WD 2009/ 048343PCT/ NZ2008/ 000266 1 FUNCTI ONAL LIPID
CONSTRUCTS TECHNI CAL FI ELD The invention relates to
woredohogs43 or ef fecting qualitative and quanti t BE€T/X&2008/000266
changes in the functional nbieties 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 functiona
l'ipid constructs and their use in diagnostic and
therapeutic app%bﬁé#&%ﬁ& £.RekydEBMs$RIGES agnosi s,
where the functional noiety is a carbohydrate,
peptide, chemcally reactive group, conjugator or
fl uorophore. . BACKGROUND ART The ability to effect
iE%ﬁEE$Qéh€U@I%nd quantitative changes in the functional
noi eti es expressed at the surface of |iposones, "cells

and nulti-cellular structures provides for a range of
Theli byrersticn amd atrs dpede ol it ideset A% areditépaive and

quarlrr%l_le éltiven%a%e & G btq‘}gqlﬁ{dietsloq‘l%qt !n%%’etqté%megglrleﬁ:s ed at
F'eact] ve group {6, g. maleimde): conjugator (e.g: _ v
thdi ofit fcorof laedrigphorde nul(te.-ge flularesteiucturése and

speci fication acconpanyi ng_ i nternational -application
FURAR PR SSSIUTIOLE AT ITAE g i B e
2005/ 090368) describes the preparation of

carbohydrate-lipid constructs for use in nmethods of
In egpdectduipmualtia driventEmn qrdmtasattio fueranges i Aippe o

| evel .of carhohydrates expy: t, t r Lok
oy e R Co 48 o CHP O as “The eeobr “Phe
apSPNS s, tigdIpcRipay esegittta:liiatgn_d‘sdn_;_t,r olhexel !thef dongseéonal

In blood grouping and di agnostics is described. VWO -
IO DR/ 0% S8 LSPEHNNEITIS O RERSE % THE TPEG Y AFRGHT VS ITOuRy

YA NGl ional  application nunber

N R f?ffﬁm i cati on number WD 2007/ 035116)

descri bes anot her' nethod for the preparation of

r -lipid constructs where the carbohydrate
Eﬂ«%%ﬁ?ﬁ%&%&ﬁ@ﬁer hyal uroni.c acid. The use of the

constructs to nodify enbryos to pronot.e associ ati on o

w th endonmetrial cells js- described. The,specific%tion .
Theyctlopidry i iRy 9t &4 dndta pffl i34t IV et ve changes. in
£ h&GING2Q0 7 00Q2%6 (bl i catd oy nihefe \WRr2008/ 83011pbsomes,
describes the preparation of fluorophore-lipid
“celbmsandionslt iffe lisslay g tmiconsty gotoy didesmdrifods ragyge of

. fluorescent|y.labeling cells .is described. :
A1 FEF P @’m‘eftl‘rbec]ial%eg;}“1 charige :“‘lcnétt oensp'ept%‘l 5351%2\)%%}13%5881%3/
- ma@lbd he sardasriit £eldept it Udhegeing ignirgalcativengroup

"chem cal nodification of menbrane peptides, _and "c%l
(e sty ke it MPIRIHPT i (7 F addrid)s §&h fdaogpphore

(Le -(,2004), McHugh et al (1995), Medof'et a
(e'(‘ﬁ_[gg%ﬁoﬁst%@) et al (2008), Morandat et al .(2002), -

Prenkumar et al (2001), ROnzon. et al (2004),.

Skount zou et. al (2007))-..1n additiqn to.these.nethads
Th SRt EAGTI Th T A Bl GG KT aopg L Cot 1%
nurRSdt | Sles/ XTI 52 PRI ech tiept iriedbarawcbe 006upeades)

to lipids of the nenbrane utilising biotinavldin

de soni Resatilon PHirAT At I daf 1R 1R ar%‘féfjipédplC@PéitﬁuCts for
oo d D 40 AT ST ) litticn

chandgderioftHaloratloryft apptbaatdonss .dyprdsesel at the surface
| abor atory applications biotin.is Iinkﬁglto a'ngl%ﬁule

of serhl a2 dutbohydiatet B PPt - THe pHefelént 8l

comdHdh ngs of g}fﬂéﬂaﬁset i oty nedrse@plitied fidr aseWdn blood

~ - 2009/ 048343PCT/'NZ2008/ 000266 3 nunber of -isol ation or

" groeparatdamh dEgnicHtionsis rdesititbesh to the coupling of

peptides to the lipids of nmenbranes.. The - ‘

speci fication acconpanyi ng international application

no. PCT/ Nz02/ 00214 (publication no. WO 03/039074)

descri bes a "two-step nmethod" of |ocalizing an antigen

.y r



Martin et al (1990) has revi ewed net hods of attaching
noi eti es including peptides, to the surface of
wo eomesses. Bl ume et al (1993) describes the cPCPNEZRIHS/000266
of the water Soluble d u-plasnm nogen to |iposones by
t he nmet hod descri bed by Kung and Redemann (1986). The
chem cal ECDI (1-ethyl-(3- dinethylam nopropyl)
carbodii m de hydrochloride) is used to activate the
| i posonmes prior to incubation of the activated
| i posome suspension with d u-plasm nogen
Pr ot eo- PEG coated | i posones with G u-plasm nogen
Thecepakedikytdbhaeahedmpanyhegendsephathenal application

nusnfE 5, FOGAN IR E LRGP ABI CPUBE S 5r( 00BymAELcPPbRL0L D oL L6)

deseetgegbbheeﬁthHathoar9§§ItﬂgeprTﬁsgatgoﬁasfltaab@hyaﬁate—
preparatl on of i mmunol I posones e crosslinker is

llpsylnpheeltsedtﬁr pheaedram Aerbehvdaetoelsf thol PPLYRST ene
col. avera e a 0 ~
hya?T onl})g a c?%ssﬁ?ﬁggk gHE ég%@tggétg QodﬂgEQPy embryos
to b@%mbdylhbsekmaapbﬁnyhtﬁPaﬁﬁoﬁedrhbhydebkysuscdasur:med
ester (NHS) as functional groups. WO
2009/ 048343PCT/ NZ2008/ 000266 5 |shida et al -(2001)
ThedgﬁgEh?§§aEEgnp5€9@ﬁ§5h9ﬂngf1htQPﬁQB?énQEaébﬁglcatlon
- hyl ene gl ycol -cou trasnferrin. Transferrin
numhas eamyugao@a/ooazﬁﬁe Pebhtﬂatl@arb@mytrrﬁgl39%86@30115
0SQ roposed. as
~desafﬁgeeygﬁxtrkep${3% gyto%?%%H?ESPHOPQ g glé cgﬁgtpgcts
TheChgﬁnbhetﬂéeUbhétaQCﬂESlﬁrmﬁtﬁSHkdoEM@Subﬁetaegely labellng
‘cells. Massaguer et al (2001) describes the -
celifcdppBracroRe8f a peptide sequence (GGRGKS) and
~ hydrophobi c derivatives to the surface of chemically
“activated |iposones. The incaorporation was carried out
KnoWhrmaghodheoéaeﬁﬁgytlggoqbaogeﬁtghutaeypeﬁtpé$ﬁ1@%®¢essed

at gg?e Q? ég sfaeifnéhmiglﬁtg%ﬁg?nggi giggp ?&6%%cal

modWMi€E8tSbAT bEI h¥mBREnsi pebt eaky, \A@uhd“belsogﬁrﬁécé t;ealntlng"
nost i nportant requirenents, processes based_on
usipfediaf PBEBPFENSUGH #ReCBIr (he8lef £fpddohpdld)  McHugh

et aﬂV?h§§§9 eﬁ&&ﬁf et ERS T@P%f bﬁeEPﬁ@rdeEfa§U|§O©@ be
- scaled up at the Industria evel . A ydrophoblc
Mordediavaeitvelof20h2) peBtemeumequencelmaéoobéntR@me@ﬂa%t al

(2084 L OTP PP oRbrBs. TERAY et al (2004) deseribe ¢ he
anti geni c determ nant shielding effect of DOPE-PEG

incorporated into the nenbranes of cells and

In gpdétlaneiocbheseniaghere Pbtehfrafing Fipnges. of

| S
endBREhEALR). chrESQUUTLER 0LEY, BRbgERbys LFopoRRER S idos
mayfbectbupabdnbbemmpedsabfthheemdmbtanheuﬁflishagnblotln—

Kato et al (2004 crl thod for, anchorin
avighar AP BBar AP o SBEPRCR] ALBIPNEONERBr BRELEBPET Furrerein
aVlaﬁmhtﬁnacahg§oc£\aelt@hez¢bﬁbe§ﬁham<95ylceﬁ hanol ardere 10° -15

(DOPE) derivative coupled with hydrophilic

molfbl y(@bh?l eheopPykoNHIPECSOFXRAS1tHE in a number of
. 200 / 8/ 000266 6 used as the synthetic
-labora gééfggé%@ée%tldes wer e conjugated at the
dlstal terntnal of the PEG noiety via an-

o am no-reactive N—hydroxysu00|n|ntde derli kvg of the
In §DRBRel PEORBRBFYN@PRAERBF 1OFRCPPRESD hdi e

molEéEEE'EﬂEﬁdagoauéakﬁéﬁgegagg BPeaS¥QbB§aéC neRbr ane
anchor 1 n water Kato et al (2004) if the
prefachotind bmedhugleflavmates tgndéstiabie enploited in a
conplicated processes such as |iposone preparation and
the fusion of liposones with the cell nmenbrane may be
required to anchor the conjugates into the cel
nenbrane An addltlonal advantage noted by Kato et a

S NN AN o I e s s s o



WD 2009/ 048343PCT/ NZ2008/ 000266 8 at | east provide the
_public wth a useful choice. D SCLOSURE OF | NVENTI ON
WO p009/0§8383t aspect the invention provides a fuPCL/Naz@/000266
lipid construct of the strukture F-S-L where Fis a
functional noiety, L is a diacyl or a dialkyl
lipid,oand Sis a spacer covalently linking Fto L
i ncludi ng the substructure: OM - OMwhere g is the
integer 1, 2 or 3, Mis a nonoval ent cation or
num%%QStEtg%%ﬁatﬁg%.orl% % Q%%l%ﬁagﬁgllgétﬁgﬁébhx ahggtlon to
S Gbstructur : i nteger
thePteﬂ@ﬂahbypfgpe@th@@slmbegee Zl@mdshofsmembraneegerl,
2 or WD 2009/ 048343PCT/ NZ2008/ 000266 9 Preferably, L
is a diacyl gl ycerophospholipid. More - preferably, L

The'%p%%%%ﬁ%%%h%ﬁ'%EQ%%@dﬁylﬂ% 1RE@Eﬁé€QbMaltB§ $t EHEL &R eno.
the functional |ipid construct includes the partia

PCTdN%@@V@@é14wH@m@lucm§lpWenpnt@@ep3303208ﬁ sdegprigeg 2 o
' “two Val n%ho%pl%% l%Q%lR%l% d §2a3t§FEH EESPdSQta peptlde
i ng of:

selec romthé group con
to ahbe@mkfauesbmtuenUs ofIhhehéameyhadidSe blotlnylated

t rans- 3- hexadecenoi ¢ aci d, ci.s-5-hexadecenoic 1
91Y€P§l¢ehé§é&§8eﬁélG°§€P€t69|§l§hhéx§H§88H8F8naB?dce 1s for a

tim@l Sn8 QC%aQ%ﬁ%%Qb%u§%|@uf@h%lghgct@d§@§8Q|EhéCBﬂeG
trans-9- octadecenoic acid, trans-11-octadecenoic

molgciudescits- incoaepa@e@ewoactaeﬂ@ dépsylilepédsepbie into the

r._cis-13- csenqic acid. Preferably, Fis a
cel?uﬁgpggﬁgﬁ ﬁ% %9? §§Igcted fromthe group consisting

of : carbohydrate, peptide, chen1ca||y reactive group

- conj ugat or or fl uorophore.
An 2599#9@8343p€?ﬁm22@@8P@GézeglféeﬁnPSPFﬂ?%tmthEPﬁ%t?%e

loc?ﬁlEga tbrthea§§§%%c%h%f'@%@nhhga RhQYEdes 8ells by

unotional Iipid construct of the structure: where F
contecﬁlogrbbhy@eatedexwuehtheelmpégéned cglép-4-, y is
he nte 0 t .
a1cRlBAE VRIS Bhe aRrslyatY: BTebRERre Elﬁtéwéé%wﬁ??“de
maylbel Doaaseeeddtal teknatirracef ofhehti nstidspactelbe via a
i nvention provides a functional |ipid construct of the
_ blo§ﬂpuéﬁaﬂén bridge. _ : : '

In either alternative of the “two-step ﬁethod” the amount df'
peptide locaiized te the surface of the cells may be

- controlled by controlllng the concentration, time and
temperature at which the BioG molecules are contacted with the
suspen51on of cells to prov1de the modlfled cells. However,
.the utlllty of the method is limited by the avallablllty and

dlsper81blllty of BioG: in blocompatlble medla.suqh a saline.

- The'specification'accompanYipg international_application no.
APCT/NZZOOS/OOOOSZ'(publication no. WO 2005/090368) describes a
“one—step method” of localizing carbohydrate antigen'to the '
surface of celle. The:“ohe—stepdmethod” utilizes ‘

‘ carbohydrate—lipid constructs that are dispersible in

biocompatible media and can therefore be used to prepare -



where F is a peptide, wis the integer 1 or 2, and R3
is S of a substituted sulfhydryl of a Cys residue of
wao b@opesssd de. [foll owed by page 12] WO PCT/NZ2008/000266
2009/ 048343PCT/ NZ2008/ 000266 12 In a. third
alternative of the first aspect the invention provides
a functional lipid 'construct of the structure: where
Fis the chemcally reactive group naleimde and wis
the integer .1 or "2. [followed by page 13] 13 In a

mocﬁ opr - 3l esrf Wﬂhvo%tOflc}sjee Jd rSte ASRELt tHlEB%e'v@\fenta* @Method of

prOV|des a tunctional "I'ipid construct of
pra&patioigirespt i deriepe o qosmtthelatdanjmgét @Jombla@“tabﬁreand k
is the integer 114 1'n

... [.foll b
dispgr i L 1% ik W&ogkatiﬁg[]feofbe? e?sﬁé%t oz%ge |1?1fve‘nt| on

appl QVdgles: @, fungddanaled inpisd msieramctde@fcrtlbed C
structure:” where F is the fluorophore of fl uorescein

(or one of its derivatives), z is the integer 3, 4

Ref%tlvelo\{nq.l%scll w% A e 0 ‘iz)oé?t'%t eSSt 'th‘ée'&tou%fllng ot N

hi'ocyanat & der|vat|ve fluorescein (or one
pefidds tcterphtﬂstphce&)pld%f @f%rlai@llwldd'cﬁd wbtppnaott@r @rileor to

15 desi gnat ed :
th e}{}}qyé%ggqepgggrﬁt)sef%4aégéﬁgi %P%E%qdcwgguctures, such
as liposomes. However, a variety of standard techniques have
been described for the covalent coupling of 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 soluble .
AGlu—plasminogen to.liposomes byvthe.metHOd described by Kuﬁg
and Redemann (1986). The chemical ECDI (l-ethyl-(3-
dimethylaminopropyl) carbodiimide hydrochleride) is used to
activate the liposomes prior to incubation of the aetivated
llposome suspen51on w1th Glu plasminogen. Proteo.PEd coated
liposomes with Glu- plasmlnogen covalently attached to the ends
of the dlstearylyphosphatldylethanolamlne (DSPE) ~PEG-COOH are

provided.

Haaelgrﬁbler et al (1995) descrlbes a heteroblfunctlonal

" crosslinker used to facilitate the preparatlon of |

. immunoliposomes. The crosslinker is synthe51sed from a
diamine derivative of poly{ethylene glycol) (PEG, a&erage .
molecular weight 800 dalton (18mer)) . The etossLinker has 2-.
(pyridylthio)propronyl (PDP) and N—hydroxysucciniﬁide eetet

(NHS) as functional groups. ’ ‘ ' N



H 0 OHOH designated cMX2). In a ssecond aspect the
i nvention provides a water soluble peptide-lipid
w@orwgnesies of the structure F-S-L- where S i s BCHNALOS/000266

linked to F via a sul phide ond and i ncl udes the
substructure: OM WD 2009/ 048343PCT/ NZ2008/ 000266 16
Preferably, the substructure is: where his the

integer 1, 2, 3 or Preferably, g and h are the integer

2. Preferably, Mis Hor CH3. Preferably, L is a.

di acyl gl ycer. sphol i pi.d. re preferably, i
s rﬂwtgt‘%yldwz&%ﬂgmﬁé rﬁfﬁ&es[ f'\t/gllel Bk aﬁﬁﬁé’ée °T7]l§p%°mes .
pea2Q0R QA83I4AIRGT/NE2QA8/QN0266pl édPrebendiny,int.heTransferrin
structure of the peptide-lipid construct includes hE_
vwnpaxfnawa§@ﬁuaﬂ@réhamﬁﬁﬁﬁhwaﬂsCPH@O#Hﬂeg@ﬁl§Pe4°%rD%? ~PEG-
codd. | @ 10 %‘é%lm%ﬁ%t w‘é"ﬂl‘(? gﬂ«o aRd gRL and R AkRility in in
I'ndependently selecte roﬁ;the group consi sting of: '
‘vival kit oprl ask enytla rowaisitid wentes eob thiee apgtattyi cagiggats or
trans- 3- hexadecenoi c aci.d, cis-5-hexadecenoi c acid, '

i
plasmdf PARSH&ECehGitdS4ciG ﬁlfrs-Q-hexadecenoic acid,

ci s-6- octadecenoic acid, cis-9-octadecenoic acid,
trans-9- octadecenoic acid, trans-11-octadecenoic
Masggiggiercied BL (@d0dde Sassire PESi dhec LacPrPairédsenoPt 2

perfSidd Yoofldich BRXIRN 620 L LAlaMeh Ry (BReGedBlo th
p?ﬁkbd%b%ﬁﬂgf§§}3ﬁ ' O%?%%&’ ék %O%r£$g¥%bly, tﬁe .O ©
surStacec ot ehefnitdad 1yepidtderdtiepi d ipossmesct Thel ddesrpppation
partial structure:’ ~where wis the int r 1.or 2
wa i G s OB toft i s U CET PSRN Ga Ve GF B g8 e sl
dipraQ%iql:léi/lo noemeentdde cdiallcowed sy .page 19] WO
- 72009/ 0 83 3PCT/ Nz2008/ 000266 19 . '
Massaguer et al (2001) noted that'éonsidering potential in
vivo applications, where sterility and simplicity would be
some of the most important-requirements,.processes'based'on
chemical reactions on the surface of lipoéomes iﬁvol?ing extra -
steps would be mOre.difficUlt t¢ be scaled up at the
industrial level. A hydrophobic derivative of the peptide
sequence;was identified as providing optimal propertiés'for.

incorporation to the surface of liposomes.

:Chung'et al (2004)‘describe:the antigenic determinaht
shieiding effect of‘DOPE—PEG incorporaﬁéd iﬁto the membranes
of cells and speculated concerning the potehtial of lipid-
PEGKn)(S) to réguiate'biolégical cell respoﬁses and the
extenéion of this concept t6 the intrdduction of functional

moleéules_at the(end of the PEG chain.

Kato et al (2004) describe a method for anchoring:of_'
macromolecular protéins into the membranes;of living mammalian
cells. A dioleylphosphatidylethanolamine (DOPE) derivative
coupled with hydrbphiliC'poly(ethylené glycol) (PEG8B0O) was



In an enbodi nent of the.,second aspect the invention
provi des a peptide-lipid construct of the structure:
wob@pe4dshe sum of x and y is greater than 5. PCT/NZ2008/000266
Optionally, F is a peptide G ncluding a proxinal
term nal sequence (PTS) selected to pronote solubility
of the peptide. In a prefernent of this option, the
PTS of the peptide is selected fromthe group
consisting of: ' SerLysLysLysLySAy Al aAl aAl aAl a
ySer Ser, f t Y '
G5 QIS I P oo DIRRf [ iliedp e
co2094 0d@ 3413 POTé¢ NZROO8I 0326 L0 ¢ efter Gy mailedy via an

~_termnal seq ce . of the peptide is selected fromthe

RS C e ST SO SR S LYATR ISpe TPy g'® of The

syr Bt 2A R Se anddarSer G ySer d yCys
CysSerLysLysLysLys@ y EysAl aAl aAl aAl a

Cys@ySerdySerdy Preferably, the Cys residue is a |

| Théeﬁ%@@@“ﬁgygt%e§ié%f%¢é§%é“%él ﬂ%g%ﬁfbﬁlg% the synthetic

_ carboxy-termnus o epti de. erably,"F is a

' meniepihe eaccpr | S ngp taar epiAopeotofd dnt iKgens eseladct(@@04) 1f
fromthe group consjsting of: dycophorin A,__ - :

£ney SeTiort B SGIUmAR att O e MBI ST ARG IPRG (RESated

pr&tOOsk 9r QU SYStEIRo s MY & i ey arfd ithed RSALNAS £
selected frOM the List of Peptides. Mst preferably,

liposenes pepth ders etedch abamng iR Yy heuFeadigiest ity agichor the

. gnT ysH slys. Q@QTE(TyrAI aAl aAl aAl aAl aCys
Coﬁ%ﬁéﬁﬁ%y@{% ‘scl_%/ylﬁ gAsp reTyr A ySerd ySerd yCys

‘@ nThr AsnAspMet Hi sLysAr gAspThr Tyr G ySer G ySer G yCys
o A G AP S DT D S 006) s e
sydthddye o sl s HTHA AMSNEWUOSigh hydrophile-lipophile

Pr oAl aHi sThr Al aAsn@ uVal Cys S . - ' -
ba l5er @& Vihr s APl sl uslaaslar gAs RBfs spacer with a high number

sThr. Tyr Pr oAl aHi sThr Al a .
ot S A R S D 3R el e hae, mo Svgolvtic
actgl wiey op osphad i ,pidi el editeice f reanhsteh e ng ithiep usensifstsiymghetic
of : .1, 2-0-di ol eoyl -sn-gl ycero- 3- . . o
memyHRThaAT YA et Mol Ui { DRE)SRaRET With @ high number of

. 'dxﬁ;e@%%éﬂest&girgg -sngl-ycero- 3- phosphat i dyl et hanol am ne
~ (DSPE). In am exenplifying first enbodi nent of the
second aspect ‘the invention -provides a peptide-Iipid

P A S AT S T Se: BeTERs g, o her
endogenous cell surface peptides may be masked by the PEG
spaéer. Secondly; a PEG spacér-With,a high number of
oxyethylene units may elicit non—specific adherenée of protein
(indluding'antibodies in certain indiViduals) and/or the non—‘

. specific activation of the complement cascade.

Wingér 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 agonist (HS---SerPheLeulLeuArgAsn).



OHONI -1-(- N\HQG O f-NH. NHO 1<O NH /---/OOHNH 0O
R1 R2 desi gnated
WORB4834CMS 2) - PAl a- Mal - PTS-M | t (K) (1 XY. WO PCT/NZ2008/000266
2009/ 048343PCT/ NZ2008/ 000266 22 In an exenplifying
second enbodi ment of the second aspect the invention
provi des a peptide-lipid construct' ofthe structure:
QA nThr AsnAspLysHi sLysAr gAspThr Tyr Ser Ser GLnThr AsnAs PMet
HlsLysArgAsPThrTYrCys NH -NOH OOH (CH2)4 desi gnated

L

lod@@aawylbye@gDBmEr@;tenm@dpﬁamedotomp@ugéﬁond aspect
the "invention provides a peptide- Irpld construct of
t he structure:

A ASRTRE I%&Prqe&a@|%EB%&EQA&%@Héﬁab$eb@b@@&ing peptlde lipid
constructs that may be lncorporated as 1nd1v1dual components
in self assembllng lipid structures, such as liposomes, by a
“one-step .method”. The method :should desirably p:ovide
peptide—lipid qonstructs that are readily disperSible in
biocompatible media and_sponténeously incorporate in to the

membranes of cells and multi-cellular structures.

Peptide- lipid constructs with these characteristics are
'ant1c1pated to have utlllty in a range of therapeutlc and
diagnostic applications, especially serodlagn051s,.1n addition .

to the preparation of-functlonallzed llposomes.

It is an object of thls 1nventlon to provide functional-lipid
constructs that are dlsper51ble in blocompatlble media and
spontaneously 1ncorporate-1nto the membranes of Qells ‘"and

'~multi—qellular structures.

It is an object of this 1nventlon to prov1de functiodnal- llpld
constructs for use in the preparatlon of peptlde llpld ‘
_constructs that are dispersible in blocompatlble media and
spontaneously 1ncorporate into the membranes of cells and

}multl—cellular structures.

- It is an object of this invention to provide peptide-lipid
conétfucts that are dispersible<in biocompatible media and
spontaneously incorporate into the membranes of cells and

multi-cellular structures.

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



0 OHf -JNH OOH O rigH OOH (CH2)4 where R1 and R2 are
both (C, F12) 7CHCH(CH2) 7 and desi gnhat ed

WOAREAB3CMI 2) - 3Al a- Mal - Mur ( D14C) (XI1) . [f ol | oweciT/Ng.2008/000266
page 24] WO 2009/ 048343PCH Nz2008/ 000266 24 In an
exenplifying fourth enbodi nrent of the second aspect
the invention provides a peptide-lipid construct of
the structure: Val Met Tyr Al aSer Ser d yCys 00 RIL R
where Rl and R2 are both (CH2) 7CHCH(CH2) 7 and

+t a8 N3t ed, DOPRAG: QM) pALa- MALLSAQQVBQLALL) . I a
t spec t he 1 nvention provides a nmet hci d of
detectlng reactive antibody in the serumof a subject

~including the steps of: Contacting a sanple of the
DISEHQFHRA &N¥§ﬂi§9§cw10f cells nodified to
i ncorporate a functional |ipid construct (F-S-L) of
~the first or second alternatives of the first aspect
In gf fiilgst @a@SCitorther lalveélﬁtlp@eptrpmléeéoﬁstfldaetl@lfla%hélpld
' co a t af i_nv ion rovide_ a
coqﬁ% ncﬁ%g?%ng thgqmgffuﬁggf%rwhggg 3 }g théEygﬁal
moite@iipenatiyr @ siuffdyai ent at diallkew agghdtlead|5n;saadspacer
‘ Det ermi ni_ng the degree of aggl utination of the cells
'COW%+QHF%Xn¥%P§ﬁ@9'ﬁtheL FnFéu lEQrEgﬁyaPQFErEF pept i de
conprising an epitope for the reactive anti body. _
Optionally, the nethod includes the internediate step
of :  Addi ng an antim%ubject gl obulin antibody to the
m xture prior to r mpni ng the degree of

agglut|nat|dhvd{ Qeﬂl_ une Preferably
t he antl-subJeCtHgI bul i i énfﬁb ms

gl obulin (AHG antibody. Optional ljfﬁer@ F |s a
peptide, the nethod includes the preljyn nary step of:
Addi ng an anount of the peptide to the sanple of the
serun1 where the anount of the peptide is sufficient
wher® ?eggr%%!zgpﬁgﬁe%pqc'b'%ragglMt'@ag'ﬁengﬁaﬁgﬂf'&ﬂ%lon or
v specificity o e reactive antibody
- sub2009/e4834 3RCTNZ2008he30266n H..

Preferably, the substructure is:

oM

. g 0 g \
H . i o)
*’N'\)J\E/\Q/N\_)J\g—(cﬂz%—g T]/\NJJ\/ \H/\ L+

whére 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.



26 Preferably, the reactive antibody is reactive to an
antigen selected fromthe group consisting of:
w@Ropeogd3as i n. A, d ycophorin B, or nutations theCENZ2008/000266
(including the MNS bl ood grioup system. Preferably,
the subject is a human. Preferably, the Cells are red
bl ood cells. In a third aspect the invention provides
a method of preparing a peptide-lipid construct of the
second aspect of the invention including the step of:
L | ydi e
PreE% %ﬂaﬁa%’ﬁﬁgldgggﬁgg gF%% Pﬁ%ipﬁgﬁgqgltgyhgflve of .
prefflee abilrst Tagpephosbhihe dyieehbinohamlinea fourth aspect
the invention provides a nethod of effecting
: qual itative and quantitative changes in the functiona
preFRIBHIES %ﬁ%r%%§ﬁ@tﬁket6§ suef a8 cefioaatehlip@l @onstruct
multi-cellular structure including the step of:
includetsathiengatrieadebit ractimgeti - cel | ul ar 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 construck to
i'ncorporate into the cell or nulti-cellular striycture.
27 In a fifth aspect the invention provbmes hod
of immobilizing one or nore cells or
structures including the steps of Qta Lgﬁg the
cells or multi-cellular structures w ol uti on of
-constructs of the fourth alternative- the first.
aspect of the invention for a ti and a
tenperature sufficient to al effective anmount of
the constructs to inc rggigﬁ Oﬁ%?nto the cells or:
mul ti-cell'ular struct 0 ovide nodified cells or -
mul ti-cellular str °and OI'IContacting the .
Modified cells or ['ti-sellular structures with an
avi di n- coat ed, S strate capabl e of being reversibly
| ocal i zed todﬁgsurface Preferably, the avidin-coated
substr at s sél'ected fromthe group consisting of:
avi di n- goateed nmagneti c beads. PreferablyY; the being
rever$§ §<Iocallzed to a surface is by application of
a nagnef?c field. [followed by page 28] WO
2009/048343PCT/N22008/000266 28 In an enbodlnent of

the fifth aspect the |nvent|g r0V|des a netE t'.'
WheF RSl $PRg BRETEF ford OFI P B I 61 TCAPTANART ca ron.

, andskﬁ USLYTr RS, dr@ll%éﬁger{cl@ltsﬁye%%l@cted G AHNG AR
» I's or multi-cellular structures with a di spersion
congfi stangt pdGt slﬁfylt he stkgovdr subRHiNHentsf gf &hei fatty
' ate ture suffigient, .to c f e
e (R er R ST e CAREERGLE. £S PhosrporaretiaboefRatoarfs: cis~
7-hekafklkinog el bullar stikuotheeadeacpoavi deinmpdicfised-cel |s
or - nultl-cellular structures; Contacting the di-fied

octagdprenei Cna i c SESTPaP CSRAGEEPES RELR a&FBPﬁngoated
octg@g%%hbﬁcb%%qa %@gnsA@@Lﬁb@%d%c@E%E?th%lﬁ'eEQSLQl—

'ocali ze the béads to a surface;
;oth@@@E@¢8®43@¢@LN22968ﬂ6©@2@682910 acid or cis- 13 docsenoic

~acid.

Preferably, F is aAfunctional mdiety selected from,the groﬁp
consisting of: carbdhydrété,.peptide, chemically reactive

group, -conjugator or fluorophore.



where R1 and R2 are both (CH2) 7CHCH ( CH2 ) 7 In a
si xth aspect the invention provides a nethod of
w@e@ooisdmy t he aggregation of a first and secoPI/NZ2008/000266
popul ation of cells. includdng the steps of:
Contacting the first population of cells wth a
solution of constructs of the fourth alternative of
the first aspect of the invention for a tine and at a
tenperature sufficient to allow an effective anmount of
Tn &GRS tANUES 413 dN A ROfALA st @sbBetcehkSihOention
provide nodified cells of the first popul ation;
praygmesctd Mgndte osedond Rich FoMStEmCst ofebhs GEFHCRUTE:
sol ution of constructs of the fourth alternative of
the first aspect of the invention. for. a time and at>
a tenperature sufficient to allow an effective qnoqu3
of the constructs to incorporate into the Cells pgmn
provi de nodified cells of the first populat| N;(CHy)
Contacting the nmodified cells of one%f t N
popul ations with an excess of aV|d|ng: chen B
Contacting the nodified cells of the g+ st and second
popul ations. WO 2009/ 048343PCT/ NZX008/ 900266 30 . In
an enbodi ment of the .sixth aspeét™\he invention
provi des a met hod of prompti the aggregation of a-
first and. second opula{ﬁiz?o cells including the

steps of: Contact\ng tHN& f bopulatlon of cells
wi th a solution of S ructédof the structure 0 1NH
)- 0 CH O NH- 1 - R A-- 0/--NHNHO/-( O NHR NH
~  OCOHRL R for thne and at a tenperature sufficient
to all ow apeffective anount of the constructs to :
i ncor por, &&&gnto the cells to provide nodified cells
of th irst popul ation; Contacting the second
pog ‘bn of cells with a solution of the constructs
for tRne and at a tenperature sufficient to allow an
ef fective amount of the constructs to i ncorporate into
the cells to provide nodified cells . of the first . .
wh %pLIH %tSI %n’caﬁ: %48§<4§]PC—E/h®Z%QQ§/ 99056633$r 4, y is
ntacting t ied cel of one
‘thepdpitleateirons @Ith‘éh excess of avolia; sapsititeped hydroxyl
Cont acti n e nodified cells of the first and second
~of §€§UF§F18%§ T80 | - aspects of the invention Mis
- typically Ht, but maybe repl aced by anot her cation
such as Na+, K+ or NH4 or npnovalent substituent such
[fodd o@egl brh@agst dtlilon M excl udes . 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 Appendi x 2 of Annex
w@2@b/0443¢3 Admi ni strative Instructions under theCPEZEI08/000266
Cooperation Treaty dated 71February 2007 and in
accordance with the convention:
H2N- XaaXaaXaaXaaXaaXaa- COOH |In Tables the
corresponding one-letter codes for am no acid
"resi dues may be enpl oyed to provide Tabl es of
In %?%%?o@lw & 1417801 QRS o £l 'Ehteh%l‘}%stc bisptientandigkahfBon
e specification the follow ng acronyns, terns and
prqﬁndw$e$ farettilbaatednpng poovitdedt OAviclenstreeanset he
bi otin-binding tetraneric protein produced in the
ovi ducts of birds, reptiles and anphi bi ans - and

_ deposited in the whites of their eggs, its o;(;K:%
i 8 '

bi ot i n- bi ndi ng hononers and bi oti n- bi ndi ng
forms thereof including EXTRAVI DINM NEUTRAVI
NEUTRALI TEm WO 2009/ 048343PCT/ NZ2008LQ0
“Bi oti n-bi ndi ng" means non-coval et b{ndig to Xrhe
biotin noiety with a dissociation' nt' (EU under
bi oconpati bl e condi ti ons of -t\he or% r 102EL5 M
"Di agnostic marker" neans a eolil'e\ the presence of
-which in a body fluid of a's Rect is diagnostic of a
phenot ype or pat hologi cal dity on of the subject.
"Di spersible, in bi; h e nedi a" nmeans capabl e of
formng a stable, § phase systemin a nediumat a
concentratlon suﬁ*kgh nt to effect qualitative and
quantitative chra¥iges in the functional noieties
expressed §f otthe surface of a cell or a
- multi-celdaRar' structure without 1oss of vitality.
"(or ‘ of its derivatives)" neans a chenica
:Lg&gglon of the chem cal structure to prOV|de a
quo fe with substantially equival ent.
phy3|co chem cal properties, but nodified spectral
characteristics. "MNS bl ood group system" neans bl ood
whelOUP anty Rfe,em t;Qpes, Of;i tthers antjrgens aamdr; is S of
nmut at i ons I'ch are present on either glycophorin A
a syibaopghdrdd salcﬁhymtyai icdng Whisclrasdsige oifn tglﬁy@éﬁﬁéﬁen
Al B hybrids. "pcv" nmeans packed cell volune. "Proximl
terminal *sequence"- neans that portion of the peptide
[ fSIOQHRNE & Pigagaal2t o the am no- or carboxy- term nus
of the peptide (F). "Reactive antibody" nmeans an
i mmunogl obul in, the presence of . -which in a body
fluid of a subject is diagnostic of a phenotype or.
pat hol ogi cal condition of the subject. ."RBC' neans
red blood cells. "Water soluble" nmeans a stable,
singl e phase systemis fornmed when the construct i-s
contacted with water or saline (such-as PBS) at a
concentration of at least 100 pg/m and in the absence
of organlc sol vents or detergents. The terns "sol ubl e"
and "di spersible" are used synonynously. Exenpllfylng
enbodi nents of the invention will now be described in
detail with reference to the Figures of the:-
acconpanyi ng drawi ngs pages. BRI EF DESCRI PTI ON OF
DRAW NGS Figure 1. 1H NWR spectrum of the construct
DOPE- Ad-CM3( I )amine (11) (5 ng/m in D20/ CD30D 2:1 5
ppm - Figure 2. NMALDI-TOF M5 spectrum of
DOPE- Ad- CME( | ) - pAl a- Mal - Syph(V8C) (XI'I') '( FLEX- PC
(Bruker), DHB). Figure 3. 1H NWR spectrum of the
construct DOPE- Ad- CME 1) - pAl a- Mal Syph(V8C) (XI'1) (7
mg/ Ml in D20/ CD3CD 4:1, pHc. .7.5; 600 MHz, 30 C, 5
PPm ... Figure 4. 1H NWR spectrum of '
Bi otin-CMX 2)-Ad-DOPE (I) (2.5 nmg/m in CD30D/ D20 1:1,
6 ppm. 600 MHz). Figure 5. ESI-Ms spectrum of
Bi oti n-CMX 2) - Ad-DOPE (1) (ThernoFi nni gan LCQDecaXP
(negatlve nDde 3096N®0FD) Figure 6. Fluorescence




Figure 10. Retention by streptavidin, beads of
follow ng nodification of the RBCs by incubation wth

W0 bh@9oessgs r uct desi gnated Bi oti n- CMX 2) - Ad- DOPECT/NY.2008/000266

Figure 11. Structure of thd2construct designated
Bi oti n-CMX 2) - Ad- DOPE. Figure 12. RL95-2 nonol ayers
nodi fied with 20, 100 and 500 pg/nL
bi oti nCMZ 2) - Ad- DOPE or nedia alone in serumfree
media (A C, E and G and serumcontaining nedia (B,

1n B thaf HeeHOUre 2% Addidign afspdtditheAli@xantion
Fluor @488 to RL95 2 nonol ayers nodified with

pr di iatd n-=CMER)t-1AchdDOPE Pl wemssaarrde 9 ¢hes GEpYCitrEges
of cells after addition of Avidin Al exa Fluor @488
i ncubated at 37 C show fl uorescence starts to
internalize within 4 hr. (C) and is present int |1
interior in 24 hr (E). No internalization wa
when cells were incubated at 4C (D, F). DETAI
DESCRI PTI ON The invention resides.pri %A\
conjugating functional noieties toga hnor halkyl
lipid (L) via a spacer (S) to provi nstruct
(F-S-L) that is dispersible i b|oc ati%l e nedi a,

. but will also spontaneously in Qﬁ orate into the |Ip|d

bi | ayer -of a cell nenbraneoor [ti-cellular
structure. WO 2009 048343 008/ 000266 35 The

i nvention resides s §F| |n the use of the
in the applications

sel ected structurgl :
described and the?a a tages t hat accrue from using
this structural tif ahd derivatives thereof. Despite
t he advance& bn cell -surface nodification described in
the speci kﬁ%&ions acconpanyi ng the international PCT
appllc ons referred to under the heading Background
EQQﬁg ailability of constructs -for use in the
one sk.epr,et hod", in particular peptide-lipid
constructs and the avallablllty of BioG for use in
the "two-step nethod", places a limtation on the
whd¥Pad 1%094HecQ;Hé?ﬁ@élltJ‘eﬁ_fad{ﬁt\)@%%ou@haQé@mB%, add w is
two-step nmethod of |ocalizing peptide antigen to the
thesurftagyefl cel 1% or nulti-cellular structures that
avoi ds the use of Bi oG or other conjugates obtained
from hi ol ogi cal sources, is desirable. Al though it was
- [fJeca@ 28d ddpd t3te biotinylation of the
car bohydrate-1ipid constructs described in the
speci fication acconpanying international application
no. PCT/ NZ2005/ 000052 provi ded a substitute for Bi oG
in the "two-step nmethod”, it remamins desirable to be
able to use a biotin-lipid construct that' has the
favourabl e properties of these biotinyl ated
car bohydrate-1ipid constructs and could be used in the
"one-step nmethod".. .In_contrastwith the preparation
of constructs where the function (F) is a
carbohydrate, the preparation of constructs where F is
a peptide presents additional technical problenms. WO
2009/ 048343PCT/ NZ2008/ 000266 36 _sol ution of solutes, -
e.g. PBS, or at |east a bioconpatible solvent.
Overcomng this difficulty may require the sel ection
of a proximal term nal sequence (PT) to pronote
solubility w thout nodifying the desired biol ogica
properties of the construct. Secondly, it is desirable
for the peptide-lipid construct to be dispersible in
water, or at |east a bioconpatible buffered solution
or serum according to the requirenents of the
proposed application (i.e. it is desirable for the
construct to be "water sol uble"” as defined herein).
Overcoming this difficulty requires the selection of a
spacer (S) to pronote solubility of the construct.
Thlrdly, mhere t he proposed appllcatlon is the

I L . I 1 o I T Y 1 I B I NS~ \




i nternational application nunber PCT/NZ2008/ 000239
desci i bes the preparation of peptide-lipid constructs
wo 0009088343 N net hods of effecting qualitative apdI/NZ2008/000266
quantitative changes in thd3level of peptides
expressed at the surface of cells and multi- WO
2009/ 048343PCT/ NZ2008/ 000266 38 cel l ul ar structures
where an ol igoner of ethylene glycol is used as a
spacer covalently linking lipid of the construct to
In ERERE 48 tERHELY velbE 43R @firkheaepBstr UBkSihOention
prepare cells for use’'in-serodi agnosi's i s descri bed.
prdwviddse apdpictéchipi d ipdustaomstsuct phetpreserpcture:
invention thestructural notif designated CMO is used
as a conponent (Sd of the spacer (S) covalently
linking the lipid (L) and peptide (F)._Inclusiorf’?,g_gH .
this structural notif provides a degree of rigidifyeto
the spacer, distancing the functional noiety g%%s_ '
. (peptide) of the peptide-1ijpid construct fromt ng-
" surface of the nodified cell or nmulti-gelldl adk )
structure. It will be recognized that fﬁ¢s'%wﬁr7bute
of the invention may be favourabl ySappligd“to thé
devel opnment of other functional |i ORstructs as
denonstrated here wi th refere! xt\he use of - »
constructs including this stru tif where the
functional noiety is a cargpg te, such as
t he. gl ycot ope of thg antigens sthhe ABO bl ood
groupi ng, a'fl uoropt uch:%s fluoresceirn (or one of
iccdhj ugdfor, such-as biotin.

Biotin ([3aS-(3aay, :
6aa)]-hexahgdrpfi-oxo-lkkthieno[3,4r
d] i m dazol e-¥°pentanoic acid) is a water soluble
Vitam n Y e B conplex, also referred to as vitanin
H Bioginyis a growmh factor present in mnute anmounts
in evdrod ving cell. The conpound plays an
i ndi sp&ni Bl e role in nunerous naturally occurring
car boxyl ati on reactions, including the production .of
fatty acids. Biotin has a soiubility (25C) in water of
wheagptEdxismathe! o3 ugmfoX0® ielt iandnapr é%i heefptgger 2, 3 or
A nmg/ 100 nmL .in 95% al cohol . - The conpound has"i ncreased
"solubility in hot water and in dilute WO
2009/ 048343PCT/ NZ2008/ 000266 39 alkali, but is
relatively insoluble in other conmon organic
[fold@wpshty PPRE dlillity to localize this functiona
noi ety to the surface of cells and nulti-cellular
structures provides a nunber of applications as
denonstrated. Wilst not wishing to be bound by theory
it is believed that the properties of the functiona
lipid constructs may be nodified and refined to suit
particul ar applications by by selection of the cation
(M) or derivation of the free. carboxyl groups of the
structural notif to provide nodified structural
notifs, e.g. by substitution with nmethyl (CH3; MM .
The properties of the functional-lipid constructs for
use in the clainmed nmethods nust be such that they can
be readily - dispersed in biologically conpatible
nmedia in the absence of solvents or detergents, but
incorporate into the lipid bilayer of a nenbrane when
a solution of the construct is contacted with a
suspension of cells or nulti-cellular. Peptide-Ilipid
constructs with these potentially conflicting
properties are prepared by sel ection of other
conmponents of the spacer (S) in addition to the
i nclusion of the unnodified (CM5 or nodified
(e.g.-MCM5) structural notif and/or the inclusion of a
proxi mal term nal sequence (PTS) in the peptide (F).
The preparation of the peptide-lipid constructs where

[ T — I L I Y Y, 1 T



O HBC10 N,.., . KHCN?_ NIHT cH3 o CH3OH H20 NaCH
\/ 0 -0" H, CoA o OH N, Ny- Di cycl ohexyl carbodi i m de
WORMYMesySsUcci ni m de DMF O 0  PCT/NZ2008/000266
1-13CrO NLNThrN H, C 10 CH3400 ON WO
2009/ 048343PCT/ NZ2008/ 000266 42 It w || be understood
that for a.non-specific interaction, such as the
i nteraction between diacyl- or dialkylglycerolipids or
gl ycer ophosphol i pi ds and a nenbrane, structural and
In fsat &89 Eélq]'{%rr%acﬁflv%atolfr ey FAGEW LisR@ i Rhds 1ﬁ§€nbﬁon
unction y. equival ent. For exanple, it is
prosdfeanpl ahedt ttikaia ldildpyldylopoeitatuc2- ofhédphateucdurd: be
substituted for phosphatidate (diacylglycerol
3-phosphate). Furthernore it is contenplated that the
absol ute configuration of phosphatidate can be elthe}“HR3
R or S. The structural nmotif (CM3 may be repa@egr y
t he nmethod summari zed in Schene | and Sche (m@@
provi de the substructures designate@M

CM3(2): The preparation of the s ru %ﬁ:

° t he

cts: ut|I|Z|ng
se constructs

preparation of functlonal-llpld ens
thisstructural notif, and the use
in chem cal and biological appl i/c8 ons is described
bel ow Preparation of the, st Fural tif designated
CMG Material s and thhogy— ne, benzene,
chloroform et hyl /. et hartol , tol uene and
-0-xyl ene were fr {Ms3|an Feder ation).
_Acetonitrile w& on1Cryoc ron1(Ru33|an Federatlon)
DVMSO, DMF, CF
N, N - dlcy@l

exylcarbodllnlde and Nhydroxysu00|n|n1de
wer e frog} rck (Germany). I m nodiacetic acid dinethyl
ester @¢hl ori de was from Reakhi m (Russi an
Fegsi?t¢on) WD 2009/ 048343PCT/ NZ2008/ 000266 ;

0 K .

'Ry R

where F is the fluorophore of fluoresceln (or one  of its.wA_'
derivatives), =z 1s the 1nteger 3, 4 or 5, and R; is C'of the
thlocyanate ‘'substituent of the 1sothlocyanate derlvatlve of

fluorescein (or one of its derlvatlves)h

Preferably, the substructure is:

OCH;
0 0 ]
H H H 3
o \)LN/\[TN\/U\N/\/N\H/\N/U\/NT(\N/
0 0 0

" designated MCMG(i);



43 Dowex 50X4-400 and Sephadex LH 20 were from
Amer sham Bi osci ences AS (Sweden). Silica gel 60 was
WO ec@aodBixk (CGermany). Tetraam ne (H2N- CH2) 4C RCRN2Z04/000266
was synt hesi zed as descri béad by Litherland et al.
(1938). Thin-layer chromatography was perforned using
silica gel 60- F254 al um nium sheets (Merck, 1.05554)
with detection by charring after 7% H3PO4 soaki ng.
Preparation of
f[2-(2-tert-butoxycajhpnyl am no-acetyl am no)- . ocs;
acetyl] - net hoxycar%E /| met hyl - am nogcetl c aC|
met.hyl gster { SGHE ) o a irtreg soluti !
ﬁ ymér\(m&fw f’ angﬁﬁ)/%t g QQ(h)ﬂl(\ NJ\/
- ester ro@hlorlde<(988 ng, 5 émo OinODI\/F(lS )
- were-ad Boc-d yd yNos (3293 ng, &&.nmol) and
(CHSCHZ)SN (3475 fiL, 25 mml) were added. The mixture
was stirred overni ght at roomtenperature and then

xylene (70 m) and evaporated. Flash
des&@lnﬁ%ﬁg WFg‘ﬁé?&gr aphy on silica gel (packed in
toluene, and eluted with ethyl acetate) resulted in a

crude product. The crude product was dissolved in
chl or of orm and vvashe sequentlally W|th water, 0.5 M

*

NaHCO3  and saf ur 10 The chl or ;Im extract was
evapor at ed agn /pﬁ/G N/pufrbi ixr1 ca gel
col um (packed i nEch§orof ¢fr m an uted gni th 15:1

(v/v) chlorof ormf met hanol ). Evapora on-of the
fractions and dryi ng under vacuum o™t he residue-
provi ded a colourless thick syrup. Yield 1785 ng, .
(95% . TLC. Rf=0.49 (7:1 (v/v) chloroforn nethanol).
des\ignae9/ 6¥8343PCPENZ2008/ 000266 44 2H, NCH2CD0), 3. 969
(d, J=5.1 Hz, 2H;, COCH2NH), 3.689 and 3.621 (s, 3H '
OCH3), 3.559 (d, J=5.9 Hz, 2H; COCH2NHOOO) 1.380 (s,
9H, C(CH3)3).. Prepfration of '
{[2-(2-pert-but axyegariponyl am no acebylgm no)o—

H L
Tt p g kpplalging ol ~ L

fl2-( ﬂ’ért but oxycar bonyl am noacet YT ami no) - acetyl] me

t hoxycafbonyl nmet hYl - ami no}-acetic a€ifd nethyl ester

(1760 ng, 4.69 mmol) in nmethanol- (25 m) 0.2 M-aqueous

NaOH (23.5 m) was added and the sol ution kept for_5

 desnigmagedr 64 (Eenper at ure. The sol uti on was then
acidified with acetic acid (0.6 m) and evaporated to
dryness. Col umm chronat ogr aphy of the residue on

In %ibb@@ngebsb@@%kedeiﬁn@bhyhoacQEBVEdaBdaeWHted sbihble

2:3:1 (VIvlv) |-Pr()—|/eth¥ acetate/vvater resHIted in
_ pegglld@cég@@@dconstruct of -the structure F- : ere S 1s a

spa:!:{e% (1%ntk%de%t XY, gar l%o'%ﬁllﬁﬂhﬁ@ aeghyLanl nak1aeetythe

hoxycar bonyl nmet hyl - am nol -acetic acid nmethyl ester
sub(sﬁ:&wa:gure 49 and target conpound (1320 ng). The
i nternedi ate product was then dissolved in
met hanol / wat er/ pyri di ne m xture (20 10: 1, 30 nl) and
passed- t hrough an i exchange col um (Dowex 50X4-400,
pyridine form-5 rg%/tao renove residual sodium
. cations. Thelc sllt hen waghed h1 t he same
“"sol vent mi ngu\r%LH%el Uali (@ apdra €%i due .
di ssol ved in chl orof or nf benzene - xtl Le (d: 17 50 m)
and then evaporated and dried under vacuum Yield of
10 was 1250.ng (74%, white solid.:FL Rf =0. 47(v/ v?v)

i -ProH et hyl acetate/vvater) ' HNI\/R.(SOO I\/Hz
[ D6] DMSO, .30 O), mxturﬁ is- and _trans- c % rClon or
whegie 1€ d&r K&y itiRASH yei rfe Cdnicy & 3512 R}QP8P7a €j5 <4

suﬂ“s%‘lft%'fﬁﬁ’cf’ a%d F*pms o?::lﬂér( thad=%.Hz, 1H, NHCO), 7.024
(t; J= H; 4.051 (s, 2H, NCH2COOCH3),
3. 928 (d J 5 Hz 2H COCH2NH) 3.786 (s, 2H
NCH2COOH), 3.616 (s, 3H, OCH3), 3.563 (d, J=5.9 Hz,
2H COCH2NHQ)O) 1. 381 (s 9H C(CH3) 3) _ppm m nor

— o~ Y e



Maj or confornmer; 8, ppm 7.896 (t, J=5.1 Hz, iH,

NHCO), 6.972 (t, J=5.9 Hz, 1H, NHC00), 4.533 (s, 2H
wOBHIOEB3N , 4.399 (s, 2H, NCH2CO00H3), 3.997 (PCT/HZ2008/000266
Hz, 2H, COCH2NH), 3.695 (s,163H OCH3), 3.566 (d, J=5.9

Hz, 2H, COCH2NHCO00), 1.380 (s, 9H C(CH3)3). M nor
confornmer; 8, ppm 7.882 (t, J=5.1 Hz, 1H, NHCO,
6.963 (t, J=5.9 Hz, 1H NHCO0), 4.924 (s, 2H
NCH2COON), 4.133 (s, 2H, NCH2COOCH3), 4.034 (d, J=5.1
Hz, 2H, COCH2NH), 3.632 (s, 3H OCH3), 3.572 (d, J=5.9
Hz, 2H, COCH2NHC00), 1.380 (s, 9H, C(CH3)3). The

- Pregfetriard yesttée E1B8Q rmag) uwas idi:ssol ved in DVSO to

provide a volume of 6 mM and used as a 0.5 M'sol ution
(stored at -18 C). [followed by page 47] 47 -, SCHEME

y 1.130°.0 HO 7]
- 0H HCrol N,}ILN\,NrNL.,NH C1 CH3 00 0- CH3
- H3C.OO0,. G CH3CH2N / H20 OHVCH

H3  OCF3 300, CH3
r 0 *’N\)Lg/\g/N\/&g_(CHz)Q_E‘L]/.\I\S;\O/E\g/\g”*

oM.

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

Preferably, g and h are the integer 2.

Preferably, M is H or CHj.

Preferably;, L is a diacylglycerophospholipid. ‘More

preferably, L

[followed by page 17]

fs phosphatidylethanolamine.
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wee@panssts on of PCT/NZ2008/000266
([ 2-(2-tert-Butoxycarbonyl dm no- acet yl am n0) -
acet yl] - net hoxycar bonyl net hyl - am no] -acetic acid
nmet hyl ester To the stirred solution of
(met hoxycar bonyl net hyl -am no) - acetic acid mnet hyl
ester hydrochloride (988 ng, 5 mol) in DM . (15
9 I t
P A e Bl Nl Srerdgee
1n¢ﬂuﬂengﬁﬂezﬁaﬂKMHmt&ﬂquﬂuumﬂe (r.t.), then diluted
with o-xylene (70 m) and evaporated. Flash colum
chromat ography on silica gel (packed in toluene and
eluted with ethyl acetate) resulted in crude R duct .
The crude product was di ssolved in chlo
washed Sequentially with water, O. Néﬁ%%g?an n
saturated KCl1. The chloroformextra evaporated~
and the product was' ‘purified™n a sk i ca ‘gel col um
(packed in chloroform and eIute oAt :
chl or of or mf met hanol 15:1). ati on of .fractions
and vacuum drying of . resi dug festiNted in a col orless
“thick syrup of (3) ( 78 :4590 TLC. Rf = 0.49 '
(chl or of or m met hanol )o IH MNVR (500 MHz, [ D6] DVBO,
30 O 5 = 7.826 (ty—dw=b. A1H, NHCO), 6..979 (t,
J =59 FE 1H% 00),s .348 and 4. 095. (s, 2H
NCH2C00) , - % d, .J =51 Hz, 2H, COCH2NH), 3.689
and 3.621 3 OCH3), 3.559 (d, J.= 5.9 Hz, 2H
‘COCIUl?ggQ) £1..380 (s, 9H, CMe3) ppm WO.
2009/ 0438 / NZ2008/ 000266 49 Preparation of
([2-(2- tert-ButoxycarbonyIan1no acet yl am no) -
acetyl] nethoxycarbonylnethyl am no)-acetic acid To

M’ s a monovalent catlon,

h Ll T
v %%E %é??a utofycarbonylahlnoacetylan1no) acetyl]-ne
and ﬁqumdr B@né(téreiﬂn@épamdmtlxacml@cmﬁ df roet e emtagip

(1760 I net hanol ni.
% % ‘)ardfgﬂ( Wﬂ f*rrl%b’ﬁ‘ Okegi“ fo?ggy
aci@d @aﬁs—@—»héﬁb@écﬁﬁidﬁ ied am tdlsa-@)ehle&a@@c@nGQCGaﬁh)i S cis-
and evaporated to dryness. Columm chromat ography of ‘

T-heradessniie o ish| i FEFeiheppaaceacis agiryl cddetat e
' L. St el pater 1))
etk A i e e ()
ocﬁ&ﬁgﬁﬁndﬁﬂﬂﬂhﬂﬁi(ﬂﬁéﬂbﬁhﬁ—odﬂ&dauammaCtacget cdspddnd
was di ssol ved j.n nethanol./Water/.p r|d|ne m xt u
OCHESRORFOLE F6Hflr) Gl HASSGRITOUEh 251 GF. Sichangaocsenoie
acﬁplunn (Dowex 50X4-400, pyridine' form 5 nm) to
renove residual Na cations. The col utmm was washed with
the same mixture, eluant evaporated, dissolved in
0 m xture (1:1, 50 m) then
[ﬁ%€59%¥g?@ﬁ&gﬁg3§$fed in vacuun1to provide a yield of
pure (10) was 1250 ng (74%, white solid. TLC Rf
=0.47 (iPrOH ethyl acetate/water (4:3:1)). IH NWR (500
VMHz, [DdDVBO, 30 C) of mxture of cis- and trans-
conforners of N-carboxynethyl-glycine unit c.3: 1.
Maj or conforner: 6 = 7.717 (t, J =5 Hz, 1H NHCO,
7.024 (t, J = 5.9 Hz, 1H, N1C00), 4.051 (s, 2H
NCH2COOMWe), 3.928 (d, J = 5 Hz, 2H, COCH2NH), 3.786(s,
2H, NCH2COCH), 3.616 (s, 3H



WO 2009/ 048343PCT/ N22008/ 000266 50 OCH. 3), 3.563 (d, J
= 5.9, Hz, 2H, COCH2NHCO0), 1.381 (s, 9H, CMe3) ppm
wokmwon4ssanf orner: 5 = 7.766 (t, J = 5 Hz, 1H MNHZSY2008/000266
7.015 (t, J = 5.9 Hz, 1H, NBICOO), 4.288 (s, 2H
NCH2COOwe), 3.928 (d, J = 5 Hz, 2H, COCH2NH), 3.858
(s, 2H, NCH2COOH), 3.676 (s, 3H, OCH3), 3.563 (d, J =
5.9 Hz, 2H, COCH2NHCO0), 1.381 (s, 9H, CWMe3) ppm
Preparation of
prddd A f; erdy ButoxyearRomy amd %e@%‘iﬁ)é‘—gmpﬁ@) Tonstruct
acet ylI-met hoxycarbonyl met hyl - am nol - acetic acid
indﬁl@»q&ajctmmlmrdteaésts@mumnr@lyZ(NCNGly) Nos To an
ice-cooled stirred solution of
f[2-(27tert But oxycar bonyl am no- acet yl ani no) - acetyl]
met hoxycar bonyl net hyl - am no}-acetic acid. (12000%1“3
3.32 mm[) and N-hydr oxysuccini m de (420- 3. 6
mol) in DMF (10 ml)- N, Wdi cycl ohex Icarbo {i/MiCthe.°
(754 ng, 3.65 mmol) was added.- Thev stirred
at 0 Cfor 30 mn, then for 2-h r Nhe h
precipitate of N N - dlcyclohexylu s filtered off,
washed with DMF (5 nl) and he fil rate% evapor at ed to
a mniml volume. The residu saltated with Et20
(50 M) for 1 h. An ethen e ct was renoved by

decantation, and the resQﬁ% dty.ed in vacuumto yield
00

the target conpou 92% as a white foam
WO 2009/ 048343RLT. 266 51 | H NVR (500 "Wz,

[ D6] DMBO, 30 C) A xt ure -of cis- and trans- conformers
of N-carboxy)m% yl -glycine unit c.” 3: 2. Mjor

‘ onformsr P\\—M 7.896 (t, J - 5.1 Hz, 1H, NHCO, 6.972
(t, J -/% H, 1H; NHCO0), 4.533 (s, 2H, NCH2COQON),
4. 399 s:<°2H| NCH2COOMWe) , 3.997 (d, J = 5.1 Hz, 2H,
COCI—%%E :3. 695 (s, 3H OCH3), 3.566 (d, J = 5.9 Hz,
2H, O) 1. 380 (s 9H, CWMe3) ppm M nor

conf or ner ; :7882 (t, = 5.1 Hz, 1H NHCO), 6.963

(t évsl(sssch%_l'_%ﬁ&;é?%ob %ﬁsﬁjz%a(gs] g"bf“@'@%é&tuteé

sul@@le:BH) 0f3.268%s (esilile OFHIhe PePpEaded, J = 5.9 Hz,
2H, COCH2NHC00), 1.380 (s, 9H, Cwe3) ppm Prepar ation
of DOPE- Ad- CMX(I') ami ne (SCHEME 1 11)

[ £ PR rigye was prepared from

_f[2-(2-tértbutoxycarbonyl am no-acetyl am no) - acetyl] -
nmet hoxycar bonyl net hyl - am no}-acetic acid
a- oxysucci ni m deester Boc- Gly2( MCM&Gly) Nos according to
Scherme 111. [foll owed by page 52] WO
2009/ 048343PCT/ NZ2008/ 000266 53 2 Ur NO=0=0C4
X
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In an embodiment of the. second aspect the invention provides a

peptide-lipid construct of the structure:

(Xaa) CYS (Xaa),

(ay)o
HN

o= o=
Ry R

where the sum-df x and y is greater than 5.
Optlonally, F is a peptide including a proximal terminal-

sequence (PTS) selected to promote. solublllty of the peptlde

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

selected from the group consisting of:

SerLysLysLysLysGly
AlaAlaAlaAla

GlySerGlySerGly

Preferably}_the-Cys residue is a terminal'Cys-reeidue of the

peptide (Cys) .



C, =r- N....... 000 =1 WO
2009/ 048343PCT/ NZ2008/ 000266 54 Preparati on of
wo eovgpissmnl |ipid constructs (F-S-L)( SCHEME | rCT/NZ2008/000266
Preparati on of DOPE- Ad- CM322)-f3Ala-Mal-M It (K, M (X)
The construct DOPE- Ad-CMX 2)-pAla-Mal-M It (K M (X) was
prepared according to Schene |V. DOPE-Ad- CMX 2) am ne
was treated with 5-fold excess of 3-
naleinidopropionic aci d oxybenztriazol ester (12) in
prelfefh t%ﬁe CRR¥Ensh 08 «0f,c REBE-Adt M)t i BEO 1 WRSelected
: sonemh t |'ow mal ei m doderivative (about 70%,
fropr ésemgbbypduensdstasy kyfdrol ysis of the internediate:
pronoted by the amount of organic base,
-dllsopropylethylan1ne required to be added to keep
. DOPE-AdCM( 2) |n ;ﬂi %%P gﬁygggf@ do-derivative
Was isolated in 40%%ie er gel‘pETneatlon
chr omat ogr aphy on Sephad@yaAjéélhgjag%?}+mater
1:2). Initially, the conjugation of
~ mal ei m do-derivati ve' @i ydepneptdces wdly at t enpt ed usi-ng
i-PrOHTRI'S buffer, pH 8 (1:2), but the internediate
appeared to be al ristSemisysLkitfley shyaHis medi um -
However, addition of %E{l di n (1 pl/ ng of internediate)
-resulted in i nmedi 1A% 6h of reactants and a

surprisingly clean-a eq#éy conpl ete
conver si on. hbtabﬂ¥i— &7 duci ng agent was
used to prevent OX|dat|ve deactivation of the peptide,

M5 anal ysis of the whole reaction mxture reveal ed no
Prefegebd vof tBeSCuEmEpsidwe 2609/ 628B4BPETEKZ 20887 000286 the
: he . d r t S r n a

Pepggﬁ agex%ﬁékggrgg Eg?hﬁgé%l |F?%yb%?gg?gn1mas agai n

~encountered as fractlons containing (X) were slightly

Qpa . This woul d ear to indicate that the amunt ]
PredRTHALE: aldod LoPRE BPUEATDRAS  MHor! FET ERP-t 8 KBLR IoNS
'sel%@ﬂagu@gémpfﬁeeQkﬁuﬁhébﬁggs@ﬂﬁgs@EUbGEthphbﬁln A

concentration range of 1-5 ng/nm_. The structure
Glygaphpiréd Benstr m@ta(:)(}mﬁ/a§h@ﬁﬁﬁﬁl gioasngiedt BBe| @H%dblood :

ocoll, WELBOS, U B ERp- MU, 2P U PPl fecres seom

thesmg@alofapeptﬁdeSthHoHnspreﬁarab&gr|Etns arpﬁptmdeaﬂdlected
ol efin protons. According to Ms data, alnost half of
fro@héhﬁlﬁéPuBrﬁaﬂéﬁs XPgsﬁ%ntaneously f or med |
pyrogl:utanyl derivative ([M17.]+ ion). |In MALDI MS
spectra of (X) peaks corresponding to unnodified

et 1 16l N sh ANTESESH 1 $1hy & o g Aep Tredt Birad gpeiaids] sdyles Fdladiyrn
. in ESI M5 spectrum of the same substance. This is ’
' aSOiliﬁhkAShHSﬂﬂyEHﬁSEMﬁﬁMURﬂpThrEMrGMMSerGlySerGly_X_
- thiosuccinimde bond (retro-M chael reaction) under
: MNﬂdnThnﬂsnﬁsnﬁetﬁw&ﬁy$kWﬁA%REﬁﬁWXRﬁhMﬁ?ﬁQ%ﬁﬁﬁRﬁkﬁglé

The general nethod of preparing peptide-lipid
.constructs\ﬁﬁ¥Sﬂﬁﬁ#Q%PW@$¢A$ﬁ#ﬁﬁH%ﬁkﬁqﬁQﬁﬁﬁRﬂ?%ﬂngﬁi

preparation of constructs |ncI i ng t.i ges
sel ected fromthe foll a%ﬁSﬁﬁﬁﬁ drt 1Cys
2009/048343PCT/szooslOqﬂgagerroAlaHlsThrAlaAsnGlu Cys
ProAlaHlsThrAlaAsnGluVales
SerGlnThrAsnAspLysHisLysArgAspCzs

CysThrTYrPrbAlaHisThrAlaAsnGlu'



56 WO 2009/ 048343PCT/ NZ2008/ 000266 57 WO

2009/ 048343PCT/ NZ2008/ 000266 58 WD
wQ @9/ ®B38843PCT/ NZ2008/ 000266 59 The use of thRCT/NZ2008/000266

peptide-lipid constructs inlnmethods for effecting

qualitative and quantitative changes in the | evels of

pepti de expressed at the surface of cells and

multi-cellular structures was illustrated with

reference to serodi agnosi s. In the followi ng table

agtivit f | | Cc | the rou

P ed oF Padud Bpe e e g o e Rt g omove
cor(sRBES)ngradi :f |1edZ—\m—tdhotll$@yd0ﬁSI olgtcero-3- -

- DOPE- Ad- PAl aMal 14 Xl 2 h - 7
PhaRP RGBS YO olbt ) pRbe 66T O e oary? s

y%%(}%%%;’r&%“’ tl @%@%&@&ﬂnem@g@m JIDi Type
gl Mltenbcgfgyéer pecificity 2 1T2171 i Human group AB

ser um 1 Reactive with MJT-T peptides by. EIA'3 171651
In @ﬁ“@%éﬂﬁ%ﬂ%§%n§eE&@s¥ embodiment of the second aspect the

invention provides a péptide—lipid,Construct of the structure:

GlnTthsnAspLysH_isLysAr'gAspTh?:TyrGlySerGlySerGlyCy's

designated DOPE-Ad-CMG (2)-BAla-Mal-PTS-Milt (K) (IX).



Reactive with MJR peptides by EIA 4 i - "1 1T7202 1

Human group B serum Reactive w thlMJT-M pepti des by
WERMA9IB48B43 T6025 | |1 Human group A serum _  ReED/NZ2®8/000266

with MJT-T peptides by EIA27 . 1T84451 Human group O

serum Uncertain. 8 1115896 1 | Human group O serum

Uncertain 9 I1 1IMTI" Mnocl onal anti body

In an exempllfylng second embodlment of the second aspect the

invention prov1des a peptide- llpld construct of the structure

GlnThrAsnAs;ﬁLysHisLysArgAspThrTyrSerSerG_lnThrAsnAspMet HisLysArgAspThrTyrCys

%
N 0
m&(—\‘q
OF Q o . o
NH
Yavs
Q
}LNH 0
NH
Q
}hﬁr<6
NH :Z.'
Q 0
0; N/;I_<\O OH
(CH;)
o QuO;}- o

T

g o -
0= 0=X

R, R,
de51gnated DOPE -Ad- CMG BAla Mal- Mllt(K M) (X) .

"[followed by page 23]



Reactive wwith M 11l red cells 10 4-- | M a Mnocl onal

anti body Reactive with M 11l red cells 11 1 1Mur 1
wokwookssmal anti body  Reactive with Mir posiPCT/aZ2m@8/000266

."cells 12 1 1Gam1 ! 1gG mdnocl onal . anti body.

Reactive with M 111 red cells. 13 | BoxH Human serum

.Uncertain. 14 1 TAP1 | Human group O serum

In an exemplifying third embodiment-of the second aSpect the

‘invention providéé a peptide-lipid construct of the structure:

AspThrTerroAlaHisThrAlaAsnGluValSerGluCys

%LJ \
N 0
_ . NH \;Q
OH 0 . o CH
&ﬁ NH -
o N—y_
o
}LNH 0
NH
o
“}»N Eo
NH :2-
0 o
. 0 &?% OH
)\(CHZ) ‘
0 : )
~ e
d o
o=( o=

where Rrand“Rzare both (CH,),CHCH(CH,;)7 and designgted DOPE-

Ad-CMG(2)-BAla-Mal-Mur (D14C) (XI) .

[followed by page 24]



Presumed MUT-K specificity 15.. TAP2 . Human serum

Presunmed MJR specificity Anti body I D . Transforned
w®p@eoioissei ties cells, Untransforned cells BRPEZL2008/000266

postives .T165 serum . Mir 104 T6025 serum K+Mur 5

T8445" serumMur +Hi | +Tsenl , O

In an exemplifying fourth embodiment of the second aspect the

invention provides a peptide—lipid construct of the structure:-

) ValMetTyrAlaSerSerGlyCys

.o:(tljs
N

o » (CHy) O

OH Q NH<T :

. o M/ :

N

e

y— 0

Ho -

Al

o, & ©
0 NH O OH
)\(CHm
Qko o
RN
o
o
0= 0=
" Ry R

whére Rland R, are both (CHﬁ7CHCH(CHﬂ§ and designated DOPE- .
Ad-CMG (2) -BAla-Mal-Syph (V8C) (XII). |

In a third aspect the invention provides a method of detecting
. reactive antibody in the serum of a subject including the

steps of:

- e Contacting a -sample of the serum with-a suspension of
cells modified to incorporate;a functional lipid
construct. (F-S-L) of:the first or second altefnatives‘of
the first aspect of the invention or a peptide-lipid.‘
construct of the second aspect of the invention to

provide a mixture;



. T5896serum M+K+(Mur)10 _. O- Expect ed negati ves
Japan MbAb Mur O 1 . T4130 serumHi | +Tsen 0, O

waz2mws/osssam T 0 0 T7202 serum M PCT/NZ2008/000266
25

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

the mixture;
where:

F is a carbohydrate or peptide comprising an epitopé for

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

e Adding an ahti—subject>globulin-antibody to the mixture
prior to determining the degree of agglutination of the

cells of the mixture.

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

globulin (AHG) antibody.

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

'preliminary_step Qf;

e Adding an amount ‘of -the peptide to the sample of the

serum,

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

reactive antibody.



-0. O T8012 Japan serumK+T MoAbIM 111 (1:10) , i
serum? 1 T- MoAbl'Ma (1:50) , 0. 0. OOO, , 11 T

WO 20094048349 Box Hil | PCT/NZ2008/000266
26

Preferably, the reactive antibody is reactive to an antigen
selected from the group consisting of: Glycophorin A,
Glycophorin B, or mutations theréof (including the MNS blood

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

In a third aspeét the invention provides a method of preparing
a peptide-lipid construct of thé»sécond aspéct of the

invention including the step of:

¢ Reacting a peptide including a CYs residue with a
functional lipid construct of the third alternative. of

the first aspect of the invention.

In:a fourth aspect the invention provides a method of
effecting qualitativé and’quéntitative changes in the
functional moieties expressed at the surface of a cell or a -

multi—éellular structure including the step of:

° ﬂcontacting"thé cell or multi-cellular structure with a
solution of a functional lipid construct of thé 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 strgctdre.



Japan ., E119 KBL 7201MbAb |Ma GAMVA(1:100) 0 1
0 WD 2009/ 048343PCT/ Nz2008/ 000266 61 Mbodi ficati on of
wo e@obohssasl cells withpeptide-lipid constructs ReNERw8/d00266
cells are nodified by mxinng 1 part by vol une of
washed packed red blood cells wth 1 part by vol unme of
peptide-lipid construct dispersed at a concentration
of 10 to 1000 pg/m in cell media (Cel presolm. The
suspensi ons are either: 1.incubated.for 2 hours at 37
C bhefgre bein shed and .sus 2d, I.n_a (A ium
In faor1Ee SPolPSE Al ARalySid ona%%%gfggiﬁtsr &t fno%ﬁ:hggng% to
i mmaYei(INeiked ohlk; o mdrd reihat ed e t3 -tz 14 ulaur statictures
~ roomtenperature (circa _25 C) followed by 18 hours at
ingudiper dhe éiems Wwdshed and suspended in a cell medium
for serological analysis at a concentration of 0.8 .to
3% (Met hod 2). Tube serology testing of nodified red )
bl ashieRidingSenel egilcal Jreatflitingedrne lgradeduotusesr adth a
by either of two eStablished systerrsg&oﬁﬁrz no, . £ th
ag UL &f, crpsdrusts \wdr - Nre fI0 iCRECRGAY S22 €
or ér:s_t\’\%%%e%gglolft IR 1i0he 3t o B~ aMRdelatadshEoRg
agglutination, 4+ or 10/12 = strong aggl uti nati on)
- Serwinpgirediurpl. @uffdrins arded card 1Toben( gddiedtdiyeopmount of
‘reagents and reactant.s into plast.ic or.al er.ol -
LUBRE GRECAFEEES. Zor GRS A e dBat GRS, “washi RG AndC:
centdiilfiugat iseR RRSAE RG | sidensdv@iesc apildal by fylti-
eye and a 10X magni fication eyepi ece and scoring). and
Bi mléml@a’d@ittﬁucﬂ%uéfesﬁea?éldants into cassettes - -
cont ai ni ng beads (including sonme reactants) and WO
2009/ 048343PCT/ NZ2008/ 000266 62 after appropriate
& NQHALEIRNS ARt C aiidil ffikgRidean sohgemuing ded Inéaet i on
patterns trapped within the Gel -matrix). Bi oVue i% t he
s ersglrogitEEIe sc it ady GiViA IRaGosTt 5l Sfsitade capable of
Ot i nical. D i.GS.., Jd ISy er ol ogi cal
co Iﬂlﬁjecr%r?gja gj ge I%%trisr? gta‘% (r?lﬁjtp agltsifzc‘iarla m%g? OIdDi s}r}r:te%%,% Serum .
sanpl es were -avail able from 47 bl ood donors of

negative anti body,.screen status. These sanpl -
Pr e Ao d Mg Ve i e A bt oL aF ARl el tP
grdud B igttingMdJ 1t :enharger- atdintimet iBe@adser um
sanpl es known to have M| tenberger-related anti bodies -
T217-, T6025, T5896. These sanpl es. were designated. . ,
g Lti-ve |l es” Ut -not, t I- \Y% face is b
Pre e T O B aiiﬁéﬁeﬁglﬁiﬁﬁ?ﬁ?ﬁ td! S purdace. s by
apdlhe-aEdrst ofcta desjrgriated iBARE- PEGS- PAl a- Mal -M | t(K)
(MOO). A suspension of 3 % nodified RBCs. was prepared
in PBS and 30 pl of the suspension mxed with 30 pl
v [foslqrm&@_?plgg.g'ghqgm xtures were then incubated for 45
.mn at 3 . Foll owi ng i ncubation the RBCs were
centrifuged for 10 s in an I mufuge' (setting: "high")
and observed for agglutination before being washed 3
times with PBS. After washing one drop of Epiclone"
anti - human gl obulin (AHG was added and the tubes then
centrifuged for 10 s in an I mufuge' (setting:
“high"). Tubes were then read and serol ogy scores
recorded. Comments on the observed serol ogy scores are
provided in the |l egends to the follow ng tables.
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° 'Contécting the cells or multi-cellular structures with a

dispersion of constructs of the structure:
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Afor a time and at a temperature sufficient to-allow an
effective amount of the construct to incorporate into the
cells or multi-cellular structures.to provide modified

cells or multi-cellular Structu:es;

e 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;
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where Rland R, are both (CHy)7CHCH(CH>) 1

In a-sixth aspect the invention provides a method of promoting
the aggregation of a first and second population of cells

including the steps of:

e Contacting the first populatlon of cells with a solution -
of constructs of the fourth alternative of the flrst
aspect of the invention for a time and at a temperature
sufficient to allow an effective amount of the constructs

- to iucorporate into the cells to provide modified cells

of the first population;

o Contacting the second‘population of cells with a solution
of constructs of the fourth alternatlve of the flrst
aspect of the invention. for a time and at a temperature
sufficient to allow an effectlve amount of the constructs
to 1ncorporate into the cells to prov1de modlfled cells

of the first populatlon,

" e 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

populations. ..
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for a time and at a temperature sufficient: to allow an
‘effective amount of the constructs to incorporate 1nto_
the cells to prov1de modlfled cells of the flrst
population; '
I

. Contacting-the_second.bopulation.of cells with a solution
of the constfucts;for a time and at a tempereture |
sufficient to allow an effective amount of the constructs
to incorporete'intc the cells to provide modified cells

of the first populatien;
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e Contacting the medified_cells of one of the populations

with an excess of avidin; and then

e Contacting the modified cells of the first and second

populatibns.

In all aspects of the invention M is typically H', but may.be
replaced by another cation such as Na+; K' or NH," or
monovalent substituent such as CH3. The notation M’ excludes

. M being a monovalent substituent such as CHs.

For the most part amino acid residues of peptides are
identified according te_Teble 3 of Appendix 2 of Annex C of
the AdministrativerInstructions under the Patent Ceqperatioh
Treaty dated 7 February 2007 and in aecordance with the

convention:

.

' In Tables the corresponding one-letter codes for amino acid
"residues may'be_emploYed to provide Tables of acceptable

dimensions.

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

: provided:

“Avidins” means the biotin—binding tetrameric perein produced
'in the oviducts of birds, reptiles'and amphibiansvand
depesited in the whites of their eggs, 'its biotin-binding
hemomersland biotin-bihding modified forms thereof inclﬁding

EXTRAVIDIN™, NEUTRAVIDIN™ and NEUTRALITE™.
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“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” meansfcapable of forming
a stable, single:phase system in a medium at a concentration
sufficient to effect qualitative and guantitative changes in
the functienal moieties expressed at the surface of a cell or

a multi-cellular structure without loss of Vitality.

“(or one~of its derivatives)” means a chemical modification of
the chemlcal structure to prov1de a fluorophore w1th
substantlally equ1valent phy81co chemlcal propertles, but

modified spectral characterlstlcs.

' “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 result

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

“Proximal terminal sequence”- means that portion of the peptide
sequence proXimal 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 diaghostic of a

phenotype or pathologicél condition of the subjeet.
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"“RBC” means red blpod cells.

. “Water soluble” means a-stablé, single phase system is formed
when thé construct is contacted with water or saline (such as
LPBS)'at.a conéentration_of at least 100 pg/ml and in the ‘
absence of organic solvents or detergents.' The terms

“soluble” and “dispersible” are used synonymously.

Exemplifying embodiments of the invention will now -be

described in detail with reference to the Figures of the

accompanying drawings pages.
BRIEF DESCRIPTION OF . DRAWINGS

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

Figure 2. MALDI-TOF MS spectrum of DOPE-Ad-CMG (I)-BAla~Mal-Syph (V8C) (XII)
" (FLEX-PC (Bruker), DHB). ‘ '

Figure 3. !H-NMR spectrum of the construct DOPE—Ad—CMG(I)—BAla—Mal—
Syph (V8C) (XII) (7 mg/ml in D,0/CD;OD 4:1, pH c. 7.5; 600 MHz, 30 °c, d

ppm) .. - .

Figure 4. 'H NMR spectrum of Biotin-CMG(2)-Ad-DOPE (I} (2.5 mg/ml in
CD;0D/D,0 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 of avidin AF labelled red blood cells
modified with thé construct designated Biotin-CMG(2)-Ad-DOPE (I) (1 mg/mL)

and stored for 14 days.
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Figﬁre 7. Fluorescence microscopy of avidin AF labelled zonaffree D3.5pc
murine embryos modified with the construct designatéd Biotin-CMG (2)-Ad-

DOPE (I) (0.1 mg/mL) (400x magnificatiop).

Figure 8. Fluorescence confocal microscopy of an avidin AF labelled

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

Figure 9. Attachment -of streptavidin beads 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(Z)—Ad—DOPE

(I).
Figure 11. Structure of the construct designated Biotin-CMG(2)-Ad-DOPE.

Figure 12. RL95-2 monolayers modified with 20, 100 and 500 ng/mL biotin-
CMG(2)-Ad—DOPE or media alone in serum-free media (A, C, E and G) and

Serum—containing media (B, D, F and H).

Figure 23. Addition of Avidiﬂ Alexa Fluor® 488 to RL95-2 monolayers.
modified with biotin—CMG(Z);Ad¥DOPE. Fluorescence microscopy images bf
cells after addition of Avidin Alexa Fluor® 488 incubated at 37 °C show
fluorescence starts to internalize within 4 hr (C) and is present in the
cell intérior in 24 hr (E). No internalization waé observed when cells

- were incubated ‘at 4°C (D, F).

DETAILED DESCRIPTION

The invéntion'resides_priméfily'in conjugating functional
moieties to a diacyl or,dialkyl»iipid (L) via a spacerv(S) to
provide a construct (F-S-L) that 1is dispéféible,in. |
biocompatible média, bﬁt wiil also spontaneously incorporate
into the lipid bilayer of a cell membrane or multi-cellular

structure.
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" The invention resides secondarily‘in the use of the selected
structural motlf (CMG) in the applications 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 accompanylng 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 availability
of BioG for use in thev“two—step method”, placesta limitation

on .the broad application of these methods.

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

biological sources, is desirable.

Although it was recognized that the biotinylation of the
carbohydrate lipid constructs described in the specification
accompanying international- appllcatlon no. PCT/NZZOOS/OOOOSZ
provided a substltute for BlOG in the “two- step method”, it
: rema;ns desirable to be able to use a biotin-lipid construct
that has the favourable properties of these biotinylated'
oarbohydrate—lipid'constructs andAcould be used in the “one-

step method”.

-In contrast with the preparatlon of constructs where the
functlon (F) is a carbohydrate, the preparatlon of constructs

where F is a peptide presents additional technlcal-problemsi

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

S or S-L moiety to be dispersible in water such as a buffered
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~solution of solutes, e.g. PBS, or at least a biocompatible

solvent.

Overcomirg this difficulty may reqUire‘the selection of a
proximal terminal sequence (PTS) to promote solubility without

modifying the deSired biological properties of the construct

Secondly, it is.desirable for the peptide-lipid construct to
‘be dispersible in water, 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 s5oluble” as defined herein).

Overcoming this difficulty requires the selection of a spacer

(S) to promote solubility of the construct.

Thirdly, where the proposed application is the modification of

cells such as red blood cells (RBCs) for use in diagnostic

applications, or as quality controls in blood group typing, it . =~

'is required7for the construct to be dispersible in a
biocompatiblefbuffered solution without participating in
antigen—antibody cross reactivity not specific to the

diagnostic peptide. or blood group type antigen.

Satisfying this requirement requires thevidentification of
suitable stfuctural motifs for the spacer (S) and/or prox1mal

terminal sequence (PTS) when the latter is present

Where 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 cell
.or modified multi cellular structure with a target surface

(e.g. the endometrium) expOSing the cell or multi cellular
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Arg Asp

structure to solvents or.buffered solutions that are not_

biocompatible must be-avoided.

-Fourthly, the presentation of the peptide of the peptide lipid
construct at the surface of the modified cell or multi-
cellular structure Will have an influence on the extent of

- cross reactivity With diagnostic markers.

The ability to localisefpeptides to the surface»of cells or
multi—cellular structures via a residue proximal to either the
N- or C- terminus of the\peptide may allow the naturally
occurring configuration'ofithe peptide sequence relative 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- It is contemplated that peptides
may be localised to the surface of cells via multiple
residues. For example, where both a residue prox1mal to the -
amino terminus and a residue proximal to the carboxyl terminus
are.used to localise the peptide a “looped” configuration of

the peptide may be promoted at the surface

The poly-ethylene glycol (PEG) spacer'of known peptide-lipid
constructs iﬁ selected to provide solubility. However,
- polymers of PEG may- interfere With the expreSSion and function

of the peptide at the surface.

' Thé as yet unpublished speCification accompanying
.international application number PCT/NZZOO8/000239 describes
the preparation of peptide—lipid constructs for use in methods
of effecting qualitative and quantitative changes‘in the level

of peptides expressed at the surface of cells and multi-
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the péptide moiety. 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 motif designated CMG is used as a component (S1) 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 functionel moiety
(peptide) of'the peptide—lipid'construct from the surface of

the modified cell or multi-cellular structure.

It will be recognizedithat this attribute of the invention may
be favourably applied to the development of other functional
lipid coristructs as demonstrated here with reference to the
use of constructs including this structural motif where the
functional moiety is a carbonydrate, such as the glycotope of
the antigens of the ABO blood grouping, a fluorophore such as
" fluorescein (or one of’its derivatives), or a conjugator, such

as biotin.

Biotin ([3aS-(3aq, 48; 6ax) ] hexahydro 2-oxo-1H- thieno[3 4-
'd]imidazole—4—pentanoic aCid) is a water soluble Vitamin of
the B complex, also referred to as vitamin H. Biotin is a

growth factor present in minute amounts in- every 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
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alkali, but is relatively insoluble in other common organic
"solvents. The ability to localize this functional moiety to
the surface of cells and multi—cellular 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.conStructs may be
modified and refined to suit partieular applications by by
selection of theﬁcation.(M*) or derivatien of the free
_Earboxyl'groups'of the structural motif to provide modified
structural motifs,'e.g. by substitution with mefhyl (CHs;
MCMG) . | '

The properties of the functiohal-lipid constructs for use in
the claimed methods.must be such that they 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 pbtentially conflicting
properties are prepared by selection of other-components of
the'Spacer (S)_in addition.to the inclusien of.thevunmodified
(CMG} or modifiedb(e.g.;MCMG) structural motif and/er the '
inclusion of a proximal terminal sequence (PTSj iﬁ the peptide

(F) .

The preparation of the peptide—lipid-constructsvwhere S is
linked to F via a sulphide bond formed with a terminal Cys
(QXE) residue of the peptide'at the_carboxy—terminue of tﬁe_
peptide is preferred as the peptide'is less prone to. |

oxidation.
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A range of peptides may therefore be prepared as peptide—lipid
constructs for use in methods of effecting qualitatiﬁe and_
quantitative changes in the levels of peptide expressed at the

surface of cells and multi-cellular structures.

A-particnlar advantage of the biotin-lipid constructs is that
they permit cells or multi-cellular structures to be localized
to surfaces with minimal detriment to'the;biological activity

and viability of the cells or multi-cellular structure.

Examples of the localization of cells to a surface are
provided. It w1ll be noted that where the localization to a
surface is achleved by means of avidin-coated magnetlc beads
the localization is reversible,_theteby providing the
opportunity to control the selecticn and positioning of cells

on a surface.

‘The utillty of -the constructs in'sub—cellular fractionation
and localization of membrane bound organelles toisnrfacesAis
‘contemplated 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 page 41]
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It will be understood that for a non-specific interactionf.
such as thé‘interaction'betWeen(diaéyl— or dialkyl—
glycerclipids or glycerdphospholipids and a membrane,
‘structural and-stered—isomers of naturally oécurring lipids

can be functionally equivalent.

For example, it is contempiated that diacylglycerol 2-
phosphate cbuld be substitutéd‘for phosphatidate
(diaéylglycerol 3-phosphate).-Fﬁrthérmore it is_contempléted
‘that the absolute configuration of phosphatidate can be either

R or S. -

The structural motif (CMG) may be prepared by the method
summarized in Scheme I and Scheme II to provide the

sﬁbstructures designated MCMG(1l) and CMG(2).

The preparation of the structural motif, the preparation of
functional-lipid constructs utilizing this structural motif,
- and the use of these constructs in chemical and‘biological

applications is described below

Preparation of the structural motif designated CMG

Materials and Methods

‘Acetone, benzéne, chloroform, ethylacetate,umethanol, toluene
and o—xylene‘wgre from Chimmed (Russiah Federation). ,
Acetonitrile was from Cryochrom (Ruséian Federation);~DM80;'
DMF, CF3COOH, EtsN, N,N’—dicyclohexyléarbodiimide and N-
hydroxysuccinimide weré from Merck (Germany) . Iminodiacetic
Vacid diﬁethyl ester hydrochloride was_from Reakhim (Russiah

Federation).
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Doﬁgim%b§4—q06_%gd(%ep%éd%& EHLQO'Were4f}éﬁ'Amersham
Biosciences AB (Swedén). Silica gel 60 was from Merck

{(Germany) - Tetraamine (HzN—CHﬂ4C_x 2H,S0, was synthésized as
described by Litherland et al. (1938). Thin-layer |
chromatogfaphy,was performed using silica gel 60 Fzsy aluminium
sheets (Merck, 1;05554) with'detection by charring afterv7%

H3PO; soaking.

Preparation of {[2-(24tert—bufoXycarbonylaminb—acetylamino)—
acetyl]—methoxydarbonylmethyl—amino}—acetic acid methyl ester

(SCHEME I)

To a stirréd sblution of (methoxycarbonylmethyl—amino)—acetic
acid methyl ester hydrochloride (988 mg, 5 mmol) in DMF (15
ml) were addea Boc-GlyGlyNos (3293 mg; 10'mmol) and (CH3CHj)3N
(3475'pL, 25 mmol) were added. The mixture was stirred
overnight at room témperature and then di}ufed.with o—éylene

(70 ml) and evaporated.

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

sequentially with water, 0.5 M NaHCO; and saturated KCIl..

The cﬁloroform extract was eﬁapérated and the product purified
'on_a silica gei.column (packed in cﬁlo:ofdrm and eluted with
.15El (v/v) chloroform/methanol). Evaporation of the fractions
~and drying under vacuum of the residue provided a colourless
_thick syrup. Yield 1785 mg, (95%). TLC: R=0.49 (7:1 (v/v)

chloroform/méthanol).‘

H NMR (500 MHz, [De]DMSO, 30 °C) §, 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,CO0), 3.969 (d, J=5.1 Hz, 2H; COCH:NH), 3.689 and
3.621 (s, 3H; OCH3), 3.559 (d, J=5.9 Hz, 2H; COCH,NHCOO),

- 1.380 (s, 9H; C(CHz)s). '

Preparation of {[2—(2—tert}butoxycarbonylamino—acetylamiho)—

acétyl]—methoxycarbonylmethyl—amino}4acetic acid (SCHEME I)

Tb a .stirred solution of {[2-(2-tert-butoxycarbonylamino-
acetylamino)—acetyl]—methoxycaibonylmethyl—amino}—acetic acid
methyl ester (1760 mg, 4.69 mmol) in methanol (25 ml) 0;2 M
équeous NaOH‘f23.5 ml) was added and the solution kept fo£_5
miﬁvat rooﬁ,temperature. The solution Was.then acidified

with aceticzacid (0.6 ml) and evéporated to dryness.

Cblumn dhromatography of the residue 6n silica'gel (packed in
ethyl acetate and eluted.with 2:3:1 (v/v/v) i-PrOH/ethyl

_ acetate/water) resulted in a recovered {[2—(2-tertf “
butoxycarbonylamiho—acetylamino)Facetyl]f

. méthoxycarbonylmethyl—amino};acetic acid methyi ester (63ng,
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'ibn exchange column
(Dowex 50X4—400, pyridiné féfm,-S‘ml) to remove residual

sodium cations.

Thé column was then-Washéd with the same solvent mixture, the
eluant evapOrated, the»residué.diséolvéd in chloroform/behzene'
mixtufe (1:1, SQ ml) and then évaporated and dried under '
vacuum. Yieid of 10 was 1250 mg (74%),'white solid.ATLC;
Rf¥0.47 (4:3:1 (v/v/v) i-PrOH/ethyl acetate/water)!

'H NMR (500 MHz, [D¢]DMSO, 30 °C), mixture of cis- and trans-

conformers of N-carboxymethylglycine unit c.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,COOCH3), 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; COCH,NHCOO), 1.381 (s, 9H; C(CHs)3)
ppm; minor conformer, & .= 7.766 (t, J=5 Hz, 1H; NHCO), 7.015
(t, J=5.9 Hz, LH; NHCOO), 4.288 (s, 2H; NCH,COOCH;), 3.928 (d,
J=5 Hz, 2H; COCH,NH), 3.858 (s, 2H; NCH,COOH), 3.676 (s, 3H;
OCH3), 3.563 (d, J=5.9 Hz, 2H; COCH,NHCOO), 1.381 (s, 9H;

C(CHs) 3) .

Preparation bf {[2-(2—tert~Butoxycarbonylamino-acetylamino)—
acetyl]—methoxycarbonylmethyl¥amino}—acetic acid N} '

oxysuccinimide ester (Boc—GlyQ(MCMGly)NOs) (SCHEME I)

To an ice-cooled stirred soiution of {[2—(2—téft—
_butoxycarbonylamino-acetylamino)—abetyl]— .
methoxycarbonylmethylfamino}—aceﬁic acidv(12OO mg, 3.32 mmol)
andjN;hydrbxysuccinimide (420 mg, 3.65‘mm01) in DMF (10'm;)

- was added N,N“—dicycldhexylcarbodiimide (754 mg, 3?65”mmol);
'The mixture was stirred at,Obc_fdr 30 min, tﬁen for 2 hours at

room temperature.

The precipitate of N}N“—diéyclohexylurea was fiitered off,
washed with DMF'(5>ml),‘and filtrates evaporated - to a minimal
volume. The residue was then agitated with (CH3CH2)30 (50 ml) .
for 1 hour and an ether extract removed by decanfafion._ The
‘residue 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).

ly NMR (500 MHz, [De¢]lDMSO, 30 °C), mixture of qis— and trans-

conformers_df'N—carboxymethylglycine unit c. 3:2.
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Major conformer; 8, ppm: 7.896 (ﬁ, J=5.1 Hz, 1H; NHCO),.6.972
(£, J=5.9 Hz, 1H; NHCOO), 4.533 (s, 2H; NCH,COON), 4.399 (s,
2H; NCH,COOCH3), 3.997 (d, J=5.1 Hz, 2H; COCH.NH), 3.695 (s,
3H; OCH;), 3.566 (d, J=5.9 Hz, 2H; COCH,NHCOO), 1.380 (s, 9H;
C(CH)3) . | | |

Minor conformer; &, ppm: 7.882 (t, J=5.1 Hz, 1H; NHCO), 6.963
(t, J=5.9 Hz, 1H; NHCOO), 4.924 (s, 2H; NCH,COON), &.133 (s,
2H; NCH,COOCH3;), 4.034 (d, J=5.1 Hz, 2H; COCH,NH), 3.632 (s,
3H; OCHs), 3.572 (d, J=5.9 Hz, 2H; COCH,NHCOO), 1.380 (s, 9H;

- C(CHs)3) .

The active ester (1380 mg) was dissolved in'DMSO‘to provideﬂa

volume of 6 ml and used as a O.5VM solution (stored at -18

°C).

[followed by pagé 47]
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To the stirred solution of,(metthycarbonylmethyl—amino)—

acetic acid methyl ester hydrochloride (988 mg, 5 mmol) in DME
{15 ml).BbchlyGlyNos (3293 mg, 10 mmol) and EtsN (3475 nl,. 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 chloroform and washed
Sequentially,With water, 0.5 M NaHCOQIand satufated KCl. The
chlordform extract Was evaporated, and the product was
purified on a silica gel column {packed in chloroform and

eluted with chldroform/methanol.15:1).

Evaporatién of fractions and vacuum drying of residue resulted

in.a colorless thick éyrup of (3) (l785»mg, 95%) .
TLC: Ry = 0.49 (chloroform/methanol 7:1).

'Y NMR (500 MHz, [D¢]DMSO, 30 °C) & ~ 7.826 (t, J= 5.1 Hz,
1H; NHCO), 6.979 (t, J = 5.9 Hz, 1H; NHCOO),'4.348 and 4.095
(s, 2H; NCHCOO), 3.969 (d, J = 5.1 Hz, 2K; COCH;NH), 3.689
and 3.621 (s, 3H; OCHs), 3.559 (d, J = 5.9 Hz, 2H;
COCH;NHCOO), 1.380 (s, 9H; CMes) ppm.
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acetyl]—methoxycarbonylmethyl amlno} —acetic acid

To the stirred eolution.of {[2-(2-tert-Butoxycarbonylamino-
.aeetylamino) —acetyl]- methoxycarbonylmeth}l amino}-acetic acrd
methyl ester (1760 mg, 4.69 mmol) in methanol (25 ml) 0.2 M
aqueous_NaOH:(23.5 ml) was added. The selution was kept for 5
.min at r.t., then acidified with acetic acid (0.6 ml) and

~evaporated to dryness.

Column chromatography of the resrdue on silica gel (packed in
ethyl acetate and eluted with 1PrOH/ethyl acetate/water
(2:3:1)) resulted 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 column.(Dowex 50X4-400, pyridine form,

5 ml)'to remove residual Na cations.

The column was washed with the same mixture, eluant
evaporated, dissolved in_chloroform/benzene‘mixture (r:1, 50
ml) then evaporated and drieq‘in vacuum tb'provide a yield of-

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

gy NMR' (500 MHz, [D¢]DMSO, 30 °C) of mixture of cis- and

- trans- conformers of N—carboxymethyl-glycihe unit c.3:1.

Major conformer: & = 7.717 (t,-J‘= 5 Hz, 1H; NHCO), 7.024 (t,
Jd=5.9 Hz, iH; NHCOO), 4.051 (s; 2H; NCH,COOMe), 3.928.(d, J
= 5 Hz, 2H; COCH:NH), 3.786 (s, 2H;'NC§ﬂXXMﬂ, 3.616 (s, 3H;
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OCH;), 3.563 (d, J = 5.9 .Hz, 2H; COCHNHCOO), 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; NCH,COOMe), 3.928 (d, J
~ 5 Hz, 2H; COCH;NH), 3.858 (s, 2H; NCH,COOH), 3.676 (s, 3H;
OCH;), 3.563. (d, J = 5.9 Hz, 2H; COCH;NHCOO), 1.381 (s, OH;

CMes3) ppm.

_Preparation of {[2—(2;tert—Butoxycarbonylamino—aeetyiamino)—
acetyl]—methoxycarbonylmethyl amino}-acetic acid N-

.oxysucc1n1m1de ester Boc- Gly2(MCMGly)Nos-

To ah ice—cooledestirred solution ef {[2-(2-tert-
Butoxycarbonylamino—acetylamino)—acetyl]— -
methoxycarbonylmethyl-amino}-acetic acid (1200 mg, 3.32 mmol)
and N—hydroxysuccinimide (420 -mg, 3.65 mmol) in DMF (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 prec1p1tate of N, N’ - dlcyclohexylurea was flltered off,
"washed with DMF (5 ml) and the flltrates evaporated to a

minimal volume.

The residue‘was agifated with Et,0 (50 ml)'for 1 h. An ether
extract was removed Dby decantation, and the residue dried in
vacuum to yieid the target compound (1400 mg, 92%) as a white

foam.

TLC: Re = 0.71 (acetone/acetic acid 40:1).



9322338631 0 100. Mur 914146821-8 0 100 Mur

932809044-1 o 8 o Mur. 942433813-3 0 8 o Nur.
WO@2AR4048388-4 0 5 0 Mur 942421413-0 0 5 0O MurPCT/NZ2008/000266

942223755-1 0 50 Mur 942443720-2

1H'NMR,(SOO MHz, [De¢]DMSO, 30 °C), mixture of cis—- and trans-

conformers of N-carboxymethyl-glycine unit c. 3:2.

Major conformer: & = 7.896 (t, J = 5.1 Hz, 1H; NHCO),.6.972
(t, J =5.9 Hz, 1H; NHCOO), 4.533 (s, 2H; NCHCOON), 4.399 (s,
2H; NCH,COOMe), 3.997 (d, J = 5.1 Hz, 2H; COCHNH), 3.695 (s,
3H; OCH;), 3.566 (d, J = 5.9 Hz, 2H; COCHNHCOO), 1.380 (s,

9H; CMes3) ppm.

Minor conformer: & = 7.882 (t, J = 5.1 Hz, 1H; NHCO), 6.963
(t, J=5.9 Hz, 1H; NHCOO), 4.924 (s, 2H; NCH,COON), 4.133 (s,
2H; NCH,COOMe), 4.034 (d, J = 5.1 Hz, 2H; COCHNH), 3.632. (s,
'3H; OCHs), 3.572 (d, J = 5.9 Hz, 2H; COCHNHCOO), 1.380 (s,

.9H; CMe;) ppm.

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

DOPE-Ad-CMG(2)amine was pfepared‘from_{[2—(2—tert—
Abutpxycarbohylamino—aCetylamino)—acetyl]4
‘methoxycarbonylmethYl—amino}—acetic acid N4oxysuccinimiden:

ester Boc—GlyQ(MCMGIy)Nos according to Scheme III.

[followed by page 527 .
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Preparation of functional lipid constructs (F-5-L) (SCHEME 1V)

Preparation of DOPE-Ad-CMG (2)-BAla-Mal-Milt (K,M) (X)

The construct DOPE—Ad—CMG(Z)—BAla—Mal—Milt(K,M)(X) was

prepared‘aocordihg to Scheme IV.

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

water.

Conversioo of DOPE-Ad-CMG(2) into was‘somewhat-low maleimido—
derivative'(ébout 70%), preéumably‘due to fast hydrolysis of
the intermediate promoted by the amount of organio base,
diisopropylethylamine; required to bé 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 (1-PrOH-water,

1:2).

Initially, the conjugation of the maleimido—derivétive'with

peptide was attempted using.ifPrOH—TRIS buffér,lpH 8 (1:2),

but fhe intermédiate appeared to be almost insoluble in this

. medium. Howeveér, addition of pyridin (1 nl/mg of intermediate)
resulted in immediate dissolution.of>feaotants and a | |

surprisingly clean and substantially'combletevconversion.

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

whole reaction mixture revealed no traces of S-S dimer.



ot her 9427613497 00 other. 927175131-4 00 O ot her
932467774-5 0 other 927299700-1 00 O ot her

wWO29555381-1 00 O ot her 932360876-4 00 O ot herPCT/NZ2008/000266
927516053-2 0.0 O other 942304708-4 i 010 |

The desired construct (X) was purified on a Sephadex LH-20
column.” A solhbility problem was again-encountered as

fractions cdntaiding (X) were slightly'opaque.

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

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

The structure of purified construct (X) was unambiguously

established by NMR and MS spectra.

NMR spectrﬁm revealed the expected peptide: DOPE ratio as
deduced from the signal ratio for the most characteristic

aromatic and olefin protons.

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

spontaneously formed pyroglutamyl derivative ([M-17]" ion).

In MALDI MS spectta of (X) peaks corresponding to unmodified
peptide are present while the related peaks are absent.in ESI-.
MS Spectrum of the same substance. This is ascribed to facile
fragmentation at the thiosuccinimide'bohd (retro-Michael
reaction)'ﬁnder MALDT ionizaﬁibnvconditiéns (destructive

techﬁique).

The general method of preparing peptide—lipid.cdnstructs was
applied with minor modification to the preparation of '
constructs including peptides (F) selected from the fqllowing‘

List of Peptides:
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Cyé(Xaa)ZTerroAlaﬁisThrAlaAsnGlu
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0 MR2(MJT) 10 O S M2(MJT) 0 O O ML7(MX) O O _

M24(Hi 1) O O Antibody Screen/|ID panel Abtettcell 111
wBai0e/4B293005 Cells | - 11 0 Phen-ocel| B Bar/wK2008/000266

2653046 Cells 1-11 -0 T&ble 12. Anti-MJT serum

reactivity. MIltenberger negative RBCs were nodified

wWith the peptide-lipid constructs M2 at

concentrations ranging from10 to 200 pg/m, ML7 at a

concentration of 50 pg/m and M24 at a concentration

of 50 pg/m . The nodified cells were tested agai nst

anatur at |“|m| n ] body reactive Tai wan human serum
TAP% tﬁt ﬁ{/ﬁ{/iheﬂeldto determ ne reactivity
pr of e X' REActRVi Ry | was conpared agai nst natural M
|| |ant]igens posi twve cells. TAN (Tai wan M |tenberger

ant i Body? 7 ;@osﬁt, ve sanple). TAP1 serumwas shown
{o coptafnhot ’ I'gG|l and I gM anti bodies (the latter
hei n% sa ine r;gaﬁl ye) directed against natural MI1I
hosi & V& ded | S THe|l ack of reacti vi ty agai nst
bt et ¢ed 1113 1ghd Shenocel | anti body screening and
| denty fiaty onSpafel s concl udes no other antibodies
ngai pst ¢ ek cet | swafe present. Reactivity with M2
modi i edi ' cel 1§ ovef transformation concentrations of
10 t& 260 (/& (Bnd not with untransforned cells -'0
bg/ M) %/[ udgs| he presence of an antibody directed
ngai gtﬁt d Tge ba lure of the 1422 nodified cells to
et e a& Sakine reaction, suggests the assay is
5en<>|i ik th 4?93 class of antibody and not IgM- a
clinikaly y davdurgble result. The lack of reactivity
Wi thet hes N %4241 ransforned cells concl udes and
absence «of wnti bodi es to the NOR and HI L nutations.
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[followed by page 59]
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wo 2doopfsid i ve cells M iii PDN No. 54 5 MPdl\/NMbosmoozw
4131850 10 M VI 1523A M ?x ID CBR 8 Vw NG

9422184 O Peptide-Ilipid

The use of the peptide-lipid constructs in methods for
effecting qualitative and quantitative changes in the levels
of peptide expressed at the surface of cells and multi-

cellular structures was 1llustrated w1th reference to

serodiagnosis.

In the following table cross-reactivity of polyclonal sera and
moﬁoclonal antibodies of known specificities and red blood .
cells (RBCs) modified with the construct DOPE-Ad-CMG (I)-BAla-
‘Mal-Mur (D14C) (XI) (2 hours, 37 °C) is summarized.

[lelowed.by page 60]



W(pﬁiob/mshu

construct (pg/nl)

Ant i body Screen panel
[11
M | t enber ger

M28 OM 100

Abt ect cel |
0O Table 13. Anti-MJT serum reﬁ@lt/NZioby/ooozw

negative red cells were transformed with

10 M22 (HUT) 100 O
11 Batch 2223009-

the peptide-lipid constructs M28 at a concentration of
100 pg/mM and M22 at a concentration of 100 pg/m and

tested against a natural M

anti body reactive

Tai wan human serum ( TAP2) detected in the field to

determ ne reactivity profile.
agai nst natural M 111

antigen positive cells

Reactivity was conpared
TAP 2

Rea&;}@l watb M | t enber ggfpeant i body posnIAmlmphﬁgr SEM21C1ty
ser-dM-was shown t-o—econt-at-n— 3 ant-t-boedi-es—ant-+bodi
. i M T tldes by.
A?I rec %ald7 dgg{l 1St ng\%uaglse%%b BosttysvaitetPs T PRR
ack of reactivity agal nst t ect cel I m antl kmely
sefr-aeni-n G and-—-i-denti- \,ou.; erf—panet-s—eonct }L{IUCD o0 ilelb EIA
S antilbdHi%es dyEPRITOPRP EBTYS arBegstiseitt %&M‘ﬁ?ﬁ?? Y
With M8 modified celTs and not w.tb; J422:imdiid @dptides by
cel | st7eoncl| udhesn tdreupreesenge o0f an anti body E%IAY ect ed
agaiinst the MJR peptide. 76 |WO .
~20097 048343PCTT NZ20087 000266 77 ReacElve wibh MUT-T peptides by
6 T6025 Human group A serum S
) i - EIA
7 T8445 Human group O serum Uncertain
8 T5896 Human group O serum Uncertain
9 MIII Monoclonal antibody Reactive with Mi ITI red cells
10 Mia Monoclonal antibody "Reactive with Mi III red cells
- _ Reactive with Mur positive red
11 Mur Monoclonal antibody .
’ : © cells
IgG monoclonal. i
12 Gam Reactive with Mi III red cells.
antibody - - -
13 BoxH Human serum " Uncertain
14 TAPL Human group O serum Presumed MUT-K specificity
15 TAP2 . Human serum Presumed MUR specificity
: b : | Ficiti Transformed Untransformed'
Antibody ID Spe?l 101t1es cells cells
8 3 T165 serum - Mur 10 0
b2 T6025 serum K+Mur 5 0
'éf;} T8445 - serum | Mur+Hil+Tsen 5 0
§ 8 T5896 serum M+K+ (Mur) 0 0.
o Japan MoAb Mur 0 0
g T4130 serum Hil+Tsen 0. 0
I T217 serum T 0 0
% T7202 serum M 0 0
= - T8012 serum M+K+T 0 0
3 Japan MoAb Mi III (1:10) 0 0
§ Box Hill serum ? 0 0
& Japan i MoAb Mi® (1:50) 0 0
¥ 'E119 KBL 7201 | MoAb | Mia GAMMA(1:100) 0 0
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Modification of red blood cells with peptidejlipid constructs

Red blood cells are modified by mixing 1 part by volume of
washed packed red blood cells with 1 part by volume: of
'peptlde lipid construct dlspersed at a concentratlon of 10 to

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

-1.incubated-fori2‘hours at 37 °C before being washed and
suspended 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
suSpended-in a cell medium for serological analysis at a

concentration of 0.8 to 3% (Method 2).

" Tube serology testing of modified red blood cellsd

Serological reactions are graded or scored by elther of two
establlshed systems (0 or ‘—f = no agglutination, 1+ or 3
very weak agglutination, 2+ or 5‘= weak agglutinatlon, 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 observ1ng
.reactlons macroscopically by eye and a 10X magnlflcatlon ‘

eyepiece and scoring) and BloVuem'(addrtlon of reactants into

cassettes containing beads (including some reactants) and
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.after appropriate incubations and centrifugation observing the
vréaétion pétterns’trappediwithin the Gél matrix). BioVue 1is
the serological column¢agglu£ination platform of Ortho-
Clinical Diagnoétics. Diamed ié_the serological column

agglutination platform of Diamed AG.

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

Miltenberger antibodies) .

Three serum.sampleé known to have Miltenberéer related
antibodies T217, T6025,>T5896. Thesevsampiesvwére designated
“positive samples”, but not determined to have anti— _ '
antibodies against.the peptide of the peptide of the construct
designated DOPE-PEG¢-PAla-Mal-Milt (K) (MOO).

A suspensiqn'of 3 %’modified.RBCs was prepared in PBS and 30
pl of the suspension mixed with 30 nl sérum‘sample. Tﬁe _
' mixtures were then incubated for 45 min at 37 °C. Following"
incubation the RBCS wefe centrifuged for 10 s in an Immufuge™
(setting: “high”) and observed for agglutination beforé being

_waShed 3 times with PBS.

After washing one drop of Epiclone™ anti—hﬁman 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-fbllowing tables.
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Age of
modified : Concentrafion_of_ .
RBCs DOPE-PEGs-BAla-Mal-Milt (K) (MOO) (mg/ml)
(days) )
1.0 0.5 0.25
Serum o , _
(n = 47) (n = 21) {n = 21) -
Negative AHG+ AHG- BHG+ AHG- AHG+ AHG-
3 ) - i : .
samples 1 46 0 21 0 21

Table 1.

not expected to have anti-Miltenberger activity (“negative samples”).

‘Summary of reactivity of samples of serum from 47 . blood donors

AHG+

means sample reacted by the anti-human globulln test. AHG- means sample is,

unrea ctive.

RBCs were modified with the peptide- llpld construct designated

DOPE-PEG¢-BAla-Mal-Milt(K) at the concentrations indicated. Sera were
tested against modlfled RBCs follow1ng 3 days storage

Age of -
modified Concentration of -
RBCs  DOPE-PEGe-BAla-Mal-Milt (K) (MOO) (mg/m1)
(days) ) ‘
o Serum 1.0 0.5 .25
3 T217‘ 2+ 1+ -
3 T6025 4+ AT 4+ 4+
3 T5896. . - - -
24 1217 - - t.
24 T6025 2+ 2+ .t
24 T5896 - - .t.
Table 2. Results by tdbe’serology of 3 serums known fo contain antibbdies

against antigens of the Miltenberger complex.
reactivity by the anti-human globulin test, 1+ = weak, 2+ = medium, 3+ =
medium/strong, 4+ = strong, - means sample is unreactive. RBCs were
modified with the peptlde lipid construct at the concentrations indicated.
Sera were tested agalnst modified RBCs follow1ng 3 days and 24 days

(n.t. - not tested).

Score results show sample

storage.
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Age of ‘
modified _ Concentration of
'RBCs | DOPE-PEG-BAla-Mal-Milt (K) (MOO) (mg/ml)
kdays) :
‘, Serum . 1.0 0.5 0.25
3 'T217 - - 1+
'3 'T6025 1+ 2+ 1+
-3 T5896 - - -
24 %ﬁ T217 - - -
24 T6025 2+ 2+ 1+
24 T5896 - - -
, Téble 31 Results by Diamed column serology of 3 serums known to contain

~antibodies against the Miltenberger complex. Score results show sample
reactivity by the anti-human gldbulin test, 1+ = weak, 2+ = médium, 3+ =

- medium/strong, 4+ = stromng, —‘means‘sample is unreactive. RBCs were
modified with the peptide-lipid construct at the concentrations indicated.
Sera were tested,againét modified RBCs following 3 days and 24 days
‘storage. : T
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PAHTANEVS. 8 Table 16. Anti-MJR serum (TAPL)

reactivity. MItenberger negative cells were nodified
WORa0k/0443¢3 pepti de-1ipid constructs ML7, ML9, MXESI/NRRBS/000266

M7, M28, M29, MBO and MB17&t a concentration of 50

pg/m (2 hours, 37 C). , Mdified cells were tested

agai nst anti body positive serum#7 fromthe

M| tenberger Antibody Positive Panel to determ ne

their NOR reactivity profile. 79 Reaction scores -

Bi oVue AHG OVN CD CD CD CD 011 Reactivity %B*E 0 %BE O

0O , LENO CD CD 0 CD

22 17 24
Sample.No. . _ (50 . (200 (200 - Interpretation
‘ ' pg/ml) pg/ml) pg7/ml)

488-6 10 | o ‘>K“
19327986660 8 3 -0 _ K
9325490091 s 5 0 . K
9328791834 - 5 3 -0 K

621-3 - 5 ‘ . K
922390844-5 0 12 0 ' Mur-
9322338631 | 0 10 o | - ~ Mur
914146821-8 0 10 | O 3 war
9328090441 0 8 0 Mur
942433813-3 - o 8 o - Mur.
942404708-4 7 0 5 0 o Mur
942421413-0 0 5 0 o Mur
942223755-1 | 0 | 5 0 T Mur
942442720-2 | 0 5 o- | © Mur

" 927619701-8 0 - 3 0 , . Mur
912485657-9 |1 o0 -3 0o - Mur
926190919-0 0 3 S0 Mur
9328154853 - 0 10 - 3. _ " Mar + Hil
9328118428 T o - 10 5 - © Mur + Hil
9425256505 .0 8 8 Mur + Hil
942433855—3 _ 0 8 8 © Mur + Hil
942753165-4 : 0 -8 8 - ~Mur + Hil
9424292604 : 0 8. - 5 . Mur + Hil
9427455417 0. 5 5 _ Mur + Hil

s-3. ' 0 3 5 . Mur + Hil
942448627-8 o 1 o 5 L Hil
942423002-4 | 0 0 3 | -~ Eil
942762589-1 T T - T - Hil
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22 +| 17 | 24
Sample No. (50 (200 (200 Interpretation
. pg/ml) | pg/ml) | ug/ml) |
9424248012 | 0 0 L0 . other -
9427615156 0 0 0 other.
9424396133 0 0 0 ' other
9427613497 0 o 1 -0 ] _ other.
927175131-4 0 0 0 - other
932467774-5 - o | o0 0 : other
927299700-1 0 0 0 ' other
926555294-1 . 0 0 0 _ other
. 932360876-4 0 o 0 . other
927516053-2 0 0 0 » other
942404708-4 0 0 o L other
.589-6 _ 0 - . T other
Table 11. Positive serum'reactivity. Miltenbefger negative red cells

" were modified with the peptide—lipid construct M22 at a transformation -
concentration of 50 pg/ml,. M17 at a transformation concentration of 200
ng/ml, M24 at a transformation concentration of 200 pg/ml, and tested

. against natural Mi III antibody reactive human serums in the field to
determine rates of react1v1ty' Eqgual volumes of packed RBCs and. a solutlon
containing 50 pg/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]
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TAP 1 Serum

- RBCs
: Saline | AHG

Natural Mi III positive cells

'R2R2, 11297161 - - 1 8 | 10
R1Rz 11291347 . , | 8 10
Abtectcell IIT 8245009 B © | 10

Peptide-lipid
Construct (pg/ml)

Modified cells

M22 (MUT) ' : : 200 - . 0 10
M22 (MUT)  | L w00 | o 8
M22 (MUT) .. . . 50 o | 8
M22 (MUT) : 20 _ 0 8
M22 (MUT) L - 10 0 5.
M22 (MUT) : ‘ 0 o | o
M17 (Mar) . ' _ - 0 0

- M24 (Hil) v . 0 0

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

Phenocell B Batch 2653046 Cells 1-11 o 0

Table 12. Anti- MUT serum react1v1ty Miltenberger negatlve RBCs were
modified w1th the peptide-lipid constructs M22 at concentratlons ranglng
from 10 .to 200 pg/ml, M17 at a concentration of 50 pg/ml and M24 at a-
_concentratlonqu 50 pug/ml. The modified cells were tested against a
natural Mi ITI antibody reactive Taiwan human serum (TAP1) detected in the
field to determine reactivity profile. Reactivity was compared against
natural Mi III antigen positive cells. TAP1l (Taiwan Miltenberger antibody




CD 11) WC - 0
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positive sample). TAPl serum was shown to contain both IgG and IgM
antibodies (the latter being saline reactive) directed against natural
MiIII positive cells. The lack of reactivity against Abtectcell™ and
Phenocell™ antibody screening and identification panels concludes no other
antibodies againét‘red cells are present. Reactivity with M22 modiifed
‘cells over transformation COncentrationé of 10 to 200 pg/ml  (and not with
Auntransformed cells - 0 pg/ml) concludes the presence of an’ antibody
directed against MUT. The failure. of the M22 modified cells to detect a
saline reaction, suggests the assay is sensitive to the IgG class of
antibody and not IgM - a clinically favourable result. The lack of
reactivity with the M17 and M24 transformed cells concludes and absence of
antlbodles to the MUR and HIL mutations.

[followed by page 75]
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S : : : . . TAP 2 Serum

RED CELLS .
’ . BioVue AHG

Natural Mi III positive cells

Mi III PDN No. 54 e . ' 5
Mi IV No;4131850 10
Mi VI 15232 . ~ o 8
Mi ?x ID: CBR : - ' 8
vQ_No} 9422184 | L .. o0

Peptide-lipid

construct
(ng/ml)
'M28 (MUR) : - 100 - | 10
M22 (MUT) B 100 _ ' 0
Antibody Screen panel AbteéECeli
IIT Batch 2223009 -
Cells T - IIT B | | 0

Table 13. Anti-MUT serum reactivity. Miltenberger negati#é 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 aﬁd tested against a
natural Mi III antibody reactive Taiwan human serum (TAP2) detected in the"
field to determine reactivity profile. Reactivity was .compared against
natural Mi III antigen positive cells. TAP 2 (Taiwan Miltenberger antibody
positive sample). TAP2 serum was shown to contain IgG antibodies
antibodies directed against natural Mi III positive cells. The lack of
reactivity against Abtectcell™ antibody screening 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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MUT Peptides Reactivity
34 | MUTK4 | S s o|lT|IN|D|K|H|K|R 5
22 | MUTK3 slelr|v|plk|a|x|R|D| 8
36 | MUTK6 s|lo|T|N|D|K|H|K|R|D|T 8
35 | MUTK5 o|T|N|[D|K|H|K|R|D|T 5
33 | MUTK1 Q|T|N|D|K|H|K|R|D|T 3
37 | MUTK7 : T|IN|D|{K|H|K|R|D|T 8
HIL peptides
40 [Hi1l 2 [E|E|E|T|G|E|T|G|Q|L -
41 | Hil 3 E|T{G|E|T|G|Q|L|V|H -

_ Table 15. Anti-MUT serum (TAPl) reactivity. Miltenberger negative cells
were modified with the peptide-lipid constructs M22, M33, M34, M35, M36,
M37, M40 and M4l at a concentration of 50 ng/ml (2 hours, 37 °C}.
Modified cells were. tested against Taiwan Mi III antibody positive serum
TAP1l to determine its MUT reactivity profile. TAP 1 (Taiwan Miltenberger
antibody positive sample). The TAPl serum is able to recognize some, but
‘not all, peptide Variations_of MUT. The lack of reactivity with M40 and
M41 (HIL peptide) modified cells and the untransformed cells is expected.

- T Panel Serum #7 (T8445)
30| Mur 9 |[D|T|Y|P|A|H|T|A|N|E]| '8 |
17 | -Mur 2 T|y|P|A|H|T|A|N|E]|V 10
28 | Mur 6 | |T|Y|P|A|H|T|A Ne| | | B:

27 | mur 5 T|Y|PJA|H|T|A|N -
25 | Mur 4 ly|P|A|B|T|A|N|E 3
26_ Mur 7 | Y|P|A|H|T|A|N|E|V 10
31' Mur 10 | '_ Y é A|H|T|A|N|E|V|S . 8
19 | mur 3 ' p|lA|{H|T|A|N|E|V '8
29 | Mur 8 P|A|H|T|A|N ﬁ vV|s 8

Table 16. Anti-MUR serum (TAPi) reactivity. Miltenberger negative cells
were modified with the péptide—lipid constructs M17, M19, M25, M26, M27,
M28, M29, M30 and M31 at a concentration of 50 pg/ml (2 hours, 37 °C).
Modified cells were tested against antibody positive serum #7 from the
Miltenberger Antibody Positive Panel to determine their MUR reactivity
profile. : '
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T series reactives (n=58) % 4
31 44 61 18 21 28 55 42
WO 2009/048343 PCT/NZ2008/000266
80
False positive reactions with M17
Score 12-10 8-51.3 0
(n=102) 17 18 3 65
17% 18% | 3% | 64%

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

against 102 negative serum samples.

~ serums. Cells modified with the peptide-lipid construct M17 were tested
Cells modified with the peptide-lipid

construct M17 give the most “false positive” reactive construct_showing‘up
to 36% false positive rate with negative serums.

T series reactives (n=58)

. %

"2 |4|31|44|61|18|21|28|55|42|63 |62 20 | 48 |22 | 39 | 23 | 30 | positive
M17 (10| 8| 8 |10| 10|12 |12 |12 |12} 1010 8 8| 8|8 |5 |33 33%
mM28 [10|8| 8 10|10l 0 |0 | 0|0 |0 ]|o0]oO olojoflo|olo 9%
M30 | 10|8| 8 |10|20| 0|0 | OO0 |O]|O o|lo|o|ofo0o]O]| 9%

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

' =102
718 | T21 | T28 | 185 | T78 | T92

30 | Mar 9 |D|T|¥|p|alH|T|A|N]|E - - - - - -

17 | Mur 2 T|ly|lp|alH|T|A|N|E]|V 12 |12 |12 | 12 | 12 | 12

28 | Mur 6 T|y|p|A|H|T|A|N|E - - - - - -

27 | Mur 5 Tly|p|alH|T|A]|N - - - - - -

25 | Mur 4 Y(p|a|H|T|A|N|E - - - - 5 -

26 | Mur 7 y|(p|a|H|T|A|N|E|V 5 |10 | 12 | 10 | 10 | 12

31 | Mur 10 vyip|a|a|T|a|N|E|V]|S| - | 10|12 |- 8 | 12

19 | Mur 3' P(A|H|T|A|N|E]|V - - = 12 N

29 | Mur 8 plala|T|a|N|E|V]S]| - - |5 N 8

. 5 samples reacted with all 3 constructs




63 62 7 20 48 22 39 23 30 positive M7 10 8 8 10 10
12 12 12 12 10 10 8 8 8 8 8 5 3 3 33% M28 108

WO 2009/048343 PCT/NZ2008/000266
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Panel Serum #7 False

(T8445) Pogitivity
30| Mur 9 A T|IA|NJ|E 8 -
17 | Mur 2 A T(A|NJE|V 10 +++
28 | Mur 6 TIY{PIA|H|T|A|N]|E 8 -
27 Mur 5 T|(Y|P|[A|[H|T|A|N - -
25 | Mur 4 Y|P|A|H|T|{A|N|E 3
26 | Mur 7 y|lp|ala|T|a|N|E|V] 10 +H+
31 || Mur 10 Y[P|A H- T|IA|{NIE([V]S 8 ++
19 | Mur 3 PIAJH T A[N}JE V 8 +
29 | Mur 8 , pla{H|T|A|N|E]|V]S 8 +
Table 19. “M17-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 M17 were tested against
cells modified by contacting with the peptide-lipid constructs M19, M25,
M26, M27, M28, M29, M30 and M31 at a concentration of 50 pg/ml (2 hour
37°C). The modified cells were tested in BioVue™ AHG cards. Cell modified
with the peptide-lipid construct M17 provided the most “false positive”
reactions with negative serums. The reactivity of the 6 most false
vp031t1ve samples when tested against other modified cells shows that some
are unreactive (M28, M27), some are poorly reactive or show a single”
discrete reactivity (M5, M29, M19) while others are more reactive (MBl
M26) . Minor changes in amino acid sequence can influence the rate of false
'positlve reactivity. Cells modlfled with the constructs M30 ‘and M28 show
both spec1f1c1ty and low non-specificity.

Ml modified cells M2 cells vs serum

Identity of sera #4 #5 #6 #2 #6 #8
' Serum alone 5 5 10 .8 8 8
Serum + peptide 0 0 0 0 2 0

Table 20. . Sera reactive with RBCs modified to incorporate the M1 peptide-
lipid construct or M2‘peptide—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.




810100 00 OO0 0OOO O0OOO0OO 9% MO0 108 8 10 10
000O0OOO 000
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M13 modified cells

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

Table 21. Sera reactive with RBCs modified to incorporate the M13
peptide-1ipid 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 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.

PAC74 TAP1

Pre-neutralisation serology (cells ‘
" modified » ' 8 . 8
with the peptide-lipid construct M22)

Post—neuﬁralisation serology
Neutraliser F Linker (cells»modified
: with the peptide-lipid construct

M22) '

ﬁil -‘ - nil nil : 8 8

w22 peptide SQTNDKHKRDC | nil 8 -
M28 peptide TYPAHTANEC | nil 8 8
M22 molecule SOTNDKHKRDC 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'ul of  plasmd was incubated
with 10 ul 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 TAP1
confirmed as reaction neutralised by peptide and the whole construct, but
not the construct bearing only acetylated cysteine..
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PAC70 PACT1 PAC72 TAP2
Pfe—neutralisation serology (cells
. modified 8 5 5 8
with the peptide-lipid construct M28) '
Post-neutralisation serology
' {cells modified
Neutraliser F group Linker »
- with the peptide-lipid
construct M22) »
saline nil nil 8 5 | 5 8
M22 peptide ' SQTNDKHKRDC nil 8 - - .3
M28 peptide - TYPAHTANEC nil - - - 8
Cys-CMG-DE : Ac-C CMG (2) 8 -3 3 5
'Atri-CMG-DE | GalNAca3[Fuca2]GalP | CMG(2) | 8 3 | s 8
Atri- . - ' |
adipate-DE GalNAca3[Fuco2]Galp | adipate - 8 3 5 8
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 pl 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
neutralisations of PAC70, 71 and 72 with the M28 peptide suggests
specificity. 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 reactivity. The fact that PAC70 does not
react with Miltenberger positive cells 'suggests that although an antibody
appears to be present to the peptide sequence 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.




DTYPAHTANE - - - - - - 17 Mur 2 TYPAHTANEV
12 12
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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 superior sensitivity and specificity towards a human
pelyclonal antibody panel when compared with'sequence 1, the
sequence identified in the prior.arf (Reid and Lomas-Francis

(2004)) .

Modification of red blood cells with peptide-lipid constructs

with peptide in alternative configurations

Peptide llpld constructs compr151ng CMG (2) end the following

peptides were prepared:

ThrTerroAlaHisThrAlaAsnGlﬁCzs (M44) and-
CysThrTerroAlaHisThrAlaAsnGlu (M45)

The termini of the peptides were formylated and amidated to
~provide “capped” peptides. The reactivity of random
Miltenberger antibody positive samples and three false

- positive antibody negative samples were tested against RBCs
modified to incorporate these “capped” peptide-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- |
pesitive 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 peptide by cells modified to
incorporate M45 may bé_more.analogbus to the presentation of
the correspoﬁdihg peptide sequence expressed by the naturally

occurring antigen.

: Not Natural
. Sample Ma4 M45 nodified MiIII
. cells
71 10 10 0 8
67 - 8 10 0 5
_ 65 10 8 0 12
Antibody
positive © 55 8 8 0 . 10
serums
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 0 - 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 blood cells (RBCs) and.murine embryos
by the construct designated Biotin-CMG(2)-Ad-DOPE was

demonstrated using Avidin-Alexafluor (Avidin AF).
Materials

A stock solution of the construct designated Biotin-CMG(2)-Ad-
DOPE (100 nL) waé-prepared in water at a concentration of 10
mg/mL. A stock solution of Avidin-Alexafluor (Avidin-AF) was
prepared in sterile'phosphate buffered saline (PBS) at a

concentration 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/mL.
Red Blood Cells

Dilution series of the construct designated Biotin-CMG(Z2)-Ad-
DOPE and BioG (positive control) were prepared at
concentrations of 0.001/ 0.1, 0.1 and 1 mg/mL with Celpresol™.
O group red blbéd cells (RBCs) were modified by incubation of
15 pL of packed RBCs and 5 uL of a dilution of the construct
designated biotin—bMG(Z)—Ad—DOPE or BioG. Incubations were
performed in a plastic ependorf tube of nominal vblume 1.5 mL
for 2 hours.at 37°C in a water bath. O group RBCs. wereb

incubated with a solution of BioG at a concentration of 0.33

mg/mL as a positive control.

-Incubated RBCs were washed 3 times with PBS in a mini
-céntrifuge. Fluorescent labeling of the washed, médified 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% sblutidn 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 1.903
(Figure 6). The intensity'of the fluorescent signal was
recbrded using a scoring’systém of 0 (no fluorescence
observed) to 4 (maximum fluorescence observed).

An aliquot of the washed, modified RBCs obtained from
incubation with the construct designatéd biotin—CMG(2)—Ad—DOPE

at a concentration of 1 mg/mL was retained and stored at 14 °c’
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for 14 days. Retention of the construct by the RBCs was -

assessed by incubation with Avidin-AF as before.

Thé assessment of the'fluorescence is recorded in Table 25.

Dilution ' :
1 0.1 0.01 0.001 0
(ng/ml)

Biotin-CMG(2)-Ad-DOPE 4 5 1 0 . 0
Day O

Biotin-CMG (2)-Ad-DOPE
Day 14

BioG
Day O

Table 25.
Murine Embryos

Murine .embryos {morula/early blastocyst stage, 3.5 day) were
incubated in 50 microlitre microdrops in blastassist™ culture
media. Embfyos were incubated with consfruct deéignated
biotin—CMG(Z)—Ad—DOPE at a concentration of 0.1, L“or 2 mg/mLA

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

The zona pellhcida of the embr?os was femoved by treatment
with 0.5% pronase (4 minute incubation) and washing 3 times in
embryb handling media prior té introduction into the
microdrops. Each microdrop was equilibrated 5% CO; at 37 °C

overnight prior to introduction of the embryos.

Microdrops containing embryos and the construct 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/mL Avidin-AF microdrops for fluorescent

labelling. The microdrops containing transferred embryos were

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 microscope 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).

Biotin-

Biotin- Biotin-
MG (2) -Ad- CMG (2) -Ad- CMG (2) -Ad- BioG o
DOPE DOPE DOPE 0.5 mg/mL Media alone
0.1 mg/mL 1 mg/mL 2 mg/mL _
2 1 1 3 1
n=21 n=19 n=19 n=19 n=19

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 pL) was prepared'in water ét 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
1031006OA; pre—incubatéd for a minimum of 2 hours at 37 °C in
'a 5% CO; ati.nosphere).-~ SpermatOzoé counts (91.5 xleG/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 mL of 40% solution over 2 mL of 80% solution in a 15 L

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

-The bottom laYer of the gradient (c. 0.7 mL wés 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 spefmatszé 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 x
10%/mL) were performed post overnight incubation by 10-fold

dilution in deionised water.
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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 uL 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

(C), 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

of 100 nL.

Streptavidin 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 spermatozoa.

A volume of 5 uL of a diluted suspension of the modified
spermatozoa was mixed on a slide with 5'uL of a diluted

suspension of streptavidin beads and covered with a coverslip.

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

chstruct,designated Biotin-CMG(2)-Ad-DOPE for 60 min (B). -
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The assessment of the attachment of streptavidin beads to

modified spermatozoa is recorded in Table 27.

. . : Number of beads attached to
Biotin-CMG(2) -Ad-DOPE

Incubation spermatozoa
(1) time (min)
treatment Immediate 30 min
A 120 10-12 10-15 (with
cross-linking)
B 460 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 pL 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 concenfration~(150'x 10%/mL) determined using.a
haemocytometer. Similarly the concentration of a suspensioh_

streptavidin beads (134 x 106/mL) was determined.
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A volume of 50 pL of'the’suspension of sStreptavidin beads was
~added to the wells of a 96-well plat with a Neodymium (Rare-
Earth) Super magnet (Magnets NZ Limited) affixed to the base.
A volume of 50 puL of a suspension of RBCs was added-to provide
"a bead to RBC ratio of c¢. 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 washing

. _ i
solution with a pipette. The washed wells were observed under
a microscope and the RBCs determined to be retained (Figure

10) .

Separation of populations of cells

A 0.5 mg/ml solutidn of the-construct'designated Biotin-

CMG (2) -Ad-DOPE was prépared in Celpresol™ and a volume of 10
pl used to modify 30 pl packed cell volume of group O RBCs in
a 1 ml eppendorf tube to provide a first.populatioﬁ of cells.
Unmodified group AVRBCS were used as a second population of
cells. ' _

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

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

The suépensions of RBCs were mixed with avidinylated magnetic
Dynabeads at an approximate ratio of RBC:bead of 1 and
incubated for 10 min at room temperature on a ngator.
Samplés'of the first and second populations of RBCs were then
mixéd in equal volumes (35 pl éach) in an ependorf tube for

two minutes.
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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 1 minute. The. supernatant was carefully removed with
the magnet applied and withoutvdisruption.of the beads. The.
‘blood grouping of the cells of the supernatants were then
assessed by applying 30 pl of supernatant and 30 pl 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 bykthe 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 adenocarcinoma (ATCC HTB
CRL 1671)) in serum-free and serum-containing media was

evaluated.

D-MEM/F12 (Gibco 11320-033, Ihvitrogen.NZ) containing 1%
penicillin/streptomycin (Gibco 15140-122, Invitrogen NZ)»wae
used as a serum-free medium. D-MEM/F12 10% FBS (Gibco 10091-
130, Invitrogen NZ) containing 1%_penicillin/streptomycin and
5 ug/mL insulin (Gibco 12585—014,HInvitrogenvNZ) wae used as a

serum-containing medium.

A suspension of the cell line RL95-2 was diluted in pre-warmed
_serﬁm—containingvmedia to the required concentration e.g. 4 x
105.cells/mL. A 25 pL volume of the suspension wae used to
seed the required wells in a Terasaki tray so- that each
treatment.was performed in duplicate. The plates were
-incubated overnight in a 5% COa, 37 °C incubator until the

monolayer was. approximately 60% confluent;
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reactive against cells nodi%ied with the peptide-Ilipid
construct ML7 were tested against cells nodified by
contacting with the peptide-lipid constructs ML9, M5,
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Thd Al ea® dheequentedcand @f [1kende vtdiemfeatoef af of.al sg/mL
positive reactivity. Cells nodified with t

soligiery @t AWNED M@= d LIREH: H&th adsisd f i Eﬂey CEhd S| HFTS

thé?uOQrﬁﬁ%(é'tfe'd:'atty roohftt R Lited L &ld S M aelHes 89 %@h‘ﬁ@es in
Identity of sera #4 #5# #2 #6 #8 Serum al one 5 510 8

the8 & r3er um + pepti de

-VO

The mbnolayers were finally washed 3 times with PBS, the trays
inyerted 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 pg/mL, a homogenous intense fluorescent signal is
observed in the cell meﬁbrane that intensifies with increasing
concentration of the_constfuct (Figure 12A, C and E). When
.the construct is insertedvin serum—containiﬁg media, weakened
fluorescence is observed at the same concentrations (Figure
12B, D and F). These-results imply that optimal insertion of

construct into the cell membranes requires serum-free media.

When the construct is inserted in serqufree media at 20, 100
and 500 pg/mL, aﬁ homogenous intense flubrescent signal is |
observed in thé cell membrané that inténsifies with increasing
- concentration of construct. The intensity of the fluorescence
also increased with'increasing insertion time (Table 28).
These results impiy that'optimai,iﬁsertion of construct into
cell membranes occurs with increased concentration of

construct and/or increased insertion time.
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the cells with a 500 pg/ m 98i spersi on of the construct

(Method 1) were "neutralised" with the peptide

QTNDKHKRDTY and retested agai nst the nodified cells.

Sera were neutralized by adding 10 pL of 1 ng/mi

solution of peptide to a 50 pL volune of sera and

i ncubating for 30 mnutes at 37 C. Testing was

per formed—using BroVuet——cards— WO l

200D/ 048343PCT/ NZ2008/ 000266 82 1213 ABd 116 €_F s

ldeptity of sera 43 #42 #37 #34 Serpmalone 8 g T 81

8 Serum + peptide 00, . i nsertion time

Concentration of biotin-CMG(2)-Ad-DOPE :
) 10 30 60 120
(ng/mL) o
20 1+ 1-2+ | 2-3+ | 3-4+
100 - 2+ 3 3+ | 4+
500 3+ 3-4+ na na
Media alone 0 0 0 0

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

‘na’ denotes “not assessed”.

When avidin Alexa Fluor® 488 was édded to construct modified
RL95-2 cells and incubated at 37 °C for 4 and 24 hr the
fluorescence gradually shifted from the cell surface to the
cell interior (figure 13). No internalization was. observed

when cells were incubated at 4°C.

Fluorescence was detected in construct modified RL95-2 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
score.of 1+ was_detecﬁed at the highest concentration of
construct (500 md/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;freé media, but not

"in serum-containing media.
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the construct (Method 1) we6ée "neutralised" with the
pepti de SSQTNDKHKRDTY and retested agai nst the

nodi fied cells. Sera were neutralized by adding 10 pL

of 1 ng/m solution of peptide to a 50 pL vol unme of

sera and incubating for 30 m nutes at 37 C. Testing

was performed usi ng Bi oVuem cards. PAC74 TAP1

Pre-mieutratTsatiom serofogy (Cetrs m)cM f Le \évi [ The,
peptide-lipid construct M2) |Neutrallsér F Einker
Cord@at FATEUETH b ihOAuGEH CALGYpk CEITSTOdAI T ed W th the
peptide-lipid construct M22) nilTGi] nil 8 8 W22 hr
pepti de SOTMKERRDC nil 8 - M8 peplide TYPAHTANEC nil
8 8 Serum-free ‘Serum—co'ntaining
20 3-4+ S 1-24 -0
100 ‘ 4+ 2-3+ 0
500 4+ o1+
Media alone : ’ 0. .0 0
Table 29. Retention of construct 24 hour.;s post-insertion. The construct

was detected in cells 'cultured for 24 hr post-insertion in serum-free
media, but was only detected at the highest concentration in serum-

containing media. ‘na’ denotes “not assessed”.

Modification of antigen presentation

The amouht of construct used in the manufacture.of quality
controls cells as described in the spécificétion accompanying
" international application no. PCT/NZ2005/000052 (publication
no. WO 2005/090368) is a determinant of the cost of

manufacture.

It was anticipéted that presentation of antigen at a distance.
ffom the immediate ﬁilieu of the cell surface may promote
recognition by cross-reactive antibody and subsequent
agglutination. The estimated distances froh.the cell surface
for an antigen (F) of a.functional lipid construct (F-S-L)
where -the spacer (S) includes the structural motif of thé-
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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wore@phissds by the peptide-lipid construct M2 (PCTINAZ®S/000266
37C) and two positive reactvons were identified.
Neutral i sation experinents were then perfornmed. A
vol unme of 40 pl of plasma was i ncubated with 10 pl of
peptide or Ac-C at a concentration of 1.0 ng/m for 30
m nutes at 37 C. The standard AHG test in Bi oVuem was
pcT/NEroperybonwed. (Phelfiahseopoabt.i WO £OASYI06A366N , 2ACE4 Acri—
was confirned as a reaction not neutralised b
sP~44aPPFEn (&f -pepti de. The true positivereact i o% for
TAP1 confirnmed as reaction neutralised by peptide and
t he whol e construct, but not the construct bearing
To trby abetyW@p§@e§y§t§pﬁgtlom@ of four different

2009/ 048343P 008/,0 8 C Al Al
s $3000B10310CTI NEROROLO00REE B8 <. nePRCHRCRACTE BACER v
10 leapapsi ger kbpudieassthuck1pR8so8™5 SModified red blood
cells were then prepared by contacting 0.6 mls (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 preparéd in 0.8% in
Celpresol LISS™ suitable for BioVue serology cards. A volume
of 0.05 mls of CSL monoclonal Anti—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 Airi-lipid constructs demonstrates that less CMG(Z2) or
CMG(4) construct is required to provide.an equivalent
serological result. There was no significant gain with CMG(2)
'compared'with CMG(4). There was a minor, but not significant |

change for MCMG (2).

Although the invéntion 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‘the diacyl- or dialkyl- glycerolipid portion of the

functional-lipid constructs and a membrane, structural and
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serology (cells nodified wwth the peptide-lipid
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SQTNDKHKRDC nil 8 - - 3 M288peptide TYPAHTANEC nil - -

- Cys-CMGDE Ac-C M 2) 8

stereo-isomers of naturally occurring lipids can be

functionally equivalent.

Where known equivalents exist to specific features, such
equivalents are incorporatéd as if specifically referred to in
this specification. For example, it is contemplated that
diacylglycerol 2-phosphate could be substituted for
phosphatidate (diacylglycerol 3-phosphate) éhd that the
absolute configuration of phosphatidate could be either R 6r

S.

[followed by page 99]
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Lomas- Francfi's| (2004) ). Modification aof red blopd cells
with peptides|i@d construets vtk pe®| ded i
al ternativel«onfiguratijons [Peptide-Iliipjd constructs
conpri sing @32} ang—theo-how-ng—pepttdes—wer e
prepared: | o |sle|m Sigl2| NNl Me)R

s

LR I ET IR R ET I R R

ol

8 -

Nl o NinNiol NiNio] NinjO
N A P Al ] AT A
P
o N|O gl NNIOl NN:O | NiN|O
@ — e i~ e
Z
‘”gg olo olo oo oo
281 Wi/ AP BiaiP na0
]
0
[+
[o]
4]
o |~
"l
Aalwos 8 = a o~
A0 w8 a S Pre 3 o
A RSIRR & 0 9 QO N
aio P ° a 5 6
H O 0 < : g (]
&= §
2]




Thr Tyr Pr oAl aHi sThr Al aAsnd uCys (M44) and
CysThr Tyr Pr oAl aHi sThr Al aAsn@ u (M45) The term ni of
wo b@opests des were fornyl ated and anmi dat ed t o PCDYZ2I®8/000266
"capped" peptides. The reat®i vity of random
M | tenberger antibody positive sanples and three fal se
positive antibody negative sanples were tested agai nst
RBCs nodified to incorporate these "capped”
peptide-lipid constructs (50 pg/nL, 2 hours at 37 O).
- REFERENGERti vity was assessed and recorded in Table 24.
The capping of the peptide did not affect reactivity
with positive sanples, nor did it appear to affect
Bluneagt kVi (1§ Shediflis etqrustirioveienprbodyyhegatlxal) -modified

llp§§c§m|se§c m%grhomlhﬁkﬁg@cg tbhendPepid de ﬁ'ﬂeap@l@%.c chains
resi due Focate at the .am no tern]nus as. op psed

to
combifesc &SGR e EFTATTUR I HPPH B T Pt 8{dfaimes. Blochimica
et Bidpdlybhmodcwf, teect L80-t1g4with the fal se-positive
anti body negative sanples and i n'pr ove react ivity with

the known anti b%%é §03| tive sanple .
Chung (7S B §34%PCFr R0 %Vhéeﬁ%ées%eﬂﬂﬂ?}wgn%il% HREPY6°e
Lipbe&-roou et hpyertehehrcpl) tn)i:s Depdophatteds tdraeltthgells and

MonPEé?iggtéH bé&l ggmﬁﬁgﬁeFKH%EVEG%ranc§%&h§ éﬁ?gigdeﬁgeé @onditions. J

i ncor por at e é nor e anal ogous
Biompchs Mptedt: | }Eﬁ? oFartth 7W%sbc?na??1g pepti de sequence

expressed by the naturally occurring antigen. Sanple

ﬁas%@uwér 'é'@talﬁl?ﬂéd‘sie%é&l%%% aJnd'\%p}Tnggloﬁs An‘ft Ebl@éiey Poly(ethylene

positive seruns
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PAC332 12 0 O PAC340 5 0 0 O Table 24.
Modi fication of cells and nulti-cellular structures
WOwRab/04431dt i n-1i pid constructs The nodifi cat i PCT/NZ2008000266
bl ood cells (RBCs) and nuritie enbryos by the construct
desi gnat ed Bi oti n- CMX 2) - Ad- DOPE was denonstr at ed
usi ng Avi di n- Al exafluor (Avidin AF). Materials A stock
sol ution of the construct designated
Bi oti n- CMX 2) - AdDOPE (100 pL). was prepared in water at
Reig angnk@nsrBtanghs of2000) rfe nilooA Gropeldnsdpen ifeat pfoook.
E1séViedl AeAbRxafluos, aAVidiaanARhqvas prepared in sterile
phosphat e buffered saline (PBS) at a concentration of
2 ng/mL. -A stock solution of biotinylated WO
Ron2¢09t (A8 3IABHRCT/ NAZE0 841000 2186 <86y lghngihadtivie ne BitolyAnghgred
Enzgxeepﬁ@@lb&o%grlqlh% PRSnat & eancend mabiesy,0ish agd-nlyy
Bl ood Cells Dilution series of the construct
desi gnat ed Bi oti n- CMZ 2) - AdDOPE and Bi oG (positive
~ Shek cmdr @dathwelrdg 3 pr epane dregborcentetiated icoynsirgfso@e G@gpciated
prerllﬂ aerJ_;I;eﬁé]qI% ﬂyr(umagé/ﬂﬂ:!ﬂt)%kmﬁﬁgé Merln H1QURid €dvelantly
céells were nodi fied by |ng§gat|on of 15
°°u¥ﬁ?dof°;¥§ék%ﬁf ﬁﬁifgcgnd TEolgpy g S0 1 Mt R of the
construct designated biotin-CMJ2)-Ad-DOPE or Bi oG
SkOILrn:QUQaJtl Qﬂs(zw%fe &ﬁ&&%@g&anno@ d@b@égylgh@s%%egmyﬁlmmol-

nom nal vol une 1. for 2 hours at 3 ter
Ancwﬂ GRFngt oy e RECT %argé FHctbat 28 b thIa" E5Puto P of bioand
Enh8ice® Rimuacgorcety rodt Clomeofc GlﬁﬁknngmmunoasfxrlpUQM Vive-Like
PargfylteEO|JbuL%uQ§t\ﬁQOB§;(§s g\@f@ V\ﬁﬁzﬂeﬂoé’a ti nmes with PBS
in amni centrifuge. Fluorescent |abeling of the
washed, nodified RBCs was performed by adding 10 pL of
Wingersek Uil 0nows) Apogeptidle adnjageiorscentamal éoriaofbudlding blocks
forr@cgbto Q@tll?)g%n%%ﬁbgalg@nmlmgeﬂp%ttggctlu@egheBQ@rﬁaK:et:PJlsl 17:
hour ™ at ina water bath and washed 3 tinmes with
4378, 85@6solut|on of the washed, fluorescent |abeled
RBCs were viewed on a slide with cover slip under a
fluorescent m croscope at 488 nm and phot ographic
exposure of 1.903 (Figure 6). The intensity of the
[fdﬁﬁggk%§ egq@3 wageganded using a scoring system
escence observed) to 4 (maxinmm
quorescence observed). An aliquot of the washed,
nodi fi ed RBCs obtained fromincubation with the
construct designated biotin-CMX2)-Ad-DOPE at a
concentration of 1 ng/nL was retained and stored at 14
C WD 2009/ 048343PCT/ NZ2008/ 000266 87 for 14 days.
Retention of - the.construct by the RBCs was assessed by--
i ncubation with Avidin-AF as before. The assessnent of
the fluorescence is recorded in Table 25.



Dilution (nmg/m) 1 0.1 0.01 0.001
Bi otin-CMX 2)-Ad-DOPE Day 0 4 2 1 0 O

wB@vioss3C\VS( 2) - Ad- DOPE Day 14 4 - - - - Bi oG DegT/8Z308/000266

0O 0 0O Table 25. Morine EnbtByos Mirine enbryos

(rmorul a/early bl astocyst stage, 3.5 day) were

i ncubated in 50 mcrolitre mcrodrops in blastassistn”
cul ture nedia. Enbryos were incubated with construct
desi gnat ed bi oti n-CMZ.2) - Ad-DOPE at a concentration of

CLAOIMS L or 2 ng/nL or BioG at a concentration of 0.5

1)

2)

‘mg/ nL (positive control). The zona pellucida of the
enbryos was renoved by treatnment with 0.5% pronase (4

M nut @ ifedidbnan) 13pd deShistGut IFEEhien seFdkty¥are F-S-L
handling nmedia prior to introduction into the _

ni cr oshheps. FEdsh anifencdriopadamodqlivi i br dsed SdRcTd &F 2

37 C quenyight ;p5ior o4g IS oduet0n 0L 18 BERYY 93 nking F

to L including the substructure: ‘

OM

) o} 0 o -
H . [0}
N H H
*” \/U\E/\n/ \)Lg_(CHZ) g_N\n/\N)J\/N\n/\N/*
) O . H
0] 0] (o)

OM

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

cation or substituent, and * is other than H.

The functional lipid construct of claim 1 where the

substructure is:

oM

' 0 &4j Q :
H Q
fN\)J\ N L H : H
* ﬁ/w.r \)L %_\II_( CH,) g_N\\n/\N.)J\/N\n/\N/*
. o} l\?O o}

oM

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

'The functional lipid construct of claim 2 where g is

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

The functional lipid construct of claim 3 where M is H

or CHs.



M crodrops contai ning enbryos and the construct
desi gnat ed bi oti n-CM{ 2) - Ad- DOPE were incubated for 2

Whowwps483m3 5% CO2 at 37 C. M crodrops cont ai ni NECENE20P8800266

1)

and Bi oG were incubated fot0440 mnutes in 5% CO2 at 37
C. WD 2009/ 048343PCT/ NZ2008/ 000266 88 Fol | ow ng

i ncubation each group of enbryos was washed 3 tines in
handling nedia and transferred to 50 microlitre

m crodrops containing 2 ng/n. Avidi n-AF m crodrops for
fIuoreh@emhnbahehbﬂngipIﬁecahetdeOpsfccmaamnﬂnghere L is a
transferred enbryos were |ncubated at 37 "C for 30

ni nut 84acy QﬂgcﬁﬁPPhOEBEH gPébp of enbryos was then
washed 3 tinmes in handllng medi a and nounted on a
g!ass ﬁﬁ%Qegpéh'QQ far c¥hew (8t BEFDEYR$nWer Qhere L is
V|eme er a uor es ent m croscope at 488 nm The
intenshbyphﬁtudgléthaneéemmoe was recorded using a
scoring .-systemof O (no fluorescence) to 4 (maximum
fluorescence). Biotin- CMX2)-Ad- DOPE 0.1 ng/nL

Bi ot i MheCli#n2t188a1D0PEid BBhBErBret bii- cOMEM2)- Atlere the

DOPE 2 ng/mL BioG 0.5 ng/nmL Media alone 2 1 1 3 1 n=21_ .
n= 19 gErockure pfi1vheTignetagnal lipid construct includes

the partial structure:

o]
O:< O:<
Ry R

where v is the integer 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 the fatty acids trans-3-hexadecenoic acid, c¢is-5-
hexadecenoic acid, cis-7-hexadecenoic acid, cis-9-

hexadecenoic acid, cis—6—octadecenoic acid, cis-9-

octadecenoic acid, trans-9-octadecenoic acid, trans-
ll-octadecenoic acid, cis-11-octadecenoic acid, cisf

ll-eicosenoic acid or cis-13-docsenoic acid.



I mobi | i zati on of spermatozoa and cells The
i mobi |'i zati on of spermatozoa and red bl ood cells

W@ RBe®)s3wns denonstrated by use of the constr uBCT/NZ2008/000266

9)

desi gnat ed Bi oti nCMX 2) - AdIBOPE and streptavi din beads
(Dynabeads(r) M 280). WO 2009/ 048343PCT/ Nz22008/ 000266

89 Materials A stock solution of the construct

desi gnated Bi oti n-CMZ 2) - ADOPE (100 pL) was prepared

in water at a concentration of 10 ng/nL and diluted in
cuItumhenﬁdh&tﬁwhdﬂc&hplao&baeﬁQAxttofpbmmhde7awhe$e F is a
dilution at 0.1 n_..” The spermatozoa_ in fresh

(I ess Pﬁ&ﬁl@ﬁéldas?lsrcér) S%F€t§%§§§§‘d thsr IRBEPI FP;‘}SlStmg
(80% .gr.ade Bohlashtel OpWBEY dRY 0gheRScan) ybYeaBthiokdgroup,
dilution in culture nedlun1(Nbd|cuIt 10310060A;

pr e- i nronbaged ofroora fiupirepheot .2 hours at 37 Cin a 5%
CO2 atnosphere). Spermatozoa counts (91.5 x 106/ L)

were performed by 10-fold dilution in deionised water.
Sper mehezganwerienwashegiandonselraicedolly cllaymrBngflche

nL of fresh senmen over a gradient of SpermGad 125
(V'tréFFPétPG@99 2 mL of 40% sol ution over 2 nL of
80% sol ution in a 15 nL round bottom tube) and
centrifuging at 500 x g for 20 mn. The bottom | ayer

of the gradient (c. 0.7 mL was transferred to 4 @L,rw;
round bottom tubes and c. 2 nl flushing (haxdling-w),
medi a (Medicult 10840125A) added. The tube (CHy)
centrifuged at 300 x g for 10 min an tozoa

washed two nore tines (m xing by Si ob).

Sanpl es of washed spernmat ozoa wer 0|nmu£§ted over ni ght

at 37 Cin a 5% CO2 at nosph . mat 8zoa counts (c.

25 x 106/ nmL) were perforned §$/% ni ght i ncubation

by 10-fold dilution in dej oni wat ér. WO

2009/ 048343PCT/ Nz OO8/OOQ§6 99 Sper mat ozoa A vol une

of 100 pl of the t®st Wfi j/on of the construct

desi gnat ed Bi ot iyn- - Ad-fOPE (1) was added to each

of four 0.6 nL epehddrf tubes (A-D) and 100 pL of

cul ture nedi dtled to one 0.6 nL ependorf tube (E)

Qpen- tubeShmﬁ{ghlncubated at 37 Cin a 5% CQ2

atnnzgh§+e’gglor to addition of c. 70 pL spermatozoa
106/ ) to each tube and incubation for 120

gg< 60 min (B), 30 mn (C, 10 mn (B) and 120

) &, Fol | owi ng i ncubation a couple of drops of

E

flushlng medi a were added and the tubes centrifuged at

-300 x g for 5 min. The spermatozoa were washed two

nore {haes W th bl wahidyAedia, ardibetgeeibekgar 2, 3 or 4,
re-suspended in culture nedia fo a final volume of 100 -

pL. Svrépt &hediintbeadslat 2accoRecerndaRs obs ff @f &. 25 x
106/ 100pL. | [ A | ushi ng
nedlasPBSE$§V| g ggbg? §§o%kgsi bgggg hgégﬁa 0zoa when
m xed in equal volume with a diluted suspension of the
nodi fi ed spermatozoa. A volune of 5 pL of a diluted
suspensi on of the nodified spernmatozoa was nmi xed on a
slide with 5 pL of a diluted suspension of
streptavi din beads and covered with a coverslip. The
m xture was observed under a m croscope at 400x

magni fication. Figure 9 provide a photom crograph of
the m xture provided follow ng incubation with 0.1
ng/ mL of the construct designated

Bi oti n-CMX 2)-Ad-DOPE for 60 mn (B). WO

2009/ 048343PCT/ N22008/ 000266 91 The assessnent of the
attachnment of streptavidin beads to nodified
spermatozoa is recorded in Table 27. Biotin-CM{2)
-Ad-DOPE (1) treatnent Incubation tinme (mn) Nunber of
beads attached to spermatozoa



| mediate 30 mn A 120 10-12 0-15(wth 1

cross-linking) B 460 2,4,8 8 C30 1-3 3 D101 1
WEe@onis3ad ) 120 0 Tabl e 27. Spernat 0zoa wer ePODLNER0NEA00266

to retain notile capacity t®spite 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

Bi oti n- CMX 2) - Ad- DOPE was prepared at a-concentration
10)of 1 mpenfuncthoBalpiépabnmcoAstelianeodf cé@ipl 8washebeA

group red bl ood cells (RBCs) was nodified by

i ncub&EFBATWER 20 pL of the dilution of the construct

at 37 Cfor 2 hours. The nodified RBCs were washed

twice in PBS and once in Cel presol mas described 5

above. A 2% cell suspension of washed cells (npdififgdy

or control) was prepared in Cel presol mand cel ANy

concentration (150 x 106/nL) determi ned ysing ang 2"

~ haenocytoneter.Simlarly the concentrat gtfb ofp—a o

suspensi on streptavidin beads (134 10 _n\j{fNW\/aS B

det er mi ned. : QA

[¢]

6] o]
o=lod
R Ry

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



WO 2009/ 048343PCT/ N22008/ 000266 92 A vol une of 50 pL
of the suspension of Streptavidin beads was added to
wo b@omet3hs of a 96-wel |l plat with a Neodym um PCT/NZ2008/000266
(Rare- Earth) Super magnet {Whgnets NZ Linmted) affixed
to the base. A volune of 50 pL of a suspension of RBCs
was added-to provide a bead to RBCratio of ¢c. 1:1 and
i ncubated at roomtenperature for 1 hour to all ow RBCs
to settle. The wells were washed 3 x with PBS,
11)aspi r athiend unfee: iwasili g psiol wionsit rwicth o milpeint 8. ofhéhe
washed wel l's were observed under a microscope and the
RBCs Fétt&1GH4YEd to be retained (Figure 10). Separation
of popu-lations of cells A 0.5 ng/m solution of the
construct designated Bioti nCMX 2) - Ad- DOPE was prepare
in Cel presol 7m and a volune of 10 pl used to dify
pl packed cell volume of group O RBCs in a 1 m
eppendorf tube to provide a first popula&ron @f
- Unnodi fied group A RBCs were used as a se
popul ation of cells. Both populatl of ce ’@ wer
i ncubated for 37 Cfor 2 hrs-in_a mat and t hen
washed 2x in PBS and I x in Cel prgsol ng an | muf uge
'l (low, 1 min). The concentratiogudf cells in each
suspensi on was. made up to 2%° a |ng 1.5 nL. The
suspensi ons of RBCs re m i aV|d|nyIated
magnet i c Dynabeads at oan nate rati o of RBC: bead
of 1 and incubated §or n aeroonrtenperature'on a
gyrator.. Sanples ofyfﬁé’ (rst and second popul ati ons
of RBCs were then m xed in equal vol unmes (35 pl each)
in an ependoerFUbe for two mnutes. WO
2009/ 048343PCT/ 22008/ 000266 93 The contents of the
ependorf Mmeke transferred to the well of a 96-well
pl at e aﬁﬁoa<nagnet was applied to the underside of the
wel | for Rl mnute. The. supernatant was carefully
renoved wiith the nagnet applied and w thout disruption
of the beads. The bl ood grouping of the cells of the
super maearet § \ier ¢ heheheasseddad riepcappkyigngupOmpllegfide and
supernatant and nti-A antibody to a Dynanmedm
gel c&rdS éQFd§n%§9%r guﬁ f6r 10 min in a centrifuge.
Retention of the O group RBCs by the nmagnet was
denonstrated by the absence of a pellet of group O
cells. Modification of cell layers with biotin-lipid
constructs The nodification of nonol ayers of the cel
line RL95-2 (established froma human endonetri a
adenocar ci noma (ATCC HTB CRL 1671)) in serumfree and
serum cont ai ni ng nedi a was eval uated. D-MEM F12 (G bco
11320- 033, Invitrogen NZ) containing 1%
penicillin/streptonycin (G bco 15140-122, Invitrogen
NZ) was used as a serumfree nedium D MEM F12 10% FBS
(G bco 10091- 130, Invitrogen NZ) containing 1%
penicillin/streptonycin and 5 pg/nL insulin (G bco
12585-014, Invitrogen NZ) was used as a
serum contai ning nedium A suspension of the cel
line RL95-2 was diluted in pre-warnmed serunm containi ng
media to the required concentration e.g. 4 x 105
cells/nmL. A 25 pL volune of the suspension was used to
seed the required wells in a Terasaki tray so that
each treatnent was perforned in duplicate. The plates
were -incubated overnight in a 5% CO2, 37 C incubator
until the nonol ayer was approxi mately 60% confl uent.
WO 2009/ 048343PCT/ Nz2008/ 000266 94 Di |l uti ons of
Bi oti n- CMX 2) - Ad- DOPE were prepared and 12 pl vol unes
added to wells containing washed cell layers to
provi de final concentrations of 20, 100 or 500 pg/nL.
Trays were incubated at 37 C, 5% CO2 for 120 min. The
cells were then washed and a 12 pl volune of a 0.1
ng/ mL solutron of Awldln Alexa FIuor@D488 added. The

I T Y T e | o, T D




(pg/ ML) 10 30 60 120 20 1+ 1-2+ 2-3+ 3-4+ 100 3+ |4+
500 3+3-4+ na na Media alone , 00 0 O Table. 28.
w@paooowd343 nserti on of construct into cell nmenbPEryg2008/000266
occurs wth increased conc#8trati on of construct
and/ or increased insertion tinme. Ina denotes
"not - assessed"”. Wien avidin Al exa Fluor @488 was added
to construct nodified RL95-2 cells and incubated at 37
C for 4 and 24 hr the fluorescence gradually shifted
12)fron1ﬁhe delnictsonpaceé itd & leenseélrucitnodr icdr ifFiBgwie the
N% internalization was observed when cells were
|ncub§ EHCHTEC. Fl uorescence was detected in
construct nodified RL95-2 cells 24 hr post-insertion
when cultured in serumfree nedia, albeit with rgduced--
fluorescence fromT=0 (Table 29). However, when wh §
were cultured in serumcontaining nmedia a fluoresgedce
score of 1+ was detected at the highest conc ntraf\
of construct (500 ng/nL), but not at | ower.
results inply that the construct is o |nag$X§
ul t

in cell menbranes 24 hr post-inser |on
in serumfree nedia, but not in se talnlng
O

medi a. WO 2009/ 048343PCT/ Nz2Q08/ 0 Mean
Fl uorescence* Concentration of b| M 2) - Ad DOPE

O:< O:<
Ry R

where F is the conjugator biotin and k is the integer

2, 3 or 4.



(pg/ ML) T=0 T=24 hr Serum free Serum containing 20

3-4+ 1-2+ | i 0 100 4+ 2-3+4 0 500 4+ 1+ Medi a al one
wW@2904833nbl e 29. Retention of construct 24 hoRCENZ2008/000266

post-insertion. The constru®t was detected in cells

cultured for 24 hr post-insertion in serumfree nedia,

but was only detected at the highest concentration in

serum contai ning nedia. 'na' denotes -"not assessed”,

Modi fication of antigen presentation The anount of
13)const r‘Ilhxet funsuextuormatlhdlmammoo:f ofualliatip Gowtfr gihe

cells % crlbed in the specification acconpanyi ng

|nterﬁ §ira Sdppl i cati on no. PCT/ NZ2005/ 000052

(pubLicatlon no. WD 2005/090368) is a deternlnant of NHRs

the cost of manufacture. It was anticipated t A /ﬂc%“

presentation of antigen at a distance fron1th (c%“

imediate mlieu of the cell surface nawM ro

recognition by cross-reactive anti body q ent

aggl utination. The estimted di stanceg f e cell

surface for an antigen (F) of functi |p|d

construct (F-S-L) where-the spac r QEW ncludes t he

structural notif of the pres ixVenti are 7.2 nm

(CMx2)) and -11.5 nm CM&X4) . se di stances

conpare with 1.9 nmfyr th gen "of -a construct

(F-S-L) where the §pa AL dh wiescribed in the

speci fication acco NNg i nternati onal application

no. WD 2009/0483 2008/ 000266

o:<o:<
Ry R

where F is the fluorophore of fluorescein (or one of

its derivatives), z is the integer 3, 4 or 5 and Ré

is C of the thlocyanate substltuent of the
 1soth1ocyanate derivative of fluoresceln (or one of

its derivatives).

14) The functional lipid cohstruct of any one of claims 8

to 13 where the substructure is:

olei: M

ATt oy
Dl

OCH,4

designated MCMG (1) ;



97 PCT/ NZ2005/ 000052 (publication no. WO 2005/ 090368),
i.e. Atrisp-Ad-DOPE (1). To test the hypothesis
waeloavissms of four different trisaccharide (AtPCENZpIosi000266
constructs were prepared as1050 pM 10 pMand 5 pM
solutions in Celpresol'. Mdified red blood cells were
then prepared by contacting 0.6 nms (pcv) of washed
RBCs with 0.6 nls of the rel evant solution. The
m xtures were incubated at 37 C for 2 hours and then
washed 3 tinmes to pﬂ&#ide a nodified cell suspﬁggg@n
The nodbfled ceU $ yensi ons wer e Eared an % bn
«Cal B eﬁsg (ﬂ/&% AR,
Hollline_ off o llos " m CSLHW ﬁl&
(026128801) °f ol | oned’ by 0.05 m S of dlfled cel T
suspenst@n was applied to each - cardOCiReacti ons were
recorded followi ng centrifugation in a Bi oVue cassette
centrifuge (Table 29). A conparison of the recorded
react §esifaatevl remeqe) yal ents of the Atri-1lipid
constructs denonstrates that |ess CMX2) or CMX 4)
construct is required to provide.an equival ent
serol ogical result. dhere was no significant gain with
CMX 2) conpared mntBLé 4). There was a m nor, but
- not signific had ng MONG (2) though the
i nventi on haé‘b)E Cifﬁgﬁa”by ma )Lﬁ% aqples it
shoul d be appreC|ate@ that variati o amd
nodi fications may be made to the cl gynmed net hods ‘
W t hout departing fromthe scope of the invention. As
noted it will be understood that for a non-specific

interﬁgg%gga PCE¥@§1fhe oknteraction between the

di acyl - ycerolipid portion of the .
functional -lipid constructs and a nenbrane, structura
and WO 2009/048343PQT/NZZOO8/000266 98 stereo- |&pners
of naturally occurr g li'pids can be functlona

exanpl is contenpl ated that d| cylglycero

2- phosp iate coul d be substituted for phosphatldate

(di acyl gl ycerol 3-phosphate) and that the absolute

confi uratlo f hatidate could be either Ror S. -
dafonsadesiet”

’eqU|yaI nt. \Wee R no %qU|valents°exhst t Jec f|
<¥§AII r ef reﬁ to fin thi funaﬁlon ?E\

[foll WD 2009/ 048343PCT/ NZ2008/ 000266
99 0 LO CvO0O HI HCV CDHHCVY CV CD CV CV OH
HH (hV HHCV CD

15) water soluble peptide-lipid construct of the

. structure F-S-L where S is a spacer linked to F via a

sulphide bond and inclﬁdes the substructure:

OM - -

,ﬁ o O N\JjL ) )
\vJLg/\E’ N—(CHy) ¢ N\”/\ﬁi:/NjT/\N

oM

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

cation' or substituent, and * is other than H.



HH V H-rira 4-1a) p,04) ..4a)al "I- 4--) 4-1
ofli 10 -.-1 GSb $40u7:14cr) W
wWQo@9/0@B38843PCT/ NZ2008/ 000266 100 REFERENCES BPCTYNZ2(108/000266
al (1993) Specific targetihg with pol y(thyl ene
gl ycol )-nodified |iposones coupling of hom ng devices
to the ends of the polyneric chains conbines effective
target binding with long circulation tines. Biochinca
et Bi ophysica Acto, 1149: 180-184 Chung et al (2004)
16)Casuaﬂh@epbpSmdﬁadedenu@abtmngtUgingllumcéﬁpahebbethe
Li pi d- | ene gl'ycol)(n): Devel opnent of Stealth
Cells® §%8¥%BﬁF 5Fl gof Cel | Menbrane Behaviour in
Ser um suppl enent ed Cbndltlons J Bioned. Mater. Res,
Part A, 70A/ 2:179-185 Hasel grubler et al (1995) _
Syt hesi s and Appllcatloms of| a New Ppl y(et hyl ene

gl ycol) Derivat|ve for rosslink ng of Am nes| with
Thi ol s. Bioconqu?g§/§%6 242-24B Hashi npt o et a
- (1986) | odacety] ated§a |oH

MGk lat HésdhES\
Qiﬁd i ndli ng
h

Ef fect of spacer IengtH’on sul fhydry|g I'i

and avidin precjpitability. [Bi ochi mBi ophiys Acta,| 856:
556- 565. Hol nberg et al (2005) The ot i %t r ept avi di n
interaction can be reversibly broken using water at

el evated tenperatures, Electrophoresis, 26 (3), 501 to
510. Ishida et al (2001) Liposones Bearing

Pol yt heeegl yicek- Caspliedefeansfepri 8 vt h.l ntracel | ul ar
Targeting Property to the Solid Tunors In Vivo.

Phar maceuti cal Research, 18 (7): 1042-1048 Kato et al
(2004kh8agbgtﬁaepﬁgb§unceﬁgaeﬁbegoknagaame1@eaheeee§ and h

mamal ran cells using olial chain and pol yet hyl ene

gIycobrdetheauntegerKQnsky et al (1983) An alternative
procedure for the preparation of inmmunogenic |iposona
nodel menbranes. J | nmunol Method, 65: 295-306 Kung
18)and. Redenpapt{4886) pSunthasksuet 68r BDXYACY6 where M is H
derivatives of phosphatidyl et hanol am ne and use as an
~ef fi cP&nfRaet hod for conjugation of protein to

| i posones. Bi ochi m Bi ophys Acta, 862: 435-439 WO

2009/ 048343PCT/ NZ2008/ 000266 101 Legler et al (2004) _

19 )D‘ffeﬂhatpaptidseiﬁpéd cbnE&Pruahchér etlaGRPs 6i wherki pi ds a

rafts of g cells ThehF@SEB Journal, Onli.ne article
10. 1036??? g Yf%ﬁ@?PSSp oli |
éO) The peptide—lipid construct of claim 16 where L is

phosphatidylethanolamine.



Manni no et al (1993) Liposones as adjuvants for

pepti des: Preparation and use of i nmunogenic
w@e@viogis4phosphol i pi d conpl exes. Li posone Techpol/ng008/000266

167-184 Martin et al (1990)12Li posones a Practica

Approach, 163-182 Martin and Papahadj opoul os (1982)

I rreversi ble coupling of imunoglobulin fragnents to

preformed vesicles. An inproved nmethod for |iposone

targeting. J Biol Chem 257: 286-288 Massaguer et a

21)(2001Yrh8ypethesds-dipREDcCoat aunitngfPepeidesbd where the

Conpar ative Study - their.lncorporation to the .
SorTaBBrBFEETRI b bbe PRBELEBaCBEFpGeBEE I oapRPagE the

Li pospgetiRaseaeelctd2élt) 103-113 McHugh et al (1995) :

Construction, purification, and functiona

i ncorporation on tunor cells of glycoplipid-anchored

‘human B7-1 (CD80) Proc. Natl. Acad. Sci. USA, 92:

8059- 8063 Medof et al (1996) Cell-surface engi neeriYg

wi th GPl-anchored proteins The FASEB Journal, 10, g

574-586 Metzner et al (2008) Association ofgcn )—/

gl ycosyl phosphati dyl i nosi tol -anchored p tein%{TWh n

retroviral particles The FASEB Journal, iMe

articlefj.08-108217 Mrandat et al 209};N

Chol est erol -dependent insertion of NH-

gl ycosyl phosphati dyl i nosi t ol - anchor/ed\enzyne

Bi ochi mi ca et Bi ophysica ACta,Nigé . A%3-478 New

(1992) Liposones: A Practy\c ach Prenkumar et a

(2001) Properties of Exog sby Ad#ed GPI - Anchored

Protei ns Fol |l owi ng Thei ¥ rporation Into Cells

Journal of Cellular @ Othemistry, 82: 234-245 WO

2009/ 048343PCT/ NA2@08/ 000266 102 Reid and

Lonas-Franciz_gzﬁ'&) The Bl ood Group Antigen facts

book. El seviger YAcadem ¢ Press, Ansterdam 2nd ed.

Ronzon et o&{ o£2004) I nsertion of '

A ycosyl phosphati dyl i nosi tol - Anchored Enzyne into

Li posones The Journal of Menbrane Biol ogy, 197:

169- 177 Shek and Heath (1983) | nmune response nedi at ed

by |ipbspeevassothat edtpgereBn anvrgénsMi|is a monovalent

I mmunogeni ci ty qf _bovi pe, serum.al punm n covel ant|

coupl 8dtt8vedl I51éﬂF?&@e?ﬁ%nﬁﬂ#%Rﬁﬁ?Fn%éy f@%p%ﬁgd from

Skountgeau @Buﬁ'céggggﬁihQC@fpoé@kanoﬁfalkenyl substituents

CHycosyIp%osp atidylinositol Anchored _ , ,

- Granubbcyhe- KaEEBphages corany- SrhaupderARCFacaetdor c15-5-

10 KL9andoEnBances; 4 MRg0gRcLhNeBbaChLNBLL S, SLELAY-

| nmunodef i créncy Virus:Like Particles Journal of

Vi r ol bgy¥ad8tendicl1883d1094sWbngetadecahof{d986)d, cis-9-
Li popepti de conjugat es: bionol ecul ar buil ding bl qock

f or rggéﬁgSFeB8 Fv%??ﬁg ﬁEﬁBF5§é9ﬁ$ﬁg?F8ngf?u%?ﬁ$ESgransf
Bi omaf erbatadeddnofd7ad4d, EfielhowsdthicpageiclO8id, cis-
d ains# WO 2009/ 048343PCT/ NZ2008/ 000266 103 CLAI M5

1) A f Uhceienaprnpipi dcednerr gés-oP-HRESSNPLUEL @F€dF- S- L
where F is a functional noiety, L is a diacyl or a

dial kyl lipid, and Sis a spacer covalently linking F

to L including the substructure: OM OM where g is

the integer 1, 2 or 3, Mis a nonoval ent cation or
substituent, and * is other than H 2)The functiona
lipid construct of claim1l1l where the

[o]



substructure is: where his the integer 1, 2, 3 or 4.
3) The functional lipid construct of claim2 where g
WO goopies3sht eger 2 and h is the integer 1, 2 orPd@T/N£}008/000266
The functional |ipid consttidct of claim3 where Mis H
or CH3. WO 2009/ 048343PCT/ NZ2008/ 000266 104 5) The
functional lipid construct of claiml where L is a
di acyl gl ycer ophosphol i pid. 6) The functional |ipid
construct of claim1l where L is -
22)phospltaki gepetikierdligiidneonstEhuctheff gdetimo@dl whiepied the
construct .of he structure o
functPﬁﬁ&Pdﬁl318190ﬁ§PF§€PC|n&Fu&és%%ﬁesﬁgPFkgfe
structure: where v is the integer 3, 4 or 5, M is a
nmonoval ent cation, and Rl and R2 are i ndependently
sel ected fromthe group consisting of: alkyl or °
al kenyl substituents of the fatty acids
trans- 3- hexadecenoi ¢ acid, cis-5- hexadecgp0|g a

¢l s-7-hexadecenoi ¢ acid, cis-9- hexadecen a
ci s- 6-octadecenoi ¢ acid, cis-9- octad cen |d b
trans-9-oct adecenoi c aC|d transll oct aC|d,
ci s-11-oct adecenoi c aci d, CISll- cos | C aC| or
ci s-13-docsenoi ¢ aci d.
2009/048343PCT/N22008/000266 The functlonal
l'i pid construct of clakm?7 w@ e F 1%sna functiona
nmoi ety selected fromth upo nsi sting of:
car bohydrate, peptide, m<cal | yYMreactive group,
conj ugat or or fl uoroph6f&\ 9) The functional l'ipid

construct of clalp{§ ‘Of the structure: where Fis a
car bohydr at e, xkﬁs the integer 2, 3 or 4, y is the

i nteger 1, oY X8 and R3 is 0 of a substltuted

hydr oxyl @f Yhe carbohydrate. WO

2009/ 048343RCT/ NZ2008/ 000266 106 10) The functiona
lipid condtrict of claim 8 of the structure: 0 >\-(
CH2) 0, OM where Fis a peptide, wis the integer 1
or 2, and R3 is S of a substituted sul fhydryl of a Cys
resi dubeok whespépei detegd® 1 or 2, and Rz is S of a

2009/ 0483436CT NZ20084 000266 o1 cys rasidue (Cys) of the

peptide.



107 11) The functional |ipid construct of claim8 of

the structure: where F is the chemcally reactive
wWQ@r@ap4838d ei mi de and wis the integer 1 or 2. PGOVINZ2008/000266

2009/ 048343PCT/ NZ2008/ 000268 108 12) The functi ona

l'ipid construct of claim8 of the structure: where F

is the conjugator biotin and k is the integer 2, 3 or

4. WD 2009/ 048343PCT/ NZ2008/ 000266 109 13) The

functional lipid construct of claim8 of the

strucﬂheepept1WBedepEd|sonherﬁbMOpdphdaemOQZ where the

fl uorescei. its erlvat the

|t egEPPsLag i paa” sRRskERE LS rhE TN ey RRArS

substituent of the isothiocyanate derivative of

fluorescein (or one of its derivatives). 14)The

functional |ipid construct of any one of clains 8 t

13 where the substructure is: OCH3 designated

MCM3(1); 110 OCH3OCH3 000000 O N11N1lr,N * O

‘oM 0,

(Xaa) CYS (Xaa)

/N
(CHp),, ©

0 H [0} - OM

W) 3
/’NH
(]

N2
7N\
'

o
-o :<oo :<o
R, R,

‘and the sum of x and y is greater 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
AlaAlaAlaAla

GlySerGlySerGly



00 ocii30CH3 designated MCMX 2); OH OH desi gnated
CMx1); or OHOH O O P * NN1rN O OHOH desi gnat ed

W@hB)/A)83435) A wat er sol ubl e peptide-lipid conspeNZ2008/000266

the structure F-S-L where 85is a spacer linked to F
via a sul phide bond and includes the substructure: OM
OM where g is the integer 1, 2 or 3, Mis a nonoval ent
cation or substituent, and * is other than H WD

- 2009/ 048343PCT/'NZ2008/ 000266 111 16) The peptide-1lipid
26)const muet pebttloai-mipd dv\mhe ttrhets olis t:rlla(itnu rze where the Cys

28)

29)

30)

31)

where h is the integer 1 or 4. 17) The
peptl&ésﬁﬂﬁﬁdléoﬁsFﬁﬁgﬂnéﬂ @W&lﬁ?féd%ﬁepé Ghendertifs

t he |q gr. 2. 18) The peptide-lipid construct of
claim ere Mis Hor CH3. 19) The peptide-lipid
construct of claim16 where L is a

ggﬁg?hﬁ ycer g %ﬁﬁ?0|Iplgpg%%hpgh%fpeegﬁ%EZ%I%&%re the
phOSpﬁ@EmﬁthtE%Q@b@ﬁbn©f the peptide is selected from the

-group consisting of:

GlyLysLysLysLysSerCys

AlaAlaAlaAlaCys
GlySerGlySerGlyCzs‘

CszerLysLysLysLysGly
CysAlaAlaAlaAla

CysGlySerGlySerGly

‘The peptide—lipid construct of claim 27 where the Cys
residue is a terminal Cys residue of the péptide at

the carboxy-terminus of the peptide.

The peptide-lipid construct of claim 15 where F is a
peptide chprising an epitope of antigens selected
from the group consisting of: Glycothrin-A,
"Glycophorin B, or mutations thereof (including the MNS
blood group -system).

The peptide-lipid construct of claim 26 where F is a

peptide selected from the List of Peptides.

The peptide-lipid construct of claim 30 where F is a

peptide selected from the group consistiﬁg of: -

CysThrTyrProAlaHisThrAlaAsnGlu



WD 2009/ 048343PCT/ NZ2008/ 000266 112 21) The
peptide-lipid construct of claim 16 where the
w@R0090¥83e of the. peptide-lipid construct incledENZ2d08000266
partial structure: where viiés the integer 3, 4 or 5,
M is a nonoval ent cation, and Rl and R2 are
i ndependently selected fromthe group consisting of:
al kyl or al kenyl substituents of the fatty acids
trans- 3- hexadecenoi c acid, cis-5- hexadecenoic acid,

cis-7-he | R G HeeeRal 6 adGindanlanl
Cci s-6- ochgg%E%%F%sggnglgﬁé?%f %;é@decgnm%Aamd’a ahlatys

trans- 9- eaha¢eeeRAse136Hd s Liysarghbpe-agecerses GagisérGlyCys
ci s-11-octadecenoic acid, cisll-eicosenoic acid or .

ci s-13- dQﬂ&&h@%&n&&p&etHW@LysArgAspThrTyrGlySerGlySerGly_X_
2009/ 048343PCT/ NZ2008/ 000266 113 22) The peptide-1lipid
construct of cl ai Be2beniténdhhrdenpepliyddibLysdrgAspThrTyrCys
construct is of the structure: 0 j--NHO ,0/ C QM

00 RIR2 where wis the infThg@yrProplaiighbrR3apsnSlyiallys
a substituted sul fhydryl of a Cys residue (Cys) of _the
peptide. WD 2009/ 048343PCT/ NZPaGyrEsodéetis4hTRd aAsnGluCys.
peptide-1ipid construct of claim22 where

peptide-lipid construct is of th@rQﬁﬂﬁgﬁﬁFgrA%iéﬁfgéﬁgal—x—
X dth f th
24?a%hg pep??de-lFp?gnlgnséﬁﬁ§gnﬁp gﬁgﬁ %ggwﬁggnsgrﬁ§8p—z—

a peptide including a proximal term nal sequence (PTS)
selected to- pronote solubility of the peptide. 25).
32)The p@pei peprtipgpdléphdt FQBELERCE| 8EnFRainhérevhfEepPFSis a-

Of th81QSBEbﬂﬁogﬁhéfHﬁEEGQeEESQEHh%rQﬁOUHeCBPéhﬁtb8951st1ng
of: 1,2-0-dioleoyl-sn-glycero-3-
phosphatldylethanolamlne (DOPE) and 1, 2-0- dlstearyl—
sn-glycero-3- phosphatldylethanolamlne (DSPE) .

33) A method of detecting reactive antibody in the serum

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-S-L) of any one of claims 9, 10

. or 15 to 32 to provide a mixture;

L Incubating the mixture for a time and at a

temperature sufficient to allow agglutination; and

AN

. Determining the degree of agglutination of the

cells in the mixture;

where:



SerLysLysLysLys@y Al aAl aAlaAla. GySerdySerdy WO

2009/ 048343PCT/ NZ2008/ 000266 115 26) The peptide-Ilipid
w@ewsnssies of claim22 where the Cys residue iBCENZ2008/000266

term nal Cys residue of th#&l7peptide (Cys). 27) The

peptide-1ipid construct of claim26 where the term nal

sequence of the peptide is selected fromthe group

consi sting of: A yLysLysLysLysSerCys Al aAl aAl aAl aCys

A ySerd ySer d yCys CysSerLysLysLysLysdy

CysAl aAl afl aAl a Gﬁ&@d%&dt@kﬁSemeppiaﬁeTh@mprising an

peptide-1Ii %I d construc of cl a| m 27 where the Cys

resi due i §PAPBEMIRE © %}3‘? rEastdyE Sf'lttlﬁé"dﬁfeptl de at

the carboxy-term nus of the peptide. 29) The

peptide-lipid construct of claim15 where Fis a

34) pept | Beecoephpdi a§ ahaépi 83pehefeahbegepthed| teebgdes the

fromth n of : d ycophorin A

ycopﬁg??ﬁﬁgégagg ?n%%étlggns t hereof (i ncluding the VNS

bI ood group system. 30) The peptide-lipid construct

of claim?26 where F is a peptide selected fromthe

Li st of Pagdidesan3aptTheupepet delebplinconsibedy &9 the

claim 30 vvh p d 0 up
consi st i i or iR iHEn Fp ASFaBR LRl e B A S ST

2009/ 0483435CIE NA2OO8h 00D 26e 13611s of the mixture.

G nThr AsnAspLysHi sLysArgAspThr Tyr Al aAl aAl aAl aAl aCys

A nThr AsnAspLysHi sLysArgAspThr Tyrd ySer d ySer d yCys

) G NTheASnASoBEFbE LYSAL RSP ThATYE GLySek kY Ser ¥ Sqlobulin
Ser Ser GLnThr AsnAspLysH sLysArgAspThr T yr Cys

Thr TyaPt opbayi $Thant aAbwehn\Valgyslin (AHG) antibody.

“Thr Tyr Pr oAl aHi sThr Al aAsnd uCys

Pr oAl aH sThr Al aAsnd-uVal Cys
36) Ser GlnHarAebrRegLysH:543mABYASREYS B2)3he peptide- émthidhe
construct of claim15 where L is a

gl ycerophed phBfipias skhecheal AR heSHPBUPL consi sti ng
of : 1, 2-0-di ol eoyl -sn-gl ycer o- 3-

phosphati dyl et hanol am ne (DOPE) and

1, 2- O di sA@Q1yg Stin gheen ©-3f phivs phapt tye et batiod asamele of
( DSPE) . 331)1A met hod of detecti ng reactive antibody in

t he serunthe serum;

where the amount of the peptide is sufficient to
neutralize non-specific agglutination or confirm

specificity 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 methdd of claim 33 where the cells are red blood

cells.



of a subject including the steps of: Contacting a
sanple of the serumw th a suspension of cells

woR@vlissd3 t 0 i ncorporate a functional |ipid copPSI/NARI08/000266
(F-S-L) of any one of claim8 9, 10 or 15 to 32 to
provide a m xture; |Incubating the m xture for a tine

and at a tenperature sufficient to all ow
aggl utination; and Determ ning the degree of
agglutination of the cells in the m xture; where: WO
40 )2009/@ﬂﬁﬁ#ﬂﬁfﬂkﬁZZﬂ@ﬁﬁ@ﬁ@@G@ pbptiﬁekéi@idambmhydmateOf any

or peptide conpr.i si_ng i.to e for t act o
ant i b&dy. %4 %ﬁ “hégh &P§|H93§9Wﬁ hod
|ncludes t he |nterned|ate step of: Addlng an

anti-subject globulin antibody to the mxture prior to
deterwiniR@athen@egr@@p&ﬁd&g@h@ﬂhdahgoa @&sthesddhbswith a
of the m xtur a he .net hod  of Ia| he t he
anti - subj eCPSERORAN AiRAS 688y T8 <hnfi- ﬁ ﬁéW fobul i n
(AHG antibody. 36) The nethod of claim33 where Fis

a peptide and the nethod includes the prelimnary step

Llof:  Ada@iergosih ofmedife coinghaupdpipde veo anke wambiéash ve
the S U e@hﬁ%e %@ef%%QQQEn%ﬁ %ﬁ Q%Q%lgﬁ r%ssed at the
suffi Ci ent to nedtralize non Speci ific agg Gt hation or
conf i smrfpeel bifciat yedfl tire ar eadtiveecantilbadpt racruthe
nmet hod of cl ai m 33 where the reactive antibody is
 react AWPEEGIRT &RE §éRPsETéct ed fromthe group
“consisting of: dycophorin A dycophorin B, or
mut ati ons thereof (including the MNS bl ood group
systew). 238htibeimet hbe oélalamnmﬁatwheeéluharsebracture

is a human., . 39) Thﬁ met hod of Ia|n133 ﬁﬁgre t.he cel
uti

are red bFdbé @eFP *D 2808/ H§§E%9€? 2@6@/688586“Ct of
118 40) A meihedeobrPeRamisnd @opent irde- bi RifleCARS! hUCH

of any one of claim33 to 39 including the step of:

React i ng aep@gmaeImn@Mﬁdmgeatow pésPduEhgi ?ﬁnatruct to

tional, S £ clagm1l 1A g?ﬁﬂ?Q

func 1nco? % %%Q EB% tBb 8 10 mu% C

ef fecti ng~qua Prative an quant| at|ve changes in

functi onaktmoceuires expressed at the surface of a ceI

or a multi-cellular structure including the step of:
~contacting the cell or nmulti-cellular structure with a
42)S0l Ut inOReRhod B@nqhm@%ahl&uagdoa@n%&rM@&eoeeamg eremaf ti-
claine 1 to 14 for a time and at a tenperature

suf fi ceddules altrowtulescénsindéngt shenssepsr &fe into

the cell or multi-cellular. structure. 42)A nethod of

i mobi |izing one or nore cells or nulti- cellular :
'StrUcture@oh@ﬁb%@h@@th@ec%EQBSonmul@@nbégﬂhmgrtBﬁructures
cells or multi-cellular structures with a solution of
construct ¥igh el achut2ohopfacpnatrangsapfaclapiperdt pe 2
sufficien Low,a [ e

constructé %o |nco§Eo?a?eR§%%8¥ﬁﬁ§ ?%18&e£@ to allow an
mul ti - cel ktfffactitveuahonas bﬁ phevcdesnmdctsedocehbsrporate

mul ti-cellular structures; cting
modi fi ed &8FPstHP ﬁﬁﬂﬁﬁ 8§IWH si=c RNt ctures to
provide modified cells or multl cellular

structures; and

° Contacting the modified cells or multi-cellular
structures with an avidin-coated substrate capable

of being reversibly localized to a surface.



structures with an avidin-coated substrate capabl e of

being reversibly localized to a surface.
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claim42 where the avidi n-tl®ated substrate is sel ected

fromthe group consisting of:
44) The nethod of claim42 where the being

beads.

avi di n-coat ed magnetic

reversibly localized to a surface is by application of
a magnetic field. 45). The method of claim44 including

the steps of:
structures

43) st r uctlipe™e

N& a dligﬁrs ?

Contacting the cells or multi-cellular

f ot
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f construct;

0 NH stBSQMatQ 90 stosrteHrOEn MHS §rdlp- c%@stlﬁlb‘%of

-NH O
av1d1n coated magnetic

44) The method of claim 42
localized to a surface
field.

45) The method of claim 44

beads.

where the being reversibly

is by application of a magnetic

including the steps of:

e Contacting the cells br‘multi—cellular structures

‘with a dispersion of

constructs of the structure:
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for a time and at a temperature sufficient to

allow an effective

amount of the construct to

incorporate into the cells or multi-cellular



t"--1/ 0O FNH for atime and at a tenperature
sufficient to allow an effective anount of the
wW@enweHe83es to i ncorporate into the cells or PCT/NZ2008/000266
mul ti-cellular WD 2009/ 048343PCT/ NZ2008/ 000266 120
structures to provide nodified cells or multi-cellular
structures; Contacting the nodified cells or
multi-cellular structures with avidin-coated magnetic
beads; and Applying a magnetic field to localize the
beads to atsucftaces woeepeoRidandor faee beotlhs or multi-
(CH2) 7CHCH ). 7. 46) A nethod of pronoting the
aggregati&%ggghgrfﬁ SEChRISSécond popul ation of cells
including the steps of: Contacting the first
popul ation of cells with a solution of constructs of
clainel2 fontactiimg &he abdaftiedpeedilsr ersmbfit¢ci-entludar
al low-an effective annggt of Jthe constructs %o . and
i ncor por até TS T e "e &P 8 Vi G1Pr 59PGEInBaPPrEdCcBPRES an
of the first population; Contacting the second
popul ation of cells with a solution of constructs of
clainmel2 Ppplyinigme aadnetia feepdr dbudecsdfikectbrt beeds to
al l ow an effective amount of the constructs to
i ncor por afe S*FE6Fe cel s to provide modified cells
of the first population; Contacting the nodified
cells of one of the popul ations with an excess of
avi di Whegfrd R \Wng0Be/048 e3pCTiqNz2 0087006266 - 121
-Contacting the nodified cells of the first and second
popul ations. 47)The method of claim46 including the
46)st eps AohethGdnbdc piregothegf thet aggpelbatiion of eelfligst and
with a solution qf constructs_of .the structure: 0 N
"Nt NECFORA BoPulRikey efpce &oanéi\ud}ﬁg%tcgewﬁrteps of:

] Contacting the first populatioh of cells with a
solutién of constructs of claim 12 for avtime.and
at a temperature sufficient to allow an effective
amount 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 of the first

pbpulation;

° ContactingAthe modified cells of one of the

populations with an excess of avidin; and



NHO )\- O4+"NO O NH4 ?-\NH OOH NH O for a tinme and
at a tenperature sufficient to allow an effective

wa@pwaislad t he constructs to incorporate into POENZ2I0BS00266

to provide nodified cells ©ft the first popul ation;
Contacting the second population of cells with a
solution of the constructs for a tine and at a
tenperature sufficient to allow an effective anount of
the constructs to incorporate into the WO

2009/ Q48343RELLNL2G08hR0Q2EI6 r123 eelihs be phevifdest and
nodi fied cells of the'first population; Contacting the
modi fi ed &ecpadoPopHeéasfionfe popul ations with an

excess of avidin; and Contacting the nodified cells of
the first and second popul ati ons.

47) The method of claim 46 including the steps of:

. Contacting the first population of cells with a

solution of constructs of the structure:
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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

amiount 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 ce€lls of the first and

second populations.



