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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 appifRbofas LAPIHIEOUseRbEHSagnosis,
where the functional noiety is a carbohydrate,
peptlde chem cally reactive group, conjugator or

| uo hore.. BACKGROUND ART The ability to effect

:F%]gt {F&‘Dand gquantitative changes in the funct| onal
noi eti es expressed at the surface of |iposones, "cells

and multi-cellular structures provides for. a range of
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speC|f|cat|on acc anyin nt er nat i onal ication
FuR RS PO G5 DO00HE (b e bt i R ae
2005/090368) descri bes the preparation of
car bohydr at e- I|p|d constructs for use in nmethods of
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descri bes anot her' nethod for the preparation of

%Hﬁ? -Iipid constructs where the carbohydrate

E““%a&? p&?&ner hyal uroni.c acid. The use of the
constructs to nodify enbryos to ‘pronote association
wi th endonetrial cells is-described. The SpeCIfI
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of the nmenbrane utilising biotinavidin conjugation.
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peptides to the lipids of nmenbranes.. The

speci fication acconpanyi ng i nt er nat i onal application

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

descri bes a tmo step nethod of localizing an antigen



Rel atively little work has been perforned on the
coupling of peptides to' phospholipids as individua
w@orposs3ns s prior to their incorporation in seP€T/NZ2008/000266
assenbling lipid structures} such as |iposones.
However, a variety of standard techni ques have been
descri bed for the coval ent coupling of peptides to
| i posone surfaces. Martin et al (1990) has revi ewed
nmet hods of attaching noieties including peptides, to
the surface of |iposones. Blunme et al (1993) descri bes
the coupling of the water sol uble G u-plasm nogen to
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nunyE Rot iy SAgAE By BBUR o CPuBuT PRt abhrarBeR! Ui 3897(Q35116)

desH$€Hek0 At h¥at RethBdl FBOSORBSpRELAFat QohNEBhBEFEShPlrate-
the activated |iposonme suspension wth

llp@ﬂUCphatﬁuﬁﬁgeWhepﬁotb@ PECPebrtEdt i pBsBhRsPM YReT

asm nggen,cova y.aLt e
hyaghr9eary yp ospﬁﬁ? % %Ea%%%a§§ﬁggf%éb% g%é@?éﬁf&i%ﬁ%?yos
to pEOMbdedassbsttgbﬂbkftheéndbméﬁ995) destsi besdascribed.
het er obi functional crosslinker used to facilitate the
preparati on of inmmnoliposones. The crosslinker is
TheS¥BEE§§h§§g1Eﬁ°Hbépo§HyE§gd§ﬁt¥§Bé¥§oﬁ£lpr#i@&QNi@me
. ycol PEG average nbl ecul ar wei ght 800 dal ton
numeSnEETYNZZﬁ@7éﬁ@@gbﬁnkpnbhagaglon number WO 2008/030115)
[ ronyl an dro u
cesGRIELY L) BLELRRLORE CPOB),Spdob Pl opva sch Bl AL
TheZQQQ/6483H8P63h552988éOQHZﬁétﬁoﬁshbﬂafEﬁoﬁésééﬂﬂly labellng
‘descri bes the preparation of |iposonmes bearing’ -
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preﬁenbnamelahchdnngPeptadeglmereocmeUQated axpiheted in a
distal termnal of the PEG noiety via an . :
ami no-reactive N-hydroxysuccini m de derivative of t he
synt heti c nenbrane anchor. The PEG30 noi ety
faC|I|tated solubllsatlon of t he synthetlc nenbrane
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It is an object of this invention to provide
peptide-lipid constructs thatare dispersible. in
whr@enss3as i bl e medi a and spont aneously i ncor poPEI/SZ2008/000266
the menbranes of cells and 3l ti-cellular structures.
WO 2009/ 048343PCT/ NZ2008/ 000266 8 at | east provide the
_public with a useful choice. D SCLOSURE OF | NVENTI ON
In a first aspect the invention provides a functiona
l'ipid construct of the structure F-S-L where Fis a
numg%gCtqugbngH%&ybrL %a%aql % ?ﬁlé Q&QEEYLn Fedgtlon to
: i § a spacer coval ently 3 ng Bt o i ncl udi ng
thet keuplhsigr wdt wegt 1Ads toowhwheuplg3|eftmembnaeger 1, 2
or 3, Mis a nonoval ent cation or substituent, and *
is other than H, Preferably, the substructure is:

TheW%%%%lﬁlb%tﬁ%%'d@d@%@édyl% Eﬁt@?hﬁtlgnai abplhﬂéﬁgﬁﬁ no.
: nd-h is the integer I,

PCTZU(Z@Q(Z@@QA:?P(IPNNZZ@@&#@@OZ@G @OP%V@B&BW flepgrabes a o
' “twola%% pgg%{%?h%%pHO|%eH%lBBbFeraBPESEﬁrQQEM ag aS%eptlde

phosp a hanol am ne the structur
to the %umchbenaﬁ ldepild . conatmhetmenhbddESetheopanytated
structure: where v is the integer 3, 4 or f
. leﬁBﬁé@éléﬁﬂogétF&ncoéﬁécﬁfdaﬁﬁtgz aF@SPﬁaébeﬂdeﬁtF%i s for a
rimehaet ¢ L Q@RS 8ouP s¢OFSksbhRY Bl 21abkyEner BioG
al kenyl substituents of the fatty acids
molepadessthexa@e&ewa@¢ea@ud toedrsdhesddetenbfictatl g, into the
‘ celg se7bgexade§e %I ag Ci s- 9- hexadecenoi ¢ aci d, '
LEBOLgEFad |€ aC|d ci s-9-oct adecenoi c aC|d
trans-9- octadecenoic aC|d trans-11-oct adecenoi c
-acid, cis-11- octadecenoic.acid, cis-11- elcosen0|c
An gKPgespUSiy.- Pge@éc%é%éWédéEV&atPPeP@PSij? mgyj ghgn be

1oc5ga%a°%6' AR 8Ly rieleoiednbr aabEhRo8k e¥RaCeBsh SthiRg
car bohydrate, peptide, chemcally reactive group

conCenFuggt@heopeptudeoph@hethevmpdlfled cells.
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mayf BBCbeAak Zkidpitd eorskughcef ofhehst huaiied cebesevia a
is 4 carbohydrate, x is the integer 2, 3 or 4-, y is

- biotha-pHLE4sr PTidgeor 3,.and R3 is 0 of a substituted

hydr oxyl of the carbohydiate [follomed by page 11]

11
In elther alternatlve of the “two-step method” the amount of

peptlde locallzed to 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.suoh a saline.

- The'specification'accompanYing 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:“one—stepdmethod” utilizes ‘

‘ carbohydrate—lipid constructs that are dispersible in

biocompatible media and can therefore be used to prepare -



In a second alternative of the first aspect the

i nvention provides a functional lipid construct of the
w@onossise: where F is a peptide, wis the i ne@€yNE2008/000266

or 2, and R3 is S of a substituted sul fhydryl of a Cys

residue of the peptide. [foll owed by page 12] WO

2009/ 048343PCT/ NZ2008/ 000266 12 In a third alternative

of the first aspect the invention provides a

functional lipid 'construct of the structure: where F

t e I e I, l.ei m
nol S8 000 S ISR AT, Tl 8ag i Seenod of

prépﬂﬂiﬂgéﬂdgﬂﬂ&ﬁﬂhﬂpﬂﬁ domes thriucdts asﬁ@cwom@erab&entlon

rovi des a functi.onal consf.r uct of
e A e o ] RSP bl Bty |

apmléahelllrﬂf&% pt3d¥s had Md o Bespageedd] 14 In
fifth alternative of the first aspect the invention

prOV|des a functional lipid construct of the

ry re F t fd u fonf r i1
e P G iy BBy A O LU eegglng oc
pepﬂldbszﬂuﬂﬁﬁbsghdlnﬁldduaaImnmhyanhté.swh@pmeueﬁtpaﬂor to -
the jsothiocyanate deriyv tlveI@g f.l uqr.escei n or. on .

Ehe¥T | {RCRNAi e ) Lifle LaRig: pUGEFE TS, Such
as éﬁl&%gingibat ediVMdr2) 2 HriddHes gathed rdMeethnigfues 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) cerbodiimide 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.

Haéelgrﬁbler 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 eétet

(NHS) as functional groups. ’ ‘ ' N



N-11?*-1 H O OHOH designated cMX2). In a ssecond
aspect the invention provides a water soluble

w@e@viods43 | pi d construct of the structure F-S-RET/NABI08000266
Sis a spaCer linked to F via a sul phide bond and
i ncludes the substructure: OM WO
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, M

i.s, Ho
e 9@?&9 RoRpRa® IRPCTpPRRERILY, °F raTorner
Y léa{e\so 19— dof Ille@NvedksfreaqeﬂTM\ﬁ)sf
208%P 3PCT/NZZ§%§>OOOZ68@17 Preﬁe?ebly,n L errin
VWH%KKE@P@ﬁéeéfVﬂﬁetﬁ@pﬁﬁﬂéumﬁél&a63ﬁ§%?u6PSlﬁ8FuaésD§ﬁ§ PEG=
coo%l"%r.t le ﬁtlﬁlc%to[ﬂ{e% wier %r%p'o% Bh%s' 'Eta%g%rg dtidiey on in
ent cation d RI

M" i s a fonova are
' vivandspendestliy $eke&ﬁedujmﬁhmhbmogh@mppe@ﬁspsﬁgﬁgt@f@r
al kyl or al kenyl subst tuents of the fatty acids '

plasmags PY¥ASe F 4 &e&H5 531& ci s- 5- hexadecenoi ¢ aci d,

ci s7- hexadecenoi c aci d, cis-9-hexadecenoic acid,
ci s-6- octadecenoic aC|d ci s-9- oct adecenoi c aC|d
Ma stspgiver9 € to@tladedérdi & %@rdrbetSr ahe. LINCOCPRIGELRBI LT 2

peﬁ%né% s%'%e£%f3% nQiQ gﬁgoF%'?ltld%EQQ%gﬂgbg to the

aci OCS€enoi ¢ aci | owned by page 18]
sufﬂ@c%oeﬁiQﬁ&&é&%@l@NﬁZ&ﬁ&hﬁ@@zﬁapb&oﬁeefer&bbylntheporatlon'

structure of the pepti e- nst ruct [ u
A OO R 9" B Eh e B 4185 O
dipAnhiR3 1S pRoRbHa tSURAL ldH&l@%eSL(h\]fdPEde of a Cys
- ‘residué of the peptide. [follomed by page 19]

Massaguer et al (2001) noted that'considering potential in
vivo applications, where sterility and eimplicity would be

some of the most important requ1rements,.processes ‘based ‘on

_chemlcal reactions on the surface of llposomes 1nvolv1ng extra .

steps would be more.dlfflcult tQ be scaled up at the
industrial level. A hydrophobic derivative of the peptide
sequence;was identified as providing optimal properties'fcr.

incorporation to the surface of liposomes.

:Chung'et al (2004)‘describelthe antigenic determinant
shieiding effect of‘DOPE—PEG incorporated into the membranes
of cells and speculated concerning the potential of lipid-
PEGX )(s) to regulate blologlcal cell responses and the
exten51on of this concept to the 1ntroductlon of functional

molecules_at the(end of the PEG chain.

Kato et al (2004) descrlbe a method for anchorlng of
macromolecular proteins into the membranes of living mammallan
cells. A dloleylphosphat1dylethanolamlne (DOPE) derivative
coupled with hydrcphiliC'poly(ethylene glycol) (PEG8B0O) was



WO 2009/ 048343PCT/ N22008/ 000266 19 I n an enbodi nent of
t he., second aspect the invention provides a

w@ewbioghs43 | pid construct of the structure: WhRCENZE®S/000266
sumof x and y is greater thhan 5. Optionally, Fis a
peptide including a proximl term nal sequence (PTS)
sel ected to pronote solubility of the peptide. In a
preferment of this option, the PTS of the peptide is
sel ected fromthe group consisting of: '

us Sr%@ Sé%(?bé’?ﬁkg&%c A ah 3 Al A Y SerfdSeIdd Yvere

Prefera s résidue is a termnal .Cys residue
confugheepept i dee (CysHal HARRIOCY 0B 34BPCHANZRGES/Y0 0026 Gn
20 Preferably, the term nal sequence .of .t.he peptide is
AP GETBG | Forl TRETGF O SOt Ibt g Gy i ve BT end
syt by st yddaistysSer{oso Al aAl aAl aAl aCys
G ySerd ySerd yCys CysSerlLysLysLysLysA@y . :
EysAl aAl.aAl aAl a Cys@ ySerd ySerdy Preferably, the Cys
‘ esi ef ., nal resi due ofi sthe ertide at-het 1
_ Th% hﬁeﬁ%%(?b%%/- rJffn“P&nlurE@l toa]’%/t ese%le% dsceé.tltgltr?lefer abley, ylzgl i se e
' merabpad | @leclcanpin siatgeran 6@ tropedfoyaiEtgerns sel @0dd) 1f
fromthe group consjsting of: dycophorin A,__ - :
they SRTHHort T BLSGrRILR ol O Ler BEr S(PARLGdRRG (REHSated
protOSsk 9r O SYStBIPos MY ?ﬁ;ﬁﬁﬁww,anﬁ ithed fREAONASE
~selected fromthe List of Peptides. Mst preferably, F
lipesemeepiide Het exdled Madmarite fpbls coiigeichg oenchor 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

. 'dxge'@é%g;est&ﬁr% -sngl-ycero- 3- phosphat i dyl et hanol-am ne

~ (DSPE). In anm exenplifying first enbodi ment of the

_ second aspect the invention-provides a peptide-Ilipid
Fifé%f?;L%ﬁe‘gxgggééﬁgﬁugfﬂgﬁe conjugative peptide or other

endogenous cell surface'peptidés may be masked by the PEG

spacer. Secondly; a PEG spacér-With,a high number of

oxyethylene units may elicit non-specific adherence 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).



G nThr AsnAspLysHi sLysAr. gAspThr Tyrd YSer @ YSerd yCy' s

OHONI-1-(- NHQ O f-NH NH O 1<0 NH /---/OOHNH 00
WOR00RA483¢3 1 gnat ed PCT/NZ2008/000266

DOPE- Ad- CMX 2) - PAl a- Mal -PTSE M It (K) (I XY. WD

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:

G nThr AsnAspLysHi sLysAr gAspThr Tyr Ser Ser GLnThr AsnAs PMet

Hasd:S L_ % g\r As P‘2|') El‘éﬁl%g %&W Iﬁliiblg%K +QeH ggj@);gt igesignat ed

l\/p(X) -[fol | owed by

iodeage t23Jat eA0DBREIWA4B34BRCT/ANEZ0CSMDOO26E - 23 | n an

eﬁenpl [ fy| ng third, enbodl ment - of the second aspect
the

A need exists for a general method of preparlng 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 provide
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



"invention provides a peptide-lipid construct of the
structure: AspThr Tyr ProAl aH sThr Al aAsnd uVal Ser d uCys
W®@200p10483H OOH O rigH OOH (CH2)4 where Rl anPiCRRZz008/000266

both (C, F12) 7CHCH(CH2) 7 and® desi gnat ed

DOPEAd- CMX 2) - 3Al a- Mal - Mur (D14C) (XI'). [fol | owed by

page 24] WD 2009/ 048343PCT/ NZ2008/ 000266 24 I n an
exenplifying fourth enbodi ment of the second aspect

t he invention provi des a peptide-lipid construct of

the structure | Met Tvr rSe S Rl R2
2t e R R R S (o) TR Ales Y ara:
desi gnat ed DOPEAd- CMX(2) - pAl a-Mal -S h(V8BC) (XI1). In-a
third aspect the inyention provides a nmethcid of
DI%ﬁﬁQﬁHﬁﬁu? &§¥QN§E Shtibody in the serumof a subject
i ncluding the steps of: Contacting a sanple of the
- serumwi th a suspension of cells nodified to
In iddmsdr @s@eat! Giet iiowaintiliopi erevisepuet f(JFfCSlelabfllpld
' e first. or _second. alternativ he _f-Lr
O CHfv SR G B L gokt a8 FUSLE Eogst Fust o Tt
nmu&ﬂ@@hd;a&p%chi@kyﬂhQIlﬁvaﬁhﬂagltmlpﬁdyldedaSnlxtarepacer
25 Incubatlng the m xture for a tinme and
- coviad@ndrlat %@K%@Bflcﬁéh@‘ﬂ&céppéﬁgaQBPuFPﬁﬁFFBﬁtuEﬁd
Det erm ni ng the degree of agglutination of the cells
in the mxture; where: F is a carbohydrate O peptide
conprising an epito for the reactive anti body.

Optionally, the d oncludes t he |nterned|ate step
of : Addlhgihﬂ)h & gJoQulanﬁégybody to the-
m xture prior tOHde erm i

g°t°he
aggl utination of the cells of the>nng9re0 Preferably,
the anti-subject globulin antibody i-spanti-human
gl obulin (AHG antibody. Optionally, where Fis a _
peptide, the nethod includes the prelimnary step of:

whé%%g' QSa%h%nq ey hhe spept kdeyt 9t BensapPhecRE t8€ion or
where the “anount of thé peptide is sufficient _

) suusilm@wmwalmnd ﬁonsspemﬁﬁ|¢haggﬁutlnatlon or conflrn14
: speC|f|C|ty of the reactlve antlbody

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.



WD 2009/ 048343PCT/ Nz2008/ 000266 26 Preferably, the
reactive antibody is reactive to an antigen sel ected
WO p@ai0#43¢3 gr oup consi sting of: G ycophorin. A, PCT/NZ2008/000266
G ycophorin B, or nutations® there-of (including the
M\S bl ood group systenm). Preferably, the subject is a
human. Preferably, the Cells are red blood cells. In a
third aspect the invention provides a nmethod of
preparing a peptide-lipid construct of the second
aspect of th i_n p 0 ,
PreBRBERING & dopfl daariarid g EreEhITPLEE WPhea
preffenaiilgnall hspp@osphatndgﬂemhahbéamhned alternative of
the first aspect of the invention. In a fourth aspect
: the invention provides a nmethod of effecting
Predudhihadl i e eand quantit atd vacChangesohalt hegfiunebhedahct
“noietiés expressed at the surface of a cell or a
inchuldeis- ¢élel plart iefr gtrwcsuiras! udi ng the step of:
,contacting the cell or multi-cellular structure with
a solution of a functional lipid construct of the.
first aspect of the invention for a tine and at a
tenperature . sufficient to allow the construct to
i ncorporate into the cell or rmulti-cellauhar stmusture.

27 In a fifth aspect the invention provi met hqd
of immobilizing one or nore cells or gul étlulr
structures-including the steps..of ng t he
cells or nulti-cellular structunes wr a sol uti on. of
constructs of the fourth aIternat We of he first
aspect. of  the invention for and at a

tenperature-sufficie mrﬁfeM|veamwntof :
the constructs to in té nto the cells or '
mul ti-cellular strdgt 5 o prOV|de nodi fied cells or
mul ti-cellular st gtufe » and Contacting the :
Modi fi ed cell§ § multi-cellular structures with an
avi di n- coategfsubstrate capabl e of being reversibly
| ocalize 0 ao%urface Preferably, the avidin-coated
substrate is selected fromthe group consisting of:
avi di FE6ahed magneti c beads. PreferablY, the being
reversi Bty Focalized to a surface is by appl i cation of
a magnetic field. _[followed by page 28] WO
2009/048343PCT/N22008/000266 28 1 n. an_enbodi
-whegRe Vi it frP&s pBEEIERe 3 ndefEi on Hro%?d@smﬁnﬁggESBt Fatlon’,
and! BUOBL 4T Bl NG-ON§ RIpdMch €8} | s 1fctad tirdeeldHd &roup
» structures I ncluding the steps of: 'Contacting the
coneéblténgr oful vilkyél bul ad kenydcesubss ifienta aifspeesiarty
' Qnstr s_of. the str re: [ f e
S D A S T L

7-hawadetedbilthacédnsiriyeb-he xadeaepoiat acinl, octibe 6eel | s
or - nultl-cellular structures.to provide nDdlfle cells

octgpergPeiicc 8LiGr afisr PuCChrE§Cenelfit 36tFng tERESHTAI fi ed

oct%@%b@n%ﬁcngbﬁﬁ cellulsan 1Stheaheres ot A cav, di-nsceated
magneti ¢ beads; and Applying a magnetic field to .

»_octhdeabmpecth61Uea@sstdlaesapSa@@1c acid or cis- 13 docsenoic

~acid.

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

group, -conjugator or fluorophore.



WO 2009/ 048343PCT/ NZ2008/ 000266 29 where R1 and R2 are
both (CH2)7CHCH ( CH2 ) 7 In a sixth aspect the
WO pooefoss3an provi des a met hod of pronoting the PCT/NZ2008/000266
aggregation of a first and18econd popul ati on of cells.
including the steps of: Contacting the first
popul ation of cells with a solution of constructs of
the fourth alternative of the first aspect of the
invention for a tine and at a tenperature sufficient
In (0 f8ldaw an Bif86kie & ANt idst hepeeRsthyCisvkation
incorporate into the cells to provide nodified cells
proofidese o isctgomalatiiond comstascingft heesegsngture:
popul ation of cells with a solution of constructs of
the fourth alternative of the first aspect of the
invention. for. a tinme and at a tenperature suffJC|le
to allow an effective anmount -of “the constr .
i ncorporate into the cells to provide nDdlfl
of the first population; Contacting Phe dcells
of one of the populations with an ex av din;
and then. Contacting the nDdIerd elﬁ of the first
and second popul ati ons.
2009/048343PCT/NZ2008/00026 an enbodlnent of
the .sixth aspect the inventi prOV|des a net hod of
pronntlng t he aggr gatlon ﬁ aofirst and. second
popul ati on of cell nc %dl g thé steps of:
Cont acting t he. flr ulatyon of cells with a
sol ution of cons o) s of the structure O INH)- 0 OH
O NHr-Ng NOH/7 0 /~NHNHO /-( O NHRNHOOCHRL
‘R2 for a tqrme and at a tenperature suffieient to allow
anef f ectd y&nﬁnnunt of the constructs to incorporate
into s to provide nodified cells of the first
po ﬁ{ Contacting the second: popul ation of cells
i :éplutlon of the constructs for a time and at a
tenperature sufficient to allow an effective anount of
the constructs to |ncorporate into the cells to

it e UL AR 0 19 sishomeplon oni ¢ P

thendditfdged del 12s cof gneraf RzhéspOpaf ad i swiss ittt hydroxyl
excess of aéfd'n and then Contacting the nodified

~of &4 £33 OPW'rﬁﬁfét and second.popul ations. In all ,
aspects of the |nvent|on Mis- typlcally H+, but naybe

[followed by page 11]



repl aced by anot her cation such as Na+, K+ or NH4 or
nonoval ent substituent such as CH3. The notation M
we@bnoedsds . M bei ng a nonoval ent substituent SRPCTINZ008/000266
CH3. For the nost part anilho aci d residues of
peptides are identified according to Table 3 of
Appendi x 2 of Annex C of the Adm nistrative
Instructions under the Patent Cooperation Treaty dated
7 February 2007 and in accordance with the convention:
In @%e&%%&%%%%@%%a@fc% fIJ.Q‘s-Ealals%%c‘i:h@he invention
corresponding one-letter codes for amno acid .
proviekisd we S umay ilb@adnplioydd consprovitde fTabeestshicture:
. acceptabl e dinmensions. In the description and cl ai ns
of the specification the follow ng acronyns, terns and -
"~ phrases have the neaning provided: "Avidins" neaﬁg:gﬁe
bi oti n-binding tetraneric protein produced iNg then
ovi-ducts of birds, reptiles and anphlblans an (CHy)
deposited in the whltes of their eggs N
bi oti n- bi ndi ng honmoners and bi oti. -bl@z Hnudlried
forms thereof including EXTRAVI DI RAVI DI Nm and
NEUTRALI TEm WO 2009/ 048343RCT/ NZ2] 8/0@0266 32
"Bi oti n-bi ndi ng" means non-cowgl,eht Kinding to the
“biotin noiety with a dissaci atkon' constant' (EU under
bi oconpati bl e conditi ons §}‘ he>order 10-EL5 M
" Di agnostic narker" g;évlecule t he presence of
which i'n a body 3I MO0M a stehj ect i s. diagnostic of a
phenot ype or pat k@g'cal condi tion of the subject.
" Di spersi bl e, b1y‘anb|oco ati bl e nmedi a" nmeans capabl e of
formng a L a singl e phase systemin a nedium at -a
- .concentr By, sufficient to effect qualitative and
quantbraffve changes in the functional noieties
exp{ égé at the surface of a cell ‘or a _
ixCekjular' structure without |oss of vitality.
"(or one of its derivatives)" nmeans a chem ca
nodi fi cation of the chem cal structure to provide a
ustantdial lhtedval @ 2, and Ry is S of
Whefgne;gr gg“%;gne‘%gg]@e;r gf)é%t |tg§ J)glut nodi fi ed s ctral3
a softertddherddstsudsthydwys bifoed Qursouie ssiypsrcemt” t aﬁ@pml@@d
group antigens or epitopes of those antigens and
nmut ati ons which are present on either glycophorln A,
fdlDﬁ%&$Qﬁ}@d%éﬂlZﬂﬂatlOnS which result in glycophorin
A/ B hybrids. "pcv" neans packed cell volunme. "Proxinal
term nal *sequence"- neans that portion of the peptide
sequence proximal to the ami no- or carboxy- term nus:
of the peptide (F). "Reactive antibody" nmeans an
i mmunogl.obul i n,” tthe 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 € phase systemis fornmed when the construct:-is
contacted with water or saline (such as PBS) at a
concentration of at least 100 pg/m and in the absence
of organic solvents or detergents. The terns "sol ubl e”
and "di spersible" are used synonynously. Exenplifying
enbodi nents of the invention will now be described in
detail with reference to the Figures of the
acconpanyi ng draw ngs pages. BRI EF DESCRI PTI ON CF
DRAW NGS Figure 1. 1H NWR spectrum of the construct
DOPE- Ad- CM&( | ) amine (11). (5 ng/m in D20/ CD30D 2:1 5
ppm - Figure 2. MALDI - TOF M5 spect rum of
DOPE- Ad- CMX( 1) - pAl a- Mal - Syph(V8Q) (Xl 1) (FLEX-PC
(Bruker), DHB). Figure 3. 1H NWVR spectrum of the
construct DOPE- Ad- CMX(I) - pAl a- Mal Syph(V8C) (XI'1) (7
ng/m in D20/ CD3OD 4:1, pHc. .7.5; 600 MHz, 30 C, 5
PPm ... Figure 4. 1H NMR spectrum of
Blotln cmmxz) Ad DCPE (I) (2 5 ng/n1 in CDSOD/DZO 1:1,

o ~NNN R T Y




Figure 8. Fluorescence confocal mcroscopy of an
avidin AF | abelled Biotin-CM¥2)-Ad-DOPE (1) nodified
woreoooe83ebr yo. Figure 9. Attachment of streptB@T/NZ2N08/000266
beads to spermatozoa foll oukng nodification of the
spermat ozoa by incubation with the construct
desi gnated Biotin-CMX 2)-Ad-DOPE (I). Figure 10.
Retention by streptavidin, beads of follow ng
nodi fication of the RBCs by incubation with the
Tn CONSTAE L 1485 pNRatRD Bt QtHN-FEMER )aaibdORMR ( |1}1ve5|t§l@he
11. Structure of the ¢onstruct designated
prd&KﬂGS\dmﬂddﬁtuMnaljﬁipﬂagymm§tm@ctRD§5i®€n§ﬁéN§V§¢§
nodi fied with 20, 100 and 500 pg/nL
bi ot i nCMZ 2) - Ad- DOPE or media alone in serumfree
media (A, C, E and G and serum cont ai ni ng nedla:@%&
D, Fand H). Figure 23. Addition of Avidin exa
Fl uor @488 to RL95-2 nonol ayers nDdlfled mnth (cHy),, ©

bi oti n- CM3 2) - Ad- DOPE. Fl uor escence n1 \ymages
of cells after addition of Avidin 88
i ncubated at 37 C show fl uorescenceg t to '

internalize within 4 hr (C) axd |s eseﬁi in the cel
~interior in 24 hr (E). No |nte RaVi zati on was observed

when cells were |ncubated (D, F). DETAILED

DESCRI PTI ON The inv ntlon d@ Jprimrily-in

conj ugati ng functlo es to a di acyl or dial kyl

lipid (L) via a spai H( 0mprOV|de a construct

(F-SL) that is dly\a i ble in bioconpatible nedia,
but will also s t aneously incorporate into the lipid
bi | ayer of &._ nmenmbrane or nulti-cellular

structure /ﬁgl2009/048343PCT/N22008/000266 35 The
|nventvoﬁf}e3|des secondarily in the use of the
selqgk Structural notif (CM® in -the applications
descrifedg,and the advantages that accrue from using
this structural notif and derivatives thereof. Despite
t he advances in cell surface nodification described in
whd e ﬁﬁe&léﬂé%ﬂé&&%ﬂq@mu% iU tnrRakieeaknBCE is
applications referredto under the heading Background
theArinttdgeravaidaldlity of constructs for use in the
"one-step nethod", in particular peptide-lipid
constructs,. and the availability of BioG for use in
[ £dihew gdmbyngagdnmjmxr places a limtation on the
broad application of these methods. For exanple, a
two-step nmethod of |ocalizing peptide antigen to the
surface of cells or nulti-cellular structures that
avoi ds the use of BioG or other conjugates obtained
from bi ol ogi cal sources, is desirable. Al though it was
recogni zed that the biotinylation of the
car bohydrate-1ipid constructs described in the
speci fication acconmpanyi ng international application
no. PCT/ NZ2005/ 000052 provi ded a substitute for Bi oG
in the "two-step nethod”, it remains desirable to be
able to use a biotin-lipid construct that' has the
favourabl e properties of these biotinylated
carbohydrate Iipid constructs and could be used in the
‘one-step net hod" .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 sol utes, -
e.g. PBS, or at |east a bioconpatible solvent.
Overcoming this difficulty nmay require the sel ection
of a proximl term nal sequence (PT) to pronote
solubility without nodifying the desired biologica
properties of the construct. Secondly, it is desirable
for the peptide-lipid construct to be dispersible in
mater or at Ieast a bloconpatlble buf fered sol ution



The pol y-ethylene glycol (PEG spacer of known
peptide-lipid constructs is selected to provide
wa@oloaloidsies y. However, polyners of PEG may i nt eP€BNE2008/000266
with the expression and fundtion of the peptide at the
surface. The as yet unpublished specification
acconpanyi ng i nternational application nunber
PCT/ Nz2008/ 000239 desci i bes the preparation of
peptide-lipid constructs for use in nethods of
1n of TR0 aual-nbatiie 3nd nauantisk-abkpecehangesnivent hen
| evel of peptides expressed at the surface of cells
pranidierla ifuncindored /10434 IRCELNEZ008£00b266t ZgCture:
cellular structures where an oligoner of ethylene
glycol is used as a spacer covalently linking lipid of
the construct to the peptide noiety. The use of‘?ﬂ
constructs to prepare cells for use in- serodlag
is described. In the peptide-lipid construct f(f;
present invention thestructural notif deS|gna e
is used as a conponent (Sd of the spaggr (8§

covalently linking the lipid (L) and Qsﬁt ( .
I'nclusion of this structural notif{\proyides"a degree
of rigidity to the spacer, di tanci h&, functi ona

noi ety . (peptide) of the pepti
the surface of the nodified cel\m
structure. It will be recosp_N
of the invention may be f@vou :
devel opment “of ot hes\f ' [. l'ipid constructs as
denonstrated her Wt R:ref ereffte to. the use of
constructs inclu 8““ i.s structural notif where the
functional" poi e[? is a carbohydrate, such as
the. gl ycot op ®of the antigens of the ABO bl ood
groupi ng./ & fduor ophore such as fluorescein (or one of
its degivgtives), or a conjugator, such as biotin.
Bi otd=r ¢#3aS- (3aa, 43,
6aa) ] - ex&hydr o- 2- oxo- 1H-thieno[ 3, 4-
d] i m dazol e- 4-pentanoic acid) is a wat er soluble
Vitanmin of the B conplex, also referred to as vitanmn
wheite BI dtsi i Hes CanguOWHP LT &godr mpeasiekt 1n thendpECERBURL s3 or
in everyliving cell. The conpound plays an
" indi spenible role in numerous naturally occurring
carboxyl ation reactions, including the production .of
fatty acids. Blotln has a soiubility (25C) in water of
[fodgsied st @aPe234Tng/ 100 ni and’ appr oxi mat el y 80
ng/ 100 nL 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 comon organic
"solvents. The ability to localize this functiona
noiety 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
l'ipid 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 wth nmethyl (CH3;, MOMO) .
The properties of the functional-lipid constructs for
use in the clai ned nethods nust be such that they can
be readily - dispersed in biologically conpatible
media 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
suspensi on of cells or nmulti-cellular. Peptide-Ilipid
constructs with these potentially conflicting
properties are prepared by selectlon of ot her

T a1 o 7 ~\ I B L

%f_ d construct from
ti-cellular
that this attribute

applied to the




SCHEME | rko-CH3 0 H3C10 N,..,.K HHCN.?_NIH T cH3 o
CH3OH H20 NaOH \/ 0 -0' H,CoA o OH
wORMNgAOB383 cl ohexyl car bodi i m de N-Hydoxysucci ni PeTINZ2NE/000266
0 0 1-13CrOINLNThrN H, C 10 CH3 00 O N
WO 2009/ 048343PCT/ N22008/ 000266 42 It will be
understood that for a.non-specific interaction, such
as the interaction between diacyl- or
di al kyl gl ycerolipids or glycerophospholipids and a
'P&ffﬁfﬁe’a Aehyral and st enead seprics ehenahveathyn
occurrl ng | p| s can be functionally equivalent. For
proexaiys @ fundts coerit éripliat ednshatcdi adylthyley serokFtare:
phosphat e coul d be substituted for phosphatidate
(di acyl gl ycerol 3-phosphate). Furthernore it is
contenpl ated that the absol ute configuration of NER;
phosphati date can be either Ror S. The s
motif (CM3 may be prepared by the nethod s
in.Scheme I and Scherme Il to provi d@Mth'eO@ ructures
desi gnated MCMJ 1) and CMZ 2). The R?:(’p '{;Hati oN,of the
structural notif, the preparatiohgofy

functional -1ipid-constructs\utili g tohi sst ruct ural
notif, and the use of- these on}’t'F cts in chenical and
bi ol ogi cal applications js de§¢ribed bel ow Preparation
of the structural m)tlf i ted CI\/GI\/BterlaIs and
Met hods Acet one enze or 6f orm

~et hyl acet at e, ne and o-xyl ene were from-

~ Chi mred” (Russu:? i) eratlon ~Acetonitrile was. from
Cryochrom (Ru Han Feder at | on) DMSO, DWF, CF3COCH,
Et 3N, N, N; cycl ohexyl car bodi i m de and
Nhydr ox u@m nimde were from Merck (Germany).
I mn acet"Fc aci d di met hyl ester hydrochlori de was -
frogzaoéiakhl m ( Russi an Feder ation). |

'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);



WO 2009/ 048343PCT/ N22008/ 000266 43 Dowex 50X4-400 and
Sephadex LH 20 were from Anersham Bi osci ences AS
W@ 3wedensys Silica gel 60 was from Merck (Ger maPgl/NZ2008/000266
Tetraam ne (H2N-CH2)4C x 2HR504 was synt hesi zed as
descri bed by Litherland et al. (1938). Thin-Iayer
chr omat ogr aphy was perforned using silica gel 60- F254
al um ni um sheets (Merck, 1.05554) with detection by
charring after 7% H3PO4 soaki ng. Preparation of
f[2-(2-tert-butoxycagichpnyl am no-acetyl am no)- . oci;
acetyl]-nethoxycarlkéE /| met hyl - anlniﬁgfcetlc am
met.hyl gster { SGHE ) o a irtreg soluti !
ﬁ ymé?ﬁéﬁ F angﬁﬁfﬁ g gnfhﬂ(NN)k/
- ester ro@hlorlde 988 nmy, 5 fmo Q|10DNF (15 o)
- were-ad Boc-d yd yNos (3293 ng, &&.nmol) and
(CHBCHZ)SN (3475 fiL, 25 mml) were added. The mixture
was stirred overni ght at roomtenperature and then

xylene (70 m) and evaporated. Flash
de%ﬁﬂnﬁ%ﬁg w&gﬁég&graphy 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 mashe sequentlally mnth water, 0.5 M

*

NaHCO3  and saf ur 10 The chl or §n1extract was
evapor at ed agn /ﬁTﬁ quHN 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 vacuun1oPche resi due -
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; COCHZNHOOO) 1.380 (s,
9H, C(CH3)3).. Pregﬁ%atlon of '

{[2-(2-pert-Dbut axyearhonyl am no- acebylgn1noﬁ>

H L
Tt p g kpplalging ol ~ L

fl2-( QTért but oxycar bonyl am noacet an1no) 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) |-PrC}Veth¥ acetate/mater resHIted in
_ pegglld@cég@@@dconstruct of -the structure F- : ere S 1s a

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

hoxycar bonyl nmet hyl - am nol -acetic acid nmethyl ester
suuai%wqguﬁ& 49 and target conpound (1320 ng). The
i nternedi ate product was then dissolved in
met hanol / wat er/ pyri dine mi xture (20:10:1, 30 m) and
passed- t hrough an i exchange col um (Dowex 50X4-400,
pyridine form-5 qugéo renove residual sodium
. cations. Theic sllt hen waghed hlthe same
"sol vent nlkﬁﬁrgLHﬂgéelua@E*%%hﬁﬁ ' €%i due .
di ssol ved i n chl orof or nf benzene - xtlyre (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/mater) " H NWR iSOO NPE
[ D6] DMSO, .30 O), n1xtur§ is- and trans- c % Elon or
whegie 1€ d&r K&y itiRASH yei rfe Cdnicy & 3512 WﬁP8Va €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 FZ 2H COCHZNH) 3.786 (s, 2H
NCH2COOH), 3.616 (s, 3H, OCH3), 3.563 (d, J=5.9 Hz,
2H COCHQNHCOO) 1. 381 (s 9H C(CH8)3) _ppm n1nor

— o~ Y e



46 Maj or conforner; 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
Pregietiard yesttée 61880 gt uaas 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

Il 1.130°.0 HO 7]
O H HCrop N,}ILNV,NrNL.,NHCI CH3 04 0- CH3

H3C. O 0,. O43 OCF3 \/&BCO,CHS CH3CH2N / H20
* N N—(CH,) ,—N{ Hon b

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 fs phosphatidylethanolamine.

[followed by page 17]



OHVOH r' 0 HH 1 g. ) (NrN., A N ii.rNA ,,Nir?NN IrN HHH HH
00 cf.0 00 OH OH WD 2009/ 048343PCT/ Nz2008/ 000266 48
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 conformer: 6 = 7.717 (t, J =5 Hz, 1H, NHCO,
7.024 (t, J =5.9 Hz, 1H, N1C00), 4.051 (s, 2H
woBH2oe3e), 3.928 (d, J = 5 Hz, 2H, COCH2NH) , PGI/RZB108/000266
2H, NCH2COCOH), 3.616 (s, 3H8 WO
2009/ 048343PCT/ NZ2008/ 000266 50 OCH. 3), 3.563 (d, J =
5.9, Hz, 2H, COCH2NHCO0), 1.381 (s, 9H, CWMe3) ppm
M nor conformer: 5 = 7.766 (t, J =5 Hz, 1H, NHCO,
7.015 (t, J =5.9 Hz, 1H NHC00)4288(S 2H;
%qy“b)the s%%%c(tque] o‘f Qh’ézﬁe%ﬁald H2NH) co%s&5&ct
(s H; (s, .563 (d, J =
1nc5l,®lédz thL?sl—Ipa@©@H2NH@@®1):tur638l (s 9H CI\/ES) ppm
Preparati on of .
([ 2- (2-tert+But oxycar bonyl am no- acetyi am no) - S
acetyll-met hoxycarbonyl met hyl - am nol - aceti ¢ acbﬂ(I‘13
Noxysucm ni mi de ester Boc- Gly2( MCMGly) Nos an x

i ce-cooled stirred solution of : " (CH3),, 0

f[2-(27tert But oxycarbonyl ani no- ac'evt yi m ) 4 aget yi] -
met hoxycar bonyl net hyl -am no} - aceti c ttgeLN(l 1200wy,
3.32 nmol ) and N-hydroxysucci ni ni ng, 3.65

mol) in DMF (10 ml)- N, W |cycl oh Xyl car bodi i mi de
(754 ng, 3.65 mml) was adde ¥he Xi xture was stirred

at 0 Cfor: 30 mn, then gor at r.t.. The ‘
precipitate of N, -d| c% Jurea was filtered of f,
washed with DVF ( heflltrates evaporatedto
a mni mal volurge eS| due was agitated with Et20 -

(50 m) for y )6t her extract was renoved by
decantationg and the Yesidue dried in vacuumto yield

the target—g&gpound (1400 ng, 92% as a white foam
WD 2009/648343PCT/ Nz2008/ 000266 51 | H NMR (500 MHz,

[D6] Q 30 C), mxture of cis- and trans-conforners
Jf)igxyrret hyl -glycine unit c. 3:2. Mjor
conformer =7.896 (t, J - 5.1 Hz, 1H, NHCO, 6.972

(t J-59Hz 1H, NHCO0), 4.533 (s, 2H NCH2COON),

399 'th% él‘?%?%%(ﬁiﬁ%%é (RdGJGQ(d gf aHéubgﬂtuteé

sulZH,ycﬁ@Il-lZ:l‘ﬁH@O@)ys res38ie ©f IHe Wﬁdppm M nor
conformer: 5 = 7.882 (t, J = 5.1 Hz, 1H, NHCO, 6.963

(t, J = 5.9 Hz, 1H NHC00), 4.924 (s, 2H;, NCH2COOQN) ,
[fAIRRd By ?g; e COOwve), 4.034-(d, J = 5.1 Hz, 2H,
GOSN Y 3,632, (s, 3H OCHB), 3.572 (d, J = 5.9 He,
2H, COCH2NHC00), 1.380 (s, 9H, Cwve3) ppm Preparation

of DOPE- Ad-CM | )am ne (SCHEME |11)

DOPE- Ad- CME 2) ani ne was prepared from
f[2-(2-tertbutoxycarbonyl am no-acetyl am no) - acetyl ] -
nmet hoxycar bonyl net hyl - am no}-acetic acid

a- oxysucci ni m deester Boc- Gly2( MCMGly) Nos according to
Scherme 111. [foll owed by page 52] WO

2009/ 048343PCT/ NZ2008/ 000266 53 2 Ur NO =0 =0



A X(i) 2Ur ....... 'en =G =00 “ZCY 02Ur
iy N=0= " X (..) 6
W@ p009/088313 PCT/NZ2008/000266

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) .



N=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 %Kgié JV 1c
selected fromthe f ol TR g 1% a%ﬁsﬁhﬁh alrys
ThrTerroAlaHlsThrAlaAsnGlu yS
ProAlaHlsThrAlaAsnGluVales
SerGlnThrAsnAspLysHisLysArgAspCzs

CysThrTYrPrbAlaHisThrAlaAsnGlu'



WO 2009/ 048343PCT/ N22008/ 000266 56 WO

2009/ 048343PCT/ NZ2008/ 000266 57 WO
wQo@9/0B38843PCT/ NZ2008/ 000266 58 WD PCT/NZ2008/000266

2009/ 048343PCT/ NZ2008/ 000286 59 The use of the

peptide-lipid constructs in nmethods for effecting

gualitative and quantitative changes in the |levels of

pepti de expressed at the surface of cells and

multi-cellular structures was illustrated with

ref er, e ;t q seradi S, t: f Ql.lQw €the grou
e AN adt () BT e shar lebrg SeaCreRa fopn tne group
corgvitsthadj esf :0fl ,krowmdispeciyili-cint-iceycanme-Bed bl ood cel |l s

PSRRI AR WG et 07 kr £ h5GPETYAT])

' I%ngmozsg% ildyaldtowed 1y ipage DSCE) . WO |
gl&%%b9/04 343 CffNZg808/0002661i Reagent JID i Type

EI AMItenberger Specificity 2 1T2171 i Human group AB
In5%ﬂwg9éhﬂ%¥%§fﬁ%efWrEQ.%HEBEiH%BE'@%StQE-Sghéné $g§§5@ the

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

GlnTthsnAspLysH_isLysAr'gAspTh?:TyrGlySerGlySerGlyCy's

o} S
. \ |
: : (CHy) P
o jik
OH N

o »
e

0

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



Human group O serum 1 Reactive with MJR pepti des by

EIA4 i - "1 1T7202 1 Human group B serum Reactive
WORabAOMIT3 M peptides by EIA 6 1 1 T6025 | |1 HeOENZ2008/000266

group A serum _ Reactive BWth MJT-T peptides by EIA 7

.1T84451 Human group O serum Uncertain. 8 1115896 1 |

Human group O serum Uncertain 9 11 IMTI'

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]



Monocl onal anti body Reactive with M 11l red cells 10

4-- | M a Mnocl onal antibody Reactive with M 111 red
w@edob®48313 | 1Mur 1 Monocl onal antibody _ ReaBCT/N&2008/000266

with Mur positive red ."'cel2bs 12 1 1Gam1 ! 1gG

nonocl onal . anti body. . Reactive with M 111 red

cells. 13 | BoxH Human serum .Uncertain. 14 1 TAP1 |

In an exemplifying third embodiment-of the second aSpect the

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

AspThrTerroAlaHisThrAlaAsnGluValSerGluCys

%LJ \
N 0
ek X
OH Q- o OH
NH
aa
o
}LNH 0
NH
o
“}»N Eo
NH :2-
0 o
. 0 &?% OH
)\(CHZ) ‘
0 : )
~ e
d o
o=( o=

where Rrand“Rzare both (QHﬁ7CHCH(CHﬂ7 and designgted DOPE-
'Ad—CMG(2)—BAla—Mal-Mur(D14C)(XI).

[followed by page 24]



Human group O serum Presuned MJT-K specificity 15..
TAP2 . Human serum Presunmed MJR specificity
wa\ndaobloesdy3 | D . Transf orned Specificities cell s, PCT/NZ2008/000266
Unt ransformed cells Expe¢t ed’ postives .T165 serum
. Mur 10 T6025 serum K+Mur 5
T8445" serunmVur +Hi | +Tsenl ,

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;



0O .T5896serum MrK+(Mir)10 _.  O- Expect ed
negati ves Japan MoAb Mur 0 1 . T4130 serum Hi | +Tsen 0O

WQ 2000/048B23L7 serum T O 0 T7202 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.



serum M-0. O T8012 Japan ser umK+T

MbAbIM I 11 (21:10) , i serum? 1 T- MoAbl'Ma (1:50) , O
wWOo209/0883@3 0 , , 11 T, 1 b 0O Box Hill 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

wa@emwosfuyged for 10 s in an | mufuge' (setti ngPCT/NZ2008/000266
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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‘o: 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;



nodi fi ed RBCs (days) Concentration of
DOPE- PEGG- pAl a-Mal -M It (K)(MDO) - (nmg/m) Serum 1.0
W(?_é(gbg/é)mszs 3 T217 2+ 1+ - 3 T6025 4+ -ii: 74 HET/NZ308/000266
- 29

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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n%%ﬁl%&‘é%%ﬁ%esrﬁéi‘% o L SRR P Y SR ovices

meti€54 €58 -pr D /%WJMM%@@%&s&4anﬂg%e@‘ond
e L Pt (da s) 1
pOpulatlon of cells 1nclud1ng the steps of:

e Contacting the first population of cells with a solution

of constructs of the structure

o

NH NH
H H
O min

(CHp)y 5

o N
0
NH
- nn/
o .
)—N 0
NH
OH 0, 0o
_}—NH 0. OH
. d % .
0 ‘ .
}—‘NH 0
NH
>\<CHZ)30
oM/ N

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;

./.

. Contacting -the second population.

of the constfucts;for a time and
sufficient to allow an effective
to incorporate into the cells to

of the first populatien;

of cells with a solution

at a temperature

‘amount of the constructs

provide modified cells
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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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construct at the concentrations indicated. Sera were

“ al nst nmodi fi ed RBCs.foll ow . 24.
B TR Rt TR T AR
mo iMPROG enaky @ﬁ%b@@db&io&TcWﬁ@taﬁk' KbiThndér(bndcdhpaﬂlble

, I T anw =~ .. 15
conditions of the order 107 .

“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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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>Pep£}gR1mﬁpﬁﬁy“Aoﬁpe use gﬁDthe 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 functionél 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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Ala Asn Qu Val Ser , Pro Ala H's Thr Ala Asn A u Val'
Pro Ala Hs Thr Ala Asn G u Val Pro
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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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Dod%;3£d%4—aogoa%h %gphg%gkaH526'Lgrgofrom 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,C00), 3.969 (d, J=5.1 Hz, 2H; COCHNH), 3.689 and
3.621 (s, 3H; OCH3), 3.559 (d, J=5.9 Hz, 2H; COCH,NHCOO),
1.380 (s, 9H; C(CH3)s). |

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

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

To a .stirred solution of {[2-(2-tert-butoxycarbonylamino-
acetylamino)—acetyl]—methoxycarbonylmethyl—amino}—acetic acid
methyl ester (1760 mg, 4.69 mmol) in methanol (25 ml) O!Z M
aqueous NaOH‘f23.5 ml) was added and the solution kept for_5
mihvat rooﬁ,temperature. The solution Was.then acidified

with aceticzacid (0.6 ml) and evaporated to dryness.

Columh ohromatography of the residue on 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)Faoetyl]f

. methoxycarbonylmethyl—amino};acetic acid methyi ester (63ng,
3.4%) and target compound (1320 mg). The intermediate product
was then dissolved in methanol/water/pyridine mixture »
(20 10:1, 30 ml) ‘and passed through an ion exchange column
(Dowex 50X4 400, pyridine form, 5 ml) to remove residual

sodium cations.

The column was then washed w1th the same solvent mixture, the
eluant evaporated the residue dlssolved in chloroform/benzene'
mlxture (1:1, 5Q ml) and then evaporated 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,COOCH;), 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
(t, 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; OCH3), 3.566 (d, J=5.9 Hz, 2H; COCH,NHCOO0), 1.380 (s, 9H;

'C(CHs)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(CH3)3). | | |

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

°C).

[followed by pagé 47]
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To the stirred solution of (methoxycarbonylmethyl-amino)-
acetic acid methyl ester hydrochloride (988 mg, 5 mmol) in DME
(15 ml) .Boc-GlyGlyNos (3293 mg, 10 mmol) and EtsN (3475 pl,. 25°

"mmol) were added.

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

eluted with ethyl acetate)'resulted in crude product.

»The‘crude product was dissolved in 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-amino}-acetic acid

To the stirred éolutioniof {[2-(2-tert-Butoxycarbonylamino-
.aéetylamino)—acetyl]—methoxycarbonylmeth}l*amino}—acetic acid
methyl ester (1760 mg, 4.69'mmol) in ﬁethanoi (25 m15 O;2>M
aqueous_NaOH:(23.5 ml) was added. The sélution was kept for 5
.min at r.t., then acidified with acetic acid (0.6 ml) and

~evaporated to dryness.

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

target compound (1320 mg).

‘The crude target compound was dissolved in
methanol/@ater/pyridine‘mixture (20:10:1, 30 ml) and passed-
through an ioh%exchange column.(Dowex 50X4-400, pyridine form,

5 ml)kto 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).



120 . Mur- 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 31

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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O

OTr(CH2)7CHCH(CH2)7CH3
0

_ Ojr(CH2)7CHCH(CH2)7CH3

Fy

OH
P
0

N0

. H

CHi

53

[12] [52]
jast o
@] Q
o~ ™~
Y
T . =
-0 Q
jort oo
O @]
oo} ot
Q (@]
™~ ™~
& ™
jast ol
(&) O
)::O )::O
o O

X

OH

A O-E-0

o)

(Xaa)nys

1 Mur + H 9424292604
55 Mur + HIl S 3,
r + il 942448627-8 0 015 H | 942428R2%0é 000266

(Xaa) NH



942762589-1 0 03 Hil WD 2009/ 048343PCT/ NZ2008/ 000266

72 Sanpl e No. 9424248012 22 (50 pg/m) 17 (200 pg/m)
WQ@20002034pg/ ML) Interpretation other 00 1.0 PCT/NZ2008/000266

9427615156 0 0 O , other. 9424396133 01

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.
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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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(Xaa)zTrpThrProProArgAlaGlnIleThrGlyTereuThrValGlyLeuThrArgArg

Cys (Xaa) ,TrpThrProProArgAlaGlnlleThrGlyTyrArgLeuThrValGlyLeuThrArgArg
(Xaa)zValMétTyrAlaSerSerGly

Cyé(Xaa)ZTerroAlaﬁisThrAlaAsnGlu

Cys

Cys
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MR2(MJT) 20 O MR2(MJT) 10 O S MR2(MJT) 0 O O

ML7(MJr) OO _ M4(HI) OO0 Antibody Screen/ID
w@avel488is ettcel | 111 Batch 2223005 Cells | - PAT/NZ2008/000266

Phen-ocell B Batch 26530465€ells 1-11 -0 Table 12.

Anti-MJT serumreactivity. MItenberger negative RBCs

were nodified with 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 nodi fied cells were tested agai nst

anatarat N1 m ] body reactive Tai wan human serum

TARP d’;’%t te ﬁ{/ the field to determne reactivity

prof (H'e. X'RédctRVi &Yy | was conpared against natural M
IO

Il
anti

Lo

- ThrIleThrGlyLeuGluProGlyThrGlu (Xaa)

2 cells. TAN (Taiwan M Itenberger

<

Qe

Q. M

SerProProArgArgAlaArgValThr(X%

GluThrGlyGluThrGlyGlnLeuValHis (&) LY
TrpGlnProProArgAlaArgIle(X

List of Peptides
TyrArgTyrArgTerhrProLysGluLysThrGlyProMetLysGlu(Xag)gj&;'

[followed by page 59]



74 positive sanple). TAP1 serum was shown to contain
both 1gG and I gM anti bodies (the latter being saline
wd aa6hisse directed against natural M1 posigdiRz2008/000266
cells. The lack of reactivkéy agai nst Abtectcelll” and
Phenocel | anti body screening and identification panels
concl udes no other antibodies against red cells are
present. Reactivity with M22 nodiifed 'cells over
transformati on concentrations of 10 to 200 pg/m (and
i ?ébscf I I e he
Th%ﬁ%sségn%f; %{g n -an egqgfq‘g% r%&%%"%au r%t &%Ll%b% Tok *
ef feidire cpia]tlrtfathé‘vZeZ armﬂlquaed::(tel’dlsfet chdegest ia sae. pevels

reacti on, suggest assa S se |t| e to the G
of Haty B e at the e S kg b RELEES
celfavoly abl | desdd waBﬂe_lllafsltx@fteroeaatthwrtefe\ﬂfehbet he ML7
and M24 transforned cells concl udes and absence of
sergitiigsydisiss to the NOR and HIL nutations. [followed by
' page 75] WD 2009/ 048343PCT/ NZ2008/ 000266 75 RED
- CELLS. TAP 2 Serum BioVue AHG Natural M 111
In posd tiolel weldes tabld drics sPRMaNG.ivE4y 5f|vpo[LycNonal sera and

' ?
mOé;Eig%%ﬁ ég)ﬂgodgesl% Bﬁnng sﬁééJ%lcc%les an réd 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]



Peptide-lipid construct (pg/ni)

(HUT) 100 O Antibody Screen
wPH06/H453423009- Cells I -

L1
serumreactivity. MItenberger

M28 OM 100'. 10 M2
panel Abtectcell 111

0 Tabl e 13.pANtizoWH00266
negative red cells were

transformed with the peptide-lipid constructs M8 at a
concentration of 100 pg/m and M22 at a concentration

of 100 pg/m and tested against a natural M

anti body reactive Tai wan hunman serum ( TAP2) detected

inthe field to determne reactivity profile

Reactivity was conpared against natural M 111 antigen
Rea@:gﬁ;l time cells. TARp: (Tai wan|M | tenyeel gebe gt bp)sdyflclty
- pr‘\CI t I Ve zull’J! e\ TAD') Sef UM Wa's onuv’\lﬁ'“t”ﬁ*e‘ﬁﬂf ?-%'—Tm
chiye pe es by
antilbpdies ?Prga;nbg J)u%sAglsregglg ed atpgchste Haturdf- Ly
positive ce | ack eact | vi ty agal 33
ARt r\f cnll anti-hodv—ce P 7
ARH-ecteer--ahit uuu SCI-eett II\ allu I UCII UR t EIA
~ panel §1%onc|Haes FEUBITEFT St | b%"cﬁcéé"ead’éf:?lﬂ r%"d’ é%‘ﬁ 3
are pr esent. Reac_t | vity wt n VQSRJSQQNe‘ @gtl{:@lbl[‘SM @egtldes by
not wi7eh2 142@mandirolie® setdrs ¢oncl udes t he presence of
an anti body directed agai nst the MJR pepti dé* 76 WD
20097 048343PCT/ NZ2008/ 000266 77 Reactive with 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
: . : AP Transformed Untransformed
Antibody ID Spe?lf101tle$ 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
) 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 i ? 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—BEGG—ﬁAla—Mal—Milt(K)(MOO) (mg/ml)
(days) ’
1.0 0.5 0.25
Serum o . .
(n = 47) (n = 21) (n = 21)-
Negative AHG+ RAHG- AHG+ AHG- AHG+ AHG-
3 : : : : :
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-PEGe-pAla-Mal-Milt (K) (M0O) (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 globulin test, 1+

- medium/strong, 4+ =

strong,

= weak, 2+ =
- means sample is unreactive. RBCs were

medium, 3+ =

modified with the peptide-lipid construct at the concentrations indicated.
Sera were tested against modified RBCs following 3 days and 24 days

‘storage.
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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

0 , LENO CD 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
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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|T|N|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

10
[
I

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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Fal se positive reactions with M7 Score (n
WO 1908385 3 0 17 18 3 65 17% 18% 3% 64%
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Tabl e 18. Fal se positive MJR ML7 construct
with 102 negative seruns. Cells nodified with the
w@eEbioghs4d i pid construct M7 were tested agai nBECT/NAR08/000266
CelB)s nodified with the

negative serum sanpl es.
peptide-lipid construct M7 give the nost

posi t

ive"

reacti ons

"fal se

reactive construct showing up to 36% fal se

positive rate with negative seruns. T series reactives

(n=58) % 4 31 44 61 18 21 28
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%
m28 |10 8| 8 |10]10] 0|0 |0 |0 |0]|o0]|oO olo|o]o|o]o 9%
|M30|10|8| 8 |20|20| 0|0 |0 |O|O]|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| Mur 9 [D|T|Y Alu|T|a|N|E - - - - - -
17 | Mur 2 Ty AlH|T|A|N|E]|V 12 |12 |12 | 12 | 12 | 12
28 | Mur 6 Ty AlH|T|A|N|E - - - - - -
27 | Mur 5 T|Y. AJH|T|A]|N - - - - - -
25 | Mur 4 Y AlH|T|A|N|E - - - - 5 -
26 | Mur 7 Y AlH|T|A|N|E|V 5 |10 | 12 | 10 | 10 | 12
31 | Mur 10 Y alg|Tt|a|N|E|V]|S| - | 10| 12 |- 8 | 12
19 | Mur 3' A|{H|T|A[N|E]|V - - = 12 N
29 | Mur 8 alH|T|a|N|jE|V]S]| - - |5 N 8

. 5 samples reacted with all 3 constructs




55 42 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%
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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.




M28 108 810100 00 O0OO0OO 00O O0OOOOO 9% MO
108 8 10 10 00000 O
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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.
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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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positive negative seruns ré#ctive against cells

nodi fied with the peptide-lipid construct ML7 were

tested against cells nodified by contacting with the

peptide-lipid constructs M9, M5, M6, M7, M8, M9,

MBO and M31 at a concentration of 50 pg/m (2 hour
Dil3ikGonsThe Maditfiired@Mg|2l) s Ade DO e steed ipreBiacdde'andHG2 pl

cards. Cell nodified with th ti.de-1ipi.d t t
Vol Sy aGARE 4 FES s COYEAL oA RS Godde LAgRE Switth

prdBGR! iM& SeldiRenthRti@AG! o 130,011 001@ 16 smosigl/allse Trays
. positive sanpl es when tested agai nst other nodified
werselincudades] tatat3sSfe arte Coar et 1¢€ ARS8, M27), sone
are poorly reactive or show a single discrete :
reactivity (Mb, M9, ML9) while others are nore
The erRatlisvevedrAtheh Wddbled Mnabra dffangesrdlmmaniofo aadi.d mg/mL
sequence can influence the rate of fal se positi

- solptgen Wi Rvicdn SleFd File@TR 45 & RedSshst thet Seiteorere

theqpqn'%%za%%%”ak%mrl?)o%p%“e&n&)iegatﬂﬁx@q Fd0W HNRtEReC3l GitYites in
141 nodified cells M2 cells vs serumldentity of sera
thet#4laftF#H6 #2 #6 #8 Serum alone 5 510 8 8- '

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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with RBCs nodified to incorporate the ML peptide-lipid
W@0v8483¢3 or M2 peptide-lipid construct constPCENE200§000266

contacting the cells with 8500 pg/ m dispersion of

the construct (Method 1) were "neutralised" with the

pepti de QTNDKHKRDTY and retested agai nst the nodified

cells. Sera were neutralized by adding 10 pL of 1

ng/ M 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
2000/ 048343PCT/ NZ2008/ 000266 82 12 ?eﬁﬁdﬁlﬂ%ascégf? s
Identity of sera 43 #42 #37 #34 Ser 81
8 Serum + peptide 0 0 ,

m ?nser lOl'l t%lme

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 rTquefa‘i_le \évi [ The,
peptide-1ipid construct M2) Neut r al'1°88r" FPLFhKer®

Cor@SEr ITEBETEH b SanORMaEl DADPYek CEl TSTmodi fied W th the
peptide-lipid construct M22) nilTGi] nil 8 8 W22 hr
pepti de SOTMKERRDC nil 8 - M8 peplide TYPAHTANEC nil

Serum-free ‘Serum—co'ntaining
20 3-4+ S 1-24 -0
100 ‘ 4+ 2-3+ 0
500 4+. -1+
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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Ac-C CMX2) - 8 VMYASSG? 8 8 Table 22. Cells were
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 <. nePACHRCRACTE BACER
10 hleapepbi der kbpudieassinucklpP8od™. Modified 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
W@ogne83es M22) saline nil nil 8 5 M22 pept i BET/NZ2008/000266

SQTNDKHKRDC nil 8 - - 3 M288peptide TYPAHTANEC nil - -

- Cys-CM& DE Ac-C

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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Modi fication of red blood cells wth peptide-Ilipid
constructs with peptide in alternative configurations
w@eqviogs343 | pi d constructs conprising CMX 2) anpPCT/NE2008/000266
foll ow ng peptides were pr#&pared:
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
the peptides were fornylated and ami dated to provi de
"capped" peptides. The reactivity of random
- REFMREMNTE®r ger anti body positive sanples and three fal se
positive antibody negative sanples were tested agalnst
RBCs nodified to incorporate these "capped"
Blupepiti de-(1Pp3)d Spenist F uctrget 5@ pifinkel 2thplere atyd?) gedified

llpggﬁnege@&;&ﬂ}!ﬂc} Xf%lﬁé%@§@gs apd:Heeedded dH2 E@ﬂ}m@r% .chains
he ca tlde did not affect. reactiv

Comwrteﬁ' E)gfgﬁcf’r‘(i*e t%ﬁ‘%ﬁ‘ilg ARG i 919 8b-‘icfé1éi”tlt°61 51"?eé5c5t ‘Bhochinica
et Boatlsidat o, t hl4%l $%0-p@$| tive antibody-negative

sanpl es. However, |inkage of the peptide via a Cys

resi due | ocated at the am no term nus éas opposed t

Chu?‘h@%ﬁ‘l’ H&Q?{‘l )t g?waﬁugﬁllasbé%ﬁpng?n@dFJe]dﬁ Ustlﬁlg Blocompatlble
Liphdkel i haogdlofe ghachi wit:yDardloptdre baileajpdsicel deeand

Monﬂuflﬁgd&% egﬂahgmaﬁér@hgslandlh ra%&ea{fsug%%ma YoMifthons. o

khown ant i body p05|t|ve q?
Bl°?ﬁb9ﬂ6%%34§?tT?N?2008%@662%@ 8% Wi | st not wishing to
be bound by theory it. is speculated that the

HasQfg%%gpératelt Ol l\/&i 945*935 tsELg %nQYA;‘?p‘ihl:&l%BQ' ctﬂ ngévp Poly(ethylene

I Ncor orate nmore anal o ous to
glyﬁ?léséﬁlflé(taicb‘f? i3 ttﬁé Wﬁégﬁﬁﬁmﬁ; 5 Jetbséatr’éﬁce

Bioexphessedhdy, bhesraram al |y occurring antigen. Sanple
Md4 MA5 Not nodified Natural M T= cells Anti body

_ ositive seruns 71 10 10 0 8 67 8 10 0 5 '
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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 Guﬁﬁmgmmsf:aupw 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
for r@cgbto Qgtll?)g@n%%ﬁbgalg@nmlmgeyp%tt%gctlu@eE he BgérﬁaK:eE:PJlsl 17:

hour ™ at Cin a water bath and washed 3 tines wth
437PH3, 85% sol ution 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
[foflflléqqre?s egrﬁt)l3 wageganded using a scoring system

escence observed) to 4 (nmaxinmm

fl uorescence 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 incubation with Avidin-AF as before.
wab@asssessnment of the fluorescence i s recor dePICT/NZ2008/000266

Table 25. Dilution (nmg/m )18 0.1 0.01 0.001

Biotin-CMX 2)-Ad-DOPE Day 0 4 2 1 0 O

Biotin-CMX 2)-Ad-DOPE Day 14 4 - - - - BioGDay 0 3 2

O 00 Table 25. Morine Enbryos

CLATIMS

1) ' A functional lipid construct of the structure F-S-L
where F is a functional moiety, L is a diacyl or a
dialkyl lipid, and S is a spacer cpvalently linking F

to L including the substructure:

OM

) o} 0 o -
H . [0}
N H H
*” \/U\N/\n/ \)J\N_(CHZ) g_N )J\/N *
. H H 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.

2) The functional lipid construct of claim 1 where the

substructure is:

oM
0 &4j 0 :
RPN n A al ] =
+T R "N—(CH,) g~ N PIE x
. (0] l\?O 0]

oM

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

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

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

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

or CHs.



Muri ne enbryos (norul a/early bl astocyst stage, 3.5
day) were incubated in 50 mcrolitre mcrodrops in

whb@snssssd st n" cul ture nedia. Enbryos were i nCRAJENEZD08/000266

1)

wi th construct designated bi4oti n- CMX 2) - Ad- DOPE at a
concentration of 0.1, L or 2 ng/nL or BioG at a
concentration of 0.5 ng/nL (positive control). The

zona pellucida of the enbryos was renoved by treatnment
with 0.5% pronase (4 minute incubation) and washing 3

ti mesThe dnibeydohandlipddrednatpuicor ofocilatimodueheor L is a
into the m_crodrops, Each_m ¢rodrop was equili brated
5@6CtﬁléFyéﬁ1®C8€8PHP§HFOﬁFP69 to-introduction of the
enbryos. M crodrops containing enbryos and the

const t d; | RofME e

|ncubg#%d gﬁ%kgg %gr%QFEHS%? g%tégngE%ﬁgfg Vgﬁée bis
contaphpsghembdyéstaadoBamGMQBre |ncubated for 40
mnutes.in 5% CO2 at 37 C. WO

2009/ 048343PCT/ NZ2008/ 000266 88 Fol | owi ng i ncubati on

each gheuguatteobaY03ipas wasBe#udtt bffeslaAmh@ndherg the
media and transferred to 50 mcrolitre mcrodrops

cont aPkIEHGERATRYPHL thei EHACAEORREr ddPéPs CPBFtrUCt includes
quor e I The.m crodrops contalnlng -
trans g%rEérkzggygggggFgQ?ncubated at 37 "Cfor 30
mnutes in the dark. Each group of enbryos was then
washed 3 tinmes in handling nedia and nounted on a

~.glass microscope slide for view ng. Enbryos were

vi ewed under a fluorescent m croscope at 488 nm TQN
intensity of the fluorescence was recorded

scoring systemof O (no fluorescence) tx 4 (2& h
fluorescence). Biotin- CMJ2)-Ad- DOPE O. T%I
Biotin- CM3 2)-Ad- DOPE 1 ng/nL Bi 6tin- 2) -°Ad-
DOPE 2 nmg/ mL Bi oG 0.5 ng/nL Medi a al ae/2 N1 3 1 n=21
n=19 n=19 n=19 n=19 . Q '

o
o=<o=<
R, 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—héxadecenoic 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.



Tabl e 26. I nmobilization 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



sper mat ozoa | 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 i%&fb ofy—<

suspensi on _<—NH
) Q N

[¢]

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.



streptavidin beads (134 x 106/ nlL) was determ ned. WO
2009/ 048343PCT/ NZ2008/ 000266 92 A vol unme of 50 pL of
wo b@osusspensi on of Streptavidin beads was addeRCT/NZ2(08/000266
wells of a 96-well plat w 147 a Neodym um (Rar e- Eart h)
Super magnet (Magnets NZ Limted) affixed to the base.
A volune of 50 pL of a suspension of RBCs was added-to
provide a bead to RBC ratio of c¢c. 1:1 and incubated at
roomtenperature for 1 hour to allow RBCs to settle.
11)The walHes fuerce iwastied ipix wicnistPBSt adpialatim@ oife the
washi n solutlon with a pipette. The washed wells were
obser Ve WHtd&€ a ni cr oscope and the RBCs determined to
be retained (Figure 10). Separation of popu-I|ations of
cells A 0.5 ng/mM solution of the construct deS|gna
Bi ot i NnCM{ 2) - Ad- DOPE was prepared in Cel presol n1aﬁ
vol une of 10 pl used to nodify 30 pl packed ce
vol ume of group O RBCs in a 1 m eppendogf tqpeH
- provide a first popul ation of cells. UnnD iof | e

A RBCs were used as a second populatlon HIs

popul ations of cells were incubated f for 2 hrs
in a water bath and then mashed x | S and [x in
Cel presol using an I mufuge |1 The
concentration of cells in ea nS|on mas made up
to 2% by adding 1.5 ni. The, s ens pns of RBCs were
m xed with avidinyl ate neb Dynabeads at an
approximate rati o of rbead OWMl and i ncubated for

10 mn at roomte é%ﬁfﬂ on a gyrator. Sanples of
the first and Sec ndﬂpopulatlons of RBCs were then

m xed in equaIOVqunes (35 pl each) in-an ependorf
tube for t fihut es. WO 2009/ 048343PCT/ NZ2008/ 000266
93 The cghtgnts of the ependorf were transferred to
the webi(ofa 96-well plate and a magnet was applied
to the uidertside of the well for 1 mnute. The.
supernatant was carefully renoved with the nagnet
applied and w thout disruption of the beads. The bl ood
groupmm@r@fEthe ¢@b|$h@mlthdlsupeanauaﬂtsrwepem@ﬁenmlde and
assessed b¥ appl ¥|%% 3 ~supernatant and 30 pl
anti - l].?&dﬁ“t Dané’ﬁe m gel- card. Cards -were
spun for 10 mnin acentrifuge. Retention of the O
group RBCs by the nagnet was denonstrated by the
absence of a pellet of group O cells. Mdification of
cell layers with biotin-lipid constructs The
nodi fi cati on of nonol ayers of the cell |ine RL95-2
(established froma hunan endonetrial adenocarci 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 cont ai ni ng nedi um A suspension of the cel

line RL95-2 was diluted in pre-warned serum containing
media to the required concentration e.g. 4 x 105
cells/m.. A 25 pL volune of the suspension was used to
seed the required wells in a Terasaki tray so that
each treatnment was perforned in duplicate. The plates
were -incubated overnight in a 5% CO2, 37 C incubator
until the nonol ayer was approxi nately 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
ceIIs vere then washed and a 12 pl volunme of a 0.1

Y 1 I 1 e - o A" 1 o o~ AN N I N 1 —



Insertion time Concentration of biotin-CM2)-Ad- DOPE
(pg/ M) 10 30 60 120 20 1+ 1-2+ 2-3+ 3-4+ 100 3+ |4+
wGO@98483431+ na na Media alone , 00 O O Tabl e. P@CBNZ2008/000266
Optimal insertion of consttgct into cell nenbranes
occurs with increased concentration of construct
and/ or increased insertion tinme. Ina" denotes
"not - assessed". When avidin Al exa Fluor @488 was added
to construct nodified RL95-2 cells and incubated at 37
12)C f or Thearfthin24 ilenatlhé iplidocessemaetgoddgdlin Shiofft dbe
fromthe C%|| surface to the cell interior (Figure
13). R&TUGEEFRAl i zati on was observed when cells were
i ncubated at 4C. Fl uorescence was detected in
construct nodified RL95-2 cells 24 hr post-insergion -
when cultured in serumfree nedia, albeit with r@ﬂm@gd
fluorescence fromT=0 (Table 29). However, when el Xs
were cultured in serumcontaining nedia a fldores€ente
score of 1+ was detected at the highest concenraihon
of construct (500 ng/nL), but not at lower Q e
results inply that the construct is op 'ﬂak y ref,ai ned
in cell menbranes 24 hr post-insertbonbMﬁgh cul tured
in serumfree nmedia, but not 4n ser ont ai ni ng:
media. WO 2009/ 048343PCT/ NZ20 %&90@ 6 96

0N,
Ao

0 (6] oM

H
W)
NH

O o]
O:< O:<
Ry R

where F is the conjugator biotin and k is the integer

2, 3 or 4.



Mean Fl uorescence* Concentration of
bi otin-CMZ 2)- Ad- DOPE (pg/ L) T=0 T=24 hr

w@eooamafBeee Serum contai ning 20 3-4+ 1-2+ | i PCUW/8@A2008/000266
2-3+] 0 500 4+ 1+ Media altdne 0 O O Table 29.
Retenti on of construct 24 hours post-insertion. The
construct was detected in cells cultured for 24 hr
post-insertion in serumfree nedia, but was only
detected at the highest concentration in

13)ser umThen tfaineitigneedild pichaongénmutads of' wdeias Seofedhe
Modi fi atlgn of ant.igen presentation The anmpunt of
const PUCHUSES ‘i n t he manuf acture of quality controls
cells as described in the specification acconpanylng NHERs
i nternational application no. PCT/NZ2005/ 00005 A y_m{“%“
(publication no. WO 2005/090368) is a deternlna t
the cost of manufacture. It was anticipafed R
presentation of antigen at a distanc fﬁ%:
i mediate mlieu of the cell surface
recognition by cross-reactive ti bod
aggl utination. The estimated di stange¥™Nromthe cel
surface for an antigen (F) of a I 1ipid
construct (F-S-L) where-the cer\(S) includes the
structural notif of tRe pr |nvéntion are 7.2 nm
(CMX 2)) and 11.5 nn1? )

he antlgen of a construct
s one described in the

conpare with 1.9 nmyfgr,\
(F-S-L) where the acer
specificationoa onpanyi ng i nternational application
no. /%‘ _

T

O o]

0———< o:( '
R, R,

onDte
ndcsubsequent

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) ;



WD 2009/ 048343PCT/ Nz2008/ 000266 97 PCT/ NZ2005/ 000052
(publication no. WO 2005/090368), i.e. Atrisp-Ad- DOPE
W@ 2009/018343 est t he hypot hesi s sol utions of fourPCT/NZ2008/000266

different trisaccharide (AIWi-lipid constructs were
prepared as 50 pM 10 pMand 5 pMsolutions in
Cel presol'. Mddified red blood cells were then

prepared by contacting 0.6 ms (pcv) of washed RBCs
wth 0.6 mMs of the relevant solution. The m xtures
were incubated at 37%® for 2 hours and then wash
tinmes te provide adﬁbgiféed cell sugpension.oT

i H] LUN.S RO, wer (8%, N,
Qedﬁrgﬁow LISS™ i tlabl e #or Bi§VU g;r&fggy carlis.H A
vol unme 0.05 ms of CSL ronoct onafanti - A .
(0261298@1) foll owed by 0.05 nts of ogfadi fi ed cel
suspensi on was applied to each card. Reactions were
recorded follow ng centrifugation in a BioVue cassette
centryéygenbtall ec@)2) A conpari son of the recorded
reaction for nolar equivalents of the Atri-lipid
constructs denonstrates that | ess CM¥2) or CMZX 4)
construct is requiregh to provide.an equival ent
serol ogi cal result. fMhere was no sigg;;icant gain wth-

*
/

- CMZ 2) conpared i ©h 4) . There sHa mnpr, but
not significant” cirange ™ on fiffough t he
i nventi on has been described byowa exanples it
shoul d be appreciated that variatio and
nodi fi cati ons may be nade to the cl ai ned net hods
wi t hout departing fromthe scope of the invention. As
not ed Lt wi L e stopd that for a non-specific
inter%%%%%%%kggc%MggﬁzheQ?nteraction between the .
di acyl - or dialkyl- glycerolipid portion of the
functional -1ipid congtructs and a menbrane, strugtural
and WO 2009/048342 CT/N$2008/000266 98 stereo-%ggnegs
~of natufally wc@urPing Iy pidsgan gﬁéigncti allly H
* ﬁﬁmv%}m%m . ?{E M{\ﬁm Pt ™y qfl\m%\/“\*
Fead ur sdch eqti wal ent§ are onchyporated as i¢
specififglly referred to in this speggification. For
exanple, it is contenplated that diacylglycero
2- phosphat e coul d be substituted for phosphatidate
(di acyl gl ycerol, 3-phgsphate) and that the absolute
confiéﬁ?égPﬁﬁegfg%ﬁégghatidate could be either Ror S.
[foll owed by page 99] WD 2009/ 048343PCT/ NZ2008/ 000266

99 0 LOCVO. HI HCV CDHHCV CV CD qy'qy OH
15)H H (&ywater 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 - o~

0 o o] :
. H [0}
N H H-
. */N\/U\H \)J\g—(CHZ) g_N\n/\N)J\/N\n/\N/*
[¢] H
o) kfp 0

oM

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

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



HHCVCDHH V H-rira 4-1a) p,04) ..4a)al "I-
4--) 4-1 0Ofli 10 -.-1 GSb $40u)7:14cr) W

wWQO®9/0e88843PCT/ NZ2008/ 000266 100 REFERENCES BPCIYNZ2108/000266

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
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16)Casuaﬂh@epbpSmdﬁadedenu@abtmngtUgingllumcéﬁpahebbethe

Thi ol s. Bioconquaug
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Sythesis and Applications of| a New Ppl y(ethyl ene

gl ycol) Derivat|ve for \/%;osslink ng of Am nes| with

242-24B Hashinpto et a

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:
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interaction can be reversibly broken using water at
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~ef fi cP&nfRaet hod for conjugation of protein to

19)

éO)

| i posones. Bi ochi m Bi ophys Acta, 862: 435-439 WO
2009/ 048343PCT/ NZ2008/ 000266
The peptide-lipid construct of claim 16 where L is a

diacylglycerophospholipid.

The peptide-lipid construct of claim 16 where L is
phosphatidylethanolamine.
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pepti des: Preparation and use of i mrunogenic
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gl ycosyl phosphat i dyl i nosi t ol -anchore N@?Bte.n W th
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Chol est er ol - dependent i nsgytj o
glycosylphosphatidylinggi L aachor@d .enzynme
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Protei ns Fol | oyirfigosfhei r | ncorporation Into Cells
Jour nal of | hul ar Bi ochem stry, 82: 234-245. WD
2009/ 048343CcH NZ2008/ 000266 102 Reid and
Lomas- Franciks (82004) The Bl ood G oup Antigen facts
book. El sevier Academ c Press, Amsterdam 2nd ed.
Ronzon et al (2004) Insertion of '
d ycoshephosphat £yl inbsgénl 3Andhorel, BEMzyie anmonovalent
-Li posones The Jqurnal of Menbrane, Bi ol ogy, 197: ‘
160- 199 2B aRd e Beog3r ﬁﬂﬂﬁ?@r‘u‘i&%&ﬁ(sée&&&itﬁjeérom |
by IiQﬁéoaﬁoaﬁseshgigéiHQOb@kna@ngthBSaLkényl substituents
| mmunogeni city of bovine serum al bum n covel antly ,
coupl ed thevéateyveasidf atsanpmAuhBKagyCeBOic18¢1dp6Cis—5-
Skoun (2 I rpo ' : : oo
3 yoororanEkeRbi oo (Ros ta Anapapaqoahote acid, eis-o
G anuherytiechhot ophape, Colisng-StiadkatnogcFacidr ois-9-

CDH40 Ligagd Enhances;InHUnogengcit gf Chineric.§in}an _
| munSABRAEFEREYCVR T He: L FRENPart PEFBESIEUPRGI 26HT  trans=
Virol 09y oc8idedend 083249084 Wingen-ektaletdf86¢ acid, cis-
Li popepti de conjugates: bionol ecular building bl ocks
for rééepiopsaspivadfhg Aenbiané3nlAEEPBOSEr@€idr es.

Biomaterials, 17: 437-441 [followed by page. 103 7
Clains] WD 2009/ 048343PCT/ NZ2008/ 000266 103 CLAI M5

1)A functional lipid construct of the structure F-S-L
where F is a functional noiety, L is a diacyl or a
dialkyl lipid, and S is a spacer covalently linking F

to L including the substructure: OV oM



where g is the integer 1, 2 or 3, Mis a nonoval ent
cation or substituent, and * is other than H 2)The
wo covenissanl | i pid construct of claiml1l where tPEI/NZ2008/000266
substructure is: where h I8 the integer 1, 2, 3 or 4.
3) The functional lipid construct of claim2 where g
is the integer 2 and h is the integer 1, 2 or 4. 4)
The functional Iipid construct of claim3 where Mis H
or CH3. WD 2009/ 048343PCT/ NZ2008/ 000266 104 5) The
22)functE@napepmpﬁ@-damskkummsotuctapﬁmtlwhmrélemsra the
di acyl cero hOSphO|IpId ) . The functi gnal id
Cons! PRELGE IR PopRbract ig of the' s83Blorhe!
phosphatldylethanolanlne. , 7) The functional lipid

construct of claim®6 where the structure of the 7,

functi onal’ I|p|d construct includes the parti al °
structure: where v is the |nteger 3, 4 or 5, M \s awH)
nonoval ent cation, and Rl and are |nde&pndqptg z
~selected fromthe group conS|st|ng of : ?yb

al kenyl substituents of the fatty aci NH Sh

t rans- 3- hexadecenoi ¢ acid, cis-5- hexa c acid,

ci s- 7- hexadecenoi c acid, cis-9- xad 0|c aci d,

Cci s-6-oct adecenoi c.acid, cis-9- ocru ecengi ¢ aci d,
trans-9- oct adecenoi ¢ aci d, tr ct adecenoi ¢ aC|d

ci s-11- oct adecenoi ¢ ackd, Chﬁ i cosenoi ¢ acid or

ci s- 13-docsenoi ¢ aci d. o Wﬁ#é

2009/ 048343PCT/ N2200&/ 10508) The functiona
l'ipid construct of cl where F is a functiona
noi ety selected f;bﬁfihe group consi sting of:

car bohydr at e, gﬁtlde chem cally reactive group
conj ugat or % Nwor ophore. 9) The functional Iipid
construct Jofy,claim8 O the structure: where Fis a
Carbohyﬁw@ﬂqi X'is the integer 2, 3 or 4, y is the
integer 1% 2%or 3, and R3 is 0 of a substituted
hydroxyl of the carbohydrate. WO
2009/ 048343PCT/ NZ2008/ 000266 106 10) The functi ona
Iipidwhemstwuds thecliaitege® of orhé,sendcRares S0oH\a(

5 St M ST o L Y

reS|d@@p@&dbhe pepti de.



WO 2009/ 048343PCT/ NZ2008/ 000266 107 11) The functi ona
lipid construct of claim8 of the structure: where F

WO goobles3eheni cal |y reactive group nmal ei m de anPICTMNZ3008/000266

24)

25)

the integer 1 or 2. W) 2008/ 048343PCT/ NZ2008/ 000266
108 12) The functional |ipid construct of claim8 of
the structure: where F is the conjugator biotin and k
is the integer 2, 3 or 4. WO

2009/ 048343PCT/ NZ2008/ 000266 109 13) The functi onal .

| i pi dTbenpeptidtieofl ipidi mo8stfruchie oft cdetior 82 whewhetbe
Fis the tlugﬁogh re bftflu resce%ntgor one gf its
deri vREPVESF 12P1e FREBSEALESer 53014 6F 8T ERIYRSis C
of the thiocyanate substituent of the isothiocyanate
derivative of fluorescein (or one of its derivativeg)
14) The functional |ipid construct of any one of clai
8 to 13 where the substructure is: OCH3 desi
MCME 1); 110 OCH3OCH3 000000 O NI1IN1r, N *

‘oM 0,

d) ,Cys (Xaa),
!

at e

/
(CH,),, ©

0 H [0} - OM

W) 3
/’NH
(]

N2
-

T
'o:<oO:<o :
Ry R

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

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.

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

of:

SerLysLysLysLysGly
AlaAlaAlaAla

GlySerGlySerGly



0O o 00 ocii30CCH3 designated MCMX 2); OH OH
designated CMZ 1); or OHOH O O P * NN1rN O OHOH
walemwbgssssed CM3 2). 15) A water sol ubl e pepti deP¢T/NiZ2D08/000266
construct of the structurel®-S-L where S is a spacer
linked to F via a sul phide bond and incl udes the
substructure: OM OMwhere 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
6)16) Thehpe pleipde dei-pii¢hicorshistieticefl ofl ailmiins zmhemerbhehe Cys
substructure is: where h_is the integer
17) TEESpENE dé- Bi piedmddadt FySt rsﬁlépsl ﬁmflé%é’reé’téde
and h u{zl%the integer 2. 18) The peptide-lipid
constr of claim 16 where Mis H or CH3. .

27) The peptide-lipid construct of claim 26 where the
terminal sequence of the peptide is selected from the

-group consisting of:

GlyLysLysLysLysSerCys

AlaAlaAlaAlaCys
GlySerGlySerGlyCzs‘

CszerLysLysLysLysGly
CysAlaAlaAlaAla

CysGlySerGlySerGly

28) ‘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.

29) The peptide-lipid constrﬁct 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).

30) - The peptide-lipid construct of claim 26 where F is a
peptide selected from the List of Peptides.

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

peptide selected from the group consistiﬁg of: -

CysThrTyrProAlaHisThrAlaAsnGlu



19) The peptide-lipid construct of claim16 where L is
a di acyl gl ycerophosphol i pid. 20) The peptide-lipid

w@owsnes3er of claim 16 where L is PCT/NZ2008/000266

32)

33)

phosphat i dyl et hanol am ne. 1MD

2009/ 048343PCT/ NZ2008/ 000266 112 21) The peptide-lipid
construct of claim 16 where the structure of

t he. peptide-lipid construct includes the partia
structure: where v is. the integer 3, 4 or 5, M is a

nonoval egl &Rt inemha Y sBt sad ARG rapeniridereadenhhvalanlacys
sel ected fromthe grodp conSisti'ng of: al kyl or

al kenyl  substirhdeniser9k HiRe yisatigh spahedsyrGlySerGlySerGlyCys
trans- 3- hexadecenoi ¢ acid, cis-5- hexadecenoic acid,

Ci s- 7- hexcadgeenenad sadiet Hi6LysAr dApaterenclySaeeiGd ySerGlyCys
ci s-6-octadecenoi ¢ acid, cis-9- octadecenoic acid,

t rans- 9- oct adecen@iec SaciGd nThrassRAbpdysddetegsdirgAspilihr TyrCys
ci s-11-octadecenoic acid, cisll-eicosenoic acid or:

ci s- 13-docsenoi ¢ aci d. WOThrTyrProAlaHisThrAlaAsnGluValCys

2009/ 048343PCT/ NZ2008/ 000266 113 22) The pepti de-1lipid
construct of claim 21 where tA&rFapEradlpiippdhraladsnGluCys

construct is of the structure: Q j--NH.0_,0_/
00 RIR2 where wis the integer frbﬁliﬁlﬁﬁhrﬁéag§gglgyalgl§

a substituted sul fhydryl of, a.( residue s).of .th
peptide. WO 2009/048343Pcfﬁﬁfg%gﬁfgﬁﬁgégL%%%l%?HSArg%Spgiﬁ
peptide-1ipid construct of claim22 where the

peptide-lipid construct is of-the structure: (Xaa)xCys
( Xaa) The pephddenéipifh 6pPngtangtyofscypeBt &P VRgRS5L 1s a

glycerdphospholipid selected from the group consisting
of: 1,2—O—dioleéyl—sn—glycero—3— |
phosphatidylethanolamine (DOPE) and 1,2-0O-distearyl-
sn—glycero—3—phosphatidylethanolamine (DSPE) . ‘

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:



24) The peptide-lipid construct of claim23 where F is
a peptide including a proximal term nal sequence (PTS)

W@ ei0eoss3d3 t o- pronote solubility of the pepti deCT/RZ3008/000266

34)

35)

36)

37)

38)

39)

The peptide-lipid constructl7of claim 24 where the PTS
of the peptide is selected fromthe group consisting
of :  SerLysLysLysLysdy Al aAl aAlaAla. AySerdySerdy
WO 2009/ 048343PCT/ Nz2008/ 000266 115 26) The
peptide-1ipid construct of claim22 where the Cys

resi due i § dst er tardloh@ys ates odu@epf itlee cpeptridéng an
(Cys). 27) The per%ti de-1ipid construct,. of claim 26
wher e t he ®PetRPRalt °Le {HENEE26F 1VRe 2REFPPEY i s sel ect ed
fromthe group consisting of: dyLysLysLysLysSerCys
Al aAl aAl aAl aCys d ySerd ySerd yCys - . :
COysSefhgshgthgdl 9§ FyaDpsAB avhantaphg method includes the

Cysd [ e y e peptide-lipid construct of
clain¥§gegﬁé§%5€%esg§é ggéidue is atermnal Cys

residue of the peptide at the carboxy-term nus of the
peptide. 29) The peptide-lipid construct of claim 15
wher e® F i 3ddipepandentonpebseay ahokplibpanbibedy igenshe
sel ected fr e _group, consi sti ng. of : y i Qe A,
(chophor?hggéégrp%ﬁ gt?%ngé#%%¢£%%8%i%c u%?ﬁggéﬁgfhhs
bl ood gr oagpgsysiratioB0df Thiee pepliseoti phd moDxistrelct

of claim26 where F is a peptide selected fromthe

Li st of Peptides. 31) The peptide-lipid construct of

cl ai B30 Woeh8dFokScRaPRPEh dgnsel ech8daht O EHPe8F Ofiobulin
consi sting of: CysThr Tyr ProAl aHi sThr Al aAsnG u -~ WO

2009/ 84884Q®CTL 872008 D@BaB6glakbulin (AHG) antibody.

A nThr AsnAspLysHi sLysArgAspThr Tyr Al aAl aAl aAl aAl aCys

A nThr AsnAspLysHi sLysArgAspThr Tyr@ ySerd ySer d yCys

A nThris s pivet Hb s Ly SAT gASP Thhdye GrySer & y&et iy Gisd the

Ser Ser GLnThr AsnAspLysHi sLysAr gAspThr Tyr Cys '
Thr TyRPEBRF al RS TRFRF apRA PUSAIRYyRary Step of:

Thr Tyr Pr oAl aHi sThr Al aAsnd uCys

Pr oAl aHi sThr Al aAsnd uVal Cys

Ser GlaThr AsaAsgLys HimbysAr §ASPRY Speptide to the sample of

the serum;

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

specificity of the reactive antibody.

- 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
mﬁtations thereof (including the MNS blood group

system) .
The method of claim 33 where the subject is a human.

The methdd of claim 33 where the cells are red blood

cells.



32) The peptide-lipid construct of claim15 where L is
a glycerophospholipid selected fromthe group
w@oemsiostsshg of : 1, 2-0-di ol eoyl - sn-gl ycer o- 3- PCT/NZ2008/000266
phosphat i dyl et hanol am ne (D8PE) and
1, 2- 0-di stearyl sn-gl ycer o- 3- phosphat i dyl et hanol am ne
(DSPE). 33) A nethod of detecting reactive antibody in
the serum of a subject including the steps of:
Contacting a sanple of the serumw th a suspensi on of
40melIspnmwthaddoﬁoprﬁgamp@@aﬁep@ptadetﬂd@@dquNSdruct of any
construct -S-L) aof, an ne of clal L5 to
32,to°EFb§&5§§élhi%ﬁuF§¥ %|ﬁ8§639ﬁﬁg W@ ﬁl uP ‘for a
time and at a tenperature sufficient to allow
aggl utination; and 'Determ ning the degree of
agglubinambantahgthepe@th@eiﬁntheddhgtar@yswhesédue%@dth a
2009/ 0483 3P 0 /000266 117 F. is a- iarboﬁxdrate
or peptidél PP§|n iR Sns &9 ofh&1PdEc dilve
ant i body. 34)The nethod of cl aim 33 where the nethod
includes the internediate step_of: Adding an _ _
41 anti-@uEF@@Pdgpéb@ﬁﬁﬁcéﬁpﬁb@@?lﬂéaﬁﬁgen?%@uﬂ@aﬁﬁﬂéﬁtﬂae
det er [ t r ut | I |1
of ¢ nenardes 8 S8 TRotLiPRsy EP IR Shelngett pf tne
anti - subjfeck glfolulden lanptd bBodylits - aaﬂﬂuﬁa&amtghabuken
(AHG .anti bqody. 36) The net hod of claim 33 where F is
~a pepﬂP&é“gﬁ&gtﬁ@ewéFﬁgd Stricl udes the prelimnary step
~of: Adding an amount of the peptide to the sanple of
the serum where the anount of the peptide is-
sufflolentohaaneuhgatheecadm spenuflicd - aggﬂuﬂamabtmuconre

confirm specificit t he react ant i body.. 37)
Fethod of MCER: th SSHGOE Do HBELIETAN LBbdg Fenstiuct of

reactive EﬁyaanénbEg%ﬂaiﬁgeth@ figomok-hg @fiRdPand at a
consi sting of: dycophorin A dycophorin B, or

nutatlonstﬁ@éﬁé@tU@ﬁn@M@éﬂﬁgeﬂhetWNSl%onahgr§sttrUCt to
syst em) th f. clai 3 h t

is a huna%gkg %f%% ggﬁgdtg Ehﬁ ggﬁmgeﬁegf gﬁgg

are red bb@@dc@&kbs WO 2009/048343PCT/NZZOO8/000266

118 40) A nethod of preparing a peptide-lipid construct

~of any one of claim33 to 39 including the step of:
42)React pNgerhPEPbIrde mndeli UdizRe g8 o¥S orembdde el 8r multi-
functional |ipid construct o? claim1l. 41)A nethod of
ef f ecciedd udaal stavictarasd iggandingt the shargestiin the
functional noieties expressed at the surface of a cel
or- a multi-cellular structure including the step of: -

- cont agti ngohhaceehly %emétetlllscskl phakisteugtupe Wkklcaures
solution of a functional |ipid construct of any one of
clains 1 wéth4af splatiioneodngoastyuceapefachpém 12 for a
Sulticlent k@ aplodit he aRRLLUALe! 9,\33R1BAEEE LRtBW an
the cell or I'-cel sEru

effective amount of the constructs to incorporate

into the cells or multi-cellular structures to
provide modified cells or multi-cellular:

structures; and

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

of being reversibly localized to a surface.



42) A met hod of immobilizing one or nore cells or
multi- cellular structures including the steps of:
w@owaesieng the cells or nmulti-cellular structRPCENZN08/H00266

a solution of constructs of19%claim 12 for a tinme and at

a tenperature sufficient to allow an effective anount

of the constructs to incorporate into the cells or

mul ti-cellular structures to provide nodified cells or

mul ti-cellular structures; and - Contacting the

nodified cells or nulti-cellular structures with an
43)?ggg:59§8%%gd8 ugff% %fmcgéfbkgrgftgglQgiégxgégggl

2009/Qéﬁgﬂgggg/ﬁgZQQﬁéQQQa6§ré$9tﬂ§)ggbﬁpnBéﬁgﬂs@ing of:

claim42 where the avidin-coated substrate is sel ected

f rom eMédgnoapatedsnagnagief beadpdi n- coat ed magnetic

beads. 44) The nethod of claim42 where the being

reversibly localized to a surface is by application of
44)a nagmﬁéimeﬁheﬁdof451aﬂhe4BEWhedeofhelbéﬂmé4rémetﬂﬁbhg

the steps_of: Contacting the cells or . nulti-celLlula

structBFasigrenta ﬂl§$€F§F%n16fonﬁEP}hE?ElB? Phed magnetic

Struckysgg. 0 NHNH NH O _)-N" O NH OH00 j-NH OOH O N

O NHcH2 OM.0 00 tomr-NH Gs, NHS O NO . :

45) The method of claim 44 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



OHOs, ,NHA -NH OOCH 0" t"--1/ O FNH for a tine and
at a tenperature sufficient to allow an effective
w@rwanisdad t he construct to incorporate into tPer/8ed08/000266
or nmulti-cellular WD 200912048343PCT/ 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
ML 2ROkt Lon g constiicts of ;LRT SRUCLHECL QoY o

] 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



tOOOH G\ ,N% O NH'" NHO _)\- OH+"NO O NH 4 ?-\NH OCH
NHO for atinme and at a tenperature sufficient to
w@bdoomussns ef f ecti ve anount of the constructs tBCT/NZ2008/000266
incorporate into the cellsi2lo provide nodified cells
of the first population; Contacting the second
popul ation of cells with a solution of the constructs
for atime and at a tenperature sufficient to allow an
ef fective anount of the constructs to incorporate into
the NO 2009+048343PEheN&3008/1@002661523rcehks fi@st and
provide nodified cells of the first popul ation;
Cont act i ngecradnpaprrléd1easl-s of one of the
popul ati ons with an excess of avidin; and Contacting
the nodified cells of the first and second
47)popul Thieomethod 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.



