constructs is that they permt cells or nmulti-cellular
structures to be localized to surfaces with mninmal detrinent to the

bi ol ogi cal activity and viability of the cells or nmulti-cellular structure.
Exanpl es of the localization of cells to a surface are provided. It will be
noted that where the localization to a surface is achi eved by neans of

avi di n-coated magnetic beads the localization is reversible, thereby

provi ding the opportunity to control the selection and positioning of cells
on a surface. The utility of the constructs in sub-cellular fractionation
and | ocalization of menbrane bound Organelles to surfaces is contenplated.
The utility of the constructs in pronoting the aggregation. of popul ations
of cells as may be required in the generation of hybridomas is al so
contenplated. .:[followed by page 4 41 SCHEME | H3CyOi H3c cH, o DW
(CH3CH2)3N "VI O O riLoiCH3 ,Atr)r NLto O 0-OH3 Il CH3OH H20 NaOH O



HH3C .,...... 0.4.N.A ....... , 11-40-CH3' H3CrIH 1. CH3 00 OH
N, W Di cycl ohexyl car bodi i m de N-Hydoxysuccinimde D\e7/M 0O N H3c-H3 IHU0 C
00 ON 42 )t-will be understood that for anon-specific interaction, such
as the-interaction between diacyl- or dialkylglycerolipids or

gl ycer ophosphol i pi ds and a nenbrane, structural and-stereo-isoners of
naturally occurring lipids can be fundﬁlonally equi valent. For exanple, it
is contenplated that diacyl glycerol 2- phosphate could be substituted for
phosphati date (diacyl glycerol 3-phosphate). Furthernore it is contenplated
-that the absolute configuration of phosphatidate Can be either Ror S -
The structural notif (CM5 nmay be prepared by the d sung§ zed in
Schemne | aﬂﬁlScﬁéﬁﬁthla%q?rﬁﬁ§WFﬁe° H@“%JB§FFU%?Q§%% (fg 1) and
eMX(2). T gBQrétflﬂﬂzt%néhelﬁs.{&lcédﬂs%lrueet«bf tﬁ&estpfueparatl on of
functional -Tipid constructs utilizing this structural notif, -and the use
of these constructs in chenical -and bi-ol ogi cal appllcatlons is described
bel ow Preparation of the structural notif designated CMG grials and

Met hods Acetone, benzene, chloroform ethylacetate, nethangd},tol uene and
o-xyl ene were from Chi nmed (Russian’ Federation). Acet o |trwﬁiﬁwas from
Cryochrom (Russi an Federation) .- DMbO, - DMF, CF3000H, Et3
N, N - di cycl ohexyl car bodi i mi de and Nhydr oxysucci nbwi de fron1Nbrck P
(Germany). Imnodiacetic acid dinmethyl ester hydrGchlarideg,was from Reakhim
(Russi an Federation). 43 Dowex 50X4-400 and p ex LH-20 were from

Amer sham Bi osci ences AB (Sweden). Silica~gel 6 sof rom Merck (Germany).
Tetraam ne (H2N- CH2) 4C x 2112SO4 was synt esy” as described’ by Litherl and
et al. (1938). Thin-Ilayer. chronatograghy X pertormed using sili.ca gel 60
F254 al um ni um sheets (Merck, 05554) tiv\detection by charrlng after 7%
H3B04 soaking. Preparation of (R2-( %g -butoxycarbonylanlno ‘acet.yl am no) -
acetyl ] - met hoxycar bonYl net hyl; a acebikc acid nethyl ester (SCHEME 1) To
a stirred sol.ution of (nethoxyeanbonyl methyl-anino)-acetic acid nethyl

ester hydrochl oride (988 my, ™ molY) in DVF (15 m) were added

(Cﬂz)

6]

Boc-d yd yNos (3293 ny, mol ) and (CH3CH2) 3N (3475 'IL, 25 nnbl) wer e
added. The 'm xture ma % Nuf red overni ght at roon1tenperature and then -
diluted with o-xyl (70 m ) and evaporated.' Flash colum chronat ography

on silica gel. (pae#eﬂKln toluene, and eluted with ethyl acetate) resulted
in a =l ade productR1Tﬁe crude produet.waS di ssolved in chloroformand
washed sequentially with water, 0.5 M NaHCO6. and saturated KC1.. The

chl orof orm extract was evaporated and the product urlflede} gn g Sklica
gel col urm wheaekBdi$ rffehlcondPerkPEnEL @F 1R et h® 1529 HRA

chl or of or mynet hanol ) .- Evaporation of ‘the fractions and drying under vacuum
of the reS|due provi ded a col ourless thick syrup. Yield 1785 ng, (95% .

TLC. RfF=0.49 (7:1 (v/v) chloroformnethanol). NVR (500 MHz, [ MDMSO, 30
© 8, ppm 1H, NHCO), 6.979 (t, J=5.9 Hz, 1H, NHCO0),
4.348 and J%Sgég‘fg by Fag My 17 .



44 2H, NCH2C00), 3.969 (d, J=5.1 Hz, 2H, COCH2NH), 3.689 and 3.621 (s, 3H
OCH2), 3.559 (d, J=5.9 Hz, 2H COCH2NHO00), 1.380 (s, 9H, C(CH2)?2).
Preparation of ([2-(2-tert-butoxycarbonylam no-acetylann0)-

acetyl | - met hoxycar bonyl net hyl - am no) -acetic acid (SCHEME |) To a ,stirred
sol ution of

{(2-(2-tert-but oxycar bonyl am noacetyl afti no) - acet yl1] - net hoxycar bonyl net hyl - a
m no) -acetic acid nethyl ester (1760 ng, 4.69 nmol) in nethanol (25 nml) 0.2
M aqueous NaCH (23.5 m) was added and the solution kept for .5 mn at room
tenperature. The solution was then acidified with acetic acid (0.6 m) and

evaporated to dryness. Colum chromat ogr e _residue.on silica gel
(packed in %t KByl lgEEt%&“‘ee%‘r?d:léﬂeuf’édtWt%’p?%afpfi‘}F VIS BPOH Rt hyl

acet at e/ watigloyiiesUb t Beh il RaleeO¥eREEbnstruct of the structure:
f[2- (2-tertbutoxycarbonyl am no-acetyl am no) -acetyl] -

nmet hoxycar bonyl net hyl - am no) -acetic acid nethyl ester (63 ng, 3.4% and
target conmpound (1320 ng). The internedi ate product was then di¥sol ved in
met hanol / wat er/ pyridine m xture (20:10:1, 30 m) and a N’ﬂwb‘ugh an ion
exchange col um (Dowex 50X4-400, pyridine form 5 n1) u:se)r,mve resi dual
sodi um cations. The col um was then washed Wlt sol vent m xture,
t heel uant evaporated, the residue dissolve orrrdbenzene m Xt ure
(1:1, 50 n’) and then-evaporat ed and dried d m cuum Yield of 10 was
1250.ng (749, white solid. TLC Rf=0.4% (4:3; (vf’v/v) |-PrO-|/ethyI
acetate/water). IH NVR (500 WMHz, [ D6] /3t m xture of cis- and
trans-conformers of N-carboxynet hyl e unit c.3:1. Major. 45
conforner; 8, ppm7.717 (t, HZNH ; NMGO), 7.024 (t, J=5.9 Hz, 1H;

<
~

NHC00), 4.051 (s, 2H NCH2CO( 8 (d, J=5 Hz, 2H, COCH2NH), 3.786
(s, 21-1; NCH2COOH),- 3.616¢9(s ; ¥/ 3 563 (d, J=5.9 Hz, 2H
COCH2NHC00) ,” 1.381 (s, 9H, /! 3) ppm mnor conforner, 8 = 7.766 (t, J=5
Hz, 1H, NHCO), 7.015 (t jl_— 9 Hz, 1H JIHC00), 4. 288, (5, 2H; _NCHZ'COOCHB),
3.928 (d,: J=5 Hz, 2H, ,@CHZNH) 3.858 (s, 2H, NCH2COOH), 3.676 (s,

OCH3), 3.563 (d, 2H, COCH2NHC00), 1.381 (s, 9H C(CH3)3).
Preparation of (p2- 2 tert But oxycar bonyl ani no- acet yl ami:no) -

acet yl ] - met hox§@atBonyl net hyl - am no) - acetic acid Noxysucm ni mde ester
(Boc-Gly2(MCM3E y 1Nos‘3 (SCHEME 1) To an ice-cooled stirred solution of
{[2-(2-tertbutoxycarbonylam no-acetyl am no) - acetyl] -

met hoxycar t hyt i I nd,

N hydr oxy s AR R b1 b ‘(20 e O pES OF sluickeRTaTH, (o [halll Leald

N, N - di cycﬂehwﬂmdﬂodm msdeh(eYSﬂt@@er 3, 651 mmﬁ) amhani it @ref id$ stirred
at 0C for e r cipitate of
N, N - di cycf:i ﬁexﬁ%‘%r%a%\}\lflggtflﬁlggge%faé %@%Hg%%ﬁ@%é%%ﬁr}g%%%@ %nd
filtrates évaporsteih t(@raonlenpﬁaits'oﬁwner_at'liwgsﬂ esi due was then agitated
with (CH3CH2)20 (50 m) for 1 hour and an ether extract rermved by

decant ati on. The residue was dried under vacuum providing the active ester
(1400 ny, 928fewmspiay Whitiee shbamrudt@re Res=0. 71 (40:1 (v/ v) acetone/ acetic
acid). 46 Major conforner; 5, ppm- 7.896 (t, J=5.1 Hz, 1H NHCO), 6.972
(t, J=5.9 Hz, 1H, NHCI)O) 4.533 (s, 2H, NCH2CcOQN), 4. 399 (s, 2H
NCH2COOCH2) , 3.997 (d, J=5.1 Hz,9BH; COCHZNH) 3.695 (s, 3H OCH2), 3.566
(d, 3=5.9 Hz, 2H COCHZNHCD é;SOO(s 9H oCHg)Z) M nor conformer; 8,

ppm 7.882 (t, J=5.1 He, %ﬁ 1H, NHC00), 4.924
(s, 2H NCH2000N), 4.133 (s, 211l NCHg fd, J=5.1 Hz, 21-1:
COCHZNH), 3.632 (s, 3H, OCH2), 3.572 (d, J 5 9ff, 211; COCH2NHCDO), 1.380

(s, 911; .C(CH2)2). The active ester (1380 nm) Wi di ssol ved in DMSO to
provide a volume of 6 mM and used as a 0.5 M sol utlon (stored at -18 C).
[foll oned by page 47] - 47. SCHEME ||
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0, CH3 ONNH Oy o,pH3+ 140 O -Ne5 Hcill 3 CH3 00 N-O 0. 00 CHd"3
.k.,0ELln ONO cH3 0 0.3 o0o,CH3 r1/40t, fl O, "cH3, T.cw. 0 CH3 0O n oCH3
rAo o Nc--..v-k...,NH2 O 48 Preparation of

([ 2-(2-tert-Butoxycarbonyl am no-acetyl 8m n0) -

acetyl | - met hoxycar bonYl net hyl -am no] -acetic acid nmethyl ester To the

stirred solution of (nethoxycarbonylnethyl am no)- acetic acid nethyl ester
hydrochl oride (988 ng, 5 mol) in ME (15 m) Boc-d yd yNos (3293 ngy, 10
mol ) and Et 3N (3475 pl, 25- mmol) were added. The m xture was stirred

overnight at roomtenperature (r.t.), then diluted with d-xylene (70 nl)

and evaporated. Flash col um chrg tography on silica gel &ﬂacked in

tol uene and eluted with ethyl adet’ate) resulted in crude oduct. The
crude product. wasydifssol ved §i nﬁghlopoforn;andlggehed §§Xten9| ?I* with

water, 0.5 M M ﬂ«gm

evaporated, -and ah oduct masopurlfled on a lica gel C@Iunn (packed in
chl orof orm and el ut ymth chldroforninethanolmﬁ§ 1). Evaporation of
.fractions and vacuum-drying of residue resulted in.a colorless thick syrup
of (3) (1785 ng, 959@ TLC: Rf = 0.49 (chloroform net hanol 7:1).

designated MCMG(2);

"designated CMG(2).

In a second aspect the invention provides a water soluble
_ peptlde llpld construct of- the structure F-S-L- where S is a.

spacer linked to F via a sulphide bond and 1ncludes the

substructure.

oM
o 0 0

/ﬁ\/lLyl/\ng\)J\ﬁ—(CHz) -Nj'r\l‘[’;\/g\ﬂ/\ﬁ

oM

where g is the integer 1, 2 or 3, M is a monovalent cation or

substituent, and * is other than H.



IH NVR (500 MHz, [06]OMSO, 30 C) 6 = 7.826 (t, J = 5.1 Hz, 1H NHCO, 6.979
(t, J - 5.9 Hz, 1H NEC00),'4.348 and 4.095 (s, 2H NCH2C00), 3.969 (d, J =
5.1 Hz, 2H, COCH2NH), 3.689 and 3.621 (s, 3H, 00113), 3.559 (d, J= 5.9 Hz,
2H, OOOH2NH000), 1.380 (s, 9H, Cwve3) ppm 49 Preparation of

([ 2-(2-tert-Butoxycarbonyl am no-acet Yl am no) -

acetyl } - net hoxycar bonyl net hyl - am nc] -a®etic acid To the stirred sol ution of
([ 2-(2-tert-Butoxycarbonyl ahi no-

acet yl am no) - acet y1] - net hoxycar bonyl net hyl - am no) -acetic acid nmethyl ester
(1760 ng, 4.69 mol) in methanol (25 m) 0.2 M aqueous NaOH (23.5 nm) was
added. The solution was kept for S mn at nt., then acidified with acetic
acid (0.6 m) and evaporated to dryness. Columm chromat ography of the

resi due on E&lelf_lecg@bggl (}@%@gtirnct@t@yls acetate and eluted with i PrOH et hyl
acet at e/ wat er 1)) resutted in recovered (3) (63 nmy, 3.4% and crude
target conpound (1320 ng). The crude, target conpound was- di ssolved in

met hanol / wat er/ pyri di ne xtureM(ZO" 10: 1, 3¢ rﬂ) and pagsed t hrough an

i on- exchange col um (Do X 50X pyridi pe' form 5 ) to renove
residual Na . cations. *et(ﬂ‘ ﬁwashed M t h dhe sang m xture, eluant
evapor at ed, di ssol ved i m\q&f Denzef 50 m) then
evapor at ed and dried injvacull o p1 ovi de a?&% ofy ij e (10) was 1250 ngy
(74%, white solid. TLC] Rf = 0.47 (iPrOH e cetate water (4:3:1)). IH
NVR (500 MHz, [DdDIVBO 0 O of mx§Ure of ¢is- @nd" trans-'conforners, of
N- car boxynet hyl - gl yci ne un|t c.3:1. Wmjor conformer: '=Y%7.717 (t, J = 5 Hz,
1H, HMCO), 7.024 (t, J = 5.9 Hz, -1H NHO00), 4.051 (s, 2H, NCH2COOMWe),
3.928 (d, J =5 Hz, 2H COCHZNH), '3.786 (s, 2H, NCH2COOH), 3.616 (s, 3H
50 OCH3), ®hB68 lidis Jtbhe 5n@egklz, 12H;, C’O@HZNHCI)O) 1.381 (s, 9H, Cwve3) ppm
M nor conforner: 6 = 7.766 (t, J - 5 Hz, 1H, NHCO, .7.015. (t, J - 5.9 Hz,
1H; NROOO), 4.288 (s, 2H NCH2000Me), 3.928 (d; J = 5 Hz, 2H, COCH2NH),

3. 858 (s, ZPHzfACHRIGOOH) and. B76résth8HntEQE3) 2.3. 563 (d, J =5.9 Hz, 2H
COCH2NHCOO) , 1.381 (s, 9H Cwe3) ppm Preparation .of
([2-(2-tert-Butoxycarbonyl amno-acetyl ami no)-

acet y1] - nePhegycas bony net Hybradiiynol -acetic acid Noxysuccinim de ester

Boc- Gly2( MCM3 y).Nbs To an ice-cooled stirred solution of

([ 2- (27t ert But oxycar bonyl am no- acet yl am no) - acet Y1] -

et hoxycar boayénathhyl Lakne} dheeylgl s bpht2ponppid. 321omeol ) and

N- hydr oxysucci i de (420. 3. 65. |.), in.DMI (10 ml) :

N, N -di cycPJéﬁt ?E(‘]%Ja‘%’b&dilﬁnpnggs}?%%ﬁl@e%ﬁélglﬁ%%'was added. The mixture
was stirred at 0 Cfor 30 nmin, then for 2 la-at r.t.. The precipitate of

N, N - di cycl | urea was f ered off, washed with DM (5 m) and the
filtrates gggg%/"é‘t‘?rsg’lt 8agemlllrzuj vol ume. The residue was agitated with
Et20 (50 m) for 1 h.- An ether extract was renoved by decantation, and the
residue dried in vacuumto yield the target conmpound (1400 ng, 92% as a
white foam 51 IH ND/M (500 MHz, [D6]DVMSO, 30 C), m xture of cis- and
trans-confornmers of N-carboxynethyYl-glycine-unit c. 3:2. Major conformer: 6
= 7.896 (t, J - 5.1 Hz, 1H, NHCO, 6.972 (t, J =5.9 Hz, 1H, NHC00), 4.533
(s, 2H, NCH2000N), 4.399 (s, 2111 NCH2COOWE), 3.997 (d, J = 5.1 Hz, 211;
COCH2NH), 3.695 (s, 3H 0C113), 3.566 (d, J =5.9 Hz, .2H, COCH2NHCO00), .
1.380 (s, 9H, Cwe2) .ppm Mnor conformer: 6 = 7.882 (t, J = 5.1 Hz, 1H
NHCO), 6.963 (t, J = 5.9 Hz, 111; NHC00), 4.924 (s, 2H, NCH2COON), 4.133
(s, 211; NCH2COOME), 4.034 (d, J = 5.1 Hz, 2H, OOOH2NH), 3.632 (s, 311,
00113), 3.572 (d, J = 5.9 Hz, 2H, COCH2NHO0O0), 1.380 (s, 9H CMme2) ppm
Preparati on of DOPE-Ad-CMI|)am ne (SCHEME |111) DOPE- Ad- CME 2) ami ne was
prepared from{[2-(2-tert7 .butoxycarbonyl am no-acetyl am no)-acetyl]

met hoxycar bonyl net hyl - am nol -acetic acid N-oxysuccini mde. ester

Boc- Gly2( MCMGly) Nos according to Schenme 111. (followed by page 52] 52
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Préferably, the structure of the peptide-lipid construct

Qu HN
o %%J
wH h
q w{
0
Nw/m
o)
&

< { h
Q o
q}ﬂcaguu ° !
v

o/\l|

includes the partial structure:

o={ o=
Ry Fa

- :
where v is the integer 3, ¢ or 5, M’ is z monovalent cation,
and'Rl andﬁRa are independently selected from the group
consisting of: alkyl or alkenyl substituents of the fatty
aclds trans—-3-hexadecenoic acid,'cis~5vhexadecenoic'acid, cis-
7-hexadecenoic acid, cis-9-hexadecencic acid, cis—-6-
octadecenolc acid, cis-9-octadecencic acid, trans—9-
octadecenonic acid, trans-il-octadecenocic acid, cis-1ll-
octadecenoic acid, cis-ll-gicosenoic acid or cis-13-docsenoic
acid. .

[followed by page 18]
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Xz ?.? r-z z_izr 00-40 ro ztzmol to. ) 00 wz=z toto 54 Preparation of
functional |ipid constructs (F-S-L)(SCHEME 1V) Preparation of
DOPE- Ad- C1G 2) -pAla-Mal -M | t (K, M (X) The construct

DOPE- Ad--CME 2) - PAl a- Mal - MLl t (k, M ( X) "was' prepared according to Schene | V.
DOPE-'Ad- CM& 2) armine was treated with 5-fold excess of 3- mal ei mi dopropionic
aci d oxybenztriazol ester (12) in i-PrOHwater. Conversion of DOPE-Ad- CM{ 2)
into was sonewhat | ow nal ei m doderivative (about 70%, presunably. due to
fast hydrolysis of the internedi ate pronoted by the amount of organic base,
di i sopropyl ethylam ne; required to be added to keep. DOPE-Ad- CMX 2) in '
sol ution.” Thermateivtydonesivaiive YMAsneSpdmtiad-1bi40cyialdeafter

gel - perneat i qgcgmegn@flgqgaq@%l %r§gp11t@d_ex LH- 20 (i-PrOHwater, 1:2).
Initially, the conjugation of the maleimdo-derivative with peptide was
attenpted using i-PrOHTRI S buffer, pH 8 (1:2), but the internediate
appeared to be alnost insoluble in this nmedium Howeversy Btion of
pyridin (1 pl/ng.of internediate) resulted in inmedi ml ution of
reactants and a surprisingly clean and substan 'aléiw nmpl'ét e conversi on.
Not abl y, al t hough no reduci ng agent was used t brgventS. oxi dative
deactivation of the peptide, M analysis of %h ol e reaction m xture
reveal ed no traces of S-S diner. The sir construct (X) was purified on
a Sephadex LH 20 colum.- A sol ubil{ty.Xobl em was agai n encountered as
fractions containing (X) were Iighg_I)\yNo que. This woul d appear to

i hdi cate that the anmount of b deel{to the eluent was insufficient to
keep conpounds properly chart a,v"ar?d sofuble in the concentration range of
1-5 ng/ M ." The structure, of—purifyed construct (X) was unanbi guously

establ i shed by NMR and “spectra. NWVR spectrumreveal ed the expected:
peptide: DOPE ratio deduced fromthe si gnal ratio for the nost
characteristic arespt#C and ol efin protons. According. to M5 data, al nost
hal f of the final pfodict (X) spontaneously fornmed pyroglutanyl derivative
([M17]+ fon). In MALDI: M5 spectra of (X) peaks corresponding to

"unnodi fi ed pepll deArgeprasgRt W e the kelat ed,peaks.arg apgent in ESIMS

spect rum of & subst ance. This Ls _.ascribed to facile fragnmentation at
t he thi OSUCCEIMI:;LI r??ggﬁbgﬁda ((?yest F‘F%E—”!\Sru@hgiélthreegs??:‘b * under MALDI ionization

conditions (destructive technique). The general nethod of Preparing
pepti de-1i pi Foddmedd bet pavgs 1applied with mnor nodification to the
prepar at igon of constructs including peptides (F) selected fromthe
followi ng List of Peptides: 56 '

18



57 59 The use of the peptideTlipid constructs in nmethods for effecting
.qualitative and quantitative changes in the levels ' of peptide expressed
at. the surface of cells and multi-cellular structures was illustrated with
reference to serodiagnosis.. In the followi ng table cross-reactivity of

pol ycl onal sera and nonocl onal antibodies of known specificities and red
bl ood cells (RBCs) nodified with the construct ,

DOPE- Ad- CMZ( 1 ) . - pAl aMal - Mur (D14C) (XlI) (2 hours, 37 C) is sumari zed.
[fol |l owed by page 60], 60 Reagent. |ID Type EI A/ Mal t enberger Specificity 2
T217 Human group AB serum Reactive with NUT-T peptides by EIA 1165 Hunman

group 0 ser umhREACLLYE Mntho NURPERddeSs -t ELRe 4ntdRO%nHIDBA QEOMP B serum

Reactive w t hMJT- M pept | des_b I T6025 Human group A serum Reactive
with MUT-T p@%?'r’dleglsgb%lder’ﬂ“it%”% S IntOSEX !

(xaa) ,‘c_wrs (Xaa),
0. S

=L
X(d’az)wo
oM H
! 0 }4 NG
-gi<"ms b
o]
Wl
w
5 -
N 19 )
1 m% h .
Q
ol .

0
%’(C‘Hzlu
NH
5

J“<:
o o=&
Ry 2

where thHe sum of x and v is greater than 5.
Opticnally, F is a peptide including a proximal. terminal
sequence (PTS) selected to promote solubility of the. peptide.

10 In a preferment of this option, the PTS of the peptide is

selected from the group consisting of:

SerLysLysLysLysGly
Alallaplaila
ClySerGlySerGly

Preferably, the Cys residue is a terminal Cys residue of the

- 15  peptide (Cys).
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T8445 Human group O serum Uncertain. 8 15896 Human group O serum Uncertain

9 MII Mnoclonal antibody Reactive with M 11l red cells 10 M a Mnocl ona
anti body Reactive with M 111 red cells 11 Mur Monocl onal anti body Reactive
with Mur positive red cells 12 Gam I gG nonocl onal, antibody. Reactive with

M 11l red cells. 13 BoxH Human serum , Uncertain 14 TAP1 Human group O
serum Presuned NUT-K specificity 15. fﬂPZ . Human serum Presuned MJR
specificity

Preferably, the terminal sequence of the geptide is selected

from the group consisting of:

FGlyLysLyéLysLysSergxg
' AlahlaRlahAlaCys
GlySerGlySerGlyCys .
gy§SerLysLysLysbysGly |
ngilaAlaAlaAla

CszinerGlySerGly

Preferably, the Cys feéidue is a terminal Cys residue of the

: pepfide at the carboxy-terminus of the peptide.

Preferabliy, F ié'alpeptiQe tomprising'an epitope of,éntigené
'selectéd ffom‘the group consisting of: Glycophorin A, A
GlycophoriniB, or mutations thereof (including the MNS_blbod -
group system). Morxe prgferébly, F is_é peptide selected frdm‘
theAList bf Peptides. Most preférably, F is a peptide selected

from the group consisting of:

GlnThrAsnAspLysHisLysArgAsﬁThrTyrAlaAiaAléAlaAlagxg
‘GlnThrAsﬁAséLysHisLysArgAspThrTyrGlySérGlYSerG;ygxg
.anfhrAsnAépMetHisLysArgAspThrTyrGlySerGlySerGiygzﬁ
SérSerGlnThrAsnAspLysHisLysArgAspThrTyrCys
ThrTergoAlaHisThrAléAsnCluValgig
Th%TerroAlaHisfhrAlaAsnGiugyg
EroAléHisThrAléAsnGluValgzﬁ
SerGlnThrAsnAsplysHisLysArgAspCys

CsthrTyrPrbAlaHisThrAlaAsnGlu'



Antibody ID Specificities Transformed cells, Untransfornmed dells
Expect edl -postivesl T165 serum Mur 10 O T6025 serum K+Mur 5 T8445 serum
Mir+Hi | +Tsen 5 0 T5896 serum MtK+(Mir). 0 O

Preferably, L is a glycerophospholipid selected from the group
.congisting of: 1,2-0-diclecyl-sn-glycero-3-
phosphatidylethanolamine (DORE) and 1,2~0-distearyli-sn—
glycero-3-phosphatidylethanclanine (DBSPE}.

5
In an exemplifying first embodiment of the second aspect the
invention provides a peptide-lipid construct of the structure:
GlnThrﬁsnhspLysHisLysA:gAspI'hrTyrGlySerGlySe:GlyCyI
Q
Cﬁz) 20
o i
?Eq N; FIESy
A
0 N—éj
NE
NH
s ‘<o—
O
o
OH Q
¥H
I
%hnn ]
S
O\]\(J‘NH
"
o= o
R, =&lg
10

designated DOPE~Ad—CMGk2}“ﬁAla-Mal~PTS—Milt{K)(IX).

z1



1 | Expected negatives Japan MbAb Mur O T4130 serumHi | +Tsen 0 0 T217
serumT 0 0 T7202 serumMO O T8012 serum MtK+T 0 O Japan MADb
MIII(1:1‘0)‘0

P

In an exemplifying second embodiment of ths second aspect the

invention provides & peptide-lipid construct of the structure:

GlnThrasnAspLysHisLysArghsplhrTyrSerSerGInThrAs nill.spbietHLsLysArgAsanrTeryT

1

5

O
N
(CH &
o Q m{r
0 0

S H
{CHg) ¢
: 0\}(5_'
0" Ny
a
0= o
R1 Ry
5
degignated DOPE—Ad~CMG{2)~ﬁAla~Mal~Milt(K,M)(x).
{followed by page 23]
10
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0 0 Box Hill Japan serum MoAb ? O "M a(1:50). 0 0 E119 KBL 7201 MADb
M a. GAMVA( 1: 100) O 61 Modification of red blood cells with peptide-lipid
constructs Red blood cells are nodified by mixing 1 part by volune of
washed packed red bl ood cells with 1'part by vol une of peptide-Ilipid
construct dispersed at a concentration of 10 to 1000 pg/m in cell nedia
(Cel presol m). The suspensions are either: 1. incubated for 2 hours at 37 C
bef ore bei ng washed and. suspended in a cell mediumfor serol ogical

anal ysis at a concentration of 0.8 to 3% (Method 1); or 2. incubated.for 3
to 4 hours at roomtenperature (circa C) followed by .18 hours at 4 C

bef ore bei ng Washedcandisyspeniged kAcdigeht mmdhunaéﬂhdséﬁﬂbggh§ﬁ| analysis
at a concent riakkot: &f 5058 % ral testin

modi fied red bl ood cefls §§§0?3§%%§§9qqg§%ﬁgﬁ§9§$§@§$5§ed=%:ucgg%e

either of two eStablished systenms (0O or= no agglutination, 1+ or 3 = very
weak agglutination, 2+ or 5 = weak aggl utirratrrtgmi:iSFpragcioaypdetat e strong
aggl utination, 4+ or 10/12 = strong aggl utination) Serol ogical pf?tforns
used are Tube (addition of reagents and reactants into plasti gl ass
serol ogy tubes and aftet 'appropriate incubations, mashlng a%ﬁ&ﬂz
centrifugation observing .reactions throscoplcally b a 10X

magni fi-cati on eyepi ece and scoring). and BloVUen1(ad%é;§?ﬁ react ants
into cassettes containing beads (including sone rea s) and ($2 "after
appropriate incubations and centrifugation ob g the reaction patterns
trapped within the Gel matrix). .BioVue is tgﬁq ol ogi cal col um

aggi utination platform of C}thoC1|n$caI &S, Diamed is the
serol ogi cal col umm aggl utinati on plgtfo C] D amred AG.

WA

NH

where R: and R, are both {CHz)}7CHCE (CHz) 7 and designated DOPE-
Ad-CMG(2) -BAla-Mal-Mur (D14C) (XI) .

10 [followed by page 24]
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Serum sanpl es were avail able from 47 bl ood donors of negative antibody -
screen status. These sanples were designated "negative sanples", but not
determ ned -not to have anti-MItenberger antibodies). Three serum sanples
known, to. have M I tenberger rel ated.antibodies T217, T6025, T5896. These
sanpl es were designated "positive sanples", but not determ ned to have
anti-anti bodi es agai nst the peptide of the peptide.of the construct

desi gnat ed DOPE- PEGG- pAl a-Mal -M |t (K) (MJO). A suspension of 3 % nodified -
RBCs was prepared in PBS and 30 pl of the suspension mxed with 30 ul serum
sanpl e. The m xtures were then .incubated for 45 mn at 37 C. Foll ow ng

i Rcuﬁa’;i oridt Qhﬁ AB%ewenefmf f&dmemda%m%,@t S lah@rgelcmi]faldégzgm (sgtti ng:h

“hi gh") an S Bk Vi O« t. .Lon .hef.ore bei shed 3 tines wt

PBS. After washing on% %r%%go%IE%?EF%EQ'lgﬁ?¥?ﬁﬁﬁggc%?%%%ﬁﬁﬁ“??@ﬁy was
added and the tubes then centrifuged for 10 s in an | nnmufugem (setting:

"high"). Tubes were then read and serol ogy scores reggtdedsse{Ea ts on the
observed serol ogy scores are provided in the legends to the follow ng
tables. 63 Age of nodified RBCs (days) Concent ron of

DORE- PEG5- 13Al a--Mal - M | t (K) (MDO) (ng/ mL)  Serum 1.0 (n =47) &% = 21)
0.25 (n = 21) 3 Negative sanples AHG+ AUG AHG+ AHG GR §; 1 46

%}_ﬂ“<~NH

o4

| MH{NH
| S

where R; and R; are both (CHﬂvcHCH(CHﬂvland designated DOPE~
Ad-CMG(2) ~BAla-Mai-Syph (VEC) (XII) . h

10 " ITn a thirda aspect the invgntion provideas a method of detecting

reactive antibody in the serum of a subject including the
steps of: .

. * Contacting a sample of the serum with a suspensioﬁ of
15 cells modified to incorporate a Ffunctional lipid
construct (F-5-L) of the first or second alterhatives of

the first &dspect of the invention or a peptide-liipid

24



021 021 Table 1. Summary of reactivity of sanples of serumfrom 47 bl ood
donors not expected to have anti-MI|tenberger, activity ("negative

sanpl es"). AHG+ neans sanple reacted by the anti-human globulin test. AHG
means sanple is unreactive. RBCs were nodified with the

pepti de-1ipid-construct designated DOPE- PEGS- 0Ala-Mal-MIt.(K) at the
concentrations indicated. Sera were tested agai nst nodi fi ed RBCs foll ow ng
3 days storage. Age of nodified ABCs (days) - Concentration of

DOPE- PEG5- HAl a-Mal -M It (K) (MDO) (ng/m ) Serum 1:0 0.5 0.25 3 T217 2+ 1+

3 T6025 ,- 4+ 3 T5896. - 24 T217

‘s Incubating the mixture for a time and at a temperature
sufficient to allow agglutination; and
e Determining the degree of aggiﬁtination of the cells in

the mixture;
where:

F is a carbohydrate or peptide comp;ising an epitope for

the reactive antibody. -
Optionally, the method includes the intermediate step of:

¢ Adding an ahti—sdbject-globulin-antibody to the mixture
prior tb determining the degree of agglutination of the

cells of the mixture.

' Preferably, the anti-subject globulin antibody is anti-himan

globulin (AHG) antibody.

Optionally, where F is a peptide, the method includes the

'p;eliminary_step in -
e Adding an amount ‘of ‘the peptide to the sample of the

serun;

where the amount of the peptide is sufficient to neutralize
non—speéific agglutination or confirm specificity of.the

reactive antibody.



- n.t. 24 T6025' 2+ 2+ 24 T5896 _ - n.t. Table 2Results by tube ierologY
of 3 serunms known to contain antibodi es agai nst antigens of the

M | t enberger conpl ex. Score results show sanple. reactivity by the
anti-human globulin test, 1+ = weak, 2+ = medium 3+ = nediunfstrong, 4+
=,strong,. - nmeans sanple is,unreactive. RBCs were nodified with the
peptide-lipid Construct at the concent®ations indicated. Sera were tested
agai nst nodified . ABCs followi ng 3 daVs an 24 days storage. (nt. - not
tested). 64 Age of nodified ,RBCs (days) Concentration of
OOPE- PEG-0Al a-Mal -M It (K) (MDO) (ng/ ) Serum 1.0 0.5 0.25 T217 - - 1+

Preferably,-the reactive antibody is reactive to an antigen
selected from the group consisting of: Glycophorin,A,
'Glycophorin's, or mutatidns thereof (including the MNS blood

group system).
Preferably, the subject is a human.
Preferably, the cells are red blood cells.

In a third aspect the invention provides a method of preparing
a peptide~lipid construct of thé_sécond aspebt of the

invention including the step of:

s Reacting a peptide including a Cys residue with a
functional lipid construct. of the third alternative. of

the f£irst aspect of the invention.

In a fourth aspect the invention provides a method of
effecting qualitativé and quantitative changes in the
functional moieties expressed at the surface of a cel; or a

multi-cellular structure including the step of:

] ‘contacting'thé cell or multi-cellular étructurg with a
solution of a functional 1lipid construct of the first -
aspect of the invention for a time and at a temperature .

sufficient to allow the construét to incorporate into the

cell or multi-cellular strgctﬁre.



T6025 1+ 1+ 3 T5896 - T217 - 24 T6025 2+ 2+ 1+ 24 T5896 - - Tabl e
3. Results by Dianed col um serology of 3. seruns known to contain

anti bodi es agai nst the M| tenberger conplex. Score result's show sanpl e
reactivity by the anti-human globulin test, 1+ = weak, 2+ = nedium 3+ = -
medi um strong, 4+ = strong, -, neans 'sanple is unreactive. ABCs were

nodi fied with the peEkide-lipid const riict at the concentrations indicat ed.
Sera were tested. against nodified ReCs followi ng 3 days and 24 days
'storage. 65 Monoclonal antibodies ZT neD ZT ZT ZT

In a f£ifth aspect the invention provides a method of
immobilizing one or more cells or multi-celluldr structures

including the steps of:

* Contacting the cells or multi—cellulaf structures with a
solution of cqnstructs of the Fourth alternative of the
first aspect of the‘invention for a time and at a
température_suffiéient-to allow an effective amount of
the constructs to incorpérate intoithe cells'or multi-
cellular structures to provide modifiéd cells or multi-

cellular structures; and

. Contacting the modified cells or multi¥cellulaf5.
structures with an @vidin—coatedAsubstratelcapablé of

being reversibly localized to’avsufface.

Preferably, the avidin-coated substrate is selected from the

group consisting'of: avidin-coated magnetic beads.

Preferably, the being ré&éfsiblyrlocaiizéd to a surface is by

dpplication of a magnetic field.

_{foll@ﬁed by page 28]
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In an embodiment of the fifth aspect the invention provides a

method of immobilizing one or more cells or multi-cellular

structures including the steps of:

* Contacting the cells or multi-cellular structures with a

dispersidn of constructs of'the structure:

NHJLNH .
H B
(o] i HITHIY

(CHyy S

d n
Q
}-—m{ >
wd
Q /"”'QS .
(Cr,0 30

for a time and at a temperature sufficient to-allow an
‘effective amount of the constrﬁct to incorporate into the
cells'O: multi~cellular structures.to provide modified

cells or multi-cellular structures;

s Contacting the modified cells orrmulti—cellular

structures with avidin-coated magnetic beads; and

. Applying a magnetic field to localize the beads to a

surface;
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where R; and R, are both (CHp)7CHCH(CHz).

" In & sixth aspect the invention provides a method of promoting

the aggregation of a first and second population of cells

ircluding the steps of:

® Contacting the first populatlon of cells with a solution -
of constructs of the fourth alternative of the first
aspect of the invention for a time and at a temperature
sufficient to allow an effective amount of the constructs
- to iﬁcorporate into the cells to provide modified cells

of the first population;

. 'Contaéting the sécond'population of ceélls with a solution
of constructs of the fourth alternatlve of the First
aspect of the invention. for a time and at a temperature'
sufficient to allow an effective amount of the constructs

to. incorporate into the cells to prov1de modlfled cells

of the first populatlon,

e Contactlng the modified cells of one of the populatlons

'.w1th an excess of av1d1n, and then

s Contacting .the modified cells of the first and second

populations...
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~In an embodiment of the .sixth aspect the invention provides a
method of promoting the aggregation of a first and sécond

population of cells including the steps of:

¢ Contacting the first population of cells with a solution

of constructs of the structure

o
NH NH
! ]
Q HH

(SHyyy °

K 0
ol o NH( \—<
o} ) bR
N
o N

for a time and at a tempéréture sufficient to allow an

‘effective amount of the constructs to.incorporate'into )

the.cells to provide modifiéd cellé of the fi;st

pdpulation;. - o

LR

. Contacting‘the,sécond.ﬁopulatioh.of cells with a solution
of the constfucts:for a time and at a temperature '
sufficient to allow an effective amount of the constructs
.to incorporéte'inté thé cells to provide modified cells

of the first population;
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¢ Contacting the modified cells of one of the populations

with an excess of avidin; and then

e Contacting the modified cells of the first and second

p0pulations.

In all aspects of the invention M is typically H', but may.be
replaced by another cation such as Na ; K' or NHy" or
monovalent“substituent'such as CH;. The notation M’ excludes

. M being a monovalent substituent such as CHs.

For the most part amino acid residues of peptides are
‘identified according to Table 3 of Appendlx 2 of Annex C of

the Admlnlstratlve Instructlons under the Patent Cooperatlon
Treaty dated 7 February 2007 and in accordance with the

convention:
H,N-XaaXaaXaa...XaaXaaXaa-COOH

" In Tables the correspondlng one-letter codes for amino ac1d

‘residues may be employed to provide Tables of acceptable

dlmen51ons.

" In the description and claims of the specification the
following acronyﬁs, terms and phrases have the meaning

) provided:

“Avidins” means the biotin—binding tetrameric protein produced
'in the oviducts of birds, reptiles and amphibianeland
deposited in the whites of their eggs, 'its biotin-binding
homomers'and biotin-binding modified forms thereof including

EXTRAVIDIN™, NEUTRAVIDIN™ and NEUTRALITE™.



00
Ser
Lys
Asp
Thr
Thr
H s
Asn
Pro
Al a
G n.
Hi s
Pro

U GSerGSerGo GSerGSerCGc GSerGSerGc 0 0 0 0 0 0 O U O Peptide sequence
Ser Gn Thr Asn Asp Lys His Lys Arg Asp Thr Tyr Ser Ser G n Thr Asn Asp
Hs Lys Arg Ser Gn Thr Asn Asp Lys His Lys Arg Asp Ser G n Thr .Asn
Lys His Lys Arg Asp Ser G n Thr Asn Asp Lys His .Lys Arg Asp Thr G n
Asn Asp Lys His Lys Arg Asp Thr G n Thr Asn. Asp Lys His Lys Arg Asp'
Tyr G n Thr Asn Asp Lys His Lys- "JArg Asp Thr Tyr G n Thr Asn Asp Met
Lys Arg Asp Thr Tyr G n Thr Asn Asp Lys His Lys Arg Asp Thr Tyr G n Thr
Asp Lys His Lys Arg Asp Thr Tyr Thr Asn Asp Lys His Lys Arg Asp Thr Tyr
[Asp Thr Tyr Pro Ala H's Thr Ala Asn Gu Val Ser Gn [Asp Thr Tyr Pro
Hs Thr Ala Asn Gn Val Ser GQu Asp Thr Tyr Pro Ala H's Thr Ala. Asn
Val SeBiGtanAsindimg” TgrnProowteevEisnThbingianad® &R THETyr Pro Al a

Lh; ﬁl\: %O%rgygv]g_t}\%@a:‘l dé@%olﬂtf&& édﬂs%a'ﬁ'}'ts (BN uﬁh@rpﬁfbgrdﬂaavablghr- Tyr
conditions of the order 1071° M. :

“Diagnostic marker’” means a molecule, the presence of which in
a body fluid of a subject is diagnostic of a phenotype or.

pathological condition of the subject.

“Dispersible in biocompatible media” means capable of forming
a stable, single phase system in a medium at a concentration

sufficient to effecf gualitative and guantitative changes in -
the functi&nal moieties expressed at the surface of a cell or

a multi7éellular’structure without loss of vitality.

“(or one-of its derivatives)” means a chemical modification of
the chemical structure to provide'a fluorcphore with
substantially equivélent physico-chemical properties, but

modified spectral characteristics.

" “MNS blood group system “ means blood group antigens or

epitopes of those antigens and mutations which are present on
\-\ |- ] .

either glycophorin A, glycophorin B or mutations which resuiﬁ

in glycophorin A/B hybrids.
“pcv”_means packed cell volume.

“Proximal terminal sequence”- means that portion of the peptide
sequence prokimal to the amino- or. carboxy- terminus of the

peptide (F).

“Reactive-antibody” means an immunoglobulin, the presence of
which in a.body fluid of a subject is diagnostic of a

phenotype or pathologicél condition of the subject.
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"“RBC” means red blgod cells.

' “Water soluble” means a-stablé, single phase system is formed

when the construct -is contacted with water or saline (sgchlas

PBS) at a conéentra\tion{ of at least 100 ug/ml and in the

" [FLEX-PC ({Bruker), DHB).

absence of organic solvents or detergents. ' The terms

“soluble” and “dispersible’” are used synonymously.

Exémplifying embodiments of the invention will now -be
described in detail with reference to the Figures, of the

accompanying drawings pages.
BRIEF DESCRIPTION OF DRAWINGS B ' B

Figure 1., 'H-NMR spectrum of the construct DOPE-Ad-CMG(I)amine (11) (5.
mg/ml in D,0/CD,0D 2:1 & ppm). ' '

Figure 2. MALDI-TOF MS spectrum ©f DOPE“Ad-CMG(I)-BAlawMé;—Syph(V8C)(XII}

Figure 3. 'H-NMR spectrum of the construct DdPE-Ad—CMG(IJ—BAlawMalw
Syph(V8C) {XII) (7 mg/ml in D,0/CD;OD 4:1, pH c. 7.5; 600 MHz, 30 °C, &

ppm) .. 7.

Figure 4. 'H NMR spectrum of Biotin-CMG(2)-Ad-DOPE (I) (2.5 mg/ml in

CDs0OD/D20 1:1, & ppm, 600 MHz).

Figure 5. ESI-MS spectrum of Biotin-CMG(Z)—Ad—DOPE (I) (ThermoFinnigan

‘LCQDecaXP {(negative mode, 30% MeOH}).-

Figure 6. Fluorescence microscopy cf avidin AF labelied red blood cells

modified with the construct designated Biotin-CMG(2)-Ad-DOPE (I) (1 mg/ml)

_and stored for 14 days.

jraa
22



02 91 , LT 8?7 67 Spacer (z)swo 1 (Z2)OND I (Z2)DWD CMX2) | (MO I (Z)DWD 1
(z)oowo (z)DD ( z ) Dbio (2 DWOI(Z2)OND Leader 00 OO0 0O000O0DO0

Pepti de sequence Thr Tyr Pro Ala Hi's Thr Ala Asn Tyr Pro Ala H's Thr Al a
Asn Au Tyr Pro Ala His 'Thr Ala Asn du Val

34

Figﬁre 7. Fluorescence microscopy of avidin AF labelled zona-free D3.3pc
murine embryos modified with the construct designated Biotin-CMG(2)-Ad-

DOPE (I} (0.1 mg/mL) {40Cx magnification}.

€

Figure 8. Fluorescence confocal microscopy of an avidin AF labelled

Biotin-CMG(2)-Ad-DOPE (I)_modified murine embryo.

Figure 9. Attachmenf'of streptavidin béads to spermatozoa following
modification of the spermatozoa by incubation with the construct.

designated Biotin~CMG(2}-Ad-DOPE (I).

Figure 10. Retention by'strepta%idin.beads of following modification of
the RBCs by incubation with the construct designated Biotin—CMG(2)—Ad~DOPE

(I},
Figure 11. Structure ofAthe construct desigpated Biotin-CMG(2)-Ad-DOPE.

Figure 12, RL95-2 monolayers modified with 20, 100 and 500 pg/ml biotin-
CMG (2) ~Bd~DOPE or media alone in serum-free media ﬁA, C, E and G) and

éerum-containing media (B, D, ¢ and H).

Figure 23. Addition of Avidin Alexa Fluor® 488 to RL95-2 monolayers

modified with biotin-CMG(2);Ad-DOPE, Flubrescence microscopy images bf
cells after addition of Avidin Alexa Fluor® 488 incubated at 37 °C show

fluorgscence starts to internalize within 4 Hr {C) and is present in the

cell intérior in 24 hr (E}. No internalization was observed when cells

- were incubated ‘at 4dC (0, M.
DETAILED DESCRIPTION

The invéntion'resides_priméfily'in conjugating functional
moieties to a diacyl or_dialkyl iipid (LY via a spacer.(S) to
provide a construct (F-S-L) that is dispéréible‘in. '
biocompatible média, bﬁt wiii alsc spontaneocusly incorporate

into the lipid bilayer of a cell membrane or multi-cellular

structure.



Tyr

Pro Ala Hs Thr Ala Asn Qu Val Ser , Pro Ala Hs Thr Ala Asn G u Val

Pro Ala H's Thr Ala Asn Qu Val Pro Ala H's Thr Ala Asn Gu Val Ser r
Gu @u Thr Ay AQu Thr Ay Adn Leu Qu Au Thr Ay Au Thr Ay G n Leu Val
Gu Qu Thr Ay Gu Thr Gy @n Lqu Val. u Thr Ay Qu Thr ,dy dn Leu

Val

Hi s
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" The invention résides secondarily‘ih the use of the selected

structural motlf (CMG) in the applicaticns described and the

advantages that accrue ‘From u51ng this structural motlf and

derivatives thereof.

'Despite the advances in cell surface modification described in

the specifications accompanying the international PCT
applications referred to under the headlng Background Art the
availability of constructs for use in the “one- step method”
in particular peptide-lipid constructs, and the aveilability
of BioG for Use in thel“two—step method”, places a limitation

on the broad application of these methods.

For example, a two-step method of ;ocalizing peptide antigen
to the surface of cells or multi-cellular structures that
avoids the use of BioG, or other conjugates obtalned from

biclogical sources, is de51rable

Although it was recognized that the biotinylation of the
cérbohydrate ~lipid constructs described in the epeciﬁication
accompanying 1nternatlonal appllcatlon no. PCT/NZ2005/000052
provided a substltute for BlOG in the “two- step meéthod”, it

- remains desirable to be able to use ‘a biotin-lipid construct

that has the favourable properties of these biotinylated'
carbohydrate-lipid constructs and_could be used in the “one-

step method”.

~In contrast wmth the preparatlon of constructs where the

functlon (F} is a carbohydrate, the preparatlon of constructs

where F is a peptide presents additional technlcal‘problems,

Firstly, it is desirable for the peptide (F) ligated to the L-

S or $-L moiety to be dispersible in water such as a buffered

du

SZ 9?
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~solution of solutes, e.g. PBS, or at least a blocompatlble

selvent.

Overcomirig this difficulty may require the selection of a
proximal termlnal sequence (PTS) to promote solubility without

modifying the desmred biological propertles of the construct

Secondly, it is_desirable for the peptide-lipid construct to
'be dispersible in watexr, or at least a biocompatible buffered
solution or serum, according to the requirements of the '

-proposed application {i.e.. it is desirable for the construct

to be “water 50luble” as defined herein).

Overcoming this diffieulty requires the selection of a spacer

(S) to promote solubility of the construct.

Thirdly, where the proposed application is the quification‘of
- cells such as fed‘biood éells (RBCS) for use iﬁ diagnostic
applications, or as Qualify controls in blood group typiﬁg; it -
'is required7for the construct to.be dispe:sible in a
biocomﬁatiblefbuffered solution witheﬁt partic;pating in
antigen—antibody cross reactivity not specific_to the

'diagnostic peptide. or blood group type antigen.

Satisfying this requirement reguires the identification of
suitable structural motifs for the spacer {S) and/or prox1mal

terminal sequence (PTS) when the latter is present

Whetre the application is for use in the modification of the -

surface of cells or multi-cellular structures (e.g. an embryo)

with a view to promoting the association of the modified ceil
~or modified multifcellelar structure with a target surface

(e.g. the endometrium) exposing the cell or multi-cellular
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.Fourthly, the presentation of the peptide of the peptide lipid
construct dat the surface of the modlfled cell or multi-
cellular structure w1ll have an 1nfluence on the extent of

- cross reactivity thh dlagnostlc markers.

The ability to localise{peptides to the surface of cells or
ﬁulti~cellular structures via a residue proximal to either the
N- or C- terminus of rhe‘peptide may allow the naturally
ocgurring conflguratlon of the peptide sequence relatlve to,

the cell surface to be approximated.

The presentation of the peptide sequence in the tertiary (or
'quaternary} structure of the parent polypeptide (or protein)’
may. therefore be mimicked.rIt ie contemplated that peptideés
may be localised to the surface of cells via multiple \
res;duesf For example, where both a residue‘proximal to the
amino terminus and a residue proximal to the carboxyl termipus
are.used to localise'the peptide a “lboped” conﬁiggration of

the peptide may be promoted at.the surface.

The poly-ethylene glycol (PEG) spacerlof known peptide-lipid
constructs is selected to provide solubility. However,
o

- polymers of PEG may- 1nterfere w1th the expre551on and functlon

of the peptide at the surface.

‘Thé as yet unpubllshed spec1f1catlon accompanylng

'1nternatzonal application number PCT/N22008/000239 descrlbes
the preparatlon of peptide- llpld constructs for use in methods
of effecting gqualitative and quant}tatlve changes in the leve}

of peptides expressed at the surface of cells and multi-
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cellulaz structuresiwhere‘an oligomer cf ethylene glycol is_
used as a spacér covalently linking lipid of the construct to
tﬁe peptide moiety. The use 6f the'constructs‘to.prepare
-6ells for useAiﬁ‘serodiagnosis is described,

In the péptidewlipid constructs of the present invention the
structural motif designated CMG is used as a component (5;) of
the spacer (S) covalently linking the lipid (L) and peptide
(F). Inclusion of this. structural motif provides a degree of
rigidity to the spacer, distancing the functional moiety
(peptide) of the peptid@—iipid'cqnstfuct from the surface of

the modified cell or multi-cellular structure.

It will be recoénized:that this attribute of the invention may
be favourably applied to the developmént of other functional
lipid coristructs as demonstrated here with reference to the
use of constructs including this structural motif where the
functional meiety is a carbohydrate, such as the glycotope of

the antigens of the. ABO blood grouping, a fluorophore such as

" fluorescein (or one of its derivativés), or a conjugator, such

as biotin.

Biotiﬁ ([3a8-{3ax, 4B, 6aa)iwHexahydfo42"oxo—1H—thieno[3,4—
'd]imidazole~4wpentanoic acid) is a water soluble vitamin of
the'B‘bomplex, also referred to as vitamin H. Biotin is a

growth factor present in minute amounts:ih-evefy living cell.

The compound plays an indispensible role in numerous naturally
occurring carboxylation reactions, including the production - -of

- fatty acids.

Biotin has a soﬂubility (25°C} in water of approximately 22"

mg/100 ml and approximately 80 mg/100 ml. in 95% alcohol. The

compound has_dincreased solubility in hot water and in dilute

0 10H 10.)00.4 NO H 0 G14 04 --- VO H
CoO z .44-i4-)----- A04 CD-HOOE 00 Q
OO0 Et a. 4-) :::04..) 0.4 - 68 M | t enberger Antibody Positive
I
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alkali, but is relatively insoluble in other common organic
"solvents. The ability to localize this functional molety to
the surface of cells and multiﬁcellular structures provides a

number of applications as demonstrated.

Whilst not wishing to be bound by theory it is believed that
the properties of the functional lipid.conétructs may ke
modified dnd refined to suit paftioular applications by by
selection of thexcation.(M*) or'derivation of the free
‘oarboxyl‘groups'of the structural motif to provide modified
structural motifs, e.g. by substitution with mefhyl (CHs;

MCMG) .

The properties of the functiohal—libid constructs for use in
the claimed methods‘musf be such that théy can be readily
dispersed in biologically compatible media in the absence of
solvents or detergents, but incorporate into the lipid bilayer
of a membrane whén a solution of the construct is contacted

with a suspension of cells or multi-cellular.

_ Peptide-lipid constructs with these potentially conflicting
prOpertles are prepared by selection of other components of
the spacer (3S) in addition to the 1nclu51on of the unmodlfled
(CMGj or modified (e.g.-MCMG) structural motif and/or the
inclusion of a proximal terminal sequence {PTSi in the peptide

{F).

The preparation of the peptide—iipid-constructs'wheré S is

linked teo F via a sulphlde bond formed with a terminal Cys

(mz_) residue of the peptlde at the carboxry- terminus of the
peptide is preferred as the peptlde is less’ prone to

oxidation.
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A range of peptides may therefore be prepared as peptidé—lipid
constructs for use in methods of effecting qualitative and
guantitative changes in the levels of peptide expressed at the

surface of cells and multi-cellular structures.

A partlcular advantage of the biotin-lipid constructs is that
they permit cells or nmnulti-cellular structures to be locallzed
to surfaces with mln;mal detriment to the_blologlcal activity

and viability of the cells or'multimcellulaf structure.

Examples of the localization of cells to a surface are
prqv;dedr It w1ll be noted that where the localization to a
surface is aghleved by means of avidin-ccated magnetlc beads
the localization is reversible,_theteby providing the
opportunity to control the Selettibn and positioning of cells

on a surface,

‘The utility of -the constructs in'sub—cellular fractionation

and localization of membrane bound ¢rganelles toisurfacas'is

'coﬁtemplated The utility.of the constructs in promoting the

aggregatlon of populatlons of cells as may be requlred in the

.generatlon of hybrldomas is also contemplated

. [followed by pade 41]
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. SCHEME I
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It will be understood that for a.non-specific interaction,m
such as thé‘interaction'betWQen'diaéyl— or dialkyl-

glycerolipids or glycerdphospholipids and a membrane,

structural and stereo-isomers of naturally oécurring lipids

can be functionally equivalent.

For example, it is contemplated that diacylglycerol 2Z2-

phosphate could be substitutéd’for phosphatidate
(diaéylglycerol 3—phosphate).‘Furthérmore it isvcontempléted

.that the absolute configuration of phosphatidate can be either

R or S. -

The structural motif (CMG) nay be prepared by the method
summarized in-Scheme I and Scheme 11 to provide the

substructures designated MCMG(1) and CMG(2). '

The preparation of the structural motif, the preparation of

functional-lipid constructs utiliziﬁq'this.struétural motif,

- and the use of these constructs in chemical and‘biological

‘applipations is described below

Préparétion of the structural motif designated CMG

Materials and Methods

Acetone, benzene, chloroform, ethylacetate,.methanol, toluene

T

and o—-xXylene were from Chimmed (Russiah Federation).
Acetonitrile was from Cryochrom (Ruséian Federation) . DMSO,
DMF, CF3COOH, EtsN, N, N’ -dicyclohexylcarbodiimide and N-

hydroxysuccinimide were from Merck (Germany) . Iminodiacetic

‘acid dimethyl ester hydrochloride was from Reakhim (Russiaﬁ

Federation}.
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Dowex 50X4-400 and Sephadex LH—2O were from Amersham
Biosciences AB (Sweden). Silica oel 66 was from Merck
(Germany) . Tetraamine (HoN-CHz) 4C X 2H;80; wasg synthesized as
described by Litherland et al. (1938). Thin-layer |
chromatography_was performed using silica gel 60 Fzsy aluminium
sheets (Merck, 1.05554) with‘deteotron by charring after 7% '

H3PO, soaking.

Preparation of {[2—(2¥tert~bufoXycarbonylamino~acetylamino)—
aoetyl]—methoxyoarbonylmetbyl—amino}—acetic acid methyl ester

(SCHEME I)

To a stlrred solutlon of (methoxycarbonylmethyl amlno)—acetlo
aczd methyl ester hydrochloride (988 ng, 5 mmol) in DMF (15 ‘
ml) were added Boc-GlyGlyNos (3293 mg, 10 mmol) and (CHsCHa)sN
(3475 ML, 25 mmol)} were added. The mixture was stirred
overnight at room temperature and then dlluted w1th 0uxylene

(70 ml) and evaporated.

‘Flash column chromatography on silica gel (packed in toluene,
and eluted with ethyl acetate) resulted in a crude product
The crude prodict was dissolved in chloroform and washed

sequentially with water, 0.5 M NaHCOC;. and saturated KCI.

The chloroform extract was evaporated and the product purlfled
‘on & silica gel column (packed in chloroform and eluted with
K 15-1 (v/v) chloroform/methanol) . Evaporatlon of the fractions
~and drying under vacuum of the residue provided a oolourless
. thick syrup. Yield 1785 ng, {95%). TLC: Rs~0.49% (7 1 {v/v)

chloroform/methanol)l

§ NMR (500 MHz, [De]DMSO, 30 °C) 8, ppm: 7.826 (t, J=5.1 Hz,
1H; NHCO), 6.979 (t, J=5.9 Hz, 1H; NHCOO), 4.348 and 4.095 (s,
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_2H; NCH,COO), 3.969 (d, J=5.1 Hz, 2H; COCHpNH), 3.689 and
3.621 (s, 3H; OCHs), 3.559 (d, J=5.9 Hz, 2H; COCH,NHCOO) ,
"1.380 (s, 9H; C{CHi)i).

Preparation of {[2—(2—tert}butoxycarbonylamino-acety;aming)—

acétyl}—methoxycarbonylmethylwamino]—acetic acid (SCHEME I).

To a,stifred solution of {{2-(2~tert-butoxycarbonylamino-
acetylaminoi—acetyl]—methoxycafbonylmethyi~amino}wacetic acid
methyl ester (1760 mg, 4.69 mmol) in methanol (25 ml) o{grw
agueous NaOH'f23.5 ml) was added and the solution kept for 5
miﬁ ét room.temperature. The solution Was_then acidified

with aceticzacid (0.6 ml) and evaporated to dryness.

Colqmn ohromaﬁography of the residue on silica-gel {packed in
ethyl acetate and eluted.with 2:3:1 (v/v/V) i—PrOH/efhyl“

~ acetate/water) resulted in a recovered {IZ—(thertﬁ
butoxycarbonylamiho—acetylamino};aoetyl]f

: méthoxycarbonylmethylwamino}Qacetic acid methyl ester (63-ﬁg,

3.4%) and tafget compound (1320 mg). The intermediate product
was then dissolved in methanol/water/pyridine mixture’ '
(20 10: 1 30 ml} and passed through an ion exchange column
(Dowex 50X4 -400, pyridine form, 5 ml) to remove residual

sodium cations.

The column was then washed thh the same solvent mixture, the
eluant evaporated the residue dlssolved in chloroform/benzene
mixture {1:1, 5Q ml) and then evaporated and dried under
vacuum. Yield of 10 was 1250 mg (74%), white solid. TLC:
Rfmb.47 (4:3:1'(v)v/v) i-PrOH/ethyl aoetate/water)l

5 NMR (500 MHz, [Dg¢]DMSO, 30 °C), mixture of cis- and trans-

conformers of N-carboxymethylglycine unit ¢.3:1. Major
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conformer; &, ppm: 7.717 {t, J=5 Hz, 1H; NHCO), 7.024 {t,

J=5.9°Hz, 1H; NHCOO), 4.051 (s, 2H; NCH,COOCHs), 3.928 (d, J=5

Hz, 2H; COCH,NH), 3.786 (s, 2H; NCH,COOH), 3.616 (s, 3H; OCHs),
3.563:(d, J=5.9 Hz, 2H; COCHNHCOO}, 1.381 (s, 9H; CI(CHz)a)
ppm; minor conformer, & = 7.766 (t, JESIHZ,_lﬂ; NHCO), ?.015
{(t, J=5.9 Hz, lH,LNHCOO), 4.288 (s, 2H; ‘NCHzCOOCHa;) , 3.928 .(d,
J=5 Hz, ZH, COCﬂgNH), 3 858 (s, 2H; NCHCOOH), 3.676 (s, 3H;
OCH;), 3.563 (d, J=5.9 Hz, 2H; COCHNHCOO), 1.381 (s, 9H;
C(CH3)3) . ’ |

Preparation of {[2—(2#tert—Butoxycafbonylamino—écetylamino)—
acetyl]~methoxycarbonylmethylQamino}—acetic acid N- ‘

oxysuccinimide ester (Boc~Glyb(MCMGly)Nbs} (SCHEME I)

To an ice-cooled stirred soiution of {[2~(2—teft~

butoxycarbonylamino-acetylamino} - acetylj—

methoxycarbonylmethyl -amino}- acetlc acid (1200 mg, 3.32 mmol)
and,Athdroxysucc1n1mlde {420 mg, 3.65 mmol) in DMF (10 ml)

. was added N, N -dicyclohexylcarbodiimide (754 mg, 3.65 mmol).

fThe nixture was stirred at_QbC_for 30 min, then fo; 2 hours at

room temperature.

The precipitate of N, N -dicyclohexylurea was filtered off;

washed with DMF'(B'ml),.and filtrates evaporated to a minimal

volume. The residue was then agitated with (CH3CHﬂ20 (50 mi} .

for 1 hour and an ether extract removed by decantation. ~ The

're31due was dried under vacuum providing the active ester

| (1400 mg, 92%) as a white foam. TLC: Re=0.71 (40:1 (v/v)

acetone/acetic acid).

'y NMR (500 MHz, [De}DMSO, 30 °C), mixture. of cig- and trans-

conformers of N-carboxymethylglycine unit c. 3:2.

) CC KC o

a)
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Major-cénfqrmer; 5, ppm: 7.896 {f, J=5.1 Hz, 1H; NHCO),.6.972
(t, J=5.9 Hz, 1H; NHCOO), 4.533 (s, 2H; NCH,COON), 4.399 (s,
2H; NCH,COOCHs), 3.997 (d, J=5.1 Hz, 2H; COCHpMNH), 3.695 (s,
3H; oc;jg, 3.566 (d, J=5.9 Hz, 2H; COCH,NHCOO), 1.380 (s, 9H;
C(CHa)a) - | |

Minor conformer; &, ppm: 7.882 (¢, J=5.1 Hz, 1H: NgCO), 6.963
(t, J=5.9 Hz, 1H; Ngcoo), 4:924 (s, 2H',-_ NCH,COON), 4.133 (s,
2H; NCH,COOCHs), 4.034 (d, J=5.1 Hz, 2H; COCH:NH), 3.632 (s,
3K; OCHs), 3.572 (d, J=5.9 Hz, .2H; COCH,NECO0O), 1.380 (s, 9H;
- C{CH3) s} . | o '

The active ester (1380 mg) was dissolved in DMSO to provide a
volume of 6 ml and used as a 0.5 M solution {(stored at -18

°C).

[followed by pagé 47]
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Preparation of {[2~(2—tert—Butoxycarbonylamino—acetylamino)w

acetyl]-methoxycarbonylmethyl-aminoj-acetic acid methyl ester

To the stirred solution of (meth0xycarbonylmethyl—amino)~
acetic a01d methyl ester hydrochloride (988 mg, 5 mmol) in DME’
{15 ml).BochlyGlyNos ({3293 mg, 10 mmol) and Eth (3475 pl,. 25

‘mmol) were added.

The mixture was stirred overnight-at room temperature (r.t.),
then diluted with o-xylene (70 ml) and evaporated. Flash
_ column chromatography on silica gel {packed in toluene and

eluted with ethyl acetate) resulted in crude product.

-The.crude product was dissolved in cnloroform and washed
sequentially Qith water, 0.5 M NaHCOQ and saturated KCl. The
chloroform extract was evaporated, and the product was’
purified on a silica gel Column {packed in chloroform and

eluted with chldroform/methanol'15:1).

Evaporatxon of fractlons and vacuum drying of residue resulted

in.a colorless thick syrup of {3} (1785 mg, 95%)-
TLC: Ry = 0.49 (chloroform/ﬁethanol 7:1).

Iy NMR (500 MHz, [D¢]DMSO, 30 °C) & = 7.826 (t, J = 5.1 Hz,
1H; NHCO), .6,9‘79 (t, J= 5.9 Hz, 1H; NHCOO),'4.348 and 4.095
(s, 2H; NCH,CO0), 3.969 (d, 'J = 5.1 Hz, 2H; COCHNH), 3.689
and 3.621 (s, 3H; OCH:), 3.550 (d, J = 5.9 Hz, 2H;
COCH:NHCOO), 1.380 (s, 9H; CMe;) ppm.
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Preparation of {[2~(2—tert—Butoxyéarbonylamino¥acetylamino)—

acetyl]~methoxycarbonylmethyl—aminé}—acetic acid

To the stirred éolution?of {[2- (2-tert-Butoxycarbonylamino-
‘aéetylaming)—acetYl]-methoxycarbonylmeth}l4amino}—acetic acid
methyl ester (1760 mg, 4.69 mmol) in methanol (25 ml) 0.2 M
aquecus,NaOH'(ZB.S ml) was'added. The sélution was kept for 5
‘min at r.t., then acidified with acetic acid (0.6 ml} and

~evaporated to dryness.

Column chromatography of the residue on silica gel (packed in
ethyl acetate and eluted with 1PrOH/ethyl acetate/water
{2:3:1)) resulfed in recovered (3) (63 mg, 3.4%) and crude

target compound {1320 mg}.

‘'The crude target compound was dissolved in
methanol/water/pyridine mixture (20:10:1, 30 ml)_and.passed'
through an ioh{exchange cplumn.(Dowex 50X4-400, pyridine form,

5 ml) to remove residual Na cations.

The column was washed with the same mixture, eluant
evaporated, disso?ved in chloroform/benzene mixture (1:1, 50
ml} then evaporated and drieq‘in vacuum to provide a yield of

pure (10) was- 1250 mg {74%), white solid.
TLC: Re = 0.47 (iPrOH/ethyl acetate/water (4:3:1)}.

' NMR' (500 MHz, {De]DMSO, 30 °C) of mixture of cis- and

- trans- conformers of charboxymethylwglycihe unit c.3:1.

Major conformer: & = 7.717 (t, J = 5 Hz, 1H; NHCO), 7.024 (k,
J = 5.9 Hz, 1H; NHCOO), 4.051 (s, 2H; NCH,COOMe), 3.928 (d, J
= 5 Hz, 2H; COCH,NH), 3.786.(s, 2H; NCH,COOH), 3.616 (s, 3H;
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OGH:), 3.563 (d, J = 5.9 Hz, 2H; COCHNHCO0), 1.381 (s, 9H;

CMes) ppm.

Minor conformer: & = 7.766 (t, J = 5 Hz, 1H; NHCO), 7.015 (t,

J = 5.9 Hz, 1H; NHCOO), 4.288 (s, 2H; NCHCOOMe), 3.928 (d, J
= 5 Hz, 2H; COCH,NH), 3.858 (s, 2H; NCH,COOH), 3.676 (s, 3H;
OCHs;), 3.563 (d, J = 5.9 Hz, 2H; COCHNHCOO), 1.381 (s, 9H;

CMes) ppﬁ.

'Préparation of {I2—(2;tert—Butoxycarbonylamino—aéetyiamino)~
acetyl]~methoxycarbonylmethyl amlno}—acetlc acid N-

.oxysu001nlm1de ester Boc- Gly2(MCMGly)Nbs

To én ice~cooled,stirred sclution af {[2~(2ftert—
Butoxycarbonylamino- acetylamino) acetyl]
methoxycarbonylmethyl-amino}~ acetlc acid (1200 mg, 3.32 mmol)
and N-hydroxysuCClnlmlde (420 -mg, 3.65 ramol) in DME (10 ml)-
N, N’ -dicyclohexylcarbodiimide (754 mg, 3.65 mmol) was added.

The mixture was stirred at 0 °C for 30 min, then for 2 'h at

r.t..

The precipitate of N,N’~dicyclohexylurea was filtered off,

"washed with DME (5 mi) and the filtrates eﬁaporated to a

minimal volume.

The residue-was agiﬁated with Et,0 (50 ml) for 1 h. An ether_

extract was removed by decantation, and the residue dried in

01 Or O

vacuum to yieid the target compound {1400 mg, 92%) as a white

foam. .

TLC: Re = 0.71 (acetone/acetic acid 40:1).
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g NMR (500 MHz, [Dg]DMSO, 30 °C), mixture of cis- and trans-
conformerslof N—carboxyméthjl—glycine”uﬁif c. 3:2.

Major conformer: & = 7.896 (t, J = 5.1 Hz, 1H; NHCO),.6.972
(¢, J=5.9 Hz, 1H; NHCOO), 4.533 (s, 2H; NCHCOON), 4.333 (s,
2H; NCH,COOMe), 3.997 (d, J = 5.1 Hz, 2H; COCHNH)., 3.695 (s,
3H; OCHs), 3:566 (d, J = 5.9 Hz, 2H; COCHNHCOO), 1.380 (s,

SH; CMes3) ppm.

Minor conformer: 5 = 7.882 (t, J = 5.1 Hz, 1H; NHCO), 6.963

(t, J = 5.9 Hz, 1H; NHCOO), 4.924 (s, 2H; NCHCOON), 4.133 (s,
2H; NCH,COOMe), 4.034 (d, J = 5.1 Hz, 2H; COCHNH), 3.632. (s,
'3H; OCH;), 3.572 (d, J = 5.9 Hz, 2H; COCHNHCOO), 1.380 (s,

.9H; CMej;) ppm.

Preparation of DOPE-Ad-CMG(I)amine (SCHEME III)

DOPE-Ad~CMG(2)amine was piepared-from'{{2~(2—tertf

‘butpxycarbohylamino“aCetylaminb)wacetyl]*

'methoxycarbonylmethYlmamino}—acetic acid N;oxysucciﬁimideu:

ester Boc~Gly§(MCMG1§}Nos according to Scheme TII.

[followed by page 521 .
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Preparation of DOPEwAd—CMG(2)—ﬁAla;Mal—Mﬁlt{K,M)(X)

The construct DOPE-Ad-CMG(2)-BAla-Mal-Milt (K,M) (X) was

prepered‘aocordihg to Scheme IV.

DOPE-Ad-CMG (2) amine was treated with 5-fold excess of 3~
maleimidopropionic acid oxybenztriazol ester (12) in i-PrOH-

water.

Conversioﬁ of DOPE-Ad-CMG(2) into waS'somewhat‘low maleimido—
derivative‘(ebout 76%), pzeeumably'due to fast hydrolysis of
the intermediate promoted by the amount of organic oase, ‘
diisopropylethylaﬁine; required to be added to keep .DOPE-Ad-
CMG(2) in solution. ‘ '

The maleimido-derivative was isolated in 40% yield after gel-
permeation chromatography on Sephadex LH-20 (i~PrOH-water,

S 1:2).

Initially, the conjugation of the malelmldo derlvatlve with
peptlde was attempted using i- PrOH TRIS buffer, pH 8 (1:2),
but the intermediate appeared to be almost insoluble in’ this

. medium. However, addition of pyrldln (1 pl/mg of 1ntermed1ate)
resulted in 1mmed1ate dlssolutmon of reactants and a

'surprlslngly clean and substantially complete conversion.

Notably, although no. reducing agent was used to prevent’
oxidative deactivation of the peptlde, MS analysis of the

whole reaotxon mixture revealed no traces of S-S dxmer
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column.” A solublllty problem was again encountered as

fractions contalnlng {(X) were sllghtly opague.

This would appear to indicate that the amount of base added ﬁo
the eluent was insufficient to keep compounds properly charged'

and-solﬁble in the concentration range of 1-5 mg/ml.

The structure of purified construc¢t (X) was unambiguously

established by NMR and MS spectra.

NMR spectfﬁm revealed the expected peptide: DOPE ratiq as
deduced from. the signal ratio for the most chgracteristic

aromatic and olefin protons.

According to MS data, aimost half of the final product (X)

spontaneously fofmed pyroglutamyi derivativel({M~17‘_]+ ion).

In MALDI MS spectra of (X) peaks corresponding to unmodified
peptlde are present while the related peaks are absent 1n ESI~-.
MS spectrum of the same substance. This is ascrlbed to facile
fragmentatlon at the tthSU001nlmlde bond {({retro-Michael
reaction) under MALDI 1onlzat10n condltlons (destructlve

technique) .

Thé_general method ‘of preparing peptide-lipid constructs was
applied with minor modification to the preparation of
. constructs including peptides (F) selected from the fqllqwing

List of Peptides:
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SAD® (veX) TRANTSUSYRYIYLSTHRTYOIJIAL

mMUNAmmxvﬁﬁwﬁm@mﬁdwﬂﬂmHmMAmoumuhBHQH

Interpretation

SAD? (eeX) USYRTYIULS THETYOIdTALIYL

mNuNAmmxusawqmmmﬂmwsgmﬂmmamoumama.

meNﬁmwxvam>5Mwﬁm¢mamhﬂwmﬁEMMdonm.

. mﬂONhmmxvHm>SHOGmﬂwamﬂﬂwmﬂEMHQOHmnﬁeuﬂﬁ . . .

K 9328791834 5

0

| 5%3% (zex) n1aa8STRARTOUS YO TYAULS THETYOXZAL TUIdSY

SAD? (eeX) 2@udbIYS THTRANSTUTOATDISHNTOATOUSYIUL

56

§A0% (eeX) oUdbavS THTRANSTUTOATOIYINTOATOUSYIYL

skD? (gey) ATnaegrageTyIfLenTeabrys THIA LdsY

mHUNHmmxv%HOmeummmMéuhﬁp@EMm>

nToUsYeTYAYLS THRTYOId A L? (eeX) SAD

71 Sample No. 22 (50 ng/m ) 17 (200 pg/m) 24 (200 pg/m)
9327986660 8 3 0 K 9325490091 5 5

488-6 10
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x5 |
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942404708-4 0 5 0 Nut

sAD% (eey) baysdTstysA1dsyusyIYLuToIagiIas

57

0 Mur
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Mmm.mme Ag psmoTTOoI]
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942442720-2 5 Nut 927619701-8 0 3 b . Nut
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0 Nut 942223755-1
-9328118428 O
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_10 5 NutHi | 9425256505 0 8 8 Nut + Hi|l 942433855-3 0 8 8 Nut + Hi
942753165-4 0 8 Nut + Hil 9424292604 0 8, 5 Muir'+ NI 9427455417 0 5 5
Nut + Hl 8-3 0 35 Muir + Hil 942448627-8 0 O
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The use of the peptide-lipid constructs in methods for
éffecting_quaiitative and quantitdtive changes in the levels
of peptide expressed at the surface of cells and mualti-

cellular structures was illustrated with reference to

serodiagnosis.

In the following table cross-reactivity of polyclonal sera and
monoclonal antibodies of known specificities and red blood

cells (RBCs) modified with the construct DOPE-Ad~CMG (I)-BAla-

"Maleur(D14C)(XI) (2 hours, 37 °C) is summarized.

[followed. by page 60}
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22!

0

Ni |

942423002-4 0 3 Nl
(50 pg/m) 17 (200 pg/m)

.0 9427615156 0 0 O

942762589-1 O
‘24

60

. (200 pg/ M)

ni |
I nterpretation .other

Reagent.

D Type EIA/Miltenberger Specificity
. Reactive with MUT-T peptides by
2 TZ217 Human group AB serum . :
EIh
-3 T165 Human group O serum | Reactive with MUR pepﬁides by EIA
Reactive with MUT-M peptidés by
4 T7202 Human group B serum
EIA
) C Reactive with MUT-T peptides by
6 T6025 Human group A serum o
: . EYA
7 T8445 Human group O serum Uncertain
8 T§896 Human group O serum Uncertain
9 MIII Monoclonal antibody Reactive with Mi III red cells
10 Mia Monoclonal éntibody "Reactive with Mi III red cells
- _ Reactive with Mur positive red
11 Mur Monoclonal antibody .
. " celils
1gG monoclonal. '
12 Gam Reactive with Mi III red cells
antibody - - -
13 BoxH Human serum ' Uncertain
14 TaP1 | Human group O serum Presumed MUT-K specificity
15 TAPZ . Human serum Presumed MUR specificity

72 Sanpl e No. 9424248012

0

‘Antibody ID Specificities 'T‘azzfi:mEd Untrz:iizrmed
T2 T165 serum o Mur 10 0
i T6025 serum K+Mur 5 0
E‘g 78445 - serum | Mur+HiltTsen 5 o
(] T5896 serum M+K+ (Mur) 0 -
" Japan Mohb Mur 0 0
2 T4130 serum Hil+Tsen 0 0
g T217 serum | T 0 0
& T7202 serum | M 0 Q
A -T8012 serum M+K+T 0 0
¢ Japan MoAb Mi III (1:10) 0 0
§ Box Hill serum ’ ? 0 0
B Japan MoAb Mi® (1:50) 0 0
" 'E119 KBL 7201 | MoAb | Mia GAMMA (1:100) 0 0




other. 9424396133 0 0 O other 9427613497 0 O O other. 927175131-4 0 0 O
ot her 932467774-5. 0 other 927299700-1 0 0 O other .926555294-1. 00 O
.ot her .932360876-4.,, 0 O O other

61

Modification of red blood cells with peptid@jlipid constructs

Red blood'cells ére modified by mixihg 1 part by volume of
washed packed red blood cells with 1 part by volume of
'peptlde lipid construct dlspersed at a ooncentratlon of 10 to

1000 pg/ml in celil media (Celpresolm)
The suspensions are either:

1. incubated. for 2 hours at 37 °C before being washed and:
suspehded in a cell medium for serological analysis at a

concentration of 0.8 to 3% {Method 1); or

2. incubated for 3 to 4 hours at room temperature (circa 25
°C) followed by 18 hours at 4 °C before being washed ‘and
suépended-ih a cell medium for serological analysis at a

concentration of 0.8 to 3% (Method 2).

' Tube serology testing of modified red blood cells 

Serological reactions are graded or scored by either of two

established systems (0 or o= no agglutlnatlon, 1+ or-3'=
very ‘weak agglutination, 2+ or 5 = weak agglutlnatlon, 3+ or 8
= moderate strong agglutlnatlon, 4+ or 10/12 = strong

agglutlnatlon)

Serological platforms used are Tube (addition of reagents and
reactants into plastic or glass serology tubes and - after .
‘approprlate 1ncubatlons, washlng and centrlfugatlon observmng
reactions macroscoplcally by eye and a 10X magnxf&catlon ‘

eyepiece and scoring} and BioVue™ (addition of reactants into

cassettes containing beads (including some reactants) and



927516053.-2 0 0 O other 942404708-4/ 0 0 O O her_ .589-6 0 other Table
11. Positive serumreactivity. MItenberger negative red cells were nodified
with the peptide-lipid construct M2 at a transformation - concentration
of ' 50 pg/mL,, H17 at a transformation concentration-of 200 pg/m, M4 at a
transformati on concentration of 200 pgtm, and tested agai nst natural M Jl|
anti body reactive human seruns in the field to determ ne rates of
reactivity. Equal volunes of packed RBCs and a sol ution containing 50 pg/n
of the construct were contacted for 3 hours at roomtenperature and then 18
hours at 4C. The three different construct's of NUT,. MJR and H L were able
to discrinmkpaée samstogratuealnddbddilonseanti venipal frgjasnah antdbgdieshient o
specific reactivity profiles e re unreactibe wd S he
modi fi ed cBPRFSEIQUAFELErAY ?ﬁ%ﬁ“ﬁtﬁ”ﬁ%& g%%W§? &y 4 alésfngngther M 1]
antigen. [kl svesh & daageo¥din  abF1uRiGatidAR IatServnpf SGatliore AHG  Nat ur al
M 1T p05|t|ve cells - R2R2, 11297161

Clinical Diagnostics. 'Diamed 1s the serological column

agglutlnatlon platform of Diamed AG.

Serum samples were available from 47 blood donors of negative
antibody screen status. These samples were designated ‘
“negative samples”, but not determlned not to have anti-

Miltenberger antibodies) .

Three serum samples known to have Mlltenberger related
antibodies T217, Te025, T58%6. These samples were de51gnated
“positive samples”, but not determlned to have anti-
antibodies aéainst the peptide of the peptide.of the construct
designated DOPE-PEGe-PAla-Mal-Milt(K) (MOO).

A suspehslqn'of 3 %'modlfied.RBCs was prepared in PBS asd 30
pl of the suspension mixed with 30 pl sé;uﬁ'sample. The

" mixtures were then incubated for 45 min ét 37 °C. TFollowing’
incubation the RQCs wefe centrifuged for 10 s in an TImmufuge™
(setting: “high”) and observed for agglutination beforé being

‘washed 3 times with PBS.

After washing one drop of Epiclone™ anti-human globulin (AHG)
‘was added and the tubes then centrifuged for 10 s in an
Immufuge™ (setting: “high”). Tubes were then read and

serology scores recorded.

Comments on the observed serology scores are provided in the

legends to the following tables.



8 10 R1IRz 11291347 10' Abtectcel
Construct (pg/m) Modi fied cells
8 M22(NUT) 50 0 8 MR2(NUT) 20

11 8245009 10

M22( NUT) 200

Peptide-lipid
0 10 M22(NUT) 100 O
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Age of
modifiéd . Concentration_of‘ .
RBCs DOPE-PEGs-BALla~Mal-Milt (K} (MOO) (mg/ml)
{days} ) ‘
1.0 0.5 0.25
Berum (n = 47) (n = 21) (n = 21)
Negative ARG AHG- DHGH+ AHG- AHGf AHG-
’ samples 1 46 0 21 0 21
Table 1. Summary of reactivity of samples of serum from 47 blood donors

not expected to have anti-Miltenberger activity (“negative samples”). AHG+
means sample reacted by the anti-human globulin test. AHG- means sample is,
unreactive. RBCs were modified with the peptide- llpld construct designated
DOPE-PEGg-BAla—Mal-Milt{K) at the concentraticns indicated. Sera were
tested against modlfled RBCs follow1ng 3 days storage.

Age of -
modified Concentration of -
RBCS . : DOPE;PEGG-BAla—Mgi;Milt(K?(MOO) (mg/ml}
(days) : e .. . :
‘ Serum A4 : _ 1.0, . 0.5 ) . 0.25
3 T217° 2+ | 1+ {
3 . T6025 PRI 44 4+ i}
3 15696, I IR -
24- . 217 - - n.t.
24 T6025 _ 2+ 2+ n.t.
24 75896 | - - n.t.
Table 2. Results by tdbe‘serology ¢f 3 serums known fo contain antibbdiés

against antigens of the Miltenberger complex.
reactivity by the anti-human globulin test, 1+ = weak, 2+

medium/strong, ~ means sample is unreactive.

storage.

{n.t.

4+ = strong,.

~ not tested).

Score results show s;mple'
= medium,

3+ =

RBCs were
nodified with the peptlde lipid comstruct at the concentrations indicated.
Sera were tested against modified RBCs followlng 3 days and 24 days




0 M22(NUT) 10 O 5 M22(NUT) O O O mL7(Mur) O M24(H1) O O Antibody
"Screen/ |1 D panel Abtectcell [11. Batch 2223005 Cells | - 111 0 Pherl ocel
B Batch 2653046 Cells 1-11 -0 Table 12. Anti-NUT serumreactivity..

M | t enberger negative. RBCs were nodified with the peptide-lipid constructs
1422 at concentrations, ranging from1iQ to 200 pg/m, M7 at a
concentration of 50 pg/m and 1424 at a .concentration of 50 pg/m . The

nodi fied cells were tested against a natural M 111 antibody reactive
Tai wan hurman serum (TAPl) detected in the field to determne reactivity
profile. Reactivity was conpared against natural M 11l antigen positive

cells. TAP1 (Taiwan M| tenberger anti body 74 positive sanple). TAPl serum
was shown to contain.both IgG and 1gM antibodies (the |atter being saline
reactive) directed against natural MI1I1l positive cells. The |ack of
reactivity against Abtectcell mand Phenocel |l manti body screening and
identification panels, concludes no other antibodies against red cells are
present. Reactivity with M22 nodiifed :cells over .transformation
doncentrations of 10 to 200 pg/mL (and not with untransforned cells -0
jig/m) concludes the presence of an antibody directed against MJT. The
failure -of the 1422 nodified cells to detect a saline reaction, suggests
the assay is sensitive to the 1gG class of antibody and not I1gM- a

clinically fagvauraple result'. The lack of reactivity with the M7 and M4
transforng }%g{gg concl udes| and absencg ofcggg&ggggggﬁtq_the NOR and HI L
mutations rT Rgczl owed .by page 75]. DOPE'—PEGG—BAla—Mal—Milt{K) (M0O) ‘(mg/ml)
éaays) |
| serum | 1o - 0.5 T - 0.25
3 | 1217 ' B A - 1+
3 . T6025 1+ 2+ 1+
-3 T5896 _ = ‘ - o
21 7217 - Ce N -
24 T6025 ' 2+ . _ 24 ' 1+
24 T5896 - - I

. Table 3. Results by Diamed column seroclegy of 3 serums known to contain
_antibodies against the Miltenberger complex. Score results shpw sample
reactivity by the anti-human glébulin test, 1+ = weak, 2+ = medium, 3+ =

- medium/strong, 4+ = strorng, *’means'sample is unreactive. RBCs were
modified with the peptide-lipid construct at the concentrations indicated.
Sera were tested against modified RBCs following 3 days and 24 days
‘storage. o Co
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Abt ect oel |
0O Table 13. Anti-MJT serumreactivity. MItenberger

negative red cells were transformed with the peptide-lipid constructs M8

M

M22(HUT) 100 O Antibody Screen panel
at a concentration of 100 pg/nl and M22 at a Concentration of 100 pg/m and

tested agai nst a natural

10
Cells

anti body reactive Tai Van human serum ( TAP2)
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SQTNDKHKR

0O T 8 35 MJTK5S QTN DKHK DT 5 33 MJTK1 T ND
71
22 17 24
Sample‘No ] (50 . (200 (200 Interpretation
7 pg/ml) _ug/ml) ng/ml)

488-6 10 | | K-
19327986660 8 3 0 K
9325490091 5 5 0 K
9328791834 5 3 o K

621~3 5 K
922390844-5 0 12 0 Mar-
9322338631 0 10 0 Mur
914146821-8 0 10 0 Mur
9328090441 0 8 0 Mur
942433813-3 o 8 0 Mur
942404708-4 0 5 0 Mur
942421413~0 0 5 0 Mur
942223755-1 0 s | 0 Mur
942442720-2 0 5 0  Mur

" 927615701-8 0 ¥ [¢ ' Mur
9124856579 0 -3 0 - Mur
926190919-0 0 3 0. Mur
9328154853 0 10 - 3 “Mur + Hil
9328118428 _10 5. Mur + Hil
9425256505 0 8 8 Mor + Hil
942433855—§ 0 8 8 Maur + Hil
942753165-4 0 B 8 - - Muar + Hil
9424292604 0 8 . 5 Mur + Hil
9427455417 0. 5 5 Mur + Hil

5-3. 0 3 5 - Mur + Hii
942448627-8 0 0 5 Hil
542423002-4 0 0 3 CHil

342762589-1 0 0 3 Hil




KH e4
TGETG

DT 3 37 MJTK7 TND HK DT H L peptides 40 Hil

2 EEE

72
22 -1 17 | =28
Sample No. (50 (200 | (200 Interpretation
‘ pg/ml) | ng/ml) | pg/ml)
9424248012 | ] 0 0 . other
3427615156 0 ) 0 other
9424396133 0 0 0o other
9427613497 0 0 S0 other.
927175131-4 0 0 0 . other
932467774-5 0. 0 0 other
927299700-1 0 0 0 ’ other
926555294~-1 o 0 0 | other
. 932360876-4 0 o _ 0 .- other
927516053-2 0 0 0 _ other
942404708-4 0 0 o |- other
.589-6 0 ; ) other
Table 1%. Positive serum reactlvity Mlltenbefger négative red cells

" were modified with the peptlde Lipid construct M22 at a transformation -
‘concentration of 50 pg/ml,. ML7 at-a transformation concentration of 200

pg/ml, M24 at a transformation concentration of 200 ng/ml, and tested

. against natural Mi ITI antlbody reactive human serums in the field to

determine rates of reactivity. Equal volumes of packed RBCs and a solutlon
containing 50 ng/ml of the construct were contacted for 3 hours at room
temperature "and then 18 hours at 4°C. The. three:different constructs of
MUT, MUR and HIL were able to discriminate most natural Mi III reactive
polyclonal antibodies into specific react1v1ty profiles. Twelve serums
were unreactive with the modified cells, suggesting they may have
specificity against another Mi III antigen. ) '

[followed by page 73]



0 - 41 HIl 3 ETGETGQL H- , Table 15. Anti-NUT serum ( TAP1)
reactivity. MItenberger negative cells were nodified with the
peptide-lipid constructs M2, 1433, M4, 1435, 1436, 1437, 1440 and 1441 at
a concentration of 50 jig/m (2 hours, 37 G. Mdified cells were tested

against Taiwan M 111 antibody positivie serum TAPL to determne its NUT
reactivity profile. TAP 1 (Taiwan M| tenberger antibody positive sanple).
The TAN serumis able to recognize sone, but not all, peptide variations of

NUT. The | ack of reactivity with 1440 and 1441 (H L peptide) nodified cells
and the untransformed cells is expected.

TAP 1 Serum

T RBCs Saline | AHG

Natural Mi III positive cells

R2R2, 11297161 - o R 10
RIRz 11291347 ‘ . | | .8 10
Abtectcell III 8245009 _' : 10

Peptide-lipid
Construct (pg/ml)

Modified cells

M22 (MUT) ' : : 200 - . 0 10
M2z (MOT) 100 0 8
M22 (MOT) .. . 50 . o | 8
M22 (MUT) : 20 _ 0 8
M22 (MUT) . ‘ 10 0 5.
M22  (MUT) , 0 0 0
M17 (Mar) . ' ' : 0 0

‘ 0

 M24 (Hil) : C R

Antibody Screen/ID panel Abtectcell IIX
~Batch 2223005 Cells I - III

Phenocell B Batch 2653046 Cells 1-11 - 0

.Table 12. Anti- MUT serun react1vmty Miltenberger negatlve RBCs were
modified w;th the peptide-lipid constructs M22 at concentrations ranglng
from 10.to 200 pg/ml, M17 at a concentration of 50 ng/ml and M24 at a-
concentratlon of 50 pg/ml.  The modified cells were tested against a
'natural Mi III antibody reactive Taiwan human serum (TAP1) detected in the
field to determine reactivity profile. Reactivity was compared against
natural Mi III antigen positive cells., TAPl (Taiwan Miltenberger antibody



Panel Serum #7 (T8445) 30 Mr 9DTY P TANE .817 .Mur 2 TYP
LiT NEV "1028 Mur 6 TY

4

positive sample). TAPl serum was shown to contain both IgG and IgM
antibodies (the latter being saline reactive} directed against natural
MiTII positive cells. The lack of reactivity against Abtectcell™ and
Phenocell™ antlbody screening and identification panels concludes no othe;
antibodies agalnst red cells are present. Reactivity with M22 modiifed
‘cells over transformation concentrations of 10 to 200 pg/ml (and not with
"pntransformed cells — 0 pg/ml) concludes the presence of an’ antibody
directed against MUT. The failure. of the M&Z modified cells to detect a
saline reaction, suggests the assay is sensitive to the 1gG class of
antlbody and not IgM - a clinically favourable result. The lack of
reactivity with the M17 and M24 transformed cells concludes and absence of

antxbodmes to the MUR and EIL mutations.

[followed by page 75]



P HT 4 NE 827 M=5 T'YP. HT N 25 Mi* 4 Y P HT NE

75
- : : . TAP 2 Serum
RED CELLS e
' BioVue AHG
Eatural Mi ITI positive cells
Mi III PDN No. 54 e ) ' 5
Mi IV No;4131850 10
Mi VI 1523A . ' o 8
Mi ?x ID: CBR : ' 8
Vw No: 9422184 T R ¢
Peptide-lipid
construct
{(ng/ml)
‘M28 (MUR) T N 10
M22 (MUT) L. 100 : ' 0
Antibody Screen panel Abteé%éeli
TIT Batch 2223009
‘Cells I - III o B | - ‘ 0

Table 13. Anti-MUT serum rfeactivity. Miltenberger negativé red cells were
transformed with the peptide-lipid constructs M28 at a concentration- of
100 pg/ml and M22 at a concentration of 100 pg/ml and tested against a _
natural Mi III antibody reactive Taiwan human serum [TAPZ) detected in the’
field to determlne reactivity proflle. Reactivity was .compared against
natural Mi IIi antigen ‘positive cells. TAP 2 (Talwan Miltenberger antibody
positive sample). TAPZ2 serulm was shown to contaln IgG antibodies
antibodies directed against natural Mi ITI positive cells. The lack of
reactivity against Abtectcell™ ‘antibody. screenlng and identification
panels concludes no other antibodies against red cells are present.
Reactivity with M28 modified cells and not with M22 modiifed cells
concludes the presence of an antibody directed against the MUR peptide.
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1429,
80

1428,
Modified cells

were tested agai nst anti body positive Berum #7 fromthe M| tenberger
profile.

1427,

a Table 16.
negative cells were nodified

1425,

1426,
37 O.

NEVS.

Tri
MJR reactivity

reactivity. M/ tenberger
1419,

| e4 | LI

e
to determ ne their

8

29 Mur

Anti - MJR serum ( TAP1)
1430 and MB1 at a concentration of 50 pg/m (2 hours,

with the peptide-lipid constructs 1417,

P HT NEV
Ant i body Positive Panel
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Fal se positive reactions with ML7 Score (n=102) 12-10 8-5 3 0 17 18 3 65
17% 18% 3% 64% Table 18. Fal se positive MJR ML7 construct reactions with
102 negative seruns. Cells nodified with the peptide-lipid construct ML7
were tested agai nst 102 negative serumsanples. Cells nodified with the
peptide-lipid construct ML7 give the msst "fal se positive" reactive
construct showing up to 36% fal se positive rate with negative seruns. T

series reactives (n=58) 4 31 44 61 18 21 28 - 55
MUT feptides Reactivity
34 | MUTKA | S s olTin|D x5 K|R 5
22 | MUTK3 s{o|T|N|p|x|H|K]|R bl 8
36 | MUTKE slo|lr|w|p|x|B|K|R|D|T 8
35 | MUTKS Q[T|(N|[D|X|H|K|R|D|T 5
33 | MUTK1 olr|n|D[R|H|K|R|D|T 3
37 | MUTK7 T|N|D|{XK|H|K|R|D|T 8
HIL peptides
40 | Hil .2 E|E|E{T|G|E|T|G|Q|L}] -
41 | Hil 3 E{T|{G|E|T|G|Q|L|VIH -

. Table 15.

Anti-MUT serum (TAPl)vreactivity Miltenberger negative cells

were modified w1th the peptide-lipid constructs M22, M33, M34, M35, M36,
M37, M40 and M4l at a concentration of 50 pg/ml (2 hours, 37 °C}.
Modified cells were.tested against Taiwan Mi III antibody positive serum
TAPL to determine its MUT reactivity profile. TAP 1 (Taiwan Miltenbgrger
‘antibedy positive sample) The TAP1l serum is able to recognize some, but
‘not all, peptide variations of MUT. The lack of reactivity with M40 and
M4l (HIL peptide) modified cells and the untransformed cells is expected.

' Panel Serum #7 (T8445)
30 | Mur 9 |D|T|Y{P|A|B|T|A|N|E '8
17 | -Mur 2 T|Yt{P|A|H{T|A|N|E]|V £ 10
28 | Mux 6 T|Y{P|A|H|T|A[N|E 8
27 | Mur B TivYyiP|A|RIT|A]|N -
25 | Mar 4 {Y|P|A|B|T|A|NIE 3
26 | Mur 7 Yy|P|A|B|T|A|N|E|V 10
31 | Mar 10 y{e|la|a|T|a|n|E|v s . 8
19 | Mur 3 plajai{Tia|nie|v] 8
29 | Mur 8 plalalT|AlIN]|E]V]|S] 8

Table 16, ‘ Anti-MUR serum (TAPl} reactLVLty Miltenberger negatlve cells

were modified with the peptlde 1ipid constructs ML7, M19, M25, M26, M27,
M28, M29, M30 and M31 at a concentraticn of 50 ng/ml {2 hours, 37 °C).

, Modified cells were tested against antlbody positive serum #7 from the
Miltenberger Antlbody Positive Panel to determine their MUR reactivity

profile.
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42 63 62 7 20 48 22 39 23 30 % positive M7 10 8 8 10 10 12 12 12 12 10 10

8 53 3 33% M8 108
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False positive reactions with M17

Score ] i2~10 g-51-3 0
(n=102) | 17 18 | 3§ 65
17% 18% | 3% | 64%

Table 18. False positive MUR M17 construct reactions with 102 negative

_ serums. Cells modified with the peptide-lipid construct M17 were tested
against 102 negative serum samples. Cells modified with the peptide~lipid
construct ML7 give the most “false positive”'reactive construct.showing'up
to 36% false positive rate with negative serums. ‘

7 series reactives (n=58)

%
A? 4|31]44!61]18} 2128|5542 63 62 |7 20‘ 48 | 22 | 39 | 23 | 30 | positive

w17 | 10|86 8 |20| 20|12 |12 {12 |12|10}10) 8 |B|8 188 |5 |3 3 33%
M28 | 10| 8| 8 |20(20{ 0 0|0 |00 Tololojo|lojolojolo 9%
508 |20]l20]o0fofo]olojofofojojojo]0oj0fo} - 9%

|
l
|

,
&
=
P
o

39 T negative samples were negative with all 3 constructs. Larger series

=102

716 | 721 | T28 | T55 | T78 | T92
somrQDTYPAHTAﬁE - -] -1 -1~ -
17 gﬁr 2 rlylp|A|H|T|A|N|E]|V 12 L 12 | 12 | 12 | 12 | 12
28 { Mur 6 slyleplajulr|ajN|E -1 -1 - - - -
27 | Mur 5 t|ly|{p|{A|{B|T]A|lN - - - - | - -
25 | Mur 4 yletatale{a|n|E _ -1 -1 -151.-
26 | Mar 7 lylelaln{T{RA|N|E]|V 5 | 10 | 12 | 10} 10 | 12
31 |Mar 10| - vlpinlalrlaln|E|Vis| - |10 |12 |- g | 12
19 | Mur 3 plalulrlain|E|V - - S jeto- -
29 | Mur 8 plalulr|a|n|E|V]S] - -1 s N 8

5 samples reacted with all 3 constructs




0 0 9%
Lar ger

_ 39 T negative sanples were negative with all 3 constructs.
series =102

T18 T21 T28 T55 T78 T92 30

'positlve reactivity.
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Panel Serum #7 False
(T8445) Positivity

30| Mur 9 |DiT|Y|P|{A|H|{T|{A|NE , 8 -
17 | Mur 2 TIY|P|A|H{T|A[N|E{V 10 +4
28 | Mur 6 T|Y|{P|A|H|{T|A|N|E 8 -
27 | Mur 5 Ply{Pp|{A|H|T|[A|N - -
25 | Mur 4 y{p{A|H|T|A]|N|E 3
26 | Mur 7 yip{alR|T|A|N|E]|V] 10 ++
31 |-Mur 10 Y[P|A H- T|a[N[E|V|S 8 ++
19 | Mur 3 P|A|H f A[NIE V 8 +
29 | Mur 8 _ plale|T|a|n|E|v]s 8 +
Table 19. wM17~-false-positive” negative serum reactivity against other

Mur constructs. The 6 most -false positive negative serums reactive against
cells modified with the peptide-lipid construct MI7 were tested against
cells modified by contacting with the peptide-lipid constructs M19, M25,
M26, M27, M28, M29, M30 and M3l at a concentration of 50 rg/ml (2 hour
37°C). The modified cells were tested in BioVue™ REG cards. Cell modified
with the peptide-lipid construct M17 provided the most “false positive”
reactions with negative serums. The reactivity of the ¢ most false -

_p051t1ve samples when tested against other modified cells shows that some

are unreactive (M28, M27), some are poorly reactive or show a 31ngle
discrete reactivity (M5, M29, M19) while others are more reactive (M31,
M26): Minor changes in amino acid sequence can influence the rate of false
Cells modified with the constructs M30 ‘and M28 show

both specificity and low non-specificity.

Ml modified cells M2 cells vg serum

Identity of sera #4 #5 #6 #2 #6 #8

" Serum alone 5 5 10 .8 8 g

Serum + peptide 0 o 0 - 0 2 0

Table 20. . Sera reactive with RBCs modified to incorporate the M1 peptide-
lipid construct or Mleeptide—lipid construct constructs by contacting the
cells with a 500 pg/ml dispersion of the construct (Method 1) were
“neutralised” with the peptide QTNDKHKRDTY and retested against the
modified cells. Sera were neutralized by adding 10 pL of 1 mg/ml solution .
of peptide to a 50 pL volume of sera and incubating for 30 minutes at 37
°C. Testing was performed using BioVue™ cards.
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M13 modified cells

Identity of sera 43 #42 $#37 #34
Serum alone 8 8 8 B8
Serum + peptide 0 0 0 0

Table 21.

Sera reactive with RBCs modified te incorporate the M13
peptide~lipid construct by contacting the cells with a 500 pg/ml

dispersion of the construct {(Method 1) were “neutralised” with the peptide

SSQTNDKHKRDTY and retested against the modified cells. Sera were

neutralized by adding 10 plL of 1 mg/ml solution of peptide to a 50 nlL
volume of sera and incubating for 30 minutes at 37 °C.

performed using BioVue™ cards.

Testing was

PAC74

TAP1

Pre~neutralisation serology {cells

" modified

with the peptide-lipid construct M22)

Post-neutralisation serology

'(cells modified

Neutraliser ¥ Linker with the peptide~lipid construct

M22) '

ﬁil nil nil 8 8

M22 peptide SOTNDKEKRDC nil 8 -
M28 peptide -TYPAHTANEC ‘nil ] 8
M22 molecule SQTNDKEKRDC CMG (2} - -
Cys—CMG-DE Ac-C CMG (2} - 8
VMYASSG? 8 8

Table 22. Cells were modified by the peptide-lipid construct M22 (2
hours, 37°C} and two positive reactions were identified. Neutralisation
experiments were then performed. A volume of 40 pil of plasma was incubated
with 10 pl of peptide or Ac-C at a concentration of 1.0 mg/ml for 30
minutes at 37 °C., The standard AHG test in BioVue™ was then performed. The
false positive reaction for PAC74 was confirmed as a reaction not - '

neutralised by addition of peptide. -

The true-positive reaction for TAPl

confirmed as reaction neutralised by peptide and the whole construct, but
not the construct bearing only acetylated cysteine..
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PACTO PACT] PAC72 | TAP2
Pre-neutralisation serclogy (cells
' modified 8 5 5 8
with the peptide-lipid construct M28) ‘
Post-neutralisation serology
‘ ' (cells modified
Neutraliser F group Linker . . L.
- with the peptide~lipid
construct M22) ‘
saline " nil nil 8 5 5 8
M22 peptide | SQOTNDKHERDC nil 8 - - .3
M28 peptide TYPAHTANEC nil - - - 8
Cys~CMG-DE | : Ac-C CMG{2) 8 - 3 3 5
"Atri-CMG-DE | GalNAco3[Fucu2]Galf | CMG(2) 8 3 5 8
Atri- ' ' . ' »
] GCalNAca3d [Fuce2]Galp | adipate |- 8 3 5 8
adipate-DE : ‘ :
VMYASSG? 8 "5 5 8

Table 23. Cells were modified by the peptide-lipid construct M28 (2.
hours, 37°C) and four positive reactions were identified. Neutralisation
experiments were then performed. A volume of 40 ul of plasma was incubated
with 10 nl of peptide or Ac-T at a concentration of 1.0 mg/mi for 30
minutes at 37 °C. The standard ARG test in BioVue™ was then performed. The
neutralisations of PAC70, 71 and 72 with the M28 peptide suggests
spec1flclty The fact that the unrelated peptide M22 was also able to
cause neutralisation of serums PAC71 and PAC72, together with reductions
in score with other unrelated structures, revises the results for these
two sera as being false positive react1v1ty The fact that PAC70 does not
react with Miltenberger positive cells ‘'suggests that although an antibody
appears to be present to the peptide seqguence it is not blood group
specific. In contrast although TAP2 was not fully inhibited by peptide,
the substantial reduction in score suggests specificity, although it is
possible that specificity may be present with a low level of non-
‘specificity as suggested by the reaction score reduction against Cys-~CMG-
DE.
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Consideration of the MUT'peptide reactivities presented in the
foregoing in Tables showe that peptides M22, M36 and M37 all '
showed superlor sensitivity and specificity towards a human
polyclonal antibody panel when compared with sequence 1, the

sequence identified in the prior art {Reid and Lomas-Francis

(2004)) .

Modification of red blood cells with peptide-lipid constructs

with peptide in alternative configurations

Peptlde llpld constructs comprlslng CMG(2) and the following

peptldes were prepared:

ThrTyrProAlaHisThrAlaAsnGluCys (M44) and
CysThrTyrProAlaHisThrAlaAsnGlu (M45)

The termini of the peptides were formylated and amidated to
~provide “capped” peptides. The reactivity of random
Miltenberger antlbody positive samples and three false
.positive antlbody negative samples were tested agalnst RBCs
mocdified to 1neorporate these “capped” péeptide-lipid

"constructs (50 pg/mL,. 2 hours at 37 °C).

_The reactivity was assessed and recorded in Table 24. The
cepping of the peptide did not affect reactivity with positive
samples, nor did it appear to affect reactivity with false- '
pesifive antibody—negatiﬁe samples. However, linkage of the
peptide via a Cys residue located at the amino terminus (as
opposed to the carboxy terminus) appeared to reduce the
likelihood of reactivity with the false-positive antibody
negative samples and improve reactivity with the known

antibody positive samples.
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Whilst not wishing to be bound by theory it is speculated that
the presentation of the peptxde by cells modified to
incorporate M45 may be more analogous to the presentation of
the corresponding peptide sequence expressed by the naturally

occurring antigen.

‘ Not Natural
. Sample Méd4 M45 nodified MiIIT
. cells
71 10 10 o] 8
67 - 8B 10 0 5
o 65 10 8 0 12
Antibody
positive T 55 8 8 0 . 10
sexrums
61 8 5 0 8
942-433813-3 0 5 0 12
68 0 0 0 - 10
False- PAC302 5 0 0 0
positive _
antibody PAC332 12 o - 0 0
negative
serums PAC340 . 5 0 0 0
Table 24.

Modification of cells and multi-cellular Structures’with

" biotin-lipid constructs

The modification of red blcod cells (RBCs) and‘murine enbryos

by the construct designated Biotin~CMG(2)-Ad-DOPE was

demonstrated using Avidin-Alexafluor (Avidin AF).

Materials

A stock solutlon of the construct designated Biotin-CMG (2) -Ad-
DOPE (100 nuL) was prepared in water at a concentratlon of 10
mg/mL. A stock solution of Avidin-Alexafluor (Avidin-AF) Was
prepared in sterile phosphate buffered saline (PBS} at a

conceritration of 2 mg/mL. - A stock solution of biotinylated
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gangliocide (BioG) was prepared in sterile PBS at a

concentration of 5 mg/mlL.
Red Blood Cells

Dilution series of the construct designated Biotin-CMG(2)-Ad-
DOPE and BioG (positive control) were prepared at
concentrations of 0.001, 0.1, 0.1 and 1 mg/ﬁL with Celpresol™.
O group red plood cells (RBCS) were modified by incubation of
15 pL of packed RBCs and 5 pL of a dilution of the construct
d851gnated biotin- CMG(Z)*Ad DOPE or BioG. Incubatlons were
performed in a plastic ependoff'tube of nominal volume 1.5 mL
for 2 hours at 37°C in a water bath. O group RBCs were
incubated with a solution of BioG at a concentrafion of 0.33

mg/mL as a positive control.

Incubated RBCs were washed 3 times with PBS in a mini
‘centrifuge. Fluorescent labeling of the washed, modified RBCS
was performed by adding 10 pL of a solution of Avidin-AF at.a
.concentration of 0.1 mg/mL. The RBCs were then incubated in

the dark for 1 hour at 37°C in a water bath and washed 3

times with PBS.

85% sélutidn of the washed, fluorescent labeled RBCs were
viewed on a slide with cover slip under a fluorescent
microscope at 488 nm and phbtographic exposure of }.903
(Figure 6).. The intensity of the fluorescent signal was
iecbrded using a scoring systém of 0 (no fluorescence
observed) to 4 {maximum fluorescence observed).

An aliquot of the washed, modified RBCS cbtained from
incubation with the construct d951gnated biotin-CMG(2) Ad DOPE

at a concentration of 1 mg/mL was retained and stored at 14 ‘¢’
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for 14 days. Retention of the comnstruct by the RBCs was

assessed by incubation with Avidin-AF as before.

Thé assessment of tne‘fluorescence is recorded in Table 25.

Dilution
1 0. 0.01 0.001 0
(mg/ml) , !
Biotin~CMG(2) -Ad-DOPE 4 o 1 0 . 0
Day 0O
Biotin-CMG{2)~Ad-DOPE 4 . _ - _
Day 14 - ..
BioG '
Day 0 3 2 0 0 0

Table 25.
Murine Embr?ds

Murine .embryos. {moerula/early blastocyst stage, 3.5 day) were
incubated in 50 microlitre microdrops in blastassist™ culture
media. Embryos were incubated with construct de51gnated

biotin-CMG (2} ~Ad~DOPE at a concentration of 0.1, 1. or 2 mg/mL

or BioG at a concentration of 0.5 mg/mL {positive control).

The zona pellocida of the embrfos was femoved by treatment
with 0.5% pronase (4 minute incubation) and -washing 3 times in
embryo handling media prior to introduction into the
nmicrodrops. Each microdrop was equilibrated 5% CO; at 37 °C

overnight prior to introduction of the embryos.

Microdrops containing embryos and the constfuct designated

" biotin-CMG (2)~Ad~-DOPE were incubated for 2 hours in 5% CO at
'37°C. Microdrops containing embryos and BioG were incubated
for 40 minutes in 5% CO; at 37 °C.
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Following incubation each group of embryos was washed 3 times
in handling media and transferred to 50 microlitre microdrops
containing 2 mg/mlL Avidin-AF microdrops for fluorescent
labelling. The microdrops containing transferred embryos wéfe

incubated at 37 C for 30 minutes in the dark.

Each group of embryos was then washed 3 times in handling
media and mounted on a glass ﬁicroscope slide for viewing.
Embryos were viewed under a fluorescent microscope at 488 nm.
The intensity of the fluorescence was recorded using a scoring

system of 0 (no fluorescence) to 4 (maximum fluorescence).

8 27 Mr 5 TY

Biotin- ‘ Biotin~ Biotin-
MG (2} ~Ad~- CMG (2) -Ad-~ CMG(2) —Ad~ BioG . .
Me 1
DOPE DOBE DOPE 0.5 mg/mL fedia alone
0.1 mng/mL 1 mg/nL 2 mg/mL )
2 1 1 3 1
n=21 n=1% n=19 n=19 nm;9

Table 26.

Immobilization of spermatozoa _and cells

The immobilization of spermatozoa and red blood cells (RBCs)

was demonstrated by use of the construct designated'Biotin—

CMG{2) -Ad-DOPE and streptavidin beads (Dynabeads® M-280) .
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Materials

A stock solution of the construct designated Biotin-CMG(2}-Ad-

- DOPE (100 ulL) was prepared-in water at a concentration of 10

mg/mL and diluted in culture media (Medicult 10310060A) to

provide a test dilution at 0.1 mg/mL.

The spermatozoa in fresh semen (less than one day old} were
assessed for motility (80%; grade 3 {fast, forward '
progression) by 10-fold dilution in culture medium (Medicult

10310060A; pre-incubated for a minimum of 2 hours at 37 °C in

a 5% CO» atmosphere}.f Spermatézoé counts (91.5 x 10%/mL) were

pefformed by 10-fold dilution in deionised water.

Spermatozoa were washed and.isolated by layering 1.1 mL of
fresh semen over a gradient of SpermGrad 125 (Vitrolife 10099;
2 nL of 40% solution over 2 mL of 80% solutlon in a 15 mL

round bottom tube) and centrlfuglng at 500 x g for 20 min.

-The bottom layer of the gradient (c. 0.7 mL was transferred to

4 mL round bottom tubes and c¢. 2 hL flushing (handling) media

(Medicult 10840125A) added. The tube was centrifuged at 300 x

g for 10 min and the spermatozoa washed two more times {(mixing

by tube inversion}.

Samples of washed spermatozoa were iﬁcubated overnight at 37

°C in a 5% CO, atmosphere. Spermatozoa counts (c. 25 %

‘ 10%/mL) were performed post overnight incubation by 10-fold

dilution in deionised water.

UT ci
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Spermatozoa

A volume of 100 pl of the test dilution of the construct
designated Biotin-CMG(2)-Ad-DOPE (I) was added to each of four
0.6 mL ependorf tubes (A~D) and 100 gL of culture media added
to one 0.6 mL ependorf tube (E}.

Open.tubes were incubated at 37 °c in a 5% COé atmosphere

prior to addition of c¢. 70 pL spermatozoa (c. 25 x 10°/mL) to

each tube and incubation for 120 min {A), 60 min (B}, 30 min

{CY, 10 min (B) and 120 min (Ef.

Foilowing incubation a couple of drops of flushing media were
gdded and the tubes centrifuged at 300 x g for 5 min. The
spermatozoa were washed two .more times with flushing média and
before being.re-suspended in culture media to a final volume

cof 100 plL.

Streptavidiﬁ beads at a concentration of c. 6.25 x 10%/100uL

‘were diluted 35 times in BSA plus flushing media to. provide a

"ratio of 0.1 beads/spermatozoa when mixed in equal volume with

a diluted suspension of the modified spermatozca. -

A volume of 5 pL of a diluted suspension of the modified

spermatozoa was mixed on a slide with S'pL of a diluted

suspension of streptavidin beads and covered with a coverslip.

The mixture was observed under a microséope at 400%
magnification. Figure 9 provide a photomicrogréph of the
mixture provided following incubation with 0.1 mg/mL of the

cqnstruct,designated Biotin-CMG(2)~Ad~DOPE for 60 min (B). -

HT ci



8 29 Mur 8 P. ci U F41 NEVS 8 Tabl e 19."ML7-fal se-positive"
negative serumreactivity against other Miur constructs. The 6 nost -false
positive negative seruns reactive against cells nodified with the
peptide-lipid construct 1417 were tested against cells nodified by
contacting wth the peptide-lipid consairucts M9, M5, M6, M7, M8, M9,
M30 and M31 at a' concentration of 50 pg/m (2 hour 37C). The Mdified cells
were tested in BioVuem AUG cards. Cell nodified with the peptide-lipid
construct 1417 provided the nost "fal se positive" reactions with negative
serunms. The reactivity of the 6 nost fal se positive sanples when tested
agai nst ot fée medesimhtcelf] $hshawsaineants ofe shF ertmt elet DFecp1528, 1427),
sonme are pQarl:y. i how i s qdi tezreactivity (Mp, 1429,
1419) whi l %%8% é%ga%ée%%?gogeg%vt%%{}%gf? E/E%@ %/17 nor..changes in am no
aci d sequence can influence the.rate of false positive reactivity. Cells

nodi fi ed wt-h—-the—constructs—430—amdt 1428 [P Ot Resietidabtdd Yo and | oW
non- speci f i @iesin-CHEH2MBAITOPRd | gl hsrNR[Cel | S vs sedpsprdedesi ity of sera #4
14 N
#5 #6 #2 #6 #8 Serdf al one 5 $eifk anin) rmmedinte 30 min
10-15 (with

A 120 10-12 cross-linking)

B 169 2, 4, 8 ' 8

c - 30 ' 1-3 - ‘ 3

D ' 10 . 1 1

E (Control) 120 0 : 0

Table 27.

Spermatozoa were observed to retain motile capacity despite
attachment of beads (no acrosome reaction was evident) with a

preference of attachment to motile spermatozoa.

Red Blood Cells.

A dilution ‘of the construct designated Biotin-CMG{2)~Ad—-DOPE
was prepared at a- concentration of 1 mg/mL with Celpresol™.

. A volume of 60 jplL washed A group red blood cells (RBCs) was
modified _by incubation with 20 pL of the dilution of the

construct at 37 °C for 2 hours.

The modified RBCs were washed twice in PBS and once in

. Celpresol™ as described above. A 2% cell suspension of washed
cells (ﬁodified of control) was prepared in Celpresol™ and
cell concenération_(lSO'x 10%/mL) determined using'a
haemocytometer. Similarly the concentration of a suspensibﬁ‘

streptavidin beads (134 = 10%/mL) was determined.



8 8 Serum + peptide 0 0 0 0 2 0O Table 20. Sera reactive wwth RBCp nodified
to incorporate the ML peptide-lipid construct or M2 peptide-lipid construct
constructs by contacting the cells with a 500 pg/nm dispersion of the
construct (Method 1) were "neutralised" with the peptide QINDKHKRDTY and
retested against the nodified cells. Sera were neutralized by adding 10 pL
of 1 ng/m solution of peptide to a 50 pL volunme of sera and incubating for
30 mnutes at 37 C. Testing was perforned using BioVuem cards. 82 M3
nodified cells ldentity of sera 43 #42 #37 #34 Serum alone 8 8 8 Serum +
peptide 0 0 O O Table 21. Sera reactive with RBCs nodified to incorporate
the ML3 pept irdbuhé pifd SCondt pficthdysusmengsohngf t feraridvd Wit Reads 0% Hg/ m
di spersion_qf. the ns ] hey" r.aly it hrRdke- pepti de
SSQr NDKHKRB%%E%nt rctg}eeé{egggaég?&n?t%d t"%l\rﬁ%é% i gg&%eal’jws. er a vveh?e
neutral i zeBabynh pdelipry: FAgpkt of MAgr/aniNZs blint Fenm) off Peisd 48 £BS PBT pL
vol une of sera and | bating for 1.nut 7 L pg Mesyipgr f or med
using Bio eﬁ?ajc'ﬁpedscfp%:éA& 4° A?Dlsfi%-nrr?el& rg?i g%??owna%sgﬁgléggy (cells

" a bead to RBC ratio of ¢. 1:1 and incubated at room

temperature for 1 hour to allow RBCs to settle.

The wells were washed 3 x with PBS, aspirating the wafhing
solution with a‘pipette. The washed wells were observed under

a microscope and the RBCs determined to be retained (Figure

10).

Sebaration of populations of cells

A 0.5 mg/ml solu;ién of the‘constructAdesignated Biotin-
CMG(2);Ad—DOPE was prépared in Celpresol™ and a volume of 10
pl used to modify 30 jl packed cell volume of group C RBCs in
a 1 ml eppendorf tube to provide a first.population of cells.
Unmodified group AARBCS were used as a second population of

- cells. o ,

Both populations of cells were incubated for 37 °C fgr 2 hrs
in a water baﬁh and then washed 2x in PBS and 1x in Celpresol
using-an Immufuge II (low, 1 min). The concentfation of cells

in each suspension was made up to 2% by adding 1.5 ml.

The suépensions 6f RBCs were mized with avidinylated magnetic
Dynabeads at an approximate ratioc of RBC:bead of 1 and
incubated for 10 min at room temperature on a gfrator.
Samplés'of_the first and second populations of RBCs were then
mixéd in equal volumeé {35 pi each) in an ependorf tube for

two minutes.



nodified with the peptide-lipid construct M2) Neutraliser F Linker
Post-neutralisation serology (cells nodified with the peptide-lipid

construct M22) nil nil nil 8 8 M22 peptide SQTNDKHKRDC nil - M8 peptide
TYPAHTANEC nil 8 8 M22 nol ecul e SQTNDKHKRDC CMX 2) - Cys-CMsG DE Ac-C
cME(2) 8 93

The contents of the ependorf were transferred to the well of a
96-well plate and a magnet was applied to the underside of the
well for.1l minute. The. supernatant was carefully removed with
the magnet applied and without‘disruptionlof the beads. The.
.blood grouping of the cells of the supernatants were then
assessed by applying 30 ul of supernatant and 30 nl anti-A
antibody to a Dynamed™ gel card. Cards were_spun-for 10 min in
a centrifuge. Retention of the O group RBCs by the magnet was
demonstrated by-the absence of a pellet of group O cells.

Modification of cell layers with biotin-lipid constructs

The modification of monolayers of the cell line RL95-2
{established from a human endometrial adenccarcinoma (ATCC HTB

CRL 1671)) in serum-free and serum-containing media was

evaluated.

D-MEM/F12 (Gibco 11320-033, Inv1trogen NZ) containing 1%
penicillin/streptomycin {Gibco 15140-122, Invitrogen NZ) was
used as a serum-free medium. D-MEM/F12 10% FBS (Gibco 10091-
130, Invitrogen NZ) contalnlng 13 pen1c1llxn/streptomyc1n and
5 ng/mh lnsplln (Gibco 12585-014, Inv1trogen NZ) was used as a

serum-containing medium.

A suspensxon of the cell line RL95-2 was diluted in pre-warnmed
_serum~conta1n1ng media to the required concentratlon e.g. 4 X
10° cells/mL. A 25 ul volume of the suspension was used to
seed the required wells in a Tgrasaki tray so that each
treatment'was performed in duplicate. The plates were
-incubated overnight in a 5% COg, 37 °C incubator until the

monolayer. was. approximately 60% confluent.



VMYASSG? 8 8 Table 22. Cells were nodified by the peptide-lipid construct
M22 (2 hours, 37C) and two positive reactions were identified.
Neutralisation experinments were then performed. A volunme of 40 pl of-plasm
was incubated with 10 pl of peptide or Ac-C at a concentration of 1.0 ng/m
for 30 mnutes at 37 C. The standard AUG test in BioVuem was then
performed. The fal se positive reaction for PAC74 was confirned as a
reaction not neutralised by addition of peptide. The true-positive reaction
for TAPI confirnmed as reaction neutralised by peptide and the whol e
construct, but not the construct bearing only acetyl ated cysteine. 83
PAC70 PAC7 DiPACTOnS AR BiosineG® &2 ) |‘s”é%19g‘r‘?Esé’?§F0©§ﬁF(at¥@ldi &ndnddiRted with

the peptideshjpid ééHgg'U%CReW%géT A f%f%gNQQEﬁ@&'éﬁﬁl Eageoupebi nker

Post - neutral i sat1 on serol ogy nodi fied with the péptide-lipid
construct BRRyidgafined miohcaptratipms of 20, 100 or 500 ug/mL Trays

were incubated at 37 °C, 5% CO; for 120 min.

The cells weére then washed and a 12 pl volume of a 0.1 mg/mL
- solution of -Avidin Alexa Fluor® 488 added. The cells were
then incubated at room temperature for a further 30 minutes in

the dark.

The mbnolayers were finally washed 3 times with PBS, the trays
inverted and photographed using an Olympus BX51 fluorescent
‘microscope at 200x magnification, exposure time 475 ms - (Figure

12).

When the construct is inserted in serum-free media at 20, 100
and 500 npg/mL, a homogenous intense fluorescent signal is
observed in the cell ﬁeﬁbrane that intensifies with increasing
concentration of the_consttuct (Figure 12A,AC and E). When
.the construct is inserted'in serum-containing media, weakened
fluorescence is observed at the same concentrations (Figure
12B, D and F}. fhese~results imply that optimal insertion of

construct into the cell membranes reguires serum-free media.

When the construct is inserted in serum—free media at 20, 100
and 500 pg/mL, an homogenous intense fluorescent signal is .
observed in the cell membrane that 1nten31f1es with increasing

_ cqncentration of construct. The intensity of the fluorescence
also increased with'increasing_insgrtion time (Table 28).
These results impiy that‘optiméirinsertion of constrgct‘into ‘
cell membranes occurs with increased concentration of

construct and/or increased insertion time.



8 M22 peptide SQTNDKHKRDC nil 8 - - 3 M8 peptide TYPAHTANEC nil - - 8
Cys-CM> DE Ac-C CMX2) 8 3 5 Atri-CMsDE Gal NAca3[ Fuca2) Gal D CMX2) 8 3 5
8 Atri- adipate-DE Gal NAca3(Fuca2] Gal p adipate 8 3 5
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Mean Fluorescence* -

Insertion time

Concentration of biotin-CMG{2)-Ad-DOPE
10 30 60 120
{pg/mL) .
20 1+ | 1-2+ | 2=3+ | 3~4+
100 - 241 3 3+ | 4+
500 34§ 3-4+ na na
Media alone ’ 0 0 0 0

Table. 28. Optimal insertion of construct inte cell membranes occurs with
increased concentration of construct and/or increased insertion time.

‘na’ denotes “not assessed”.

When avidin Alexa Fluor® 488 was added to construct modified
RLY5-2 cells and incubated at 37 °C for 4 and 24 hr the
fluorescence gradually shifted from the cell surface to the
cell interior (ﬁigure 13). No internalization was. observed

when cells were incubated at 4°C.

Fluorescence was detected in construct modified RLO5-2 cells
24 hr post-insertion when cultﬁred in serum-free media, albeit
with reduced fluorescenée from T=0 (Tabie 29). ‘However, when
cells were cultured in serum-containing media a fluorescence
§core'of 1+ wasAdetecfed at the highest concentration of
construct (500 mg/mL), but not at lower. These results imply
that the construct is optimally retained in cell membranes 24
hr post-insertion when cultured in serum;free media, but not

"in serum-containing media.



8 VMYASSG? 8 55 8 Table 23. Cells were nodified by the peptide-lipid
construct M8 (2 hours, 37C) and four positive reactions were identified.
Neutralisation experinments were then performed. A volunme of 40 pl of plasm
was incubated with 10 pl of peptide or Ac-C at a concentration of 1.0 ng/m
for 30 mnutes at 37 C. The standard AKG test in BioVuem was then
performed. The neutralisations of PAC70, 71 and 72 wth the M28 peptide
suggests specificity. The fact that:the unrel ated peptide M22 was al so abl e
to cause- neutralisation of serunms PAC71 and PAC72, together with
reductions in score with other unrelated structures, revi-ses the results
for these two sera as being false positive reactivity. The fact that PAC70
does not ;Jeact with MTtenberger positivejcells guggesi-seddaateral though an
ant i body pears to be present to the pepiide sequence it is nat blood
group specj doreentiraticontt it iat®AGUGhIPAF2| was |not ful | y,phjbi ted by
peptide, tijhe substanti alpgygduction in scofe Sngests speC| fici ty al tihough
it is possji-ble—that—speecifi-ei-ty—ray—bepresent—with W I ev of
non-speci flicity as suggested by the react|on 4 CHF T FEUCTT O cé’ﬁ?ﬁﬂ%
Cys- CMGDE. |—84 Consideratjom of —the MIT pgprjide Tgactivities pyesented in
the foregaing.in Tables shows that peptides 1422, 1436 @and. 1437 all..showed
superior sensitivity andispecificity towayds a hudvan poj ycl ondl anti blody
panel when—conpared—wth ggauence T —tte-sequence jdenti fied ip the plrior
art (Reid jand Lonas- Francl § (2004)). Mdificatlion Gt reld blood cells Wi t h
pepti de-lifpi d constr Uﬂé(".&laV\hIoIﬂepeptl de i n al berinati ¥e configurations
Pepti de-1i Pt g—eonstruets COfPt+St11Y UVL:,\ 2y —and ttre—fott+ow ng peptides were
prepared: Thr Tyr ProAl aH sThr Al aAsnd quf‘ﬁ (0144%, gnd iy construct
CysThr Tyr PRSARaRR s TRFAFEARh QL usTeARsY" The™EET FPRT BT TR pdpt i Tes"Wer e

f or nyl at edvanddeariteat éd tellpr ovlteed ciapp@d” bpasicdeserige R att T Vii§e of |
random M | ngtaer 88t Y | Hody apesicbd ver seglinghard cbhd@erdtabs eiposértuny e
anti body negative sanples were t, « RBCs nodified to incorporate
t hese "cappe peﬁt e- 1|B?dd8%°r?§t§rﬁg%%g %%%g/nt 2 hours at 37 C). The
reactivity was assessed and recorded in Table 24. The cappi ng of the
peptide did not affect reactivity with positive sanples, nor did it appear

to affect Le c%!lg; Y, ch;[fh %I e-P9sLii Ve Ant) body- negati ve sanpl es.
However , I-ﬁé‘&g@-ﬁé-%?-pﬁpﬁ-%&-‘vﬁﬁ% due | ocated at the amino
term nus (as opposed to the carboxy term nus) appeared to reduce the

| i kel i hood t I
and. | npr ovERT oBRT (3 WOLRCCRE KRt SnerBody: Roar 11'Ve Sanies Y 85 Whi | ot

not w shi ngotbrdes bmﬂrids by theorybed irs ﬁwpespbatédcwmn taveopresghtat i on of

t he pepti.de dified_to | ncor ous to
t he presenf’%?%ﬁrha%’foqaﬁo E’grlrlggéﬁ%%l Ny~ %@@gwgqm%?e@{ gs“‘gggL% he
natural |y ascuwo i aimdogen) iSaaphetdddinkts N6t thediddtedNatural M 11|

cells Anti bOdeggédt' Ve Sseruns 71 10

N

It was anticipéted that presentation of antigen at a distance.
from the immediate ﬁilieu of the cell surface may promote
recognition by cross-reactive antibody and subsequent
agglutination. The estlmated distances from the cell surface
for an antigen {F) of a functional lipid construct (F—S—L)
where -the spacer (S) includes the structurél motif of the -
present invention are 7.2 nm (CMG(2)) and 11.5 nm {CMG (4} ) .-
These distances compare with 1.9 nm for the antigen of a
construct (F-S-L) where the spacer is one described in the

specification accompanying international application no.
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PCT/NZ2005/000052 (publication no. WO 2005/090368), i.e. i~
sp-Ad-DOPE (I).

To' test the hypdfhesis solutions of four different
trisaccharide ({Acyi)-lipid constructs were prepared as 50 ul4,
10 pM and 5 pM solutions in Celpresol™. Modified red blood
cells were then prepared by contacting 0.6 mis (pcv) of washed
RBCs with 0.6 mls of the relevant solution. The mixtures were

incubated at 37.°C for 2 hours and then washed 3 times to

provide a modified cell suspension.

The modified cell suspensions were prepared in O.B% in
Celéresol LISS™ -suitable for BioVue serology cards. A volume
of 0.05 mls of CSL monoclonai énti~A (026129801) followed by
0.05 mls of modified cell suspension was applied to each card.

Reactions were recorded following centrifugation in a BioVue

cassette centrifuge (Table 29).

A comparison of the recorded reaction for molar equivalents of
‘the A¢pi-lipid constructs demonstrates that less CMG{2} or ‘
CMG(4) construct is required to provide.an equivalent
serological result. There was no significant gain with CMG(Z2)
'qompared'with'CMG(4). There was a minor, but notAsignificant

change for MCMG (2).

Although the invention has been described by way of examples
it should bé appreciated that variations and modifications may
 be made to the claimed methods without departing from the
scope of theAinvention.' As.noted.it_will be understood that
for a non-specific interaction, such as the interaction
between'thé diacyl- or dialkyl- glycerolipid portion of the

functional-lipid constructs and a menbrane, structural and



0 0" 10 False- positive antibody negative seruns PAC302 5 0 0 PAC332 12
00 PAC340 5 0 0 O Table 24. Mdification of cells and nulti-cellular
structures with -biotin-lipid constructs The nodification of red bl ood
cells (RBCs) and nmurine enbryos by the construct designated Biotin-CM{ 2)

- Ad- DOPE was denonstrated using Avidi ngAl exafluor (Avidin AF). Materials A
stock solution of the construct designated Biotin-CMZ2)-AdDOPE (100 pL)
was prepared in water at a concentration of 10 ng/nmL. A stock sol ution of
Avi di n- Al exafl uor (Avidin-AF) was prepared in sterile phosphate buffered
saline (PBS) at a concentration of 2 ng/nL. -A stock solution of

bi ot i nyl at exter86-peorpiociddeatBraly wessynrépar édri@s stat % PBS at a
concentration of 5 g/, . ood Cells Dilution series of the construct
desi gnat ed f%ingt%ilﬁr}?:{l\% %qu,&§%gﬁ€cénd Bi 0G (positive control) were prepared
at concentrations of 0.001, 0.1, 0.1 and 1 ng/nL with Cel presolm 0 group
red bl ood l1s (RBCs) were.modif]ed by i L Qn L .of.,packed RBCs
and 5 pL ogﬁgrai ﬁ?‘?’%ne%"]flvtaﬁgncgn%}fltsutgttod% ilélg%%g%gdf %totgl%r??ﬂ\s/%%g)-m; DOPE or
Bi 0G | ncukatioateites eaperihaprpdrated g ddt ispeepbhdot¥y maFersrdnbai wal
volume 1.5 for 2 hours at 3ZC in a water, bath B re

i ncubat ed \H%ﬁ SPEGH G °8F B%Sﬁ P Sonéén %a??rg%&ﬁoél%%.e?3%‘/eem as a
positive cenkeglglyaetdiategdhRBRsa e reowias bed s8bsi rbeted tierPBS in a mi ni
centrifuge. Fluorescent |abeling of_ the, wash difi BCs .was perfornmed
by adding PO°FPRoF LS| PoXLaFYRT %%C’as%g%tggn%’%?‘?‘ﬁ%i cg)?]’eof 0.1 my/ L.
The RBCs webgolhea ddrcfibairedion bhepldardhatordatehoanlatbedzdtiheraRwarer bath
and washed 3 times with PBS. 85% sol ution of the washed, fl uorescent

| abel ed RBEs were viewed on a slide with cover slip under a fluorescent

m croscope at 488 nm and phot ographi ¢ exposure of -1.903 (Figure 6). The
intensity of the fluorescent signal was recorded using a scoring system of
0 (no fl uor{égéé%‘%‘jd‘ﬁééﬂ?@dfg?o 4 (maxi mum fl uorescence observed).



An aliquot of the washed, nodified RBCs obtained fromincubation wth the
construct designated biotin-CMX2)-Ad-DOPE at a concentration of 1 ng/nL
was retained and stored at 14 C 87 for 14 days. Retention of the
construct by the RBCs was assessed by incubation with Avidin-AF as before.
The assessnent of the fluorescence isdwecorded in Table 25. Dilution
(ng/m) 1 0.1 0.01 0.001 O Biotin-CMX2)-Ad-DOPE Day 0 4 2100

Biotin-CM¥ 2)-Ad-DOPE Day 14 4 - - BioGDay 0 3200 0 Table 25. Mirine
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Murine enbryos (norul a/early bl astocyst stage, 3.5 day) were incubated in
50 microlitre mcrodrops in blastassistmculture nedia. Enbryos were

i ncubated with construct designated biotin-CMJ2)-Ad-DOPE at a
concentration of 0.11 t _or 2 ng/nL or BioG at a concentration of 0.5 ny/nL
(positive control). The zona pel |l uci dasof the enbryos was renoved by
treatnent with 0.5% pronase (4 m nute incubation) and washing 3 tines in
enbryo handling nmedia prior to introduction into the m crodrops. Each

m crodrop was equilibrated 5% CO2 at 37 C overnight prior to introduction
of the enbryos. M crodrops containing enbryos and the construct designated
bi ot i n- CMGREFTERBNCERPE were i ncubated for 2 hours in 5% CO2 at 37 C

M cr odr ops containing enbryos and Bi oG wer e i ncubated for 40 mnutes in 5%
C»2 at 37 C, Fal ncubation, each grou hed 3
times in hgn‘d’fei ﬁ{:; aﬁeW?’aﬁW%F’a"n%f’é‘???&? f“bthSB&r’thhryanet rgieycr%’sL%:r ogrf\g@g

cont ai ni ng 1Zrargher. cAwEl i o ARoringr Sriteps tPorhef $ndsr s B Po1YEBEI] F‘i‘ﬁj“s The

m cr odr ops c6Mhaé Ris fg:ti vaapSiet e dd Bbs MBS1 aMer & ricncibat etheat FZo@ifvgra 30
mnutes in é Q§I1Ca§@&h orQup gt Nbryos was then washed 3 tinmes in
handl i ng nedia a nmounted on a gl ass m croscope slide for view hg. Embryos
were viewed under a fluorescent nicroscope at 488 nm The intensity of the
f | uor escencbungast rdcOHEdCasiehFedl SnofiargrRenpdtldmo s BiPPTRIGH RScence) to

4 <(:| WBXI[)guPrrt,inglaogs&@Q@meane Rivebinn) O Abpiidht HOPERAtrA catarhnd Bi ot i n- cu(;/c;( 2)
- Ad- - E . n 1L Jvedi a
Tonltgglnﬁ_ig Cglt1 Qemb%@ g%havA%L %@ \g'n QE&pﬁLmﬁ'thgcQ cﬁ.tm

al one I'mmobi | i zati on of
sper mat 0zo& AEr CBFES RephePatimbrbi P4/2at 1%n8 of spernatozoa and red bl ood
cells (RBCs) was denobnstrated by use of the construct designated

Bi ot i NnCMX( 2) 5 Ad: dOPE angh $1d0eptsavidlisn hrasisi{enabeads(ngw bbR88)nylene
’ glyco;) Derivative for the Crosslinking of Amines with Thiols.

Bioéonjugate Chem, 6: 242-248

Hashimoto et al (1986) Iodacetylated and biotinylated. liposomes: Effect of
spacef-length on sulfhydryl ligand binding and avidin precipitability.
Biochim Biophys Acta, 856: 556-565.

Holmberg et al (2005} The_Biotin—stréptavidin interaction can be
reversibly broken using water at elevated temperatures, Elegtrophore;is,

26 (3), 501 to 510.

Ishida et al {200}) Lipcsomes Bearing Poiythéneglycol;Coupled Transferrin
with Intrace;lnlar Targeting Property tc the Solid Tumors In Vivo.

Pharmaceutical Research, 18 {7): 1042-1048

Kato et al (2004} Rapid Proprotein anchoring into the membranes of

mammalian cells using olial chain and pclyethylene glycol derivatives.

Kinsky et al {1983) An alternative procedure for the preparation of

immunogenic liposomal model membranes. J Immunol Method, 65: 295306

Kung and Redemann (1986) Synthesis of carboxyacyl derivatives of
phosphatidylethanolamine and use as an efficient method for conjugatlon of

protein to liposomes. BlOChlm Blophys Acta, 862: 435_439



89 Materials A stock solution of the construct designated

Bi oti n- CMZ 2) AdDOPE (100 pL) was prepared in water at a concentration of 10
ng/ mL and diluted in culture nedia (Medicult 10310060A) to provide a test
dilution at 0.1 ng/nmL.. The spermatozoa in fresh senen (|l ess than one day

ol d) were assessed for notility (80% 1grade 3 (fast, forward progression)
by 10-fold dilution in culture nmedium (Medicult 10310060A; pre-incubated
for a mninmumof 2 hours at 37 Cin a 5% CO2 at nosphere). Spernmatozoa
counts (91.5 x 106/ nL) were perforned by 10-fold. dilution in dei oni sed

wat er. Sper mat ozoa were washed and i sol ated by |ayerin m. of fresh
senen over LeFI6F i &ht(28%4) Sp¥f AEPa 21 25 e 1 ot § ?%Iy ged 5F%H 1B 40%

sol uti on ovefid2ratis off 8080 soliut ithe FhgEm Jd&nal, ouimd Hdttlem t ube) and
centrifugi pg. 1@56,559003)1193[3}95 20 min. The bottom | ayer of the gradient 4 ni
round bottom tubes and c. .(Medicult 10840125A) added. The g for 10 mn
and the spermatozoa by tube |nverS|on) (c. 0.7 nm. was transferred to nL
fl ushi ng (Memdre rig) s P %) thibesomas aéeﬁﬁJPVaF’lfﬁe@raQeP?WSX REEBHEG W fror e
times (M Xusgof Sarplsnnf pymsheghspesipt ozeapweee. | hicubdteeBeapvermght at 37
Cin a 5% ¢R,a4 nosphere. Spermatozoa counts (c. 25 x 106/ nlL) were
performed post overnight incubation by 10-fold dilution in deionised water.
90 Spermat ozoa A volume of 100 ul of the test dilution of the construct
desi gnat edBités j at- GG 290 Af-cPOIPES (4 Fragascaldderroed eBthlSt four 0.6 nL
ependorf tubes (A-D) and 100 pL of culture nedia added to one 0.6 niL

ependorf tyhe, (ELy ﬁagsﬁgd;&;&%%w@szl) NGLALEE, AL 561 g Br Anadhibulospher e
prior to a i tion of c er mat 0zoa c mfrCE)Od %6{“_ to each tube and

i ncubat i onf?weﬂﬁot%pﬁe?ATeyéﬁlﬁ‘?’f (B TERYORT n (B) and 120 nin
(E). Fol | ovamgtingeublatiodnCiere olbpl €86f284r ops of flushing nmedi a were added
and t he tubes centrifuged at 300 x g for 5 min. The spernmat ozoa wer€ washed

two, more thRe,th Ll ushhn Sgﬁq%&saw B51n . DelsgegieastspaRded b cul tur e

rredlatoa urreo pt avi di n fﬁ a co gzntratlon of
c. 6.25 x ﬁtﬁ’ﬁflﬁob’l‘_el\ﬁérém&?qrﬁ’f‘é’ﬂ $5thg ﬁﬁEf"’icﬁ ﬁsﬂ Fdl“ﬁfé}rf’ &G redi a to
provi de a igbborest (Jo&rrta@ad%l-&pewm?maclvméh(lm§<0éd133n equal volunme with a
diluted suspension of the nodified spermatozoa. A volume of 5 pL of a

di [ uted S:?&eéhs' gn of lgﬁgnrgg)Fstrl gtq_ofxg\e;{ual n}.%ég% Waa%dr@u)ﬁgg.oggl a Sl I de with 5

pL of a dilTuted sus &g S and covered w a
coverslip. mFﬁéPOrﬁaF(’t%r@“\ﬁ&@Oroﬁ%léF 9{Mﬁ€¥l%drﬁ“(???)r§8cfb’é‘a‘étmzlbd§mG)

magni fi cat hea, Nakgumead. proviske ee:photweadex ograph of the nixture provided
follow ng incubation with-0.1 rrg/rrL of the construct designated

Biotin- My 20z AL DORESr 80,100 (B) o noiRd. TS (355 E85IRDI.,0h e, aLt achment

of streptavid i f1ed spermatozoa I's recor In Table
Bi ot i n- CMX!®) E?)@&BD‘GDE""H ) 1‘% ré%t‘f‘ﬁ%t | ndubation time (nmin) Number of beads
attached to spernat ozoa | mediate 30 mn A 120 10-12,

Metzner et al (2008) Association of glycosylphosphat1dy11n051tol anchored
" protein with retroviral particles'lThe FASEB Journal, Online'a;ticle

£5.08-108217

Morandat et al (2002) Cholesterol-dependent insertion of
glycosylphosphatidylinositol~anchored enzyme Biochimica et Biophysica
Acta, 1564: 473-478

- New (1992) Liposomes: A Practical Approach
Premkumar et al {2001) Properties of Exogenously Added GPI-Anchored

Proteins Following Their Incorporation Into Cells Journal of Cellular

Biochemistry, B82: 234-245



10-15(w th cross-linking) B 460 2,4,8 8 C 30 1-3 3 D10 1 1 E(Control) 120
0 Tabl e 27. Spernatozoa were observed to retain notile capacity despite
attachnment of beads (no acrosone reaction was evident) with a preference of
attachnment to notile spernmatozoa. Red Blood Cells A dilution of the
construct designated Biotin-CMX2)-Adi@R0OPE was prepared at a concentration
of 1 nmy/nmL with Cel presolm A volune of 60 pL washed A group red bl ood
cells (RBCs) was nodified by incubation with 20 pL of the dilution of the
construct at 37 C for 2 hours. The nodified RBCs were washed tw ce in PBS
and once in Cel presol mas described above. A 2%cell sus n5|on of washed
cel |'s (nodiffi®androRsntorys \Aé%“bﬂé‘ﬁa’?]é’adiﬁ’f"@er‘ﬁ‘f’é@mfﬁfﬁﬁq el |

concent r at iEbseviddQcaceh D6 /PRtys, distseerdamedndsidag a haenocytoneter. Simlarly
the concentration of a suspension streptavidin beads (134 x 106/ nL) was

determ ned'RonztoH et afl&’&"ﬁ of ggr %Pﬁ)ff t%la't o%’i?ﬁo%gﬁ%\égyﬂfnogt ?%@M&QB” beads

was added to E m um éRare Eart h).
Super nagnéf‘zl(‘“ﬁ/a’gﬁet%l’mmﬁ mtEedpuEe |‘3?e’€|e“tb6a"teh5“t}§§>é Pié’ of 50 pL of
a suspension of RBCs was added to provide a bead to RBC ratio of c. 1.1 and

i ncubat eﬂ giﬁe% QQJnHE%p?lrg@bWIﬁerQr ré'spbx@slér mé&a@éd' @Wl%m&-&ss&hﬁ\{:@i The wel | s
wer e was e | r hi n |
Ot\ﬁla Haeal%f %’II a[?n%unogsmﬁ\/ﬁ&% boa'lne sgrum aﬁ;?tln:l.‘g cg‘pe

iy
pi pette. 'S wer e ser m cr oscope anglh he RBCs
det er m ned C?‘é?lBe tPeteai fled S CER g eI"I‘G)‘OlOSé'péF’atll%rﬂoéf popul ations of cells
A 0.5 ng/m solution of the construct designated Bioti nCMX 2) - Ad- DOPE was

prepar ed I@k&;@x'tpg §p|aﬁn @6]7)8. erow;@ragicnlgf @hyd&?%h%@pmgdyfl)ho%@t@] paCked
cell vol une of ndor e to

ro r d irst
popul at i on%‘fhoé%f gm%%ﬁ’yfaf:e%f’%é? OlORBPRQ%CEulatlreg aCtﬁraog gwsoeglogﬁag
populationEdﬁmeeiK@mmewvhcpbpefé%ﬁ%ﬁecéﬁmeelP@mﬂekéﬂﬂﬁEﬁbﬁfeﬁ Fo 37 C for
2 hrs in apwalieresbatdirandot Wepowgghed, 2x ios3PBS4and | x in Cel presol using
an Imufuge Il (low, 1 mn). The concentration of cells in each suspension
was nade up to 2% by adding 1.5 ni.

inger et al {1996) Lipopeptide conjugates: biomolecular building blocks
for receptor activating membrane-mimetic structures.. Biomaterials, 17:

437-441

[followed by page. 103 - Claims]



The suspensions of RBCs were m xed with avidinyl ated nmagneti c Dynabeads at
an approximate ratio of RBC bead of 1 and incubated for 10 min at room
tenperature on a gyrator. Sanples of the first and second popul ati ons of
RBCs were then m xed in equal volunes (35 pl each) in an ependorf tube for
two mnutes. 93 The contents of the emendorf were transferred to the well
of a 96-well plate and a nagnet was applied to the underside of the well
for .1 mnute. The. supernatant was carefully renoved with the nagnet
applied and wi thout disruption of the beads. The bl ood grouping of the
cells of the supernatants were then assessed by applying 30 pl of
super nat antCIS30 pl anti-A antibody to a Dynanecr” gel card. Cards were
spun for 10 min in a centrifuge. Retention of the 0O group RBCs by the
magnet was denonstrated by the absence of a pellet of group O _cel]s. '
Modi ficatién of ceb|firmrérpani Pkt cranatnusitd o obie rifct St ¥ReFrval f i cati on
of nonol ayers-of the cell-.Line - e i,shed; £ rrom;achymgp gndonetri a
adenocar ci nona (Aﬂ%&?%ﬁTé &§L91Q$T%$u%ﬁhé§%%%ﬁyfeg E%épgz?uggqontaining
nmedi a was eval uat edia IEWENLBAE, (@dbcd 1151306P088r FoNAtandddn LAZF¥1®nt ai ni ng

1% peni cil I'i n/ strept gmci i bc 5 7%%% vitrogen NZ) was used as a
serum free nedi umgﬁwgfé%g(ﬁﬁé&% cotfgggl- 130, Invitrogen NZ)
contai ning 1% penicillin/streptonmycin and 5 pg/nL insulin (G bco 12585-014,
I nvitrogen NZ) was used as a serunmpgontai ning medium A suspension of the
cell line RL95-2 was diluted in preé:warned serumcontaining nedia to the
required concentration e.g. # I@Srgepls/nL. 25 pL yolune of the
suspensi on was used to seed’t egf@ﬁhﬁﬁ&ﬁw@%ﬂﬁ ' ﬁBTeF ki* tray so that
each treatnent was performed in duﬁlicate.'The‘EF; re™- i ncubat ed
overnight in a 5% CO2,. 37 C incubator until the non aner was approxi mately
60% confluent. 94 Dilutions of Biotin-CM{?2)-Ad- were prepared and.12
pl volunes added to wells containing washed cell |ayers to provide final
concentrations of 20, 100.qr 0, Trays, . Wer eyl dvated? C, 5%
C2 for 120 nin. %ﬁﬁ§%:|ﬁs-3§$é“9%%. méghgdggﬁg'gqu§g$%%§%une of a 0.1
mg/ mL sol ution of -datiidinn oAl exastH uorr(tr,) 88 *addedthaheh@d Hs were then

i ncubated 'at roomtenperature for 's. further 30 mnutes in the dark. The
nmono- | ayers were finally washed 3 times with PBS, the trays inverted and
phot ogr aphéd usi ngrten fanypusa BX5ipfd uomeseewt af ctlosiao ge whergobhe

magni fication, exposure time 475 nms (Figure 12). \Wen the construct is
inserted in serun%?@kﬁgﬁ%ganea%s20, 100 and 500 pg/m, a honbgenous intense
fluorescent signal is observed in the cell nmenbrane that intensifies with

i ncreasi ng concentratiop of the co i i gure 12A, and E). Wen the
construct is inserted i h serum{font di a, weakengd fl uorescence is
observed at the sane‘cO1cemtr&ébpn$ (Figure|12B, D and F). These results
inmply that optimal inSQ»ﬁLékh . j ﬁhgﬁce | Lmenbr anes requires
serumfree nedia. Wen {he c®Bn His Thsdft&d inlsefiumfree nedia at 20,
100 and 500 pg/nL, an hpnogenous intense fl bresg@nt’ signal is observed in
the cell nmenbrane that [ntensifies
construct. The intensity of the fl al so incréeased with increasing
insertion time (Table 28). These results inply that optinmal dnsertion of
construct into cell menbranes occurs with increased concentration of
construct and/or iggRA%edsi DRET {hdydd NE. 2,98 obkan Fl uorescence*

I nsertion tinme Concentration of biotin-CM32) -Ad-DOPE (pg/nL) 10 30 60 120
20 1+ 1-2+ 2-3+ 3-4+ 100 ‘

3) The functional lipid construct of claim 2 where g is

- the integer 2 and h is the integer 1, 2 or 4.

4) The functional lipid construct of claim 3 Where M is H

or CHs.



2+ 3 3+ 4+ 500 3+ 3-4+ na na Media alone 0 0 O O Table. 28. Opti nal
insertion of construct into cell menmbranes occurs with increased
concentration of construct and/or increased insertion tine. 'nal denotes
"not assessed". When avidin Al exa Fluor @488 was added to construct

nodi fied RL95-2 cells and i ncubated at0437 C for 4 and 24 hr the
fluorescence gradually shifted fromthe cell surface to the cell interior
(Figure 13). No internalization was observed when cells were incubated at
4c. Fluorescence was detected in construct nodffied RL95-2 cells 24 hr

post-insertion when cultured in serumfree nedia, albeit with reduced
fl uorescenéé fromTh=0 f(lllfébi@nazb)l.lﬂmvéﬁ’?rmrPfcéWaé“\/\ér B8Rt tlur€d 3 n

serum cont ai ni ng nRAi318, {LUALAREENCS jp¢are of 1+ was detected at the
hi ghest concentra?ﬁbﬁ§o %onstruct (56% ng/ nmL), but not at [ower. These

results inply that the construct. is optinally retained in cell menbranes 24
hr post-in§ertion Theeduoattonald livisecanrtreet mfdicdaiput WBere b 18

serum cont ai ni ng §ﬁ§ t?@ éﬁﬁ%§dﬂa orescence* Concentration of
bi oti n- CMX 2) - Ad- _EgFSg n{3 =0 T=24 hr ~ Serumfree Serum contai.ning 20
3-4+ 1-2+ 0 100 4+
1) The functional lipid construct of claim 6 where the
structure of the functional lipid construct includes

" the partial structure:.

T
o =<0 0 :<O
R, R,

where v is the intéger 3, 4 or-5, M’ is a monovalent
cation, and R; and R; are independently selected from
| the group consisting of: alkyl or alkenyl substituents

of tﬁe fatty acidé traps—3—hexadecenoic acid, cis-5-
hexadecenocic acid, cis-7-hexadecenoic acid, cis-9-

hexadecenoic acid, cis—Gwoctadecenoic acid, cis-9-

octadecenoic acid, trans-9%-octadecenoic acid, trans-
ll~-octadecenoic acid, cis-1l-octadecenoic acid, cis-

1l-eicosencic acid or cis~13-docsenoic acid.



2-3+ 0 500 4+ 1+ Media alone 0 0 O Table 29. Retention of construct 24
hours post-insertion. The construct was detected in cells cultured for 24
hr post-insertion in serumfree nmedia, but was only detected at the highest
concentration in serumcontaining nedia. ,na" denotes -"not assessed”,

Modi fication of antigen presentation The anount of construct used in the
manuf acture of quality controls celligsas described in the specification
acconpanyi ng i nternational application no. PCT/N22005/ 000052 (publication
no. WD 2005/090368) is a determ nant of the cost of manufacture. It was
anti ci pat@dTehatpridsentat i B ofortGEnCat SR I st 4RCE S Forfthe i nedi at e
mlieu of the,celdnaunbacey By LT RheERANGF6 OGN I sG:@S8r aACti ve

anti body and subsequent aggl utination. The estinmated di stances fromthe
cel | surfacea¥ephyalyadsei GERTLEY, ofheqirandyi 6RAFt1VDIG®onstruct (F-S-L)
where -the §9@§@gaggQ okrneh ydesoitde structural notif of the present
invention are 7.2 rim (CMX2)) and 11.5 rim (CM3 4)), These distances
conpare with 1.9 nmfor the antigen of a construct (F-S-L) where the spacer
'S onée dﬁﬁcﬁhgeﬁﬂkﬂjkﬁ%ls@ggié'&ﬁhh%%c%c%@”EﬁQY$nQ(imﬁﬁkﬁékkgeﬁﬁre:
application no. 97 PCIT/NzZ2005/ 000052 (publication no. WD 2005/ 090368),

i.e. Atrisp-Ad-DOPE (1). To test the hypothesis solutions of four different
trisaccharide (Atri)-lipid constructs were prepared as 50 pMr.10 pM and 5
pM solutions in Cel presoll m Modified red blood cel q&?ﬁeh prepared by
contacting 0.6 ms (pcv) of washed RBCs with 0.6 m «the rel evant
solution. The m xtures were incubated at 37 @iforo2#hgurs and then washed 3
times to provide a nodified cell suspensi n.%%ﬁ’ yodi f¥ed cell suspensions
were prepared in 0.8%in Cel presol LISS ?"g¢supttble for Bi oVue serol ogy
cards. A volune of 0.05 ms of CSL At artti - A (026129801) fol | owed
by 0.05 ms of nodified cell sUspensiop,was plied to each card. Reactions
were recorded follow ng centrifugati {n a BioVue cassette centrifuge
(Table 29). A conparison ofcthe re okdéth reaction for nolar equival ents of

the Atri-lipid constructs ratés that |ess CM3 2) or CMX 4) construct
is required to provide. am equevabent o8erol ogical result. There was no
significant gain with Y'egonpared with CM34). There was a minor, but

not significant chagge/fbf MCMG (2). Although the invention has been
descri bed by way on;gﬁanples it should be appreciated that variations and
nodi fi cati ons be ¥ade to the cl ai ned net hods w thout departing fromthe
scope of the ipveption. As noted it will be understood that for a
non-speci fi c°Tgteraction, such as the interaction between the diacyl- or

di al kyl - glycerolipid portion of the functional-lipid constructs and a
menbrane, structural and 98 stereo-isoners of naturally occurring |lipids
can be functiqpal ly zequi valent ., & known gggi¥%h§ﬂ;szgxbsgrt@,specific
features, such equivalents are incorporated as if specifically referred to
in this specificdticonntEgerekxamle; 3.t ang Bonterplodt @dsvhatidieyl gl ycer ol
2- phosphate ¢ substitu .ar,.phasphati date (diacyl glycero

3- phosphat e) gﬁgﬁFﬁgg ?Eekg%5%§%héﬁqgﬁ%F%guration of phosphatidate coul d be
either Ror S. [followed by page 99] 99 01



[ T I I Serol ogical result at reciprocal of dilution of anti-A
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10} The functional lipid construct of claim 8 of the
structure:

e

_}uw 0

NH :2 h

0 0

(0] H 0 oM .

o=Co=(_
Ry Ry

where F is a peptide, w is the integer 1 or 2, and R
is S of a substituted sulfhydryl of a Cys residue of -

the beptide.
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The functional lipid construct of claim 8 of the

structure:

Q e
X
(€H,),, 9
oM o, HN
. o 0 -
) HH h
| e
-0
e |
H
. o ) .
_}—N )
- NH h .
S\t 022‘ ,

C, H O T oM

yﬂmgu
~—NH
o

W0
N

7
[0} o]

o= '
Ry R
where F is the chemically reactive group maleimide

w is the integer 1 or 2.

and
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12) The functional lipid construct of claim 8 of the

structure:

oM Q, 8N

where F is the conjugator biotin and k is the integer

2, 3 or 4.

ZT Or 8 ZT Or 8 ZT Or 8 91 ZT 8 ZT



8 18 zZT 8 ZzZT Or Or zI zZT Or ZTI Or Or ZI Or S ZT ZI di ZI zZI O ZT
or ZzZT Or 8 ZT ZI
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13) The functional lipid construct of claim 8 of the structure:

NHR;

/—(cu,\)2
(Lﬁz)x
on 0, h
0 0
8: W p
o, N
o
-/_"’NH
N
o ‘
}-N %
i N
o o
0 5 0 oM
\}(CHQ)‘,
/—NH
Q0
o P\\ow
¢ »
0:< 0:<
Ry Ry

where F is the fluorophore of fluorescein (or cone of ifs
derivatives), x is the integer 2, 3 or 4, z is the integer 3,
4 or 5, and Ry is C of the thiocyanate substituent of the

isothiccyanate derivative of fluorescein {or one of its

derivatives).

14}y The functional lipid construct of any one of claims 8 to 13

where the substructure is:

QCH;

A fi;l\)t /\AY\ k»\m

¢}

OCH,

designated MCMG({1l):



Oor ZT ZT O ZT ZT Or geemZl Or 8 31 ZT Or ZT ZT O ZT ZT OT A ri-lipid
construct W) ' U3 . &Gs O OsdA GO cs a

designated MCMG(2};

ot
YOS PN ¥
- . N N N o
o o ¢ O
o
designated CMG{1l); or
oH OH
0 o g 0 0

designated CMG(2) .

15)A water soluble peptide-lipid construct of the structure F-$-L
where ¥ is a peptide, L is a diacyl or a dialkyl lipid, § is a
spacer linked to F via a sulphide bond and includes the

substructure:

) oM
YEeN! o
~N N _ " H
* ﬁ/\l;r g (CH?‘)g N\Ig/\l‘(;ko/m\g/\%\{’*

oM

where g is the integer 1, 2 or 3, M 1s a monovalent cation or

substituent, and * is other than H.
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Bi omaterials, 17: m37-i441sfifetttwowed by page. 103 7 Clains] 103 CLAIMS A
functi onal Iipid construct- of the structure F-S-L where F is a functional
moiety, L is a diacyl or adialkyl lipid,-and Sis a spacer covalently

linking Fto L including the substructure: 0 HH N—(CH2)
g-Ltie?Neel/4"."Nsic,N OO OMwhere g is the integer 1, Mis a
re

nonoval ent cation or substituent, and * is other than uncti ona
i pid construct of claim11 where the substructure his the
integer 1, 2, 3 or 4. 3) The functional lipid cons§§§<f f claim2 where g
h
he

is the integer 2 and h is the integer 1, 2 or e functional lipid
construct of claim3 Wiere Mis H or CH3. 104 ) unctional |ipid
construct of claiml where L is a dlacylgl ospholipid. 6) The
functional 1ipid construct of claim mhe& :2% s’ yhosphat i dyl et hanol ani ne.
7) The functional |ipid construct ofgq ere the structure of the
functional |ipid construct includ partléW structure: where v is the
integer 3, 4 or 5, M is-a noné/gﬁz' ion, and.Rl and R2 are
i ndependent |y sel ect ed fron1ghe roup consisting of: alkyl or al kenyl
substituents of the fatty aqygg trans- 3- hexadecenoi ¢ acid, cis-5-
hexadecenoi-c acid, cis- 77hé§a cenoic acid, cis-9- hexadecenoic aci d,
ci s- 6- oct adecenoi ¢ aci df c Os 9- octadecenoi ¢ aci d, trans-9-octadecenoic
acid, translil- octadecézﬁﬁ acid, cis-11-octadecenoic acid, cisll-eicosenoic
acid or cis-13- docsenouc aC|d 105 :

where v is the integer 3, 4 or 5, M’ is a mbnovalent
cation, and R; and R are independently selected from
the group consisting of: alkyl or alkenyl substltuents ‘
-of the fatty acids trans-3-hexadecenoic acid, cis-5-
hexadecenoic acid, c¢is-7-hexadecenoic acid, cis-9-
hexadecenéic acid, cis-6-octadecenoic acid, cis-9-
octadecenoic acid, frans—Q—octadecenoic acid, trans-

. 11~oétadecenoic acid, cis-ll-octadecenoic acid, cis-

1l-eicosenoic acid or cis-13-docsenoic acid.



8) The functional lipid construct of claim7 where Fis a functional noiety
sel ected fromthe group consisting of: carbohydrate, peptide, chemcally
reactive group, conjugator or fluorophore. 9) The functional lipid
construct of claim8 of the structure: where F is a carbohydrate, x is
the integer 2, 3 or 4, yis the integers 1, 2 or 3, and R3is 0 of a
substituted hydroxyl of the carbohydrate. 106 10)The functional lipid

construct of clainS 8 of the structure: 0/0 RIRR2 where F is a peptide, w
is the integer 1 or 2, and R3 is S of a substituted sul fhydryl of a Cys .
resi due of the peptlde 107 11) The functional |ipid construct of claima8

of the str@éﬂure Thsh@eptidesliptd cramteartyof eatiin e grBgpenthei m de and w
is the integer (Eeﬁﬁbq 19§ 1420 Jhe funct kopal ¢ hi pigkg@nstruct of claim8
e

of the structure: re I's the conjugator biotin and k is the integer
2, 3 or 4. 109 13) The functlonal i pid construct of claim8 of the
structure: W13 0 /- (C1103 NH (CH ) X o R

(diuo

C

oM 0, HN
2"’ -
NE h
o
(s}

NH)‘Q

?ch)u
0o’

APPLs)
T
o] o
0:< O:< ’

Ry Ry

where w is the integer 1 or 2, and Ry is S of a
substituted sulfhydryl of a Cys residue (Cys) of the
peptide.



O TIM\\,0 /\ON oo Pz2 where F is the fluorophore of fluorescein (or
one of its derivatives), x is the integer 2, 3 orz is the integer 3, 4 or

5, and R3 is C of the thiocyanate substituent of the isothiocyanate
derivative of fluorescein (or one of its derivatives). 14) The functional

i pid construct of any one of clains 84to0 13 where the substructure is:
OCH3 designated MCMZ 1); 110 OCOCH3 designated MCMX 2); OH OH desi gnated
CM3 1); or OHOH OHOH designated CME 2). 15)A water sol uble peptide-lipid
construct of the structure F-S-L where Fis a peptide, L is a diacyl or a
dialkyl lipid, Sis a spacer linked to F via a sul phide bond-and incl udes
the substructure: T™Hq PePOiGhétRIY GosERECENPEGRIAT® 22 §P°3® Wits a

monoval ent cation Qu,SuRShkbLUeNonanthct ks BtheRe té@ddurelll 16) The
peptide-lipid construct of claim 15 where the substructure is:

(Xaa) ,C){s {Xaa},
S

0.

~
: g o
o:&o:g

‘and the sum of x and y is greatef than 5.

24) The peptide-~lipid construct of claim 23 where F is a
peptide including a proximal terminal sequence (PTS)

selected to promote solubility of the peptide.

25) : The peptide-lipid construct of claim 24" where the PTS
of the peptide is selected from the group consisting

of:

SerLysLysLysLysGly
AlaAlaAladla
GlySerGlySerGly



where h is the integer 1, 2, 3 or 4. 17) The peptide-lipid construct of
claim 16 where g and h are the integer 2. 18) The peptide-liPid construct
of claim 16 where Mis Hor CH 19) The peptide-lipid construct of claim 16
where .L is a diacyl gl ycerophospholipid. 20) The peptide-lipid construct of
claim 16 where L is phosphatidyl et hanol am ne. 112 21) The peptide-lipid
construct of claim 16 where the stiucture of the.peptide-lipid construct

i ncludes the partial structure: where v is the integer 3, 4 or 5, M is a
nonoval ent cation, and RI and R2 are independently selected fromthe group
consi st i ngepfrneabkyd:ic@r ) ad: Kﬁ@MLséﬂﬂQ$tbilhiﬁh& of ﬁﬂéeeffﬁdiyyacﬂ&kidut

trans- 3- hexadecenoi c. a |d S-5- hqxapecenglgea ci s- 7- hexadecenoi ¢

ci
aci d, cis-9-héxalEUSR0I @ adritoy 6t ecenoﬁ%Léc cis-9- -

octadecen0|c acid, trans 9O- octadecen0|c aC|d transll- octadecenoic acid,

cis-11-oc ce s Achd, < 1,60 <0 i+$1h3nHdocsenoi ¢
g%g%%ﬁgbg AC lgp cflc%n e hkeeleosengl @s@@deq EnCissr

aci d. e pepti pid construct of claim2l where the

pept i de | i pi SELENSE rAfcte PoFithel SEPUBE R TTO™ HY PRI CORFHTOMNT - NH

where wis the integer 1 or 2, and R3is S of a substituted sulfhydryl of a
Cys residue (Cys) of the peptlde 114 The peptide-lipid construct of claim

22 where the peptide-lipid cEasby#fetslyb 6T aRESst ructure: 0 OOON fA-NH O ' ?

—0 AlaAlahlahAlalys

GlySexrGlysSerGlyCys

CysSerLysLysLysLysGly

CysGlySerGlySerGly

28)The peptide-lipid construct of cliaim 27 where the Cys residue is
a terminal Cys residue of the peptide at the carboxy-terminus of

the peptide.

29)The peptide-lipid construct of claim 15 where ¥ is a peptide
comprising an epitope of antigens selected from the group
consisting of: Glycophorin A, Glycophorin B, or mutations

thereof (including the MNS blood group system).

™

30) The peptide-lipid construct of claim 26 where F is a peptide
selected from the List of Peptides where (Xaaj, is:
GlvLysLysLysLysSer
Alahlalladla

GlySerGlySerGly
SerLyslysLysLysGly
AlaAladlakla
IvSerGiySerGly

"r

(")

31)The peptide-lipid construct of claim 30 where F-is a peptide

selected from the group consisting of:

CysThrTyrProilaHisThrAlaAsnGlu



c0".\,314, 0 0O OO RIR2 and the sumof x and y is greater than 5. 24) The

peptide-lipid construct of claim23 where F is a peptide including a

proxi mal term nal sequence (PTS) selected t6 pronote solubilitY of the

pePtide. 25) The peptide-lipid construct of claim24 where the PTS of the

peptide is selected fromthe group cop]_sri sting of: SerLysLysLysLysdy

Al aAl aAl aAla AySerdySerdy 115 26) The peptide-lipid construct of claim

22 where the Cys residue is a termnal Cys residue of the peptide (Cys).

27) The peptide-lipid construct of claim26 where the term nal sequence of

the peptide is selected fromthe group consisting of: G yLysLysLysLysSerCys

Al aAl aAl aAl acys d ySerd ySerd /S Ser. §ﬁy§%l@Ma@l&AﬁaAlLa@_aAl a

CysA ySerd ySerdy 28§1Tﬂérﬁéﬁ%\¥&ﬁ%sﬁ‘dm§oﬁ§s¥uct- of claim27 vvhgre the Oys

residue is a term nal r.esi of; d1ihes rheplst der RS oHllySRyCLEEYE nus of

the peptide. 29)The p i&@gﬁ?g#)gycolns[}%uct o? claim15 where F 'scaS

peptide conprising ar%ﬁ@g&gggéﬁwémiW:ﬁﬁls@&'tléﬂﬁ@dfﬁ%ﬂ?é@ﬁSﬁbly—L

consisting of: dycophorin A ycophorin B, or mutations .t ol rc

(including the MNS bl ood gr ouﬁesysr@hﬂhmﬂﬁﬁi@%ébf?Id%s%’igppisgj%%n friet of

claim26 where F is a peptide sel ected fromihe,LlstmofsReniidesanbese

(Xaa) is: GyLysLysLysLysSer Al aAl aAl a%@%?@%z‘rla@%%r dy -

SerLysLysLysLysGy Al aAl aAl aAl a G ySer G ySer@ner3i) ThespepgtiaenGiplds.

construct of claim30.where Fis a peptide sel'ected fromthe grou\}o

consi sting of: CysThrTyrProAl aNi sThr Al aAsnG prorllh8isThrAlaAsnGlu alCys

A nThr AsnAspLysHi sLysArgAspThr Tyr Al aAl aAl aAl aAl aCys .

A nThr AsnAspLysHi sLysArgAspThr Tyrd ySGSQQBET@WPLYSHlSLysArgASpgy_S_

G nThr AsnAspMet Hi sLysAr gAspThr Tyr @ ySer d ySer d yCys

Ser Ser GLnThr AsnAspLysHi sLysAr gAspThr Tyr Cys _ , 1 is a

Thr Tyr Pr oAl g4 sThr @g@g@ﬁi&@ll@;ﬁ&ﬂhbﬁytﬂn@w efHSFRRAL B AT 1y S &

PrOAlaHISThrAlaAsngigcgiggE;spholipid selected from the group consisting
of; 1,2-O—dioleoyl“sn‘glycer°“3"

phosphatidylethanolamine (DOPE) and 1;2—O—diste§ryl-

sn—glycero—3—phosbhatidylethanolamine (DSPE) .
33) A methed of détecting reaqtive antibody in the sexum

of a subject including the steps of:

. Contacting a sample of the serum with a suspension.
of cells modified to incorporate a functional .
lipid construct (F-5-L) of any one of claims 9, 10

_or 15 to 32 to provide a mixture;

. Tncubating the mixture for a time and at a

temperature sufficient to allow agglutination; apd..

. Determining the degree of agglutination of the

cells in the mixture;

where:



Ser GLnThr AsnAspLysHi sLysArgAspCys 32) The peptide-lipid construct of claim
15 where L is a gl ycerophospholipid selected fromthe group consisting of:
1, 2- 0-di Ol eoyl -sn-gl ycer0-3- phosphati dyl et hanol am ne (DOPE) and

1, 2-0-di stearyl - sn-gl ycero-3-pho5phati dyl et hanol am ne (DSPE). 33) A nethod
of detecting reactive antibody in theiserum of a subject including the
steps of: Contacting a sanple of the serumw th a suspension of cells

nodi fied to incorporate a functional |ipid construct (F-S-L) of any one of
claims 9, 10 or 15 to 32 to provide a m xture; Incubating the m xture for
atinme and at a tenperature sufficient to alloW'agglutination; and

Det er M ni ng the degred éf agghuedhediade of PRBLEES |CMATIEABINFRt ure; where:
117 F is a carbohydr p i Ll SLN jtope for the reactive
anti body. 34) The neth%%ﬁggkglgf%néﬁ% ergl?%egﬁggﬁéﬁyi ncl udes the
internediate step of: Adding an anti-subject globulin antibody to the

m xture pri to erni gr.ee j AR LOE | s of
the mxtra%) 35) TRS ROFROA B rarm 3a ahef et ha e et i n
anti body is anti-hotrenngiobtd igtepPAHE: anti body. 36) The net hod of cl aim 33
where F is a peptide and the nethod includes the prelimnary step of:
Addi ng an anpunt of the peptide to the sanple of the serum where the
amount of the pepli deabgisgfdd cirent-stip)seut g dbzie mantspedy fic the
agglutination or confirmspecificity gf the,reactkye ant i body. 37)The
method of clai m 33 whBLECYH: HeRdt F0e GherBUY £ 858FFV" 0 an” anti gen
selected fromthe gr OH?gE@lﬂﬁiaS:tiidﬂlgon th& yspphari rhA, mGkyeophorin B, or

mut ati ons thereof (including the MNS bl ood group systen). 38) The nethod
of claim 33 where the subject is a human. 39) The nethod of claim33 where
the cells ase redrhkbopdiiedl st c1bld 40) whefBtitad Lt ipeepietingyobulin
peptide-lipid construct of any one of dai-ns1St 032Mc| udi ngt hepofi  Reacting
a peptide includi A§taPey¥ +eArdde PRreR al?QHﬁﬁq(ﬁﬁﬂG)lFBng%%EStruct of
claim11l. 41)A nethod of effecting qualitative and quantitative changes in

the functional noieties expressed at the surface of a cell in¢luyding the
step of : ¥®nhtact TR TaENed(aT iGlaim B8 WheRe & 81 G PERTOES &2 % Suct of
any one of clai mspdth8d32nd Qe thapandifindry e/eey akure sufficient to
allow the construct to incorporate into the cell. 42)A method of

i mobi i zing one or nore cells or nulti-cellular structures including the
steps of: Contacting e | | i zcel ry-Stru r i

sol uti on of const?uct%é% m%?gi%ﬁ%&n?gékafg?ﬁ%ggﬁgea%gae%gnﬁﬁwﬁ%%?ga
sufficient to all ow abhefdenti;ve anount of the constructs to incorporate
into the cells or nulti-cellular structures to provide nodified cells or
multi-cellular structures; and Contacting the nodified cells or -
mul ti-cellul ar stwheterdse ntdungn odviitenpepataal isulssffaceertagabl e of being
reversibly localI%%Qt%éﬁf%énﬂgﬁg§§ECific agglutination or confirm :

sbecificity of the reactive antibody.

'37) . The method of ‘claim 33 where the reactive antibody is
reactive to an antigen selected from the group
consisting of: Glycophorin A, Glycophorin B, or

mutations thereof (including the MNS blood group

system) .
38) . The method of claim 33 where the subject is a human.
39) The method of claim 33 where the cells are red blood

cells.



119 43) The nethod of claim42 where the avidin-coated substrate is

sel ected fromthe group consisting of: avidin-coated magnetic beads. 44)
The net hod of claim42 where the being reversibly localized to a surface is
by application of a nmagnetic field. 45) The method of claim44 including
the steps of: Contacting the cells or multi-cellular structures with a

di spersion of constructs of the stgucture: 0 N6NH 0" -pi r-' o . OH O NHCN
\'4' 0,-/ OCH (r NHO"-%0 7-Ni | for atine and at a tenperature
sufficient to allow an effective anount of the construct to incorporate
into the cells or nulti-cellular 120 structures to provide Mddified cells
or multi-gcel tr 'S, t. ing..t,h i f1ed. | s..0r ¢

mul ti - cequbgl é%egit&rgﬁc({yu%tég}g%%ﬁ 33?%%%%0%%53 ﬁ%ﬁ%ﬁ% (giegl g; <§naian((j)f Appl yi ng
a magneti c filahdlsto3] iodediigzes tdpert:beads to a surface; where RL and R2 are
both (CH2) 7CHCH(CH2) 7. 46) A net hod of pronoting the aggregation of a first
and second popul ation of cells including the steps of: Contacting the first
popul ati on of® cBFIE1{f tth PEPEBFULINGALBFICENSY T UEPSTST “ElF8itn 12 for a time
and at a tenper atadi@osaf gk @ndorls@ rabt @ ap:ef iecti ve anount of the
constructs to incorporate into the cells to provide nodified cells of the
first popul ation; Contacting the second popul ation of cells with a solution
of const riu¢smathed| af mff2cfiory gubletand andatiuantigapéeratampeassufii cient to

al I ow an ef Eﬁ&téu\{]@tmﬁphop&jﬁefgee%tswc;é he lngorporate knio the cells

to provide nodified cells of the tirst population; Contacting the nodified

cel | s of onénefudihe Pepakaridns with an excess of avidin; and 121
Contacting the nodified cells of the first and second popul ati ons. 47) The

met hod of claim46 including the steps of: , _
¢ contacting the cell in vitro with a solution of a

construct of any one of claims 1 to 32 for a time and
at a temperature sufficient to allow the construct

to incorporate into the cell.

42)A method of immobilizing one or more cells or multi-cellular

structures including the steps of:

¢« Contacting the cells or multi~cellular structures with a
solution of constructs of claim 12 fZor a time and at a
temperature sufficient to allow an effective amount of the
constructs to incorporate into the cells or multi-cellular
structures to provide moedified cells or multi-celliular

structures; and

¢ Contacting the modified cells or multi-cellular structures
with an avidin-coated substrate capable of bpeing reversibly

localized to a surface.



Contacting the first population of cells with a solution of constructs of

t he structure:

O NHNH (CH2) 30, /NHA O OH O, INHC Ni-e )==()0OH S-C."

EM

OH)Th NHO OHO NO y-N11 0 t(CH2h0O Rl R2 for atinme and at a
tenperature sufficient to allow an effective anount of the constructs to
incorporate into the cells to provideipodified cells of the first

popul ati on;

Contacting the second popul ation of cells with a solution of

the constructs for atine and at a tenperature sufficient to allow an

effective anmount of the constructs to incorporate into the
provide nodified cells of the first popul ation;

122 cells to

Cont acting the nodified

cells of one of the populations with an excess of avidin; -and Contacting

the nodifigd cellg,of Lhe fifst. and §3coRd-PARY aL1ARR-coated

substrate .is selected from the grbup consisting of:

avidin-coated magnetic beads.

The method of claim 42 where the being reversibly

44)
localized to a surface is by application of a magnetic
field. '
The method of claim 44 including the steps of:

45)

e Contacting the cells br‘multiwcelluiar structures

‘with a dispersion of constructs of the structure:

o LT
(CHyYy

<Fm
o, FH
. K 0.0
on o el 4
e=o o] OH
K
Q
Yt o
f
W
o 4
)\*N -6
NH.=2‘
oH o ,~ ©
. 2—\w}*Mi 0 on
Q /—C : '
m)*w b
o
P,
oM /—"NH

for a time and at a temperature sufficient to
allow an effective amount of the construct to

incorporate into the cells or multi-cellular
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structures to provide modified cells or multi~

cellular structures;

. Contacting the modified cells or multi-cellular

structures with avidin-coated magnetic beads; and

. Applying a magnetic. field to localize the beads to

a surface;
where R; and Rp; are both (CH,),CHCH(CHz).

46) A method of promoting the aggregation of a fifst and

second population of éells including the steps of:

. Contacting the first populatioh of cells with a
solutién of constructs of claim 12 for artime‘and
at a temperature sufficient to allow an effective
amqunt of thé_constrﬁcts to incorporate into the
cells to provide modified cells of the first

population;

e  Contacting the second population of cells with a

| solution of constructs of claim 12 for a time and
‘at a temperature sufficient to allow an effective
amount of the constructs to incorporate into the
cells to provide modified cells 6f the first

pépulation:

* Contactingrthe modified cells of one of the

populations with an excess of avidin; and
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e _Contacting the modified cells of the first and

second populations.

47) The method of claim 46 inciuding the steps of:

e Contacting the first population of cells with a

solution of constructs of the structure:

0

NH NH
it H

M(

g

A
»‘(CHZH 5
K

OH G H
¢ [¢] OH

NH
wn’

for a time and at a temperature sufficient to
allow an effective amount of the constructs to
incorporate into the cells to provide modified-

cells of the first population;

. Contacting the second population of cells with a
solution of the constructs for a time and at a
temperature sufficient to allow an effective

amount of the constructs to incorporate into the
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cells to provide modified cells of the first

population;

Contacting the modified cells of one of the

populations with an excess of avidin; and

Contacting the modified cells of the first and

second populations.



