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PEPTI DE- LI PI D CONSTRUCTS AND THEI R USE | N DI AGNCSTI C
AND THERAPEUTI C APPLI CATI ONS TECHNI CAL FI ELD The

WO pwensizen rel ates to nethods for effecting quetT/NZ2G08/€00239
and quantitative changes intthe | evels of peptide
expressed at the surface of cells and nulti-cellular
structures, and constructs for use in such nethods. In
particular, the invention relates to peptide-lipid

~constructs for use_in dia nostlc and ther%&i%%%ﬁ ,
appl i cat i orFEFRIRELEPRY S THE ND ART
The abi |l ity dracrbkest Ausl Tﬁﬁdmﬁ&dz\ﬁﬁﬁﬁ@iﬁﬁs@
changes in the |l evel of peptides expressed at the

surface of cells and multi-cellular structures

TpEaMtEeS FpA range of diagnostic and therapeutic
applications. Qualitative and quantitative changes in

“the level of peptides expressed at the surface nay

d t t’orC iv
THQ iﬂyeﬁ{fﬂﬁsrgqgQEQn@o ﬁéﬁﬁ?ﬁ%}f %kk?égiﬂéo &%ﬁitat e and

Il1-cell interactions, us th unct ity of
qtih@tnmnfvee@h@elglesmnnumileceallsuIOér peptide expressed at the

surface of cells and multi-cellular structures, and constructs

for use in such methods.

In particular, the invention relates to peptide-lipid
constructs for use in diagnostic and therapeﬁtic applications,

including serodiagnosis.
BACKGROUND ART

The ability to effect qualitative and quantitative changes in
the level of peptides expressed at the surface of cells and
multi-cellular structures provides for a range of diagnostic

and therapeutic applications.

Qualitative‘énd quantitative changes in the level of peptideé
éxpressed at the surface may modify trans-membrane transport,
cell-solute and cell-cell interactions, and thus the '
functionality of the modified cell or multi-cellular

structure.

Known methods of effecting such changes include gene
manipulétion, chemical modification of endogenous membrane
peptides, and “cell surface painting” using lipid anchors such

as GPI.
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structure . Known nethods of effecting such changes
i ncl ude gene mani pul ati on, chem cal nodification of
we@emogeseaus nenbrane peptides, and "cel |l surf aB@I/NZ2008/000239

pai nting” using lipid anchas such as GPl. The
speci fication acconpanying international application
nunmber PCT/ NZ2005/ 000052 (publication nunmber WO
2005/ 090368) descri bes the preparati on of water

qubIe arbohydrate-lipid constructs for use in

¢ BB Bf o 14 ARG HBAY 1Rt Ve A7 Lg0at 1ok § G fon
nQﬁB@ﬁe%TmZZTE)§/©‘©@b59f (S@s Doddroat %&m@éprw@smb@to dohes)
surface of cells .and nulticellular structures.

dEREEIPR T athO PTARRSAPARY P Yaitest malibRsl C%ﬁmm&wat@hpm

CBHH@Eﬁc§§n¥dizaggﬁﬁg0Qgé§b&§”8¥'é?yécQQnguap§Ilé@%lve and
2007/ 035116) describes another nmethod for the

Iprephfatith drnggteinsbihebleveacfolrpabahedrafry expressed
aE0Rst ract £ wheyze cLhes canbahyarats 11,3t hstp@éyms

hyal uronic acid. Use of the construct to nodify
enbryos and pronote aSSOC|at|on w th endonetrial cells

i el : :
T%ir%%?ned‘on §ﬁeagF%§§%%¥%% é%ﬁéklﬁgggf eﬁfﬁ'égnro
npmb%erﬂT4N%ﬂ90§§ODﬁaﬁ5|tnuhlxnamenenu$ber WO 2007/035116)

describes another method for the preparation of water soluble
carbohydrate—lipid constructs where the carbohydrate is the
polymer hyaluronic acid. Use of the construct to modify
embryos and promote association with endometrial cells is

described.

Relatively little work has been performed on the site-directed
coupling of peptides to phospholipids as individual components
_prior to their incorporation in self assembling lipid
structures, such as liposomes, or as would be required to
provide peptide—lipid constructs forAuse in methods of
effecting qualitative and quantitative changes in the level of
peptide expressed at the surface of cells and multicellular v

structures.

A variety of standard techniques have been described for the

covalent coupling of peptides to liposomes surfaces.

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

including peptides, to the surface of liposomes.

Blume et al (1993) descrlbes the coupllng of the water soluble
.Glu-plasminogen to llposomes by the method described by Kung
and Redemann (1986). The chemical ECDI (l-ethyl-{(3-
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prior to their incorporation in self assenbling lipid
structures, such as |iposones, or as would be required

wo e0oposssee peptide-lipid constructs for use | PCTRZIN0DS/800239

of effecting qualitative amd quantitative changes in
the | evel of peptide expressed at the surface of cells
and nulticellular structures . A variety of standard
t echni ques have been descri bed for the coval ent

|ing of peptides to ||posones surfaces.. Martin et

Ry ay err SRR o redbARt B GTYIRACRARF RS hod Bry%e8! to

dotekidé Nnghdeptddenest pribe sirfResefiohi PSSO cBlWFRY
et al (1993) describes the coupling of the water

- 136rgere TRPSASR HAGRNCHE Pigradanesnby Phet et coated

l%%%?B%@§Qﬁﬁ¥1%H%gpﬂggmﬁﬁg@&§Qﬂnkég§@hy IB@é&ﬁ&ﬂh%@%he ends

| - et - (3-di met hyl am nopropyl ) “car bodi i m de

Hy e chi vriage)l vphogpbat tdvigitiaralenihe (PPOBIOTRES$I00Hr are

or8vhAcybation of the activated |iposome suspension
wi th & u-plasm nogen. Proteo-PEG coated |iposones with
d u- pl asm nogen covalently attached to the ends of the

ndkat %Hl'éérp%%s%'aiat(Fg% tcﬁ'@é@i%’%s”‘(% gggg@dbi'gﬁi%bt%all

are provi ded. selgr bler et al (1 escribes a
chetet obidmunceidotal facilitate the preparation of
immunoliposomes. The crossllinkér is synthesised from a
diamine derivative of poly(ethylene glycol) (PEG, average
molecular weight 800 dalton (18mer)). The crosslinker has 2-
(pyridylthio)propronyl (PDP) and N-hydroxysuccinimide ester

(NHS) as fﬁnctional groups.

Ishida et al (2001) describes the preparation of liposomes
bearing polyethylene glycol-coupled transferrin. Transferrin
was conjugatéd via the terminal carboxyl residue of DSPE-PEG-
COOH. The liposomes were proposed as héving utility in in
vivo cytoplasmic targeting of chemotherapeutic agehts or.

plasmid DNAs to target cells.

Massaguer et al (2001) describes the incorporation of a
peptide sequence (GGRGRS) and hydrophobic derivatives to the
surface of chemically activated liposomes. The incorporation
was carried out through the carboxyl group bf N—glutaryl
dipalmito?l phosphatidyl choline (NGPE).

Massaguér et al (2001) noted that considering potential in
vivo applications, where sterility and simplicity would be
some of the most'important regquirements, processes-baséd on
chemical'reacfions on the surface of liposomeé invdaving extra

steps would be more difficult to be scaled up at the
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crosslinker used to facilitate the preparation of
i mmuno |iposone s . The crossllinker is synthesised
wo ewonzs3di ami ne derivative of poly (ethyl ene gbgrnE}008/000239
(PEG average nol ecul ar weight 800 dalton (18ner) )
The crosslinker has 2- (pyridylthio) propronyl (PDP)
and N-hydroxysuccini mde ester (NHS) as functiona
groups I shi da et aI_(2001) descri bes the preparation

psones hearing pol yet hyl.ene gl ycol - coupl ed
leiaﬁE?Je?SJr e e?% “andf BYRFPtheRY &f‘ﬁr&ﬁé%éﬁev?’é e peptide
sé@ﬁéﬁhd&@M&s’irﬁi@h&ﬂlfﬁ@al Qélepﬂfvﬂggiﬁ%' BEGCRRH. J;rcﬁﬁertles for

osonmes, were proposed as having utility |n in vivo
1895%&9%%&ﬁ%?f%&§@?|ﬁ@rE@C%HEHdﬂﬁ€§QBéétlc agents or
plasm d DNAs to target cells. Massaguer et al (2001)
descri bes_the incorporation of a peptide sequence

ChierRras) 2 hnd Offdr 8phebike ddd watiigesitodehrsigangce of

skherd | facti wat 0pk i PASONRS - 599t5809£@&féﬂé QQmﬂ@ﬁnes
carried out through the carboxyF group of N-glutaryl A

ofli p +i 120V SpRE¥pABEH dyIncaTEIinge tRRGPE}ent Mils sefgdépidt
ped;u(ﬁpsm)tan%%qlgb@tb deni ady ozsgﬁ%&leg LY e

applications, where sterility an sinplicity woul
extension of this concept to the 1ntroductlon of functional

molecules at the end of the PEG chain.

Kato et 51'(2004) describe a method for anchoring of
macromolecular proteins into the membranes of living mamﬁalian
cells. A dioleylphosphatidylethanelamine (DOPE) derivative |
coupled with hydrophilic poly(ethylene glycol) (PEG80) was
used as the synthetic membrane anchor. Peptides were
conjugated at the distal terminal of the PEG moiety via an
amino-reactive N- hydroxysucc1n1m1de derivative of the

synthetlc membrane anchor.

The PEGB0 moiety facilitated solublisation of the eynthetic
membrane anchor in water. As noted by Kato et al (2004). if
the anchor is insoluble in water, undesirable and complicated
processes such as liposome preparation and the fusion of
liposomes with the cell membrane may be required to anchor the

conjugates into the cell membrane.

An additional advantage noted by Kato et al (2004) was that
synthetic membrane anchers with high hydrophile—lipophile
balance values (attributable to PEG spacer with a high number
ef exyethylene units) were concluded to ﬁave no cytolytic

”%ctivity. However, difficulties arisé in the use of synfhetic
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some of the nost inportant requirenents, processes
based on chem cal reactions on the surface of

wo eomsRses | nvdi vi ng extra steps woul d be nor ePCT/NZ2008/000239
difficult to be scaled up & theindustrial level. A
hydr ophobi ¢ derivative of the peptide sequence was
identified as providing optimal properties for
incorporation to the surface of |iposones. Chung et a

(2004) describe the antigenic determ nant shielding .-

MEPSERCoRNERPES PEG LIUREHPpar BER SRaftes tvvﬁéhnénbmfﬁersw@fer of

&l b yasde specid at ed concerning the potential of
lipid- PEG (n) (s) to regulate biological cel

responses and the extension of this concept to the

| Eii@fsrt@guc\t_h@rbgrééérl%' gral L ool eoll £33k b ngt%&' <?,I Jher

ain. Kato et al (2004) describe a
CAReABRP WY @ﬁllrrw@rrcf@ﬁleeéap‘a;tdem otasi e massedhey the PEG

s@%@@Eane§e£gnde” g piFR ggg &églﬁfﬂﬁi%DEfggenumber of

di ol eyl phosphat’i’dyl et hanol am ne rivative
cggaphedeng tunihedmephiel i cipohgn{sptenilfeneaghyrehge of protein

: ti c,.
GEEFHGLntos sl LIeRUnL oLl ORIRERIF SRENSE e gor
SPEGL bt et gt Wi ae ism aﬁ1nberemmplamedﬂ-hydcedysu00|n|n1de

derivative of the synthetic nmenbrane anchor.

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

receptor peptide agonist (HS---SerPheleuleuArgAsn).

Hashimoto et al (1986) describes the conjugation of -

iodoacetylated DSPE with thiolated compbunds.

A need exists for peptide-lipid constructs that can be used to
effect qualitative and quantitétive changes in the level of
peptides expressed at the surface of cells and multi-cellular

structures.

It is an object of this invention to pfovide peptide—lipid
constructs that satisfy this need or at least provide a useful

choicek
DISCLOSURE OF INVENTION

In a first aspect the invention provides a method of detecting
reéctive»antibody in the sé;um of a subject including the

steps of:
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The PEGB0 noiety facilitated sol ublisation of the

syntheti c nmenbrane anchor in water. A s noted by Kato
w@t00al332004) if the anchor is insoluble in waP@r/Nz2008/000239

undesi rabl e and conpl i cat ed processes such as |iposone

preparation and the fusion of |iposones wth the cel

menbrane nay be required to anchor the conjugates into

the cell nmenbrane. An additional advantage noted by

Kato et al (2004) was that synthetic nmenbrane anchors

Wit hCPR gy Gpisieredei pbphie eserumamééhyal slespension of

(attee bl a8 AiQPES $RACESo ML £ JAbghaBUMe 4 Honst ruct

oxyet hyl ene units) were concluded to have no cytolytic
"actPhithe Howarere ALf$T ol tHiSed) arfsenavidReausixipire;
synt heti cnenbrane anchors including a PEG spacer with
a hi gh nunber of oxyethylene units. Firstly, the

 expr Bssitt iofg tthe oorfugatfore Ppeafitedanar adbthefemperature

endogeppus. cel |l surface peptides .may be masked by the
PEG‘%ﬁggb %eﬁ%e58n8ﬁ@?wa?iéigﬁﬁﬁﬂﬁéoqﬁ #Rda high number

of oxyethylene units may elicit non-specific adherence
of protein (including antibodies in certain

i 1*di K& R 19y ngngber dedreehiont fmsdivtiioahien val i e slelikein
conpdearent, Gascade. Wnger et al (1996) describes the
conj ugati on of . .

where:

F is a peptide comprising an epitope for the reactive
antibody;

S is a spacer covalently linking F to L; and

L is a lipid selected from the group consisting of
diacyl- and dialkyl—glyéerolipids, including
glycerophospholipids; and

i and j are'independently 0 or 1,
Optionally, the method includes the preliminary step of:

¢ Adding an amount of the peptide 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.
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br onpacetyl ated DSPE with a thiol term nated
decapeptide conprising at its Cterm nus the m ni nal

wovan3BT onbi nrecept or peptide agoni st (HS  PCT/NZ2008/000239

Ser PheLeuLeuAr gAsn) . Hashihoto et al (1986) descri bes
t he conjugation of iodoacetylated DSPE with thiolated
conpounds. A need exists for peptide-lipid constructs
that can be used to effect qualitative and

antifative changes in the |level of peptides
okspeablt dnq HE Lo ABS et aincs LaHaHRRLFE S elian &1
structures . It is an object of this invention to

provi de peptide-lipid constructs that satisfy this
needAdding dreasttippodidet agimefliin ehdiibedy T SCIEOBUREUre

OF I I L ESE t e _in i QVj des

2 mEthod o GtSeTng s cant (e Sa: Phodaoy RETHE K, B ehe
of aceblbg exht tihechddingethe steps of: Contacting a -
sanple of the serumw th a suspension of cells,

nodi fied to incorporate a peptide-lipid construct of
Prhéestbbluct uhe EbbSefti £ (2 $uman). to provi de a m xture;
Incubating the mxture for a tine and at a tenperature

Preferably, the cells are red blood cells.

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

globulin (AHG) antibody.

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

group system).

The spacer (S) is selected to provide a water soluble peptide-

lipid construct.

Preferably, S is a spacer covalently linking F to L via an

oligomer of ethylene glycol.

Preferably, the structure of the peptide-lipid construct

includes the substructure:

: : 0 0
Ol ).k
0 , 0 '
« o—p—o—" i NE  x
| n o
. O i

M
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sufficient to allow agglutination; and Determ ning
the degree of agglutination of the cells in the
wWorRoovsB37 where: F is a peptide conprising an BQI/NAD®S/000239
for the reactive antibody; 8 is a spacer covalently
linking FtoL; and L is alipid selected fromthe
group consisting of diacyl- and dialkyl-glycerolipids,
including gl ycerophosphol i pids; and i and j are
dep ndent | Jy, the pethod incl d
FRESDRaTT of P el CoP T AR AR ARDRNES of? (e *
omepkldﬁamOHIhe sanpl e of the serum where the anount
of the peptide is sufficient to neutralize o
- non-specific agglutination or confirmspecificity of
Molte peacéiasl gntinkody rGetueaabt uhd hRpebBOd: h1E| MRS ruct
the internediate step of: Adding an anti-subject

> 1§ 8bbR®H antibody to the mixture prior to deternmining
the degree of agglutination of the
(Xaa),Cys (Xaa),
0] [0)] 0
ﬁ ° /ﬂ\\
* o)
\Tr/ o——T——o—~//\\mfﬂ\\/< \\//>\NH (ééTI S
0] OM . n
*. 1) » S
(0]
or
10

O
N\I(/: o——i;—o——J//\\NKJL\V/<i\v//é\ //\\H/JXaa)z
g

o
where M is a monovalent cation (M*), n is 6 to 14, w is 1 or
2, the sum of x and y is greater than 5, z is greater than 5,
15 and * is other than H.

Preferably, the sum of i and j is 1.

Optionally, F is a peptide including a proximal terminal

20 sequence (PTS) selected to promote solubility of the peptide.
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cells of the mxture. Preferably, the subject is a
human. Preferably, the cells are red bl ood cells.
the anti-subject globulin anti bodRCT/8Z2008/000239
anti - human gl obulin (AHG é&hti body. Preferably, the
reactive antibody is reactive to an antigen sel ected
fromthe group consisting of: dycophormA

d ycophorin B, or nmutations thereof (including the

IS bl oQd_group syst.em . .The spacer. - s sel ected
B RO AE R e i e g B Bepthad 100 HRsPrRLIce Lo
deteedblyom Shes groaapacensesvahgndty linking F to L
via an oligoner of ethylene glycol. Preferably, the
structure of the peptide-lipid construct includes the

substructure: where Mdi$1, cation (M+), n
is 6 to 14 and * is gF e?sgggﬁygif re preferably,

the structure of theapapthgeaAifpid construct is

either: ,
GlySerGlySerGly

Preferably, F is a peptide comprising an epitope of antigens
selected from the group consisting of: Glycophorin A,
Glycophorin B, or mutations thereof (including the MNS blood

group system).

More preferably, F is a peptide selected from the List of
Peptides.

Most preferably, F is a peptide selected from the group

consisting of:

GlnThrAsnAspLysHisLysArgAspThrTyrAlaAlaAlaAlaAlagzg
GlnThrAsnAspLysHisLysArgAspThrTyrGlySerGlySerGlygxé
GlnThrAsnAspMetHisLysArgAspThrTyrGlySerGlySerGlygyg
SerSerGlnThrAsnAspLysHisLysArgAspThrTyerE
ThrTerroAlaHiSThrAlaAsnGlgVal§X§
| ProAlaHisThrAlaAsnGluvalCys
SerGlnThrAsnAspLysHisLysArgAspCys
AlaAlaARlaAlaValMetTyrAlaSerSerGly

GlySerGlySerGlyValMetTyrAlaSerSerGly

Preferably, L is a glycerophospholipid. . More preferably, L is-

a glycérophospholipid selected from thé groﬁp éonsisting of:

1,2-O—dioleoylfsn—glycero—3¥phosphatidylethanolamine (DOPE)



or . where Mis a nonovalent cation (M+), nis 6 to
14, wis 1 or 2, the sumof x and y is greater than 5

WO 209/0353gT eater than 5 , and * is other than HCT/NZ2008/000239
Preferably, the sumof r antl j is 1 . Optionally, Fis
a peptide including a proximal term nal sequence (PTS)
sel ected to pronote solubility of the peptide.ln a
prefernent of this option, the PTS of the peptide is

ron1th roup ‘consi stin
agg ‘Ey%L‘g Rl 8}%3’%%%& Fac gS?éé‘F&aF%jé%‘f@%Plamlne
Esetprably F is a peptide conprising an epitope of

antigens selected fromthe group consisting of:
@ ycophorin A, dycophorin B, or nutations thereof

Pk REralsi ng dHe M@lb&gpﬁbﬂi %s&)&%tc%”ls aﬁ/b&?empllfylng
preferably, F is a peptide selected fromthe List of

> epRptiprit %stthepﬁéfseflgb% tiH nds agpgept Pt el igteadion.

fromthe group
In a second aspect the invention provides a peptide-lipid

construct of the structure:
10 : } L-S-F -
where

F is a peptide;

15 S is a spacer covalently iinking F to L via an oligomer
of ethylene glycol; and
L is a lipid selected from the group consisting of

diacyl- and dialkyl-glycerolipids, including

glycerophospholipids.

20 | . |
Preferably, the structure of the peptide-lipid construct
includes the substructure:

. 0
o | /U\
N O——¥——O—///\\Nﬁ/u\\/< \\///>\
oM -
o .
g )
25

where M is a monovalent cation (M'), n is 6 to 14 and * is

other than H.

Optionally, F is a peptide inéludihg a proximal terminal

30 sequence (PTS) selected to promote solubility of thé peptide.
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consi sting of:
A nThr AsnAspLysHi sLysArgAspThr Tyr Al aAl aAl aAl aAl a Cys

W@L85B3NASpLYSHi sLysAr gAspThr Tyr G ySer G y Ser BUH/RZ.2008/000239
A nThr AsnAspMet Hi sLysAr gAspThr Tyrd ySer d ySerd yC s
Ser Ser d nThr AsnAspLysHi sLysAr gAspThr TyrC s
Thr Tyr Pr oAl aHi sThr Al aAsnd uVal Cys
Pr oAl aH sThr Al aAsnd uVal Cys
Ser d nThr AsnAspLysHi sLysArgAsp Cys
Al aAl aAl aAl aval Met Tyr Al aSer Serd y _
Id wSprekydesd WialtMatsTyp Al aSerSer Gy Bretgpeapbyside i1
a gl ycerophosphol i pid. Mire preferably, L is a
S&ﬂ%&é?@pﬁ%@‘bﬁ&q Fr@UBeFEEE LI ¥1DMt:he group consi sting
of: 1 ,2-0- .
di ol eoyl -s. n-gl ycer o- 3- phosphat i dyl et hanol am ne

~ (DOPE) and 1. SerLysLysLysLysGly
, 2-0-di stearyl -sn-gl Xcer 0- 3- phosphat i dyl et hanol am ne
(DSPE) . Preferably, AtpblpRbtAlde-1ipid construct is an
exenpl i fyi ng enbodi t ~of cond or third aspect
of the invention. | gegygeé%%ﬁed%gé’ct the invention
provides a peptide-lipid construct of the structure:
P%é?@gébly, the terminal sequence of the peptide is selected

from the group consisting of:

GlyLysLysLysLysSerCys

AlaAlaAlaAlaCys

GlySerGinerGlyC s

CysSerLysLysLysLysGly
CysAlaAlaAlaAla

CysGlySerGlySerGly

Preferably, S is covalently linked to F via a sulphide bond
formed with the Cys residue of the peptide.

More preferably, S is covalently iinked to F via a sulphide
>bond formed with a Cys residue of the peptide at or proximal
to ? terminus of the'peptide. '

Most preferably, S is linked to F via a sulphide bond formed
with a Cys residué of the peptide at the carboxy-terminus of
the peptide.

The spacer (s) is of the structure S:-S;-S; and selected to
provide a water-soluble peptide—lipid‘Construct.i Sl'is an

oligomer of ethylene glycol.



where F is a peptide; S is a spacer covalently |inking
FtoL via an oligonmer of ethylene glycol; and L is a
wo epad3set ected fromthe group consisting of dPEDNZ2008/000239
and di al kyl -gl ycerol i pids, 12ncl udi ng
gl ycer ophospholipids . Preferably, the structure of
the peptide-lipid construct includes the substructure:
where Mis a nonovalent cation (M+), nis 6 to 14 and
is other than H. Optionally, F is a peptide inluding
a proximal term nal sequence (PTS) selected to pronote
psekababiyy Hf st hes pepkicded! Pram pried eyt cehst Bt Sng of:
option,. the PTS of the peptide is selected fromthe
group consisting of: SerLysLysLysLysdy Al aAl aAl aAl a
G ySerdySerdy Preferably, the term nal sequence of
the peptide is selqgted fromthe /group consisting of:

SrE NCH N R,
o)
5
where R; is a terminal carbon of S;, Ry is the sulphur of the
Cys residue and w is 1 or 2.
Preferably, the structure of the peptide-lipid construct is:
10

(Xaa) ,Cys (Xaa),

. 0 0. 0
[e]
o i o
\WT/ O—T——o——//A\NﬁiL\“< \\//9\NH (Gh aN s
| n
o , oM
*\TT/O ‘
) ,

where M is a monovalent cation (M'), n is 6 to 14, w is 1 or
2, the sum of x and y is gréater_than 5, and * is other than

15 H. More preferably, n is 6. Most preferably, y is 0.

Preferably, F is a peptide COmprising_an'epitope of antigens

selected from the group consisting of: Glycophorin A,

Glycophorin B, or mutations fhereof (including the MNS blood
20 group system).

-More preferably, F is a peptide selected from the List of
Peptides. A



G yLysLysLysLysSer Cys Al aAl aAl aAl aCys dySerd ySerdy

Cys CyjsSerLysLysLysLys@y CysA | aAl aAl aAl a Cys
W@R00Se33MySer dy Preferably, S is covalently |PCRE#2008000239

F via a sul phide bond formd8 with the Cys residue of

the peptide. Mre preferably, S is covalently |inked

to F via a sul phide bond fornmed with a Cys residue of

t he peptide at or proximal to a term nus of the

ti r ferabl is lin
R Ry SEeboRty £ of et PR Tae ae i RR 6P PhE Feitd e
G@hsubeln@r@ﬁxy term nus of the peptide. The spacer (S)
is of the structure S1-S2-S3 and selected to provide a
wat er sol ubl e pepti de- I|p|d construct i is an

|
| Sel ooTEl SRR KL O o %ﬁ%"%ere%aﬁ%
ter mcuatfrhe_»aeb@apptsﬁsLﬁ&ﬂgsxsbhsrwthemlgstéeG@@y_s

residue and wis 1 or
GlnThrAsnAspMetHlsLysArgAspThrTyrGlySerGlySerGly ys

SerSerGlnThrAsnAspLysHisLysArgAspThrTyrCys
ThrTyrProAlaHisThrAlaAsnGluValCys
ProAlaHisThrAlaAsnGluValCys

SerGlnThrAsnAspLysHisLysArgAspCys

5 Preferably, L is a glycerophospholipid. More preferably, L is’
a glycerophospholipid selected from the group consisting of:
1,2-0-dioleoyl-sn-glycero-3-phosphatidylethanolamine (DOPE)
and l,2—O—distearyl—sn—glycero—3—phosphatidylethanolamine
(DSPE) . |

10 _ _

In an exémplifying first embodiment of the second aspect the

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

GlnThrAsnAspLysHisLysArgAspThrTyrAlaAlaAl aAlaAiaCy

' 0 - 0 o
oM °
i O

' 0
CH3(CH2)7CHCH(CH2)3\H/O

15
where M is a monovalent cation (M') and designated DOPE-PEGg~

PAla-Mal-PTS-1MUTK) (M1) .



Preferably, the structure of the peptide-Ilipid
construct is: where Mis a nonovalent cation (M+), n
WO 2008/08334714, wis 1 or 2, the sumof x and y PGI/NZ2008/000239
greater than 5, and is othér than H. More
preferably, nis 6 . Mst preferably, y is 0.
Preferably, F is a peptide conprising an epitope of
anti gens sel ected fromthe group consisting of:
or mnutations thereof

5 Her B e e B BR et s e R Sspect the

1ﬂﬁ@ﬁ€[@@|p%odidé% a peptide- s8leetepskrapttbe tHeStstQfucture:
Pepti des. Most preferably, F is a peptide selected from

the group consisting of:

G nThr AsnAspLy@& hrshats A okas . - IydoMl rapleaAl @ sa A ac
A nThr AsnAspLysHi sLysArgAspThr Tyrd ySer d ySer GI y

- @ nThr AsnAspMet Hi sLysArgAspThr Tyr Gy Ser

Ser Ser @ﬁmﬁm&ﬁmpiwsgy L0AsRy
Thr Tyr Pr oAl aHi sThr Al nd udal Cys
ProAl aH s 1Rr AT GRS yVal oys

Ser d nThr AsnAspLysHi 8LysArgAspCy_s_ Preferably, L is a
5 gl ycerophosphol i pid. Mre preferably, L is

where M is a monovalent cation (M*) and designated DOPE-PEGe-

BAla-Mal-PTS-2MUTK) (M2) .

In an exemplifying third embodiment of the second aspect the

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

GlnThrAsnAspMetHisLysArgAspThrTyrGlySerGlySerGlyCy[

CH3(CH2)7CHCH(CH2)3\H/ o- P o ~"wi \//}NQM\V/N;;fsr’

CHj (CH,) 7CHCH(CH2)3\H,

where M is a monovalent cation (M') and designated DOPE-PEGe~

15 'BAla-Mal-PTS-3MUTM (M3) .

In an exemplifying fourth embodiment of the second aspect the

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

SerSerGlnThrAsnAspLysHisLysArgAspThrTeryI

CH3(CH2)7CHCH CH2)3\H/ j/\o B—o—""ni M}N}%J\/\ﬁ/

CH3(CH2)7CHCH(CH2)3\H/
20 '

where M is a monovalent cation (M*). and designatea DOPE-PEGe¢—

BAla-Mal-13MUTK (M13).
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a gl ycerophospholipid selected fromthe group
consisting of: 1
WO 200040863@1 eoyl - sn- gl ycer o- 3- phosphat i dyl et hanoPEFNAz08/000239
(DOPE) and 1 15
, 2-0-di stearyl -sn-gl ycer o- 3- phosphat i dyl et hanol am ne
(DSPE) . In an exenplifying first enbodi nent of the
second aspect the invention provides a peptide-Ilipid
construct of the structure: where Mi s a nonoval ent
cation (M) and designated DOPE- PEGS-
Aka- bhemblTE § MJT ) FEM Prbbdi ddh t©X0FMRhief ¥eBEn8eLatt the
enbodi nent of the second aspect the invention provides
- 1RVEBhEPRARTIHiPc GndEPGEEe oflRJﬁﬂe corshEtGEe®f wHes estqucgure:
a nonoval ent cation (M +) and desi gnated DOPE- PEG -
bAl a- Mal - PTS-2MJTK) (M2) . In an exenplifying third
“enbodi nent of the second aspetrtHésTHdemtr6hVptowi des
a peptide-lipid construct of the structure mhere M s

d
O e o g

enmbodi memtcuof,cichengelarrd asﬁ%ct t he |nvent|on>prOV|des
a peptide-lipid constjruct of the structure : CH3 CH3

where M is a monovalent cation (M") and designated DOPE-PEGg-

BAla-Mal-18Mur (M18) (n=6).

In an exemplifying sixth embodiment of the second aspect the

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

SerGlnThrAsnAspLysHisLysArgAspr[

CH3(CH2)7CHCH(CH2)3\H/ :I/~w3 é o i \v/%}Nﬁu\v/\;;:f>‘_

CH3(CH2)7CHCH(CH2)3\H/

where M is a monovalent cation (M") and designated DOPE—PEG54
BAla-Mal-21MUTK (M21) (n=6). '

In an exemplifying seventh embodiment of the second aspect the

invention provides a peptide-lipid construct of the structure:

GluGluThrGlyGluThrGlyGlnLeuValeI

0
CH3(CH2)7CHCH(CH2)3\H/ :T/ij % O-—’/A\Nﬁg\v( \V/%}Nﬁu\V/A:&:f>r—

CH3(CH2)7CHCH(CH2)3\”, oM



where Mi s a nonoval ent cation (M) and desi gnated
DOPE- PEG - DbAl a-Mal - 13MJUTK (M 3) .1 n an exenplifying

wo pdovlo3Bwbodi ment of the second aspect the i nvRCIL/N&ZN08/000239
provides a peptide-lipid camnstruct of the structure :
where M s a nonoval ent cation (Mt) and desi gnated
DOPE- PEGG- bAl a- Mal - 18Mur (ML8) (n=6) . | n an
exenplifying sixth enbodi ment of the second aspect the

i nven |on rovi des a pepti de- Lpld construct, of th
" §e uFE %ﬁp g LhBRolal eARCERF LTI QQ5§ PEGg-

&M&%FgaatﬂﬂliXﬁﬁéopﬁﬁﬁﬁ)bAIa Mal - 21MJUTK (M21) (n=6) . |
n an exenplifying seventh enbodi nent of the second.
aspect the invention provides a peptide-lipid

~ 1g0@st EMEhpOf £ ¢4 hg; %M;H%Uéﬁboc\im&!rﬁ: Mf‘ €hd g@@@ﬂ@'@éﬂect the
cation (M +) desi gnat ed. DOPE- PEG -

5 -ipxeatian- wwal(oms)a PREBYde-]#pigh C@@é"ﬁﬁPFFyPﬁgﬂe@ gHumucture:
enbodi ment of the second aspect the invention provides

a ﬁ% ptide-lipid construct of the structure: where M s
- ﬁléﬁfé’(séﬁfysﬁré’t"’?“aﬁ“(ﬁ\?ﬁ‘jerGé?FGrAd’&éﬁMgﬁa%éﬁdrgﬁ?F’Eﬁp%’“YSerGchY
bAl a-Mal -PTS-M It (K, M . | n an exenplifying ningh O.I

enbodi ment of the segandcaspec Sihvent| ppp Hdes
a peptide- I|p|d construct of thﬁ P?ure'bﬂg}ﬂé%}a) s
CH3(CH2)7CHCH(CH2)3\”,

where M is a monovalent cation (M') and designated DOPE-PEGg-—

10 BAla—Mal—PTS—Milt(K,M).

In an exemplifying ninth embodiment of the. second aspect the

invention provides a peptide-lipid construct of the structure:

GlnThrAsnAspiysHisLysArgAspThrTeryT

CH3(CH2)7CHCH(CH2)3\H/ j/\o o~ \/}N}%J\/\b/

CH3(CH2)7CHCH(CH2)3\H/
15

where M is a monovalent cation (M') and designated DOPE;PEGG—'

BAla-Mal-Milt (K) (MO0O).

20 In an exemplifying tenth embodiment of the second aspect the

invention provides a peptide-lipid construct of the structure:

GlnThrAsnAspMetHisLysArgAspThrTery[

CH3(CH2)7CHCH(CH2)3\H, :]/A\o o o—~/”\Nén\“< \vxf%Nﬁu\//iggfsr_

‘ CH3(CH2)7CHCH(CH2)3\H,
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CH3 (CH2) where Mis a nonoval ent cation (M+) and

desi gnat ed DOPE-PEG - PAla-Mal-M 1t (K) (MO . In an
we@x@apsisiyi ng tenth enbodi ment of the second aBEENZ2M08/000239

i nvention provides a peptide-lipid construct of the

structure:where M s a nonoval ent cation (M) and

desi gnat ed DOPE- PEG- bAla-Mal-MIt (M . In an

exenplifying el eventh enbodi mnent of the second aspect

the invention provides a peptide-lipid construct of

the structure : where Mis a nonoval ent cation (M +)

wBBge 0 Si YnatrehoRAPEN PESH: i Al @ MBhnM dids ildhat¥d) DopkNpEG,-

third aspect the invention provides a peptide-lipid
PebAs3 i+ 15f™he structure: L-S-F where F xs a
peptide; S.is a spacer covalently linking Fto L via

an ol i goner of ethylene glycol; and L is a lipid
Ige?%c?*&f‘dﬂ?f%léﬂﬁl@ﬁeeé%%ﬂtcﬁﬁ@a@tl,imﬁgtopf the second aspect

the invention provides a peptide-lipid construct of the

structure:

GlnThrAsnAspLysHisLysArgAspThrTyrSerSerGlnThrAsnAspMetHisLysArgAspThrTeryT

' 0 o o
0
H 0
CH4(C 2)7CHCH(CHZ)3\n/o:]/n\o_g_O__/»\Nﬁuxv{ \//}Nﬁu\//\Zifér'S
[ [}
0 g

CH3(CH2)7CHCH(CH2)3\”/O om
0

where M is a monovalent cation (M) and designated DOPE-PEGe~
BAla-Mal-Milt (K, M).
In a third aspect the inVention provides a peptide-lipid

construct of the structure:

where

F is a peptide;

S is & épacer covalently linking F to L via én oligomer
of ethylene glycol; and '

L is a lipid selected from the group consisting of
diacyl- and dialkyl—lecerolipids, inclﬁding
glycerophospholipids;
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di acyl - and di al kyl - gl yceroli pids, including
gl ycerophosphol i pids .Preferably, the structure of the
w@ewbiosis41 i pid construct is: where Mis a nDNOREI/NA2008/000239
cation (M+) , nis 6 to 148 z is greater than 5, and
* is other than H. Mre preferably, n is 14.
Optionally, Fis a peptide including a term nal
sequence selected to pronote solubility of the
R g a pr.efernment gf this optjon, the terninal
BT GERELY of “hE EPTI a8 PO BBT A Ao P ACCERBApCE 35+
consi sting of: Ser LysLysLysLysGI y Al aAl aAl aAl a
AdySer@ySerdy Preferably, F is a peptide select ed

. fromthe group congj sti ng of : aa) .
- Val Tye r Sei|d y, 'S @We (Xxad ,
~or 6 .Hfeferabl yO‘Ff a pept”? de s&l eCted 9rom]t he

group nsi gting ofoy
Ser LysLystysLysd yVal Met Tyr Al aSer Serd y
Al aAl a aAI aVal Met Tyr Al aSer Serdy -

l¢]

where M is a monovalent cation (M'), n is 6 to 14, z is

greater than 5, and * is other than H. More preferably, n is
14.

Optionally, F is a peptide including a terminal sequence

selected to promote solubility of the peptide.

In a preferment of this option, the terminal sequence of the

peptide is selected from the group consisting of:

SerLysLysLysLysGly
AlaAlaAlaAla '

GlySerGlySerGly

Preferably, F is a peptide selected ffom.the group consisting

_ of:

(Xaa)zValMetTyrAlaSerSe:Gly;

where z is the integer 4, 5 or 6.
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G ySerd ySer d yVal Met Tyr Al aSer SerG@y Preferably, L is
a gl ycerophospholipid. Mre preferably, L is a

w@kapeesBphosphol i pid sel ected fromthe group CPCIENZ2G08/000239

of: 1 19
, 2-0-di ol eoyl - sn-gl ycer o- 3- phosphat i dyl et hanol am ne
(DOPE) and 1

, 2-0-di st earyl sn- gl ycero 3- phosphati dyl et hanol am ne
an. exe rsf .enbodj ment of -the

et BE Bl o SXBIBLL LY 00 LS o et of Lhe, ccing
ogonstruct of the structure. V\,here Mis a nonoval ent
cation (M +) and desi gnated DOPE- PEGL4- Syph. In a
fourth aspect the invention provides a nethod of

T epafr.l ' [ ) of the
gecgﬁgrggﬁgsétpﬁg%i}?ﬁ;elw%\}g}ﬁt%? %Aliﬁc%r%é: the steps of:
Prepankngaal a8l £raiMia-rdeni ¥stiyer@fy a pr ecur sor

construct by reacting a nal ei mi do-donati ng reagent

Wi t h GaypeeGlySerGlornsiMeudlyraf asdeSestGlyct ure L- Si - NH2;

and Reacting the mal ei m do-derivative of the precursor
construct with a peptide (F) including a Cys residue
Paafiesaid ubi 1Ll d@dai glacsodbpterdphowi@tia.: More preferably, L is

a glycerophospholipid selected from the group consisting of:

Vl,2—O—dioleoyl—sn—glycero—3-phosphatidylethanolamine (DOPE)

and 1,2—O—distearyl—sn-glycero—3—phosphatidylethanolamine
(DSPE) .

In an exemplifying first embodiment of the third aspect the

invention provides a peptide-lipid construct of the structure:

CH; (CH,) 7CHCH(CH2)3\H, jA 0—/\Nﬁu\/<o\/>\0 GlySerGlySerGlyValMetTyrAlaSerSerGly

CH3(CH2)7CHCH(CH2)3WT/

where M is a monovalent cation (M*) and designated DOPE-PEGi4-

Syph.

In a fourth aspect the invention provides a method of
preparing a peptide-lipid construct (F-S-L) of the second

aspect of the invention including the steps of:

® Preparing a maleimido-derivative of a precursor construct
by reacting a maleimido-donating reagent with a precursor

construct of the 'structure L-S5,-NHz; and
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Lis alipid selected fromthe group consisting of
di acyl - and di al kyl -gl yceroli pids, including
w@bkopg@sBphosphol i pids; and S i is selected froPeT/NE2008/000239
group consisting of oligoms of ethylene glycol.
Preferably, the structure of the peptide-Ilipid
construct is: , wherenis 6 to 14, wis 1 or 2, the
sumof x and y is greater than 5, and is other than H
©. Preferably the mal ei m do-donating reagent is
sl eBERALIROMithE@egdroBpIeoA’T Sta gl NbhexpEeeer $fthi d
est erofbt ARt EIWTIHORULYPE Eqac &y ARd W a¥YsUess Ntdd Gue and
ester of mmleimdopropionic acid Preferably, S i i1s an
ol i g8fRerPBILihyNeResglLyent- sel ected fromthe group
consisting of 6 to 14 mer PEG (PEG to PEG 4). Most
greferably, Si is PEGEG .Preferably, the solvent is
wgereeted fromthe group consisting of: trif .
| uor oet hanol / DMSO, or m xtures thereof. Preferably,
the Cys residue is a termnal Cys residue. Optionally,
F xsLaipentiiddd seladiag &rpr hiamgiroter nonal stseguerfce

(PTS); 26} £Ota0 1QaRLPIL S SO Ofilg; Rypti de

glycerophospholipids; and

- S1 is selected from the group consisting of oligomers of

ethylene glycol.
Preferably, the structure of the peptide-lipid construct is:

. . ' (Xaa),Cys (Xaa),
0 0 | 0
\WT/ o——r—@——J//\\NiiL\/< \\//9\NH' (CESIN &
| | n
0 oM .
*\7T/O ' ' o~

1

where n is 6 to 14, wis 1 or 2, the sum of x and y is greater

than 5, and * is other than H.

Preferably the maleimido—donatiﬂg reagent is selectéd from the
group consisting of: N-oxysuccinimid ester of maleimidobutyric

acid; and N-oxysuccinimid ester of maleimidopropionic acid

Preferably, S; is an oligomer of ethylene glycol selected from
the group cdnsisting of 6 to 14 mer PEG (PEGe¢ to PEGM). Most -
‘preférably, S: is PEGs. ‘ : ‘



in the reaction solvent. In a prefernent of this

option, the PTS of the peptide is selected fromthe
WQ@Qe@ap3sensi sting of: SerLysLysLysLysAy Al aAl BGI/NAL®8/000239

G ySerdySerdy Preferably2lthe term nal sequence of

the peptide is selected fromthe group consisting of:

A yLysLysLysLysSer G ys Al aAl aAl aAl aCys

AySerdySerdy Cys Cs_SerLysLysLysLysdy CysA

| aAl a Al a .Cysd.ySer d ySer.d Preferably, Fisa . . .-
B5EAT 0 el U o VPR t he TASEe PG PABLoross donsisting
ofPr ef ef abl yordethana1pepusoe selgciedekbr eRrtber gr oup

consi sting of:
G nThr AsnAspLysHi sLysArgAspThr Tyr Al aAl aAl aAl aAl aCyj sd

P& Re AsiTAS P LatseHicS sy $85 9ASO Ty Ty rdrnsabE ¥ver & yiiies
d nThr AsnAspMet Hi sLysAr gAspThr Tyrd ySerd ySerd yCy_s

Optionally, F is a peptide including a proximal terminal
sequence (PTS) selected to promote solubility of the peptide

in the reaction solvent.

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

selected from the group consisting of:

SerLysLysLysLysGly
AlaAlaAlaAla

GlySerGlySerGly

Preferably, the terminal sequence of the peptide is selected

15 from the'group consisting of:

GlyLysLysLysLysSer§X§
AlaAlaAlaAlaCys
"GlySerGlySerGlyCys
§X§SerLysLysLyéLysGly
CysAlaAlaAlaAla

CysGlySerGlySerGly
Preferably, F is a peptide selected from the List of Peptides.

- 20 Preferably, F is a peptide selected from the group‘consisting

of:

GlnThrAsnAspLysHisLysArgAspThrTyrAlaAlaAlaAlaBlaCys
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Ser Ser d nThr AsnAspLysHi sLysAr gAspThr Tyr Cys
Thr Tyr Pr oAl aHi sThr Al aAsnd uVal Cys
w@e@Moais Thr Al aAsnd uVval Cys PCT/NZ2008/000239
Ser d nThr AsnAspLysHi sLysArgAspCyjs Preferably, L is a
gl ycer ophosphol i pid. More preferably, L is a
gl ycerophosphol i pid sel ected fromthe group consisting

of :
cero-3-phosghatid | et hanol am ne

, 2-0-di ol eoyl -sn-gl y ‘
(EKI%ng%@ﬁAanSPLYS 1sLysArgAspThrTyrGlySerGlySerGlyCys

e E RS S R s S At
h foeff . . : ot
gﬁgnggsoinethgg%%%g?s oIb%e%%¥ggggg%§§%g%%“%%%¥ﬁgrgzé

surface of cells and midtyreebhubal sBFAIGEASEIuValCys
including the step of: contacting the cells or

mul ti-cellular structures wPrhAdago$THiAdRAGHGAUValCys
peptide-lipid-construct of the second or third aspects

of the invention at a SegffdeAhrasndeplarrdifsdysadrghpeCudd
tenperature sufficient to allow the construct to
incorporate into the surface. Preferably, the

Ppeperately. gi d sconstvaeropkosplodnstiduct Mofe tpieeferably, L is

a glycerophospholipid selected from the group consisting of:
1,2-0-dioleoyl-sn-glycero-3-phosphatidylethanolamine (DOPE)
and i,2—O—distearyl—sn—glycero—3—phosphatidyiethanolamine
(DSPE) .

In a fifth aspect the invention provides a method of effecting
qualitative and quantitative changes in the levels of peptide
expressed at the surface of cells and multi-cellular.

structures including the step of:

] contabting the cells or multi-cellular structures with a
solution of a peptide-lipid construct of the second or _
third aspects of the invention at a concentration and for
a time and temperature sufficient to allow thé construct .

to incorporate into the surface.:

Preferably, the peptide-lipid construct is a construct of the

second aspect of the invention.

Preferably the cells or multicellular structures are selected
from the group consisting of: red blood cells; and embryos.

More preferably, the cells or multicellular structures are

“human cells or'multicellular structures.
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second aspect of the invention. Preferably the cells
or nulticellular structures are selected fromthe
w@emap3saensi sting of: red blood cells; and enbPgDNZ2008/000239
More preferably, the cells2dr nulticellular structures
are human cells or- “multicellular
structures. Preferably, the tine and tenperature is no
greater than 2 hours at 37 C or 24 hours at 4 C. In
ofthelnetloanstplca H ut
PRabeBEPRL MBS AN TS Thatorn aif pEapTdat e it 2
hblars & I NHbr+24| hothe slescriqution and clains of the
speci fication the foll ow ng acronyns, phrases and
. terms have the neani ng provided: "D agnostic marker" _
TAEaNs #spadtec e chehenpsesencer ok wWbehal Ny a1 bedy may be
fl f a subject is diagnostic of a ghenoty pe_or
rﬁ%f?l‘b‘l" gt?yczﬂno R4 PPRAVHFSHth&addpPesrch ad'dlk oBd ©r NHa'
group system " neans bl ood group antigens or epitopes
of those antigens and nutations which are present on

herdqpardasheri AnA Slaina GghéhensBest L hiatdaroige
f&@l&%ﬁﬂéﬁaﬂﬂbnyﬁsglﬁﬁﬁﬁggg|éhdmkgrﬂﬁbﬁhgé the meaning

provided:

“Diagnostie 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.

“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.

“Proximal terminal sequenee” means that portion of the peptide

sequence proximal to the amino-~ or carboxy- terminus of the

" peptide (F).

“RBC” means red_blood cells.

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

phenotype or pathological condition of the subject.

“Via an oligomer of ethylene glycol” means -a polymer of
ethylene glycol con51stlng of 2 to 32 mer ‘and sp601f1cally
excludes via a polymer of ethylene glycol con81st1ng of

greater than 32 mer.



10

15

20

25

30

35

"Proxi mal term nal sequence" neans that portion of the
pepti de sequence proximal to the am no- or carboxy-

W@ 20097088347 of t he peptide (F) . "RBC' neans redr@l/nazh08/000239

cells. "Reactive anti body" 2dreans an i nmunogl obul i n,

the presence of which in a body fluid of a subject is

di agnostic of a phenotype or pathol ogi cal condition of
the subject. "Via an oligoner of ethylene glycol"

means a pol ymer of - ethylene glycol consisting of 2 to.

32 mer and specifically excludes via a pol yner of _
“ahiiglkene1 @b yeolnet@RsShSktBE18f diRatebnbBansddtem is formed
mer. "Water sol ubl e" neans a stable, single phase

- WEEEt BRE | SoRd et WieRORhecERRstidc taiter cBAt Bt BeE witysh as

PARY €t OF Sehdditrbsieh 88 PBSeflt a000N6RRLN 840 afheat
|l east 100 ng/m and in the absence of o0Organic solvents

2Brenet ePHeMEnithECpHPALE P5 dRt@T ISPRERY MBS Phxdach is used

h e brrase o i
S&Eg%ﬁﬁﬁ%ﬂ%}} %E%i o Fater ?& %?g:rr%%ignd will now

be described in detail with reference to the Figures
E%%m%bf{/g‘f& "B R HE aYE NGS. PA0R% 1 BR FFe DESCRILT AN wiia
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 peptidé—lipid construct designated DOPE-
PEG¢—BAla-Mal-Milt (K) (M13) (5 mg/ml in CD50D/CDC1ls;/D,0/0.5M. CF5COOD
60/20/10/1, 600 MHz, 30 °C, & ppm). '

Figure 2. MALDI TOF mass-spectrum of the peptide-lipid construct
designated DOPE-PEGz-BAla-Mal-Milt (K) (M13) (2856:Peptide—DOPE kM+H); 2878:
Peptide-DOPE (M+Na); 2894:Peptide-DOPE (M+K); 2900:Peptide-DOPE (M+Na, Na
salt); 2916:Peptide-DOPE (M+K, Na salt)).

Figure 3. ESI mass-spectrum and analytical HPLC of the peptide

‘SerSerGlnThrAsnAspLysHisLysArgAspThrTyrGlySerGlySerGlyCys of the peptide-

lipid construct designated DOPE-PEG¢-RAla-Mal-Milt (K) (M13) ..

Figure 4. 'H-NMR spectrum of the peptide SerSerGlnThrAsnAspLysHisLysArg
AspThrTyrGlySerGlySerGlycys of the peptide-lipid construct designated
DOPE-PEGs—BAla-Mal-Milt (K) (M13) (4.5 mg/ml in D,0, 600 MHz, 30 °C, & ppm).

'Figure 5. Photomicrographs of zona free embryos modified to incorporate

the M2 peptide—lipid construct by contacting the embryos with a dispersion
of the construct at a concentration of 1 mg/mL for 2 hours. The upper
photomicrograph is the DIC image. The lower photomicrograph is the

fluorescent image showing 3.0+ fluorescence.

S
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Figure 1 . 1H NWR spectrum of the peptide-lipid
construct designated DOPEPEG 6- Ala-Mal-MIt(K) (ML3)

W@ 2009933347 i n CD30D/ CDCl 3/ D24’ 0 . 5M CF3COCD 60PQOUNZ208/000239
600 MHz, 30 0 C, d ppn) .2Figure 2 . MALD TOF
mass- spectrum of the peptide-lipid construct
desi gnat ed DgPE- PEG 6-bAl a-Mal-M It (K) (ML3) (2856:
Pepti de- DOPE (M+H) ; 2878: Pepti de- DOPE (M+Na) ; 2894

2900 : Pepti de- DOPE ( M+rNa, Na
F?#g%@%wgé DOPE (MFK Na salt)). Figure 3 .
ESI mass- spectrum and anal yti cal HPLC of the peptide
Ser Ser d Thr AsnAgupL¥SH| sLysArgAspThr TyrQ@ ¥SerGI ySerdy
TRy gept 3he & prat ?ﬁnﬂﬁﬂﬁlqﬁésPaﬂﬁ < BaPE PEG
cﬁnb&@c‘i\@bﬂ\ﬂ‘dﬂe ErubMB) (1-F-gyre-4-1) LHhBMR: spect rum
of the peptide SerSerd nThr AsnAspLysHi sLysArg
- AspThr Tyrd ySerd ySer d yCys of the peptide-lipid
constricta gegrarated DYPE- PEG 6- bAl a- Mal -M It (K)
(ML3) (4.5 mg/mm in D20 600 MHz, 30 OC, d ppn).
Fi gut 65 2 SPRGEsnTerdypaphs omkisea Ff Feelenbr yos
modifigd 4 qllpa@og@%@é@dtﬁeomhrée%trbqﬁ &érpélcgtqql@sbﬂfuct
by contacting the enbryos with a dispersion of the
cons@%%&tl-atanai oA kit TRt YT VPl dey/ cieding hours.
The ypper %%gg gsaph is the DI'C image. The | ower
photom crogra he Tl uorescent inmge show ng 3.0+
f | uok exyeeric @ BETAREEDNBESCHY PTIC@N1En general terms the
i nvention provides peptide-Iipid

and the use of these peptide-lipid constructs in diagnostic

and therapeutic applications.

Where i is 0 and j is 1 the peptide-lipid construéts are of

the structure:

Where i is 1 and j is 0 the peptide-lipid constructs are of

. the structure:

‘Where S is linked to F via the amino terminus of the peptide
the construct is represented by the structure or substructure

L-S-F.

Where S is linked to F via the carboxyl terminus of the
peptide the construct is represented by the structure or

substructure F-S-L.



constructs of the structure (L-S) iF(-S-L) j where: F
is a peptide; Sis a spacer covalently linking Fto L

W0 20094035337 | i pid sel ected fromthe group consi SECHYZ208/000239
di acyl - and di al kyl - gl ycer@bi pi ds, i ncl uding
gl ycerophosphol i pids; i and j are independently 0 or 1
; and the use of these peptide-lipid constructs in
diagnostic and therapeutic applications Where i is O

de- | t re of the
BRPesute Lined el Sip FeSuldisd BobtoBhrmst 1K cne

s}&&rﬁhydﬁyl Icﬁa‘dilgﬁ@’fstar Qgtssr@éﬁilﬂé‘ otfh@_hét pupt Us€: the Feleidue
ere S H%llnked to Fvia the amno term nus of the
.lﬁeb??HEl# CHrist POCENAST P epresédt®dd by the structure
or substructure L-S-F. Where S is linked to F via the

carboxyl term nus of the ' .
5 Where S’is linked to F via a sulphide bond formed with one or

more Cys residues of the peptide, the representation of the
peptide-lipid construct by the structure L-S-F-S-L, L-S-F or
F-S-L is not intended to imply the sulphide bond is formed
exclusively with terminal Cys residues.

10

The use of the peptide-lipid constructs in diagnostic
applications is illustrated with reference to the use of
- constructs including the substructure:
. o
i ' '
0 ' o]
e o——Pf—o——J//\\NH T
‘ ’ n
oM .
0
15 7

where M is a monovalent cation (M'), n is 6 to 14, * is other
than H, and the peptide is selected from the group of peptides
conSisting of peptides included ;n the List of Peptides

20 provided on the following pages where z is an integer from 0

to 6.

[followed by pages 27 & 28]



peptide the construct is represented by the structure

or substructure F-S-L. .*Were Sis |linked to F via a
waenoplasse’ bond forned via the sul fhydryl groupP@f/N&200§/800239

residue of the peptide the2fesidue is identified with

an underscore (Cys ). Wiere Sis linked to F via a

sul phi de bond forned with one or nore Cys residues of

the peptide, the representation of the peptide-Ilipid

construct by the structure L-S-F-SL, L-S-F or F-S-L

is not intended to inply the sul phide bond is forned

excl usi vely Mﬁth term nal Cys residues. The use of the
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(Xaa)zTrpThrProPrOArgAlaGlnI;eThrGlyTereuThrValGlyLeuThrArgArg

Cys (Xaa) ;TrpThrProProArgAlaGlnIleThrGlyTyrArgLeuThrValGlyLeuThrArgAr

Cys(Xaa)zValMetTyrAlaSerSerGly'

Cys




Cys (Xaa)
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zTrpThr ProProArgAl ad nl | eThrd yTyr ArgLeuThr Val G yLeuTh

WO 20090834Cys (Xaa) zVal Met Tyr Al aSer SerG@ y

Val Met Tyr Al aSer Serdy (Xaap8zCys

AspTyr Hi sArgVal Met Tyr Al aSer Ser@y (Xaa) zCys

Thr Asnd yd uThrd yd nLeuVal Hi sArgPhe (Xaa) zCys
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G nThr AsnAspLysHi sLysAr gAspThr Tyr Ser Ser G nThr AsnAspMet
Hi sLysArgAspThr Tyr (Xaa) zCys
w@RwdsBINAspMet H sLysAr gAspThr Tyr (Xaa) 2Cys PCT/NZ2008/000239
Ser Ser d nThr AsnAspLysHi sLygArg (Xaa) zCys
Ser Ser d nThr AsnAspLysHi sLysArgAspThr Tyr (Xaa) zCys
Ser Ser d nThr AsnAspMet Hi sLysArgAspThr Tyr (Xaa) zCys
Ser Ser @ nThr AsnAspLysHi sLysAr gAspThr Tyr Ser Ser d nThr Asn

AspMet Hi sLysAr gAspThrT Xaa) zCy

TP PRI AR Ly §A¥§Aé%wde(%<§ar)e 2@ggtified according
tSer&bnd hy A@ﬂﬁ&%@ieyﬁHks RYSAr GHSDIIY JFXaBr A@Snistrative
Thr AsnAspLysHi sLysAr gAspThr;I'éq[Pro (Xaa) zCys

TastEr6hres yaAeThit@ry ERRERE ozf(%(a?at)wfo%eaty dated 7

rebuh v 200 G UTEEG Y& b E W i(¥adheZ %ﬁvention
d uThrd yd uThrd yd nLeuVal H s (Xaa) zCy

- Ser Pr oPr oAr gAr gAl aAr gVal Thr ( Xaa) ZQ/S

Tyr ArgTyr Ar gTyr JJN&%%%%%Q.L&J&E&%%@ eBlLysd u ( Xaa)
2Cys Trpd nPr oProAr gAl aAr gl zCys

Thrl |l eThrd yLeud uPr od yThrGI u (Xaa.)' zCysThe am no
Tagikd resd drié%%l 3bePeRLifER AL JBPNLLS 1 E0 ACEHANG LY cost

Tabl e 3. of pen Annex e Adm nistrati
siyasemsicidoms rander of héifanesiti Coepéeati on doredted d:atoed, in

tZaEgPﬁgﬂﬁyr%%9£iéHgsino?Qﬁ?Eﬂ%@%%tgﬁt aEDghconv %&%o@he

unborn child may be at risk of haemolytic disease), e.g.
syphilis markers and markers of the‘MNS blood group system. A
lparticular advantage provided by the invention is the
opportunity to employ established blood typing platforms to
detect a range of peptide antigen—antibody‘interactions. The
capital costs associated with establishing ‘a new diagnostic

assay may therefore be avoided.

Some cliniéally.significant blood group antigens are rare (or
rare in some populations). For example mutations of the MNS
blood group system resulting in Miltenberger antigens are rare
in Europeans, but common in Asians. Being able to createé
iantibody detection and identification panels requires that
these antigens be present on the diagnostic screening cells.
Obtaining ells'suitable for antibody screening/identification
having rare antigens is therefore pioblematic. Being able to
add to cells rare antigens prepared exogenously is therefore a

major advantage.

According to the method of the invention epitope containing
peptide sequences for 'a range of diagnostic markers, such as
specific reacting antibodies} ¢én be localized to the surface

of red blood cells (RBCs). These modified RBCs mayifhen be
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H2N- XaaXaaXaa XaaXaaXaa- COOH There is a need for

i nexpensi ve and |low |l evel sensitivity test systens for
wa@200a084Df di agnhostic markers in donated bl oOBICT/NZ2008/000239

transfusion recipients, or3n antenatal patients

(where the unborn child may be at risk of haenolytic

di sease), e.g. syphilis markers and markers of the MS

bl ood group systen1 A particul ar advantage provi ded by

the invention i ortunity to enpl y established
SOt L1 He T BLPORE b e e a e S He e
afBbbeelead hadnolbyeeacti ons.. The capital costs :
associated with establishing a new di agnosti c assay

may therefore be avoided. Some clinically significant

AbE ROEGIITED i3Rn@eBa 8% €1 TR ra@led @5 €hi PeBOBhce to the
popul ations). For exanple nutations of the MNS bl ood

m@?bﬁbcws%rﬂfr &sdl Pragdi 7o M9 reshergeroanthy e ear surtace

oFab€nd N EUNRPEARS nu ! - COMMN B ASLRSes Bad r&rﬁ%&uslseed
create antibody detection and identification panels

HewgfTesach&tl crhesel hatd ey ferpedsénr we tie diagnostic
aggggywaa%s%%%e%agfg@ﬁ& tai %Qghe{#lésé%otoﬁ*%'lsd cells

for” anti body screening/identification having rare
cantd gensidesl tihepébodet yriold daboiretoBeeng able to

The level of pepfide—lipid construct incorporated into the
cell‘membrane of red blood cells is controlled by the
concentration of the construct in the dispersion contacted
with the suspension. The presence of diagnostic markers may
then be assessed by agglutination whether direct (induced by '
centrifugation of cells) or indirect (induced by adding an
antibody directed against the immunoglobulins of the;subjeét).
Other methods of assessment may be employed including, for
example,.rosetting (Indiveri et al 1979) and enzyme linked

immunosorbant assays (ELISA).

In contrast with the preparation of constructs where the
function (F) is a carbohydrate, the preparation of constructs
where F is a peptide presents a combination of technical

difficulties.

Firstly, it is desirable for the peptide (F) ligated to the L-
S or S-L mOiety to be dispersible in the solvents used for the
ligation chemistry. Overcoming this difficulty may require

the selection of a proximal terminal segquence (PTS) to promofe
solubility w1thout modlfylng the desired blologlcal propertles

/f

of the construct
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add to cells rare antigens prepared exogenously is

therefore a maj or advantage. According to the nethod
w@booblassenvent i on epitope containing peptide SPOUNAZLS/000239

for a range of diagnostic @arkers, such as specific

reacting anti bodi es, dan be |ocalized to the surface

of red blood cells (RBCs) . These nodified RBCs may

t hen beused on existing blood typing platforms to

- detect bl ood. ant obadi t hol Al t hough th
SORGBRLYon T <4 M St 4TBaCAP R 90t clsieE~Cout pboo-t o F-s-

UTD(flbf beatii e fibied ibl aadeeg! b5 aNd caBlr Y05 i bbemEHL @Y1 e
rface o f other cells and multi-cellular structures

ne 1EBnP BRI 3t QPLHegREVERLIRRd HIGHELREl FS hRe requirements

or eher pedpd£dd U liikadiagnestd C iassayschecayse Mir the
facilit% with which these nodified cells could be used

CPRSBFBDE t9 g Weaksr §P6PPER” asTiHiefiegd| heFein) .

oReptbdend i ik CANFicUsty PEQEPUAted b@ﬁ@c%béh(6¥la spacer
menbrane of red blood cells is controlled by the

(EdNERNPFAT Toh SEHL uPhe LEBNef rifea domsthecHi sper si on

contacted with the suspension. The presence of

~di agnostic markers may then be assessed by

ThggALYi naheoh thisephepoded eap (iqedieadipythe modification of

c‘é@ﬂ% Lélﬁ%aéé %doglgghl é%l?g Ef@as e%gr(hggufr?ddlbygnostlc
appllcgklons, including use as quality controls in blood group

typing or detection of diagnostic antibodies present in -
patient serum, it is required for the construct to be
dispersible without participating in antigen-antibody cross
reactivity not specific to the diagnostic marker. Satisfying
this requirement requires the identification of suitable’
structural motifs for the spacer (S) and proximal terminal
sequence (PTS) when the latter is present, or the development
of samplé preparation procedures that neutralize or at least
subétantially mitigate the undesired cross reacti?ity and

likelihood of false positives.

It should. also be noted that whefe 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 pfomdting the
associaFion of the modifiedbcell or modified‘muiti—cellular
‘structure with a target surface (e.g. the endometrium).
exposing the cell or multi-cellular structﬁrevto éolvents is
incompatible with maintaining the cells or multicellular

structures in a viable state.

The?ability to localise peptides to‘the_éurface of cells'or

multi-cellular structures via a residue proximal to either the’
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anti body directed agai nst the i munogl obulins of the
subject). O her nethods of assessnent nay be enpl oyed

wo pwbwsE3my, for exanple, rosetting (Indiveri ePCENZ2008/000239
1979) and enzyne |inked i mi3zinosor bant assays (ELI SA)
In contrast wwth the preparation of constructs where
the function (F) is a carbohydrate, the preparation of
constructs where F is a peptide presents a conbi nation
of technical difficulties. Firstly, it is_desirable .
NP oP T SRS ) PP gRte 4% Nl S0 o LAY i da urall
obeudi speredddigurati b 60| Mantsegiserd tefguéhee |igaldiaRr to
chem stry. Overcoming this difficulty may require the
thg %%H‘o%lroffa%-ﬁpokﬁnﬁ?pm%ﬁ%ﬂd-seaﬁ@n%ei tiqm of the

. pBpOId esspldHid HhYtMétféiﬁiéH¥“daﬁ RelatBenslep) r&ducture of

bi ol ogi cal properties of the construct,* .Secondly, it
the Pa¥Rt el YEGRELFARBCEOY (RTRYRIG) | may. Bhgreform & pimgcked.

be dispersible in water, or at |east a bioconpatible

medi um such as buffered saline, according to the

Al BRiFle Misit sleapneheabrdpyed idpplsi eantempidtad tihpti s -
p%ﬁ?icﬁ@@ln%yf Qe hRe.E0HSE ruUSt o s?ﬁ%flé?’?t Sf SOl ublay fRltiple

efined herein) . Overcomng this ficulty requires
rﬁﬁédggﬁfﬁnﬁqgnegﬁmglgpa@ﬁqre both a residue proximal to the

amino terminus and a residue proximal to the carboxyl terminus
are used to localize the peptide, a “looped” configuration of

the peptide may be promoted at the surface.

The use of polyethylene glycol (PEG) as a spacer to promote
solubility is known. However,'polymers of PEG may interfere
with the expression and function of the peptide at the
surface. 1In the peptide-lipid constructs of the invention an
oligoher of ethylene glycol (6 to 14 mer) is selected as a
component (S;) of the spacer (8) linking the lipid (L) and
peptidé (F) .. |

Oligoﬁers of ethylene glycol impart less solubility to
peptide—lipid constructs of the structure L-S-F than polymefs
of PEG. The difficulty referred to above therefore arises
when it is desired to obtain peptide-lipid cbnstructs that are
dispersible in biocompatible so;vents and can be used in
methods of effecting qualitative and guantitative changes in
the levels of peptide expressed at the surface of cells and

multi—céllular structures.

The prdperties of the éeptide—iipid constructs must be such
that they can be readily dfépersed in biologically cqmpatible

media in the absence of solvents or detergents, but
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(S) to pronote solubility of the construct. Thirdly,
where the proposed application is the nodification of
wa@edb®3surh as red bl ood cells (RBCs) for use PEI/NZ2008/000239
di agnostic applications, iB8&luding use as quality
controls in blood group typing or detection of
di agnostic anti bodies present in patient serum it is
required for the construct to be dispersible wthout
articipating in.anti.gen-anii body cross reactivity not
%ﬁggP?lge?OH%ﬁéQ eatgln sa R %%X :gébFF VaRale YWﬁ%
soequi benent thequinsesutheis d@diﬁﬂafdﬂ‘e&% |wamgofa wme&’lmlem of
uct ur al for t acer (S) and proxina
CFiﬁﬁ1ﬂﬁlm%£ﬁbéﬁ€§“€9?sipﬁ%% 9% |atter is present, or
the devel opnent of sanple preparation procedures that
neutralize or at |east substantially n1t|9ate t he

PRRELSST P SEOSEEREFPVI TP dritPa9 POitPRGOAI LY Fotiddcting

p@@§éfti/@§ atd pyReulrddabg oadsoigiednchabmhgs€idhe
plication is for use in the nodification of the:

S§EPF5%aJofm%té1ﬁSs dgschiped -Req ul-dihes Praee e esor ©fgthgn

pegbw@)wplt& BndeWcts REORDtd rz& t1he k@8sesi AtyaN Ofuiphide
e nodif cell or nmodified nulti-cellular structure

bapehferned getths gr faseipel ve mesdsgenetr thpjpeptide at the

carboxy-terminus of the peptide 'is preferred as the peptide is

- less prone to oxidation.

Adopting the combinations of structural motifs in accordance
with the description provided here a range of peptides'may be
prepared as peptide-lipid constructs for use in methods of
effecting qualitative and quantitative changes in the levels
of peptide expressed at the surface of cells and multi-

cellular structures.

It will be.understood that -for a noﬁ—specific interaction,
such as the interaction between diacyl- or dialkyl-
glycerolipids or glycerophospholipids and a membrane,
structural and stereo-isomers of naturally occurﬁing lipids
can be functicnally equivalent. For example, it is
contemplated that'diacylglycerol 2—phosphate‘could be
substituted for.phosphétidate (diacylglycerol 3—phosph§te).
Furthermore it is contemplated that fhe absolute configuration

of phosphatidate can be either R or S.
Preparation of DOPE-PEGg-NH, (7)

DOPE-PEGe-NH, 4 L-S;-NH,) (7, 800 mg) was prepared by the method
of SCHEME 1. To a stirred solution of DOPE (5) (36 mg, 0.0484



exposing the cell or multi-cellular structure to

solvents is inconpatible with maintaining the cells or
wordoviossht ul ar structures in a viable state. PCT/NZ2008/000239

The™ability to localise pep#ides to the Surface of

cells or nmulti-cellular structures via a residue

proximal to either theN- or C termnus of the peptide

may al so allow the naturally occurring configuration

of the pepti sequence relative to_the cel
B3 b SR s ol Mo rRELALGE| O BT REGIRE! 4 (237
m§LO0E0EE7 intollhg cbathi Al g (éHouQU@b%r par ¥t sid ugt ure of
t he parent polypept|de (or protein) may therefore b e
kYR ERENIAR RSGER) hol™ qibdtat 64 Tl @t BENH (30 m1)
weoNi &gl at ed that peptides may be localised to the
surface of cells via multiple residues. For exanple,
where both a residue proximal to the am no term nus

TREOs & 18rdua sPEOXEPBY £& tﬂsehcabab%ybct SHE YR ,R6€(3 ml)
used to localize the peptide, a ooped configuration_

wet adtehepiddEhpayipeurs offst ediatained sipt ade 8 Thetude’c.
Tﬂé §H&d€¥%%yMﬁ@etﬁéﬁc&ﬁl&éﬁﬂaklﬂﬁ @o%@@&gr fdjn%pongbgporated

solubility is known. However, polyners o
unge e rfesus e pheﬁher@xp&%ésadﬁ andrfum@¢|¢ﬂ1aﬂ:umder vacuum.
peptide at the surface. In the peptide-lipid

constructs of the invention an
The crude residue was dissolved in H,O0/MeOH/AcOH mixture

(10:5:1 (v/v/v), 3 ml) and the solution was slowly applied to
a reverse phase Cj;s column (15 ml, water). Salts, N-
hydroxysuccinimide and H;N-PEG-DOPE (7) were eluted from the
column with MeOH/H,O 1:2 (v/v)v(3O ml), 1:1 (v/v) (15 ml) and
2:1 (v/v) (15 ml). Target H;N-PEG-DOPE (7) was eluted from the
column with MeOH (30 ml) and then with MeOH to MeOH/CHClj
mixturesv(4:1 (v/v), 3:1 (v/v), 2:1 (v/v) and 1:1 (v/v); 30 ml
each). Fractions containing H2N—PEG—DOPE (7) were combinéd,
evaporated under reduced pressure {10 to 15 torr) and dried

under vacuum.

The residue obtained as a thin film on the .flask walls was
extracted twice with hexane (2 x 5 ml) and dried under vacuum
to yield 143 mg of HN-PEG-DOPE (7) (78% on DOPE) as a white
solid. TLC: Re= 0.62 (ethanol/water/pyridihé/AcOH; 3:1:1:1
(v/v/v/v)). '

'H-NMR (500 MHz, CDsOD, 30 °C): & = 5.541 (m, 4H; 2 -CH=CH-),
5.416 (m, 1H; OCH,CHCH,0), 4.624 (dd, J = 12 Hz, J = 3.2 Hg,
1H; CO-OCHCHCH), 4.373 (dd, J = 12 Hz, J = 6.6 Hz, 1H; CO-
JOCHCHCH,), 4.195 (t, J = 5.6 Hz, 2H; POCH,CHN), 4.117 (m, 2H;
POCHCHCH,), 3.968 (m, 4H; OCH,CH,0, OCH,CH,N), 3.932 (t, J ="
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CEidEide et  sbi 8t @ o Hdelef

ol i gomer of ethylene glycol (6 to 14 ner) is sel ected
as a conponent (Si) of the spacer (S) linking the

wo e@pd3Bl) and peptide (F) . Aigoners of ethyP@nsz2008/000239

gl ycol inpart |ess solubilidfy to peptide-lipid

constructs of the structure L-S-F than pol yners of

PEG The difficulty referred to above therefore arises
when it is desired to obtain peptide-lipid constructs

that are dispersible i_n_bioconpatible solvents and can
n lizadt n HERBED of JoPRdet s ttdlA t GRCHe hrd o B = b8)
3qveBt kAt 2we oeoRes ,i B.khe leyelrs- of, dept i d8; ocH,CH,N),
expressed_at the surface of cells and multi-cellul ar
3eEplctbr o8 - Tnd Propahti @shasiilhe e dé-| Ppras-2 He, 2H;
oCRIH,CYgL SoMuss BE suchot Balcdhey eap e, readidy

di spersed in biologically conpatible nmedia in the

B&iikS0) buk i Hfor(Por 408/ i nEle-) .

1tbes! {pid &, 3yeq,pfo g . nenbrane when a solution of the
construct is contacted with a suspension of cells or
multi-cellular structures. Peptide-lipid constructs

PR A DESE @nggtthau_yﬁﬁp&fé 614, N9 properties are

prepared by adopting the conbination of structura
nmotifs described here. The preparation of the

Maleimido-derivatives of DOPE-PEGe-NH; were used for the
preparation of peptide-lipid constructs (L-S-F) by the method

of SCHEME 2 via the maleimide-thiol Michael addition reaction.

Synthesis via the maleimido-derivatives of DOPE-PEGs~NH; has
particular advantages over synthesis via iodoacetate '
derivatives as difficulties and low yields as a'cdnsequence of
oxidation of the sulfhydryl residues of the peptide and
subsequent dimér formation. Reducing égents (e.g. tertisry

phosphines) may be used during conjugation.

Maleimido-derivatives were synthesized with 65 to 70% yields
starting from N-oxysuccinimid esters of maleimidobutyric and
maleimidopropionic acids (8a,. 8b). An unexpected complication
arose due - to the presence of excess. BusP which appeared to be
highly reactive towards the maleimide functibn. Phosphine was
therefore used only in sub—squivalent amounts (0.1 to 0.2 V

equivalents) .

{followed by page 361



peptide-lipid constructs where Sis linked to F via a
sul phi de bond forned with a term nal Cys residue of

wo bmopapei de at the carboxy-term nus of the peptT/nE2608/000239
preferred as the peptide i 86l ess prone to oxidation.
Adopti ng the conbinations of structural notifs in
accordance with the description provided here a range
of peptides nmay be prepared as peptide-lipid
constructs for use in methods of effecting qualitative
and quantitative changes A J evel s of pepti de
expressed at the surface of cells and nulti cellular
structures. It will be understood that for a
non-specific interaction ych as th i it eracti on
bet ween dlacyﬁm/«ﬁ/'ﬁf”\%§th § S of
gl ycer ophosphol i pids and a nbhbrane structural and
st er eo- |sonerso f naturafly occurring lipids can be

f unét Nonal | yfieq | ent.||For exanple, it is

contepp ‘ oh& di acyl gl ycerol 2-phosphate could be
subst iyttt ed for phosphatjdate (diacylglycero

3- phodphvate) (2) Furthermofe it is contenplated that the

absol ut® configuration of phosphatidate can be either
Ror S.

o . ’ . o]
O/LLNH/\/O\/\O/\/O\/\()/\/"\)J\oH
(3)

Q

o}

[o] (o]
Q OJJ\NH/\/o\/\O/\/O\/\O/\/O\)J\o_
Nmo_l | o\ﬂ/(cr!z)_:_ ACHg)

| (a)
T
(o] [CHpls . ~(CHa)o -
I e

(3}

| )J\ /<\/ Mnmo_ . /\[ Y‘“e’a—/(c“z’v

(CH /(CHZ 5]

0
s ol . (ci. (CH,)
& Né(\/ VJ\N}NQ H /\ET &/ 7 g
n

(Cipls . ACHy)s
(7)
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Preparati on of DOPE- PEGG- NH2 (7) DOPE-PEG 6-NH 2 (L -

SI-NH2) (7, 800 ng) was prepared by./the nethod of
WEEHERNES317 . To a stirred solution of DOPE (5) $PGBNZR08/000239

0.0484rnnol) in dry CHO 33(3 m) a solution of

Frnoc- PEG- NOS (4) (237 ng, 0.0697 mmol (contai ning

about 80% of active Wxysuccinimde ester) ) in dry

CHO 3 (1 m) and Et3NH (30 m) was added. The

solution was stirred for 15 h at 20 OC, then Et3NH (3

m ) was added, and the m xture was mai ntained for at 8

Th@lu@@é&hanmeﬁehuéé on yessdiRemtdi huted wid rtapéilé%n%f

10 m ), evaporated under reduced pressure (10t

B?r‘)’h%ﬁfﬁj S é’@PGhéérW%%lc@mﬁhrﬂ%AéPMGEH¥%%Y%Z\ﬁa’§hrTyr‘ |

| G@&§§P¢I’3@eﬂ(ﬂy@§§l égfs@k&é&%a& )fltlléﬁgy(égf§cﬂer(t¥/f\g ,

and th Ion was slowy applied to a reverse
sphg@@l{;qq;qyop@nho§35rg¢ctaqnssr)Howgﬁers the solvent also

oYy g5 ww&@dmam? Q&Wdzz%@f@ggg §€§ %&Iﬂw@%h may

fromthe colum wth MOHH
iphikit (U8 Mixhanrd Qegc%yqnn TheS igb)atdarygesld of 10bC in

HOB) T s AR we T RE M ol SR RO i L S R, SR
pert 194 wag) Gl&frmresme;pmetms(wsxA)cgaﬂnTnmyl(@J/y@e;raa@sﬁmmy—
gQWEEBOPE FHRCLE NS \EONtRY AN G5 N EEGRPE (7)1 s W85 CDMs0 as

co- solvent ‘was more successful and prov1ded a 43% vyield.

The same solvent strategy in the preparétion of 10bC where the
peptide was GlnThrAsnAsplysHisLysArgAspThrTyrSerSerGlnThrAsn-
AspMetHisLysArgAspThrTyrAlaAlaAlaAlaCys (DOPE-PEGs-BAla-Mal-
PTS-Milt (K,M)) failed because the peptide supplied appeared to
be very acidic and caused solubilization problems. The yield
of 10bC in this experiment was only 23% and about hélf of the

peptide was recovered.

Molecular weights for the peptide lipid constructs were

determined to be:
DOPE-PEGg-BAla-Mal-Milt (M) - 3029.48
DOPE-PEGs-BAla-Mal-Milt (K, M) - 4591.12

As expected for peptides bearing the glutamine residue at the
N-terminus, all preparations contain variable amounts of
related pyroglytamyl derlvatlves, M-17 in MS, due to loss of
'NH3. The formation of related pyroglytamyl derlvatlves was

mitigated in peptides with N termlnal Ser re51dues
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evapor at ed under reduced pressure (10 to 15 torr) and
dried under vacuum The residue obtained as a thin

wo 2dopsas4t he flask wall s was extracted tw ce WETNZ2008/000239

hexane (2 x 5 m) and driedunder vacuumto yield 143

m g of H2N-PEG DOPE (7) (78% on DOPE) as a white

solid. TLC. Rf= 0.62 (ethanol/water/pyridine/ AcOH,

3: 1 1 1 (v/iviviv) ). 1H NWR (500 MHz, CDSO) 30 OC) d

5.416

ey o5 gb Myiest WFITH L o210, 02T

erkct14g3i@a1£KhtLbe—aﬁa hﬁanﬂltaﬁiJ% ﬂhanb@s COCtHEHGH 2 15
4,195 (t, J = 5.6 Hz, 2H .#OCH2CH2N ), 4.117 (m

OfHPe%@imﬁfﬁPrﬁsseds aéeéh?n?%ﬁcmﬁ FEPO aneamplti-

'C%@EBMA:: St D@k ddes d5=6012ubraddd LR CHZE NS €2 EHIM

272 H; (-OCH2C 2- )n, n = 68), 3.683 (m 2H
S@EPEE:P@@“% 622 (t, J = 5.6 Hz, 2H OCH2CH2N), 3. 397
(t, J =5.0 Hz, 2H OCH 2CH2N), 2.678 (t, J = 6.2 Hz,
2H, OCH 2CH2CO), 2.519 (m 4H, 2 CH2CO), 2.228 (m 8H
Mgdeﬁeeﬁﬁmw@)red blged ¢ed lanitip peRPdHechipid  BEEtructs
e#P ma i) . 1.0 96 (~t, 6H, 2 CH3) ppm
reparation of peptide-1ipid constructs
Mal ei mi do-derivatives of DOPE-PEG -NH were used for

REBeblood cells are modified by mixing 1 part by volume of
washedvpacked red blood cells with 1 part by volume of
peptide-lipid construct dispersed at a concentration of 10 to

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

1. incubated for 2 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 aﬁalysis at a

concentration of O.8_to 3% (Method 2).

Modification of red blood cells with DOPE-PEGs-BAla-Mal-
Milt (K) (M0OO) ‘

4.7 mg of the lipid-peptide construct DOPE-PEGg-BAla-Mal-
Milt(K) (MOO)was reconstituted in 0.47 ml ofCelpresc‘)lm by

sonicating for 10 min and allowing to stand for 1 hour to

~ provide a clear 10 rhg/ml stock solution. - o F



preparati on of peptide-lipid constructs (L-S-F) by the
met hod of SCHEME 2 via the mal ei mde-thiol Mchae
W@owoo3sw7 reacti on. Synthesis via the PCT/NZ2008/000239
mal ei m do-derivatives of DSPE- PEGG- NH2 has particul ar
advant ages over synthesis via iodoacetate derivatives
as difficulties and |low yields as a consequence of
oxi dation of the sul fhydryl residues of the peptide
and subsequent dinmer formation. Reducing agents (e.qg.
tertiary phosphines) may be used during conjugation.
“Mal ei m do-derivatives were synthesized with 65 to 70%
yi el ds starting fronlN-oxysuccininid esters of
nale|n1dobutyr|c and mal ei m ropi oni ¢ acids (8a, 8b)
An unexpected conplicat? Qﬁﬁwg? @se due to the presence
of excess Bu P which appeared to be highly reactive
~towards the mal eimde function. Phosphine was

therefore used only/in 3£$% U|vakent anount s (Oﬂl to
0.2 - equivalents)nééﬁﬁ ng CHENE R
1Trifl uoroet hanol used a% a co- sobwent notg o
preparation of | GbC where the peptl EE; SS

A nThr AsnAspMet Hi sLysAr gAspThr Tyr - ySerdy Cys
appeared to be h|gh|§§;i§|0|ent for solublllzatlon of
Y

bot h reactants Ho t he sollyent al so

(o]
(o]
(CHy),,
+
0

(8a w=1; 8b w=2)

&\(CHZ) NH/<\/ VJ\NH/\__O_T_ /\( \H/(CHZL;_ ACllg)g

(CHple . ~ACHy);
(Sa w=1; 9b w=2) \”/

+ Cys(Xaa), OX (Xaa) ,Cys
(o)

A\

C({Xaa),
HaN~ cu

‘_&\(m) N,_{(\/ %/U\ N || /\[ \[r(cuzb_ (C)y
2 L e

(ca2 ~(Cl)s
o

(10aN w=1; 10bN w=2)

or

(Xaa), NH\

CH'COOH

\&\(CHZ) NH’<\/ VJ\ /\_o_” o/\[ Y(Cﬂ,zu_ )7

(CH ~iCHy) 4

O

(10aC w=1; 10bC w=2)
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caused unwanted acidification of the reaction nedium
which may inhibit the Mchael reaction. The isol ated

we@ba3si7 | GC in this experinent was ~25% PrBQENZ2G08/000239

of | CaC where the . peptiddowas

A nThr AsnAspMet Hi sLysAr gAspThr Tyr@ ySer d ySer d y- Cys
( DOPE- PEG5- bAl a- Mal - 3MJUTM (M3) ) carried out using
DMSO as co-sol vent was nore successful and provided a

43% vyield. The ent strate int

TP BLPE | S O T CBESab] B e rupiiide RaBEovide a solution
ol BTREASDASTL 1S kiis Ly $Hh 94 piTdY Me’ﬁﬁ b@eb&@ar hfHsnche

AspMet Hi sLysAr gAspThr Tyr Al aAl aAl aAl aCy

PE PEGLD ACRSIERCE PAS- e tfczh%oww;s) CP%??%‘&II%erk%Pse

t he peptlde suppl i ed appeared to be very acidic and
caused sol ubi]ization problens. The yield of |C in

“this expeyiMEAL VAs° oft yubBR did CedeaesallTs of the

pepti de was recovered. Ml ecul ar weights for the
peptide lipid constructs were determ ned to be:

DOPE- PEG &b A mihI(1 M f t d{ Yt iorzgpo Cagp DERELHEG
5-bAla-Mal -M It (K, M) - 4591.12 As expected for
pepti des bearing the glutam ne residue at the

N-term nus 25almlg/pﬂ-eyﬁ)ér%@ |@1ﬂ51t@@rmt annCeapiedt Eanount s |
of

200 pl of Miltenberger negative red blood cells (Milt~ RBCs)
were washed two times with PBS and one time with Celpresol™.
40 pl of a washed packed volume of Milt™ RBCs were mixed with
40 pl of a dilution of the peptide-lipid construct and

incubated for 2 hours at 37 °C.

The'modified RBCs were then washed with Celpresol™ and stored
in Celpresol™ until used in tube serology testing (3 days and

24 days).
Tube serology testing of modified red blood cells

Serological reactions are graded or.scored_by either of two
established systems (0 or ‘-'‘ = no agglutination, 1+ or 3 =
very weak agglﬁtinationL 2+ or 5 = weak aggiutination, 3+ or 8
= moderate strong agglutination, 4+ or 10/12 = strong

agglutination)

Serological platforms used are Tube (addition of reagents and
reactants into plastic or glass serology tubes and after

appropriate incubations, washing.and centrifugation observing:

_reactions macroscopically by,éye and a 10X magnification

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



rel ated pyroglytanyl derivatives, M17 in M5 due to
| oss of NH3. The formation of related pyroglytanyl
wa@leoweatsives was mtigated in peptides wth N PEr/NZz@g/000239

Ser residues. The use of thdlpeptide-lipid constructs
in nmethods for effecting qualitative and quantitative
changes in the levels of peptide expressed at the
surface of cells and multi cellular structures is

rated with re to the serodi agnosis .

su
S RS LR A AL AL B R h

a€eBst &pstsp A iganrenakupet hogy Led c@rﬁqqu@!atﬁoxarcﬁgsemng the
nodi fied by mxing 1 part by vol une of washed

PR e TS eReR e by R g L ban e aeniig the

s60P3bG U4 1 HSIRAIS @dgahit BnLONE 1ra%tﬂo% 8 dP:rO 300 cal
mg/m in cell nmedia (Celpresol(tm) . The suspensions

5 DipgneftHet- 1 . incubated for 2 hours at 37 OC before
bei ng washed and suspended-in a cell medium for
serol ogical analysis at a concentration of 0.8 to 3%
SERBR hertR)es glere avphtapkr efrdmré 3blecd feness atf megative

ahﬁm&‘if‘tégxeee{nc'srt%@ug5 ﬁieéé)ua%%sbyqelé BOU htlef C
bef ore” bei ng washed and
“negative samples”, but not determined not to have anti-

10 Miltenberger antibodies).

Three serum samples known to have Miltenberger related
" antibodies T217, T6025, T5886. These samples were designéted
“positive samples’”, but not determlned to have anti-
15 -antlbodles against the peptide of the peptide of the construct
designated DOPE—PEGG—BAla—Mal—Mllt(K) (MOO) . -

A suspension of 3 % modified RBCs was prepared in PBS and 30
nl of the suspension mixed with 30 pl serum sample. Thé

20 mixtures were then incubated for 45 min at 37 °C...Following
incubation the RBCs were centrifuged for 10 s in an Immufuge™
(setting: “high”) and observed for agglutination before being

washed 3 times with PBS.

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

serology scores recorded.



suspended in a cell nmedium for serol ogical analysis at

a concentration of 0.8 to 3% (Method 2). Modification
W@B00pess3lt ood cells with DOPE- PEG 6- bAl a- Mal - RCT/NEZ2(08/000239

(MOO) 4.7 ng of the |ipid-pgeéptide construct DOPE-PEG

6-bAla-Mal - MIt(K) (MO was reconstituted in 0.47 m

| of Celpresol (tnm) by sonicating for 10 m n and

allowing to stand for 1 hour to provide a clear 10
Inn/nd t-ock—sol ution |rQ(‘J—||:|\/|:')( Qh\l\l:')\ 7(‘!‘IQ

(fP@)inﬂﬂl ; 10N w=2 ) (I OaC wal | ObC we2 )The st ock
g())/ %H?n was diluted two-fold to provide a solution of
ng . and a dilution series then prepared for the
p2lgedes | i pi d construct at the fOPFWrAgon of
Gapceasrations: 1) ng/ m DqPE:-EEGehphLK-MON-Mimt (K) (MOO)
Celpresol(tm) 0.5 ng/m (1:10 dilution in
'Ceﬁ‘%sesoutm)) 0.25 nmg/nml (1:20 dilution in

(mg/ml)

0

15

Céfigmsesol (tm)) 200 m of Mltenberger negative red
blood cel s M Tt TRBCS)  WeTe washed tyg timesy with oPRS
and one ti n@eroht h| Cel presol (tm.
: = 47) (n = 21) (n = 21)
Negative AHG+ AHG- AHG+ AHG- AHG+ AHG-
3
samples 1 46 0 21 "0 21
Table 1. Summary of reactivity of samples of serum from 47 blood donors

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

means sample reacted by the anti-human globulin test. AHG- means sample is
unreactive. RBCs were modified with the peptide—lipid construct designated
DOPE-PEGg¢-pAla-Mal-Milt (K) at the concentrations indicated. Sera were

tested against modified RBCs following 3 days storage.

Age of
modified- Concentration of
RBCs DOPE-PEGe-BAla-Mal-Milt (K) (MOO) (mg/ml)
(days) v
Serum 1.0 : 0.5 0.25
3 T217 2+’ 1+ -
3 . T6025 4+ 4+ _ 4+
3 ~ T5896 - - -
24 T217 S - - n.t.
24 T6025 2+ 2+ ' n.t.
24 T5896 - _ - n.t.
Table 2. Results by tube serology of 3 serums known to contain antibodies

against antigens of the Miltenberger complex. Score results show sample

*reactivity by the anti-human globulin test, 1+ = weak, 2+ = medium, 3+ =

medium/strohg, 4+ = strong, - means sample is unreactlve RBCs were

modlfled with the peptide-lipid construct at the concentrations indicated.
Sera were tested against modi fied RBCs following 3 days and 24 days
- not tested).

storage. (n.t.
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40 m of a washed packed volunme of MIt RBCs were
mxed wiwth 40 m of a dilution of the peptide-lipid

w@oensnsidet and

i ncubated for 2 hours at 37 0C PCIINZ2008/000239

nodi fi ed RBCs were then waghed with Cel presol (tm and
stored in Celpresol (tm until
testing (3 days and 24 days)

of nodified red blood cells Serol ogica

Tube ser ol ogy
r eact

used in tube serol ogy

testing
i ons are

graded or scored by either of two established systens

(0 or - |

= no aggl utination,

1+ or 3 = very weak

(&8&tion of

g@aﬁs sgrology tubes and after

oentrifiinat g

[t T hatton, 2+ or 5 = weak aggl utination,
noder at e strong aggl utinati on, ,

LGSR hation) Serol ogi cal pl at FBIRREREEYF &F e Tube
reagent s RAF PEGCEHERt¥2NHES (P) @80) gnpfml)

4+ or 10/12 =

appropri ate

IaYal L.

3¥ or 8 =
strong

\Ii n

rrerthat oane
e Uoattorrs,

AADAQ
VWAL S

2N Bl aWa'l ’\nl‘l L.
g —arru—Centtt

£ (el o)
T uyul.l A\ AN} \W A Ve wy |

«Q

A4 L]

0.25

reacti ons Td&Poscopi callty by . |eye afld®a 10X
magni fi cat irtp; eyepi ece and scori ng) and BioVue(tm 1.
(addi-t+-on—of—reagct-ants—i-ntocassettes-—contalning-heads—
(i ricl udi ngT®8fre react art’'s) and|after Zppropriate 1t
I ngubat i ongsgapd €entrifugationjobserving the reaction
—patterns M-t hin - the Gel nnfriy) BioVue is _the

24 T217 - - -

24 - T6025 2+ 2+ 1+

24  T5896 - - -

Table 3. 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,

medium/strong, 44 =

strong,

1+ = weak, 2+

- means sample is unreactive.

= medium, 3+ =

RBCs were

modified with the peptide-lipid construct at the concentrations indicated.

Sera were tested against modified RBCs following 3 days and 24 days

storage.

Peptide inhibition

A 5 mg/ml stock solution of the peptide GlnThrAsnAspLysHisLys-

ArgAspThrTyrCys dissolved in Celpresol™ was prepared.

A4 pnl -

(20 ng peptide) volume of the stock solution was added to a 30

Rl volume of each‘serUm samplé (Test). A 4 Pl volume of

Celpresol™ was added to 30 pl of each serum sample (Control).

temperature

for 10 min.

- Serum samples (Test and Control) were then incubated at room

(RT)

A 30 pl volume of a 5% suspension of the modified RBCs was

incubated BBCS were then washed 3 times with PBS in an

- added to each sample and incubated at 37 °C for 45 min. The

Immufuge™. One drop of Epiclone™ anti-human globulin (AHG)



serol ogi cal columm aggl utination platform of

Otho-dinical D agnostics. Serum sanples were
w@r@wloaske from 47 bl ood donors of negative anp@¢bu@3008/000239

screen status. These sanpl d¢ were designated "negative

sanpl es”, but not determ ned not to have anti -

M I tenberger antibodies) . Three serum sanpl es known

to have M Itenberger related anti bodies T217, T6025,

15896, ' These sa es, were designated "positive

SaRpPEswas b’ie}?erhgjcldﬁgt EPNPREY TR @Peh M ant PRI es

cagairnstgéderpentd de iaf ahhenpepidde Qletthageomsidniot. Tubes

desi gnhat ed DOPE- PEG 6-bAl a-Mal -M It (K) (MOO. A

W§E§pgﬁ§‘ijO?P‘st%m%oﬁéfdﬁf:%ﬂs RECECR@8S prepared in PBS

and 30 m of the suspension mxed with 30 Ml serum

sanpl The m xtures were then incubated for 45 nin at

37 0 €. Follow ng incubation tltendkBCsatver ©f
centrifuged for 10 s in|amobmebuge(dmi-4sel ki Ado)
"highl) and observed fof aggl utinat |(mor)mp>ef ore being
washef 3 times|/with PBS! After washi1ig one drop of
Epi cl pnedtajle ant | sdruman| gl obubic (AHG was adsged ang
t he t gbes—then-centrifugedfor-—1t0—s—n—an
T217 3+ . o2+
CONTROL T6025 4+ 4+
T5896 - ’ -
T217 - o
TEST T6025 - -
T5896 - -

Table 4. Results by tube serology of 3 serums known to contaiﬁ antibodies
against the‘Miltenberger complex and inhibited with béptide. Recorded
scores show saﬁple reactivity by the anti-human globulin tést, 1+ = weak,
2+ = medium, 3+ = medium/strong; 4+,= strong, - means sample is

10 unreactive. RBCs were modified with the peptide—lipia construct at the

concentrations indicated.
[followed by page 45]
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| muf uge(tm (setting: "high") . Tubes were then read
and serol ogy scores recorded. Table 1 . Summary of

WO @033ty of sanples of serumfrom 47 bl ood RPOHNEZ2008/000239
not expected to have anti-MNfltenberger activity
("negative sanples") . AHG+ neans sanpl e reacted by
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2+ 2+ 1+ 2 4 T5896 - - - Table 3 . Results by D aned
wa@ ed0a/8538Er ol ogy of 3 serunms known to contai n PCT/NZ2008/000239
anti bodi es agai nst the M| #enberger conplex. Score
results show sanple reactivity by the anti-human
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construct at the concentrations indicated. Sera were
tested agai nst nodified RBCs follow ng 3 days and 24
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solution of the peptide A nThr AsnAspLysHi sLys-
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tenperature (RT) for 10 mn. A30 mM volune o f a 5%
suspensi on of the nodified RBCs was added to each

w@ 200pl0853and | ncubated at 37 OC for 45 m n. ThePAT/NZ2008/000239
i ncubated RBCs were then wa%hed 3 tines with PBS in an
| mmufuge . One drop of Epiclone(tn) anti-human

gl obulin (AHG reagent was then added to each sanple
and the tube$ ceptirifuged |[fof 10 sfing an | mufuge(tm
(setting: |whigh'g |8 THbes wer & 'Ea%ofﬁ and ser ol ogy
scores redorfled. “Tdbl & 1™ .| "Resul 's| by tabe: serol ogy of
3 seruns Known to contaj nanti bpdiles |ag&i risth, t he
M|t enber ggr | conpl @gd iinhi/ bi t ed vvithgptﬁptm de.
Recorded ggofes §r3/g nplie reactivity By o he
. ') . —7 O 0n,.
anti - human x| obufiiig tgst, |1+ neak, |2+>=+medi um 3+ =
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construct | |thedcaoncentrati ons mdicat'e;a)‘ ~f ol | owed
by page 45;’E’Tabl ess g dent/i ficatian of Qol_gyc,j onal sera
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3 MUTMGE@n Thr Asn Asp Met His Lys Arg Asp Thr Tyr
AySerdySerdyCys PEG 6 13 MJUTK Ser Ser A n Thr Asn
WAS@ILyB4H s Lys Arg Asp Thr Tyr Cys PEG 6 16 RUII/NZEN08/000239

Tyr

Pro Ala Hs Thr Ala Asn G u Val

Pro Ala Hs Thr Ala Asda8d u Val

A n Thr Asn Asp Lys His Lys Arg Asp C s PEG 23 Hil

GQu Thr Ay Qu Thr Ay G n Leu Val

| dentification of peptide-1ipid constructs.

Cys

Cys PEG 4- 18 Mur
Cys PEG 21 MJUTK Ser
Gu
Cys PEG Table 7 .

denotes the cystel ne residue viga the sul fhydryl 2
resi due of whicl\ the spacer (S) is covalently linked 5§
to the peptide or PTS-peptide . * Were Cys is &
A . . : ©
absgnt th spacer ,(1S) |§_ coval ently Ilnked to the g
pept|i de ("F) &ile& t e ferfm nal am no r¢si S
pept|icte=tipidiconstructs(F- Sk oor L- 5 —) "\/ver§ B e
prepady e mas Nt It;s BORE | (@-) wvari g@nt . Tablee|-8——Analysis o
of S(ﬁiea data for cells m)dlfﬁed to ron"o&pcrai%l\/gl §
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denotes not tested.
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the Miltenberger Antibody Positive Panel.
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Table 10. Sera reactive with RBCs nodified to

i ncorporate the M| peptidelipid construct or M
w@ewbiosis41 i pi d construct constructs by cont actPEUNEZL®S/000239

cells with a 500 ng/ M di spersion of the construct

(Method 1 ) were "neutralised” with the peptide

QTNDKHKRDTY and retested agai nst the nodified cells.

Sera were neutralized by adding 10 nL of 1 ng/m
olution of peptide to 50 nmL vol une of sera and .y
TRACUBATT HY' (O P36 YR AOE LS He SPTENSFERE P YRy Feactivity
wRehf ofdresk UirRgmBHOYUEdt fAd Gards. <ML3 pogifdeibreel(tsbles 8
Identity of sera #3 #42 J #37 #34 Serumalone 8 i 8 8

agd; 9 + peptide O O O Table 11. Sera reactive with

RBCs nodified to incorporate the ML3 peptide-Ilipid
construct by contacting the cells with a 500 ng/m
Warsp et} h IS LERECEONRT? LRRSMISChéBese) CRikkd be |
suPSULk&d 41980 1Wht Rat bg Bidde SPENPKHKRON: adhple of
retested against the nodified cells. Sera were :
SABYR rat by ddepperbdfinge L0 ReptideglaPid ofenstoncsés (Table
19epiddeto a 50 nL volume of sera and intubating for

30 mnutes at 37 0OC . Testing wa. performed using

Bi oVue(tm cards. Modification of enbryos with the

A A A L R e S L T r—
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 10. Sera reactive with RBCs mbdified to incorporate the M1 peptide-
lipid construct or M2 peptide-lipid construct constructs by contacting the
cells with é 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 plL of 1 mg/ml solution
of peptide to a 50 ul. volume of sera and incubating for 30 minutes at 37

°C. Testing was performed using BioVue™ cards.

M13 modified cells

Identity of sera £3 #42 #37 #34
~ Serum alone - 8 8 8 8
Serum + peptide 0 -0 0 0

Table 11. Sera reactive with RBCs modified to incorporate the M13
peptide-lipid construct by contacting the cells with a 500 pg/ml
dispersion of the construct (Méthod 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 uL
volume of sera énd inéﬁbating fo£ 30 minutes at 37 °C. Testing waé

performed using BioVue™ cards.
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The zona pellucida of day 3.5 enbryos prepared as

m crodrops were renoved by incubation in 0.5% pronase
weoloanssmr for circa 5 mnutes at 37 0OC . The zPEENZ2008/000239

pel | uci da renoved enbryos Wwere transferred to

m crodrops containing nmedia alone and contacted with a

di spersion of the peptide-lipid construct designated

DOPE- PEGG- bAl a- Mal -PTS-MIt (K) (M) at a

con%entratl on_of 1 mg for hours. The di spersion

RE2 DR | He- 905 YE cBﬁElE‘rﬂ?ﬁ Wgﬁnéapé% Hrugh

| daBt bn&i &4 Oy EE - regeRBA1Ihea I nenbatad @higps wer e
washed four tinmes in handling nedia and transferred to

- m crodiops containing the Gam nonocl onal anti body (see
Thablend geranttildacubatied ats ImBGI0prdfabif. adh€ crodrops

enbryos were then washed four tines in handling nedia
-Wahd ’E?%‘ééfcérbryedntcébﬁf-é@%d%fbﬁé FoRECaraffagsBEbiarbpr circa

sapthbedy {FIsFCoanti rARUSE) s 8le1d wLind géﬁ\é‘&é@rbmb%s were

m crodrops were incubated at roomtenperature in'the
tQaﬁkf¢ﬁﬁe@KFQﬁm4GFé§r9@$o@@PQﬁﬂn$@9ma§ﬁe@ 3 bere tdnresonpacted

w.nl'_]f?l[ﬂd+ 'cﬁhgsg{@@l%n EaEﬁQol?%bﬂcﬁeg 9509RCShi Bt MU i gnated

over w th m neral ryos were visuall zed
DQBEn@E%@W#PW BXbY (¥ I@'@re@@eﬁt coneensorpenart 1

mé?&leégagﬁi %tlo@h&ﬁﬁigﬁgéélonlg%rthe peptide-lipid

construct contained azide as an anti-microbial agent.

The incubated embryos were washed»four times in handling media.
and transferred to microdrops containing the Gam monoclonal
antibody (see Table 8) and incubated at 37 °C for 40 min. The
embryos were then washed four times in handling media and
transferred to microdrops containing secondary antibody

(FITC anti—mouse)at a 1:50 dilution.

The_microdrops were incubated at room temperature.in the dark
for 30 minutes before being washed four times in handling
media, placed on microscope slides[‘and overlaid with mineral -
0il. The embryos were visualized using an Olympus™ BX51
fluorescent microscope at 200 x magnification with WIB filter
550 nm emission wavelength. The scale used for grading
fluorengnce was 0 to 4¥, where 0 is no fluorgscence and 4+ is
very bright fluorescence. The mean fluorescence of the
modifiedvembryos was 2+ versus zero for unmodified embryos.

The grading of fluorescence is recorded in Table 12.
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550 nm em ssi on wavel ength. The scal e used for grading

fluorescence was 0 to 4+, where O is no fluorescence
w@ee43s3ws very bright fluorescence. The mean PCT/NZ2008/000239

fluorescence of the nodifiéll enbryos was 2+ versus

zero for unnodified enbryos. The grading of

fluorescence is recorded in Table 12. Mean

Fl uorescence* M2 FSL-peptide Media alone 2.0+ 0 Table

12. E orescence of an‘hr\/nc modified h\]/ copht-acti ng

Ut o o oTrroc—UT

with|the peptide-Ilipi e Fapoussrentes gnat ed DOPE- PEGH-
bAl a{Val-PTg; MsLlpeistS)de( VE) ( LU enbr ygaafeh; SeOoup;

scale is 0 to 4+) A mean fliuorescence of 2+ was
obsegved for the %ona pel l uciida renoved énbryos
nodi fied O ITncorporate tne peptide-tipid construct

?qu.esignagﬁ%re[)sggr?cepEg?embrey&sfmodlkled bS contr%:i(: 19(? ‘(JN.EF the

: uorescence was observ or cont ro
PeRIHpaCPIh C@‘FStFF‘éati%fdgé?Pﬁldy?ﬁ%PEV\%Gaﬁptlﬁﬂﬁﬂtr}é'@ lt“o‘Ltt(F])e("fz (10
ergsenee goupzi sealenist hecodé-gper si on of the

peptide-lipid construct. Although the invention has

been descri bed by way of exenplifying enbodi nents it
Asheahdfbeomppreavicatodd 2tthasvabsatvedsf@ndthe zona pellucida

rg89€£&C%ﬁﬁ§¥§%sna¥o§§%fga € mnt{%%%rﬁ%?%%rtlpge peptide-lipid

construct . designated DOPE—PEG6—BAla—Mal—PTS—Milt(K)(M2). - No

fluorescence was observed for control embryos. The de-
compaction of treated embryos was attributed to the presence

of azide 'in the dispersion of the peptide-lipid construct.

Alﬁhough the invention has beén described by way of
exemplifying embodiments it should be appreciated that
variations and modifications may be made -without‘ departing
from the scope of the invention. Furthermore where . known
eguivalents exist to specific features, such equivalents are
incorporated as if speCifically referred to in  this

specification.
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fromthe scope of the invention. Furthernore where

known equi val ents exist to specific features, such
w@ouwowaident s are i ncorporated as if specifi cal PgT/NZ2008/000239

referred to in this specifiszati on. REFERENCES Bl une e t

al (1993) Specific targeting with poly (thyl ene
glycol) - nodified |iposones coupling of hom ng
devices t o the ends of the polyneric chains conbines
Rg&%gﬁéﬁgﬁ*target binding with long circulation tines

' a et Biophysica Acto, 1149 : 180-184 Chung e
t al (2004 ) Casual Cell Surface Renpdelling Using
BELRC @rpal | (tilggzp @e@lﬁ% yta(rggby,! %tyl}%ﬁgﬂ&h}h yeol) -
%}/ %pE'F so% Eo%ltln rge OI‘I n n?ﬁ%ﬁ f the

! t

mln de 1c s
r C % ns Cﬂ'l%lneﬁ e e& 1%’&%£ggg%} é
'cﬁﬁ%‘gieaéﬁ%ltéf”eé (RFE 1G5 s ¢ S CEEROTY

of a hbm1PoJX "ethyl ene glycol) Derivative for the

Coyrs STti frki (FG06F RfivA&sCAilt ﬁurPFﬂCé’-l Bempdsd AU JEEBI Chem
Bgocomppr dAle AR A Ao H (ethylghe (41986Y) (rddaletsdonredt add
Spéottihngebtsedntli fosidnesng off felblt Mofibsizac 8ehd wWiegt hirpferum-
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i mmunogl obul in fragnments to prefornmed vesicles. An
i nproved nethod for |iposone targeting. J Biol Chem

WQ@32009/02867 288 Massaguer efc al (2001) Synt hesi BCONZR@GE000239

Cont ai ni ng Peptides. Conpaiative Study of their

I ncorporation to the Surface of 5- Fluoruridine Loaded
Li posones . Journal of Liposone Research, 11(1)
:103-113 McHugh e t al (1995) Construction,

urification, and functional incorporation on tunor

of glycolipid anchored human B7-1 (CD80) Proc.

Natl. Acad. Sci. U. S . A. 92, 8059-8063 Medof et al -

1996) Cell surface engineering with GPl-anchored
1éroteiﬁémﬁ&ées-Qf.d&%@C%ﬁ%l58@CN6V8n@%&1Q94yzﬂn (theogyprum
Chol estsr ol deRpepdentcinggld i@k Qteps of: _ _

gl ycosyl phosphati dyl i nosi t ol -anchored enzyne Bi ochi m

- Bi ophys. Acta 1564, 473-478 New (1992) Liposones: A -

Practi cal roach Prenkunar et (2001) Properties .
of exoﬁeno@%ﬁ§a5 aed ?}ﬁ%ﬁgi?hggeghﬁr%ﬁ%ﬁ#ﬁyﬁéﬁﬂaoﬁfﬁ ension
their incopgoralismaoditi eckeltlos idcorgetdte B eelpende8lipid

234- 245 Ron t al (2004) |nserti
ol yoosy! phACRRAETaD Thadia SEGRERBFBalY =) IF (-8-1); to

provide a mixture;

¢ Incubating the mixture for a time and at a

temperature sufficient to allow agglutination; and

. Determining the degree of agglutination of the

cells in the mixture;

where:

F is a peptide comprising an.epitope for the'
.reactive antibody;

S is a spader covalently linking F to L; and

L is a lipid selected from the group consisting of
diacyl- and dialkyl-glycerolipids, including
glycerophospholipids; and

i and j are independently 0 or 1,

2) ~ The method claim 1 where the method includes the

preliminary step of:

. Adding an amount of the peptide to the sample of

the serum;
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enzyme into |iposones J . Menbr. Biol. 197, 169-177
Shek and Heath (1983) I mmune response nedi ated by

WO 2possseassoci ated protein antigens |11 | nmunBQBENEZ2008/000239

ity of bovine serum al bum AScovel antly coupled to
vesi cl e surface | nmunol ogy, 50: 101- 106 Skountzou et
al (2007) Incorporation of
gl ycosyl phospati dyl i nosi t ol -anchor ed
gr anul ocyt e- macr ophage col onystinul ating-factor or
2040 | 1 FE A RBSETF Ot e Of GHIFRTIRT to
Si m an pemnadekl ebaRsyed FuUs-ddHaitpabtihesr onfirm
Virol. 81, 1083-1093 Wnger e t al &1996) Li popepti de
conj ugatRRE1 iyl BEuFRT BrAFdi iRy ABeEREY f or recept or
activating nmenbrane-m netic structures Biomaterial s,
17 : 437-441 " "CLAIMS 1 ) A nethod of detecting
Speact | vEaMaHedy CLATR he eI IdcladegbF R t IR ERANEHIIAG S
the stepspfsr. Contacting a sanple of the serumwith a
suspension of cells nodified to incorporate a
peptide-lipid construct of the structure (L-S) F
(-S-1) . t%dding an anti-subject globulin antibody to the
mixture prior to determining the degree of

agglutination of the cells of the mixture.

4) The method claim 1 where the subject is a human.

5) The method claim 1 where theacells are red blood
cells. '
6) The method claim 1 where the anti-subject globulin

antibody is anti<human globulin (AHG) antibody.

7) . The method claim 1 where the reactive antibody is
reactive to an antigen selected from the group
consisting of: Glycophorin A, Glycophorin B, or
mutations thereof (including the MNS blood group

system) .

8) The method claim 1 where S is a spacer covalently
linking F to L via an oligomer of ethylene glycol.
9) The method claim 1bwhere the structure of the peptide-

lipid construct includes the substructure:



provide a m xture; |Incubating the m xture for a tine
and at a tenperature sufficient to all ow
W@oybaosidwat i on; and Determ ning the degree of PCT/NZ2008/000239
agglutination of the cells3n the m xture; where : F
IS a peptide conprising an epitope for the reactive
antibody; S is a spacer covalently linking Fto L ;
and L is alipid selected fromthe group consisting of
di acyl - and dial kyl -glycerolipidg, |nclud|ng

gl ycer ophosphol i pi dsp and i and are i ntIy 0
or 1, 2 )-%he tho clal wpukx/éh\/ngg
i ncl udes *the prel i Rary step %ﬁ Addi hg affanolnt of

the peptide tb the s Ie of the serum where the -
amount of t®ie peptide is sufficient to neutralize
non-specific agglutination or confirmspecificity of
the reactive anti body.

where M is a monovalent cation (M'), n is 6 to 14 and

* is other 'than H.

5
10) The method claim 1 where the structure of the peptlde—
11p1d construct is either:
(Xaa) ,Cys(Xaa),
O .
i
. o
0
*\”/O ¢
0
10
~ or
. o
. 0. .
*_ O Il o (Xaa),
0—P—0 NH o)
Ty L A
0 oM _ 0
*\”/0 ' '
.0
15 where M is a monovalent cation kM+), n is 6 to 14, w

is 1 or 2, the sum of x and y is greater than 5, z is

greater than 5, ahdv* is other than H.

) 11) The method claim 1 where the sum of i and j is 1.
30 ' |



3 ) The nethod claim 1 where includes the internediate
step of: Adding an anti-subject globulin antibody to
W@ b@9wB3ssure prior to determ ning the degree OPCT/NZ2008/000239

agglutination of the cells56f the m xture. 4 ) The
method claim1 where the subject is a human. 5 ) The
method claim 1l where the cells are red blood cells. 6
) The net hod clain11 mhere t he anti-subject gIobuIin
$ntib0d IS anti-h globull (AHG anti body J

he metHdd & QPHw WW&¥%’5&&F|9ep§HF+?ﬁxﬁPq%¥ ing a
react i \erd:aman aet:mg@m sedpedR@ f(pep) t BE1 &EEQD to promote
consi sting of: dycophorin A, dycophorin B, or
nutatldﬁ§*FHéﬂé§f°f E&ﬁLRﬁHﬁ}qﬁhe MNS bl ood gr oup
system) . 8 ) The nmethod claim1 where S is a spacer
covalently linking Fto L via an ollgoner of ethyl ene

5 18l ycol .ThF ymethedngt#e ¥ aihare wher BTE hef sthaideptadef is
the peptd dgli.pi @r&Qn@ﬂé L&Eodﬁqgoﬂg§§tiﬁ'& of:

substructure: where Mis monoval ent cation (NI) , N
is 6 to 14 and

SerLysLysLysLysGly
AlaAlaAlaAla

GlySerGlySerGly

14) The method claim 1 where F is a peptide comprising an
10 epitope of antigens selected from the group consistingl
of: Glycophorin A, Glycophorin B, or mutations thereof

{(including the MNS blood group system).

15) The method claim 1 where F is a peptide selected from

15 the List of Peptides;
le)” The method claim 1 where F is a peptide selected from

the group conéisting of:

GlnThrAsnAspLysHisLysArgAspThrTyrAlaAlaAlaAlaAla§i§'
GlnThrAsnAspLysHisLysArgAspThrTyrGlySerGlySerGlyCys .
GlnThrAsnAspMétHisLysArgAspThrTyrGlySerGlySerGlszE
SerSerGlnThrAsnAspLysHisLysArgAspThrTyrgXE
ThrTerroAlaHisThrAlaAsnGluVal§z§
ProAlaHisThrAlaAsnGluValCys
SefGlnThrAsnAspLysHisLysArgAsng§1
AlaAlaAlaAiaValMetTyrAlaSerSerGly

GlySerGlySerGlyValMetTYrAlaSerSefGly



10

15

20

25

30

* is other than H. 10) The nmethod claim1l where the
structure of the peptidelipid construct is either: or

WO 20008884M i s a nonoval ent cation (M +) , n i SPGI/NB2004/000239

wis 1or 2, the sumof x58nd y is greater than 5, z
is greater than 5, and is other than H. , ii: The
nmet hod claim 1l where the sumof i and ] is 112) The
nethod claiml1l where F is a peptide including a

proxi mal term nal sequence (PTS) selected to pronote
solubility of the peptide. 13) The nethod claim12

1aher e the MESHOH theipeptiwied s, sel g’geﬁcéf@nds@olipid.
group consisting of: SerLysLysLysLysdy Al aAl aAl aAl a
AySerdySerdy 14) The nethod claim1l where Fis a
1B¢pt i deromRitinging1 atmepi ke of ianhi gepse SRS 1ipid
fromthe group consisting ‘

selected from the group consisting of: 1,2-0O-dioleoyl-

sn—-glycero-3-phosphatidylethanclamine (DOPE) and 1,2-
O-distearyl-sn-glycero-3-phosphatidylethanolamine

(DSPE) .
19)- A peptide-lipid construct of thé structure:
L-S-F
where

F is a peptide;

S is a spacer covalently linking F to L via an
oligomer of ethylene glycol; and

L is a lipid selected from the group consisting of
diacyl- and dialky;;glycerolipids, including
'glycerophospholipids.

20) The peptide-lipid construct of claim 19 where the

- structure of the peptide-lipid construct includes‘the

substructure:
) : o) . o
o 0
e SNo—b—o0—" i NH *
I n
: oM :
0

*

“where M is a monovalent cation KM+)r?n is 6 to 14 and

* is other than H.



of : dycophorin A, dycophorin B, or nutations
t hereof (including the MNS bl ood group systen) . 15)
wabmonssiod claim 1l where F is a peptide sel ecP@mNZ2081000239
the List of Peptides. 16) Phe nethod claim 1l where F
is a peptide selected fromthe group consisting of:
A nThr AsnAspLysHi sLysArgAspThr Tyr Al aAl aAl aAl aAl aCy_s_
A nThr AsnAspLysHi sLysArgAspThr Tyrd ySerd ySer d yCy_s
A nThr AsnAspMet Hi sLysAr gAspThr TyrG@ ySer d ySer d yCy_s
Ser Ser d nThr AsnAspLysHi sLysAr gAspThr Tyr Cyj 3
21hr Tyr PneAiRides BBr Al gAS ddnsfal¥S of claim 19 where F is a
Pr oAl aH sThr Al aAsnd uVal Cys
Ser G nRfRLSHlEs pPRFS P STIY SARFARSHOR s Fe b At eghence  (PTS)
avalkktgéﬂé@ﬂ%geEgekh dote solubility of the peptide.
d ySerd ySerd yVal Met Tyr Al aSer Ser Glyy17) The net hod
- claiml where L is a glycerophospholipid. 18) The
et hod glaigol swher gy 1q 'c%n%t%x@ee@pepéﬂmoil Rifre the PTS
selected fromthe group consisting of
, 2- O dicddl ébyl partgiig cier @eg-eeﬁesipﬁapmdwetmm &Pngésting
(DOPE)CQﬂd 1, 2- .
0-di stearyl -sn-gl ycero- 3- phosphat i dyl et hanol am ne

SerLysLysLysLysGly

AlaAlaAlaAla
GlySerGlySerGly
10
23) The peptide-lipid construct of claim 19 where the »
terminal_sequence of the peptide is selected from the
group<consisting of: |
' GlyLysLysLysLysSerCys
AlaAlaAlaAlagy_s_
GlySerGlySerGlyCys
§X§SerLysLysLysLysGly
§X§AlaAlaAlaAla-
§X§GlySerGlyserGly
s | | :
| 24) The peptide-lipid construct of claim 19 where S is
covalentiy linked to F via a sulphide bond formed with
the Cys residue ef the peptide.
20 25) The peptide—lipid construct of claim 19 where S is

covalently linked to F .via a sulphidevbond formed with:
a Cys residue of the peptide at or proximal to a |

terminus of the peptide.



10

15

25

Tyt
\’( | |

(DSPE) . 19) A peptide-lipid construct of the
structure: L-S-F where Fis a peptide; Sis a spacer

w@owalssssty linking Fto L via an oligomer of BECHYZ2008000239

glycol; and L is a lipid sébdected fromthe group

consi sting of diacyl- and dialkyl-glycerolipids,

i ncl udi ng gl ycerophospholipids . 20) The peptide-lipid
construct of claim19 where the structure of the
peptide-1ipid construct includes the substructure:
"'where Mis a nonovalent cation (M+),/'nis 6 to 14

and is pidgiedthar-tip24d) cIhe ReRL idech bphd ansddlet is

of claim19 where F |s a peptide including a prOX|naI

t er ni natigE@GuéRcE VPFSH %%Hgﬁﬁgdbpﬁdpﬁéﬁ%?% Wttt Civgy

of the peplddecr22he THEPPEM IHCtHPLdrE8RFIfdlGti s of the
claim2l1 where the PT of the peptide is selected from

“the gr RPN sting

27) The peptide-lipid construct of claim 19 where S is of

the structure S1—-S2-S3, S; is an oligomer of ethylene
- glycol and S;-S3 is selected from the group consisting

of:

‘ 0
Rl\ )"\

NA (éQS;N-

where Ry is a terminal carbon of S;, R;-is the sulphur

of the Cys residue and w is 1 or 2.

28) The peptide-lipid construct of claim 19 where the

structure of the peptide-lipid construct is:

(Xaa) ,Cys (Xaa)’y

O .

n—

M

o]

where M is a monovalent cation (M+), n is 6 to 14, w

is 1l or 2, thé sum of x and y is greater than 5, ahd *

#

is other-than H.



of : SerLysLysLysLys@y Al aAl aAlaAla dySer@ySerdy
23) The peptide-lipid construct of claim19 where the
WO e0oniosssh7 sequence of the peptide is sel ected PCDNZ2008000239
group consisting of: dyLysLysLysLysSer Cys Al aAl aA
| aAl aCys AySerdySerdy Cys Cys SerLysLysLysLysdy
CysA laAlaA laA |a Cys@ ySer@ySer@y 24) The
peptide-1lipid construct of claim19 where Sis
~.covalently linked o F.via a sul phide_ bond_fornmed wth
28he oys’ ted anta oL tREY PRI d&c 28 PhatBept i tieds pi ¢ -
construct of claim19 where S is covalently linked to

F via a_sul phide bond formed with a Cys residue of the
BBéptldéIQﬁ Rﬁptﬁpgxﬂha+dtquﬁtruct of claim 28 where y is 0.

31) The péptide—lipid construct of claim 19 where F is a
peptide comprising an epitope of antigens selected
from the group consisting of: Glycophorin A,
Glycophorin B, or mutations thereof (including the MNS

blood group system).

32) The peptide-lipid construct of claim 19 where F is a
peptide selected from the List of Peptides.

33) The peptide-lipid construct of claim 19 where F is a

peptide selected from the group consisting of:

“~

GlnThrAsnAspLysHisLysArgAspThrTyrAlaAlaAlaAlaAlagié
GlnThrAsnAspLysHisLysArgAspThrTyrGlySerGlySerGlygii
GlnThrAsnAspMetHisLysArgAspThrTyrGlySerGlySefGlygli
SerSerGlnThrAsnAspLysHisLysArgAépThrTyrgzg
‘ThrTyrProAlaHisThrAlaAsnGluValCys
ProAlaHisThrAlaAsnGluValCys

SerGlnThrAsnAspLysHisLysArgAspCXS‘

34) fThe peptide-lipid construct of claim .19 where L is a
' glycerophospholipid.
35)' The peptide-lipid construct of claim 19 where L is a

. glycerophospholipid selected from the group consisting
of: 1,2-0-dioleoyl-sn-glycero-3-, -
phosphatidylethanolamine (DOPE) - and 1,2-0- dlstearyl—
sn—glycero—3—phoS§hatidylethanolamine (DSPE) .



term nus of the peptide.26) The peptide-lipid

construct of claim19 where Sis linked to F via a
waenoplasse’ bond forned with a Cys residue of thRCPEB2G08/€00239

at the carboxy-term nus of 62he peptide . 27) The

peptide-lipid construct of claim19 where Sis of the

structure Si-S2-S3, S i is an oligoner of ethylene
gl ycol and S2-S3 is selected fromthe group consisting
of: where Ri is a termnal carbon of Si, R2 is the

sul phur of the Cys residue and wis 1 or 2 . 28) The

3pept i dea | peptth dep1spidCEond t el Bl hwhet eutbere:
structure of the peptide-lipid construct is: , where M
is a nonoval ent cation (Mt), nis 6 to 14, wis 1 or 2

, the sum of Xc@ftayhabS.ygii &3LAEANARNYR1an1 B0 O hET
than H .29) The peptide-lipid construct of claim 28

~where nis 6 . 30) The peptjde-liped, constguct of
cl ai m 28H:\Witer: &1C (GHg 5 OWQ_EWWMNMN}%; ")
construct of claim1 ereck is a peptite copp¥/ si ng

an epi tSPEéCHé)FC%ﬁ{CFﬂéTn’SO sel ect ed
_ 0

where M is a monovalent_cation (M*) and designated

DOPE-PEG,-Ala-Mal-PTS~1MUTK) (M1) .

37) A peptide-lipid construct of the structure:
10 |

GlnThrAsnAspLysHisLysArgAspThrTyrGlySerGlySerGlyCyI

' 0 9 0
0 .
] (0]
CH3 (CH2) 7CHCH (CHz) 3\froj/\O“P*O_/\NI%J\/{ \/a\NI'%J\/\N s
1 6
0 oM g .

CH3(CH2)7CHCH(CH2)3\H,O
0

where M is a monovalent cation (M') and designated
DOPE-PEG¢-PAla-Mal-PTS-2MUTK) (M2) .
15 j
38) A peptide-lipid construct of the structure:

GlnThrAsnAspMetHisLysArgAspThrTyrGlySerGlySerGlyCyI

.0 o} O
o -
.cHa(CH2)7CHCH(CH2)3\”,0:]/A\O_B_O__/”\Nﬁg\v(o\v/%}Nﬁg\v/A:g:f>_‘sv
1 6
o oM : g

CH3(CH2)7CHCH(CH2)3\H,O
o)

20 ‘where M is a monovalent cation (M") and designated

DOPE-PEG¢-BAla-Mal-PTS-3MUTM (M3) .



fromthe group consisting of: dycophorin A,
d ycophorin B, or nutations thereof (including the
wOonBossad group systen) . 32) The peptide-| i pPCT/NZ2008/000239
construct of claim19 wher®3F is a peptide sel ected
fromthe List of Peptides . 33) The peptide-lipid
construct of claim19 where F is a peptide sel ected
fromthe group consisting of :
nThr Thr yr a aAIaALaq 3
gnThr@ %ﬂé?brll AS&D FHTETY ts%e? &Gy C
- @ nThr AsnAspMet Hi sLysAr gAspThr Tyrd ySerd ySerd yC
Ser Ser d nThr AsnAs AspThr Tyr
Thr Tyr Pr oAl aHi sTh$A¥ e’%ﬂsln%ygefg% @smsm’%p‘rg%p%ﬂyrcy
Pr oAl aH sThr Al aAsnd uVal Cys
Ser G nThy, AspAsphys i Sl gAspQyj L/iEWQ/\
- pepti de- I|p|d conéif@béfﬁ$ %Pa|n1ﬂl9 L L ils)as

gl ycer opia 68 bk (gitls The peptide-1lipid cehstruct
of claim19 where L gs a gl ycerophospholi pid sel ected
fromthe group consisting of: 1

, 2-0-di ol eoyl -sii-glycero-3-

5 where M is a monovalent cation (M') and designated

DOPE-PEGe-pPAla-Mal-13MUTK (M13).
40) A peptide-lipid construct of the structure:

ProAlaHisThrAl aAsnGluValeT

CH, (CH,) ,CHCH (CH,) 3\[]/ j/\o P O_/\NH V\}NI%J\/\ //\if>’

CHj; (CH,) ;CHCH (CH,) 3\”,

10
where M is a monovalent cation (M*) and designated
DOPE-PEGg-pPAla-Mal-18Mur (M18) (n=6).

15 41) A peptide-lipid construct of the structure:

SerGlnThrAsnAspLysHisLysArgAsprT

CH3(CH2)7CHCH(CH2)3\H, j/\o n_ O_/\NHJJ\,( \/\}Nﬂﬂ\/\b,

CH; (CH,) 7CHCH (CHy) 3\ﬂ/

~where M is a monovalent cation (M*) and de31gnated

20 " DOPE-PEGg-PAla-Mal-21MUTK (M21) (n=6).



phosphati dyl et hanol ami ne (DOPE) -and 1
, 2- O-di stearyl sn- gl ycero- 3-phosphati dyl et hanol am ne
w@ DBPE}S34B86) A peptide-lipid construct of the PCT/NZ2008/000239
structure: where M s a noméval ent cation (M) and
desi gnat ed DOPE- PEGS- DbAl a- Mal - PTS-1 MUTK) (M) . 37 )
A peptide-lipid construct of the structure : where M
is a nonoval ent cation (M+) and desi gnhated DCPE— PEG

bAl a- Mal - PTS- 2 M), . 38 pt i de-
4g&nst ru%/ta %ﬁt’ﬁ?eygg; ﬁc%ﬁ?%‘?%%?ofﬁgl sS5THB % e6\1 ent
cation (M +) and desi gnat ed DOPE- PEG
6- bAl a- Mal - PTS- 3aMUTM MB) . 39) A tide-
construct of the structuF%uGluwgf’éﬁNﬁhrglﬁG%ﬁ‘B’\?é?y
cation (M) and desi gnated DOPE- PE(%-

(ML3) . 4Q i\de-d.i pi d@co sthu ture
. where M i §)A21&rﬁm%ov7ﬂ/de t C%‘tol“‘o/rSf‘FM vﬁ desg{(ﬁaﬁ _
DOPE- PEGG+cHpAbras M) ) (¥h8) (n=6) . 41) A
peptide-lipid constryct of the structure : where Mis

a nonoval ent cation (M +) and desi gnat ed DOPE- PEG

6- bAl a- Mal -2 | MUTK (M21) (n=6) .42 ) A peptide-Ilipid

5 constr Uﬁl{er‘-@c M he st hYsbWEEent ‘M&%ﬁ%nM 1S adwrekaheited

cation ]SM and desnycfmat ed
PE-PEG¢-PAla-Mal-Hil3 (M23) (n=6).

43) A peptide-lipid construct of the structure:

GlnThrAsnAspLysHi sLysArgAspThrTyrSerSerGlnThrAsnAspMetHisLysArgAspThrTyrGlySerGlySerGlyCyI .

CH3(CH2)7CHCH(CH2)3\H/ :]/N\o n O‘—’/~\Néu\V< \“/”>Nﬁu\”/A:%:f§rfs

CH3(CH2)7CHCH(CH2)3\”/

10
where M is a monovalent cation (M' ) and designated
DOPE- PEG¢-pPAla-Mal-PTS-Milt (K, M).

15 44y A peptide-lipid construct of the structure:

GlnThrAsnAspLysHisLysArgAspThrTeryT

(o]
CH, (CH,) 7CHCH(CH2)3\H/ j/\ 'p' o—/\mM \/\)Nﬂﬂ\/\ ﬁ

CHj (CH,) 7CHCH (CH,) B\H/

where M is a monovalent cation (M') and designated

20 : DOPE-PEG¢-PAla-Mal-Milt (K) (MOO).



DOPE- PEG 6- bAl a-Mal -Hi | 3 (M23) (n=6) . 43) A

peptide-lipid construct of the structure: where M s a
worewewaizent cation (M) and desi gnat ed DOPE- PEESF/NZ2008/000239

bAl a- Mal -PTS-M It (K, M .684 ) A peptide-Ilipid

construct of the structure : where Mis a nonoval ent

cation (M +) and desi gnated DOPE- PEG 6-bAl a-Mal -M | t

(K) (MXO).45) A peptide-lipid construct of the

ructure : where:M . s a nonoval ent catlon M+) and . -

4SLSI gndt é’tfplﬁbgﬁ—i’ﬁ%d ‘Eﬁ*—'\}s&:% RIEI ERE METUABITSA pept

ide-1 p d construct of the structure : where Mis a

monoval ent cation (M +) and desi gnated DOPE- PEG

6-bAl a-Mal -M It (K, MEPThoAgyaspl Hp%‘aﬁﬁb@SPThﬁFafCYl

construct of claim 19 where the structure of th

pepti deqd, | R, dacPRSS I UG ﬂﬂﬁn
-cat|on(iﬁ ) ﬁ n |g Q/Lfﬂ?oz i SHgreat &' t q%%%ﬁ

and i s ot lep dehami iyl peptlde lipid co struct

of claim45 where n §s 14 49) The peptide-lipid
construct of claim45 where F'is a peptide including a
term nal sequence selected to pronote solubility of

5 the pepthed®. M is a monovalent cation (M*) and designated
DOPE-PEGg-BAla-Mal-Milt (M) . ’

46) A peptide-lipid construct of the structure:

GlnThrAsnAspLysHi sLysArgAspThrTyrS erSerGlnThrAsnAspMetHi sLysArgAspThrTeryT .

CH3(CH2)7CHCH(CH2)3\H/ j/\o p— O_/\NH \/}‘Nﬂjj\/\b/

CH3(CH2)7CHCH(CH2)3\H/

10
where M is a monovalent cation (M*) and designated
DOPE-PEGg-pPAla-Mal-Milt (K, M).
15 47) The peptide-lipid construct of claim 19 where the
structure of the peptide-lipid construct is:
. ﬁ :
* 0 0 (Xaa),
\WT/ o—P—o—" g O//\TT/. '
| ‘ n
0 oM : , o
*\”/0 .
o
20 , where M is a monovalent cation (M'), n is 6 to 14, z

is greater than” 5, and * is other than H. L



50) The peptide-lipid construct of claim47 where the

term nal sequence of the peptide is selected fromthe
WQ@Qe@ap3sensi sting of: SerLysLysLysLysAy Al aAl BGI/NAL®8/000239

G ySerdySerdy 51) The pepéide-1lipid construct of

claim45 where F is a peptide selected fromthe group

consisting of: (Xaa) z-7Val Met Tyr Al aSerSerdy; where z

is the integer 4 , 5 or 6 . 52) The peptide-lipid

f I 45 wh F i I
4§?2ﬁ:[ﬁ@&b? G ggngﬁgngégé%trdé% of g 5£3e4§%ﬂﬁﬁkgg is 14.

Ser LysLysLysLysd yVal Met Tyr Al aSer Ser G y
Al aAl aAl aAl aVal Met Tyr Al aSer Serd y
4@ ySer é%@%%@&rmm%@%@é @fyc533™ The where F is a

pept i degsdduicd GARSLALES thétﬁnaﬂdyﬁéeaﬁsﬁ@e lsdeced to
gl ycer ophosphol i pi d. 54) The peptide-lipid
5 const r (REOTSIeC BRI HPABL et thg pegtide.

50) The peptide-lipid construct of claim 47 where the .
terminal sequence of the peptide is selected from the:
group consisting of:

10
SerLysLysLySLysGly
AlaRlaAlaAla

GlySerGlySerGly

51) The peptide-lipid constructvof claim 45 where F is a

peptide selected from the group consisting of:
15 (Xaa) ;-7ValMetTyrAlaSerSerGly;
where z is the integer 4, 5 or 6.

52) The peptide-lipid construct of claim 45 where F is a
20 peptide selected from the group consisting of:

SerLysLysLysLysGlYValMetTyrAlaSerSerGly
AlaAlaAlaAlaValMetTyrAlaSerSerGly

GlySerGlySerGlyValMetTyrAlaSerSérGly

53) The peptide—lipid construct of claim 45 where L is a
. glycérophospholipid. | , ;
25 : o . o ”
54) The peptide—lipid-constfuct of cléim 45 where I is a
glycerophospholipid selected from the group consisting
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730

gl ycer ophosphol i pid sel ected fromthe group
consi stingof : 1, 2-0-dioleoyl-S -glycero-3-

w@bwspbssui dyl et hanol ami ne (DOPE) and 1, 2-0-di BCEAZI08/000239

n- gl ycer o- 3- phosphat i dyl et #&dnol am ne (DSPE) . 55 ) A
peptide-lipid construct of the structure : where Mis
a nonoval ent cation (M +) and desi gnat ed

DOPE- PEG 4- Syph. 56 ) A nethod of preparing a
peptide-lipid construct. (F-SL ) of claim19 to 47

i ncl udi#g' 1hg'9t— bSE%?Yl‘ﬁ#‘éJdé{ eRG~a" -

mal ei M griaity at/l ¥ €hHho BanirRCUDBPE ) CORST T ULto-RY stearyl-
reacting a naleinido-donatLQ? reagent with a precursor
const r utt O eRe - StPReIRitA- iidvdiet hRpp 1 amhee &i-ng
the mal ei m do-derivative of the precursor construct
wth a peptide (F) including a Cys residue and

980l ubi It PsRLifezlapid srnstiiEte OTLERE SETYGHiUFSSel ect ed

fromthe group consisting of diacyl- and
di al kyl - gl-ycerol i pi ds, igcluding gl ycer ophosphol i pi ds;

0
il CHC X lLV<o\v/%} GlySerGlySerGlyValMetTyrAlaSerSerGl
3F%12)7 H(Cﬂz)yTrO o-B-0—""Ni 0/\Tf Y Y Y y y
' ol oM 1 S

o)
CH3(CH2)7CHCH(CH2)TT(O
o)

where M is a monovalent cation (M') and designated
g

DOPE-PEG)4-Syph.

56) A method of preparing a peptide-lipid construct (F-S-
L) of claim 19 fo 47-ihcluding the steps of:

. Preparing a maleimido-derivative of a precursor
construct by reacting a maleimido-donating reagent
with a precursor construct of the structure L-S;-

NH,; and

. Reacting'the'maleimido—derivative-of the precﬁrsor
construct with a peptide (F) including a Cys

residue and solubilised in a solvent.
where:

L is a lipid selected from the group consisting of -
diacyl- and dialkyl-glycerolipids, including
glycerophospholipids; and

S, is selected from the group consisting of oligomers

of ethylene glycolﬂ

e
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Si is selected fromthe group consisting of oligoners
of ethylene glycol.57) The nmethod of claimb54 where

wo bmossuwrt ure of the peptide-lipid construct PGI/NEI®S/@00239

nis 6to 14, wis 1 or 2 68the sumof x and y is
greater than 5, and * is other than H. 58) The

nmet hod of claim 54 where the nal ei m do-donati ng
reagent is selected fromthe group consisting of:
Noxysucci nim d ester of nalei mdobutyric acid; and
Noxysucci nim d ester of nalei m dopropionic acid. 59)

57he nmethod reft holab &fa WS £ whelrel ShaNsOLh GO o the

et hyl ene gl ycol selected fromthe group consisting of

6 to 14"%19334d|9Eé1?P§(£01?%th‘E’{§ Ay:  60) The nethod of

claimb54 where Si is PEG. 61) The nethod of claim54
where the solvent is selected fromthe group :
consisting of: trif luoroethanol; DVBO or mixt{ttascys(¥aaly
t hereof. 62) The nethod of claim54 where the Cys

residue is a germ nal QIsores' W)D‘jﬁf nmet hod? of
«¢l aia 5 erg F is_apepti ddoincludi a _proxinal
fﬁ?}m nal sé’@%ﬁé’e PTS)N‘M ed tg PFondfe) N s
0 . oM " '
“\T(/Q 0

o]

where n is 6 to 14, w is 1 or 2, the sum of x and y is

greater than 5, and * is other than H.

58) The method of claim 54 where the maleimido-donating
reagent 1is selected from the group consisting of: N-
oxysuccinimid ester of maleimidobutyric acid; and N-

oxysuccinimid ester of maleimidopropionic acid.

59) The method of claim 54 where S; is an oligomer of
ethylene glycol selected from the group consisting of

"6 to 14 mer PEG (PEGe¢ to PEGis).

60) The method of claim 54 where S; is PEGe.

61) The method of claim 54 where the solvent is seledted
from the group ¢onsisting of: trifluoroethanol; DMSO;

or mixtures thereof.

62) The method of claim 54 where the Cys residue is a

terminal Cys residue.



solubility of the peptide in the reaction solvent. 64)
The nmethod of claim61 where the PTS of the peptide is

W@ e00emssd7 from t he group consisting of: PCT/NZ2008/000239
SerLysLysLysLysA y Al aAl aAbdAla d ySerd ySerG@y 65)
The nethod of claimb54 where the term nal sequence of
the peptide is selected fromthe group consisting of:
G yLy sLysLysLysSerCy_s_ A | aAl aAl aAl aCys

ySerd ySerdy s _SerLysLysLysLys@y CysA, )
GS&N aAl gleé%dgégs‘éofﬁ%%% adhprEe¥ The? R ncluding
claim &4 idalt t&rmipeptidasrleqbed) fsomdhal kicSbromote
of Peptides . 67) The nmethod of claimb54 where F.is a
pept i des¥iediéd PF ol e RERfricifp 10okERsEPgin solvent.
G nThr AsnAspLysHi sLysAr gAspThr Tyr Al aAl aAl aAl aAl a Cys

5 64) The method of claim 61 where the PTS of the peptide is

selected from the group consisting of:

SerLysLysLysLysGly
AlaAlaAlaAla
GlYSerGlySérGly
65) The method of claim 54 where the terminal sequence of
10 the peptide is selected from the group consisting of:

GlyLysLysLysLyéSerglg
AlaAlaAlaAlagX§
GlySerGlySerGlyCys
gz§sérLysLysLysLysGly
QXEAlaAlaAlaAla

CysGlySerGlySerGly

66) The method of claim 54 where F is a peptide selected
from the List of Peptides.
15 ' ,
67)  The method of claim 54 where F is a peptide selecfed

from the group consisting of:

GInThrAsnAspLysHisLysArgAspThrTyrAlaAlaAlaAlaRlaCys
HGlnThrAsnAspLysHisLysArgAspThrTyrGlySerGlySerGlyCXs
-‘GlnThrAsnASpMetHisLysArgAspThrTypﬁlySerGlySerGlyCzs‘

SerSerGlﬁThrAsnAspLysHisLysArgAspThrTerZS
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A nThr AsnAspLysHi sLysArgAspThr Tyrd ySer d ySer d yCyj 3
A nThr AsnAspMet Hi sLysArgAspThr Tyi J@ ySer G ySer G yCyj 3

W®200808G#NThr AsnAspLysH sLysAr gAspThr Tyr Cys Thr AgT/Rzzb8/800239

Hi sThr Al aAsnd uVal Cys ProAl7&H sThr Al aAsnd uVal Cys

Serd pThr AsnAspLysHi sLysArgAsp Cys 68) The net hod of
claim54 where L is a glycerophospholipid. 69) The

nmet hod of claim54 where L is a glycerophospholipid
selected fromthe group consisting of: 1 -
, 2- 0-di ol eoyl - s. n- gl ycer o-BarfyrinsideddgTerhbad ditiuve1Cys
(DOPE) and 1 ,2-0Odistearyl sn- _ .

gl ycer o- 3- phosphat i dyl et hanol aniff@P¢EpEf hrAlgysngluvalCys
nmet hod - of effecting qualitative. an antjtative

changes xn the | evels of ps:ep]icfyldle g)%ﬁgégg}é Slg SIfﬁfﬁaArgASngs
surface of cells and nulti-cellular structures’

Locl udi the step.of: ., cqontacting. the cells or

GEEI ti-cell di% OQt'BEc‘f]cﬁ”é‘é% t“%‘eéesal ufidn of a

pept i deylydirdpheBshoussiddf any one of claims 19 to 55

~-at a concentration and

69) The method of claim 54 where L is a
glycerophospholipid selected fromvthe group consisting
of: 1,2—O—dioleoyl—anleCéro—3—
phosphatidylethanolaminé (DOPE) and 1,2-0O-distearyl-
sn—glycero-3-phosphatidylethanolamine (DSPE}.

70) A method of effecting qualitative and quantitative
changes in the levels of peptide expressed at the
surface of cells and multi-cellular structures

including the step of:

. contacting the cells or multi-cellular structures
with a solution of a peptide-lipid construct of
any one of claims 19 tov55 at a concentration and
for a time and temperature sufficient to allow the

construct to incorporate into the surface.

71) The method of claim 54 where the peptide—lipid
construct is a construct of any one of claims 19 to

47.

72) The method of claim 54 where the cells or
multicellular structures ‘are selected from the group

consisﬁing of: red blgod cells; and embryos.



for atinme and tenperature sufficient to allow the
construct to incorporate into the surface. 71) The
woredoboss3af cl ai m 54 where the peptide-lipid coOPSI/NAZIS/000239
is a construct of any one a1 clains 19 to 47. 72) The
met hod of claim54 where the cells or nmulticellular
structures are selected fromthe group consisting of:
red blood cells; and enbryos.73) The nmethod of claim
4 where the cel]s or nmulticellular structures are
-ﬁﬁm&n cﬁﬁ‘? Ch °|‘F{Jlotfi Ca&RHTI %‘f "Qlerrl?cttfheeg.egﬁii)‘?ﬁ'he
met hod mil€lailmb4 wieractied iarR andaheoperatare is

no greater than 2 hours at -37 C or 24 hours at 4 0C .
-multicellular structures.

S5 74) The method of claim 54 where the time and temperature
is no greater than 2 hours at 37 °C or 24 hours at 4

°C.



