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FUNCTI ONAL LI PI D CONSTRUCTS TECHNI CAL FI ELD The

invention relates to nethods for effecting qualitative
w@eaoqsiEnt i t ati ve changes in the functional nOPEL/NER08/000274

expressed at the surface of cell nd Lti-cell .
MeREORR PE AT MG (i g ASESR G UM LEFGR chByrve

such nmethods. In partPEYEOP T nvention relates to

functional lipid constructs and their use in

FIELD QF JJABINYERHdOMer apeuti c applications, incl uding

ser odi agnosi s, where the functional nDietﬁ,is,a ) o
[0001]  caFirorrgetnbmsentipagelrige o eingmnealr Imere eerapley Epigy Biglyding gangliosides to

. oni l. .. . » i Li
T e S

© maintainifigiCihéremalg growéit ineJoaxipinéss edchalt! stbyectsur f ace of

| i posorres, cells and multi-cellular structures
[0002] g[) it gpeeﬁﬁil(f%l%)gl. ipdsd ﬁg ﬁ%gvngﬁ':aﬁ%gi‘f%%v'};&%%@ 9%%ﬁ§£u%9§ W7 562706 and NZ
562708, bo@ iebryefeddtherdd® Py ted@endelie tHe@htijery. eact i ve group (e.g.
mal ei mde) , conjugator (e.g. biotin) or fluorophore
.q.. fluorescein). The specification acconpanyi ng
BACKGé&W&@ati onal application nunber PCT/ NZ2005/ 000052
(publication nunber WO 2005/ 09036 descyi bes the
[0003] pﬂélgfaqo&moawosp%a g Pt jpﬁﬁg&ﬁ% Eﬁ’i%ett?‘{ft?tsgplf‘?ff nofggl growth and
developriet SEhORER Of ciffdf @St inRGbrAvabdd SN Re BB AR $dsiidiees, World
changes in the | evel of carbohydrates expressed at the
Health Oggapipation, @fnevel 1981)and nmul ti-cel lular structures. The
use of the constructs to prepare quality control cells
f ' 1129 Y-S RGRORE £SwihS up formulas, dieteti
[0004] dg@ér ﬁ%é%jea g%fgg{@#gglﬁy o(%f&acg%npany%’rﬁgg [ ngé1 nat | onal crenie
products agphdtheatairg nomueinbercoRGoANARCOS YD BaAB4prdyqed bbing adi-buman milk.

nunmber. WD . 2007/ 0351 descri anot her net hod fo
However L RRFBREN SPTAR BT GBI BLSE DR B RGP S humman
milk. NohlHnGarhehyeiiatRhias céigopodsiedp iyl lcuri@ins & hihibpbropdiion of

use of the constructs to nodify enbryos to pronote L
saturated gy geidathagiruiap irilriag hgt forar leedt plsino 1%%%%%3&]_ -lipflgnic acid, and
polyunsatﬁ&@&ll éﬂt}é@(ﬁ&qgat&a@&&mgyﬂop Hodnihi gfow h&p@éveﬁgmeh@ 6(“)}9& McSweeney,

nunber ‘PCT/ NZ2007/ 000256 (publ Fcation nunber WO
2006) 2008/ 030115) describes the preparation of

fl uorophore-Iipid constructs. The use of the

cons S, |
100051 * AL duch LIRS R Bl ol it S5E520n Korh BREAT GGl b formules
among othbreprpéyatsd e sypexfly @ededdabing hev-gin diigcgrodfcteeich as shiolnutke Using 2

ene manj pul ati op, chem. cal,  .nodificati.on.of. nenbran .

reduced-{ediy geaeh Ctmepns alfaedl PRSI ST HE™ DR i Meluded in the
final prodRBC D@ 8218 1BaRSh£eRbmpleR GbRIE s@hlas hodphBHZ gf3pBingolipid level
O (1995) . Medof et mh (1996) . t?i%r% fng/gﬂ(tz%%;%o prefees
are signifigasythyderaer tharnt thgse ip hooay mily SanahgaPiaztet 8} 190300n)2nd frz700)

et al (2004), Skountzou et al (2007)). In addition to
[0006] t h@?ﬁmgiecggeﬂ% Qéve%fprr%ﬁ{ 4% GHRANYE Re artecgfqgigﬁ%ldstlhﬂd development.

expressed”pepti des, exogenously prepared peptides may
Clearly, nbwn(cd upgredvet devilppings voll hivesigmirbntaattectg tonlqualitn gf life. Additionally,

. biotinavjdin conjugation. Biotin binds to the . .
reswcted gty TG PESPETRI IR e HE G LBt i Wi oBhrsiaee o
agent sholwh th irftfreaﬁb&gﬂftﬁe Ide¥lckbandi® bf taintiti Beafthy @dgtivilchaRtg widk benefits for
) exploited in a nunber of |aboratory applications. In
infants andrrhildren {Bsrgebth2084pl i cations biotin is |inked to a

~ mol ecule such as a carbohydrate or a peptide. The
[0007] Pf @B&BEQ 'hkﬁL siRihng r@ﬂ%ﬁ@iidé‘ék@ﬂeﬁ&té@tpbﬂa@é A PinbS o €5t al B ctions

i n anunber of isolatihon or separation applications in

because gadglioside prafides vary from one tissue to another (Rueda et al,, 1998). The profile of

individual ganglioside species is reported to change profoundly during development (Résner, 2003) and
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the coupling of peptides to the |ipids of nenbranes.
The specification acconpanyi ng international
W@pEbosEo: on no. PCT/ NZ02/ 00214 (publicati on nRCT/MZR008/000274

gangliosides st e gk (G AN MBI EHET R PETFHE P SU R U {5 and s

reported tdThd EenBE PR it REmPbAInkMldatiBIEb by €S flBmigdRi tRfant heurite outgrowth
contacted with a suspension of cells for a time and at .

 (Mendez-tprorfoSnaitege.08%f fi ci ent to all ow the Bi oG nol ecul es

to incorporate via their di acyl lipid tails into the
ce l € S U u
[0008] awb n F‘g 16‘2% fe&,gg ‘ﬁgdy&?i] g&fﬁgaggq%%g r%ﬁlﬁ@@{ﬁdW%) but

defunuvesayrdkawe)f(gﬁnghbed&w@fmduoﬁs the hoellah plabsntcie thatchmgl fv{gmttlrme of

gangljoskge)% h%gﬂgrr{g tvglreg di fci 18?zin§§crrg}ugaf§| rtg}g(%rglegtto\é: Balgzrllave some
biological $&afidaa&dol fednBel &uﬁlfc&eaopﬁleﬁthﬁlefgﬁgdlaﬁu @ttt gkdvsth\(Pah @ al, 2000;
bi otin-avidin bridge. In either alternative of the
Rueda, 20Q7ybragy ¢tg! HEYhod" the ampunt of peptide localized to
the surface of the cells may be controll ed by
[0009] © oméo%ih%lp 9 £ be ijQ&(‘cﬁrﬂEJ el QRinvthdba B g,dox&&ame;n@tfw@ala&mm gor -
whi ch t hg"Bi oG nol ecul es are contacte
increasing thepegitivrdevtlopmbnttor geowthof k debjedteorrtpdi lease gragisle|the public with a
useflllch(l)—}gf\:/vever the utility of the nmethod is limted by the
avai lability and dispersibility of BioGin :
bi oconpati bl e nedi a such a saline. The speC|f|cat|on
SUMMARY OFaHE RYVENEIOR | onal application no.
PCT/ NZ2005/ 000052 (publicati on no. W 2005/ 090368) :
[0010] dekcs fibespect tanievatiep rdBthodneas niae adrnglen @pids for maintaining or
. carb hgdrate anthgn to the surface of ceJ 1 e hild
BB B TP BSOSUAY LY I PRER- T p‘s g+ imant, or ¢
subject. CONstructs that are dispersible in bi ocorrpatl bl e nedi a
and can therefore be used to preparenodified cells
without |.oss -of vitalit However a nethod o f
pr&p Afotheg SRS Bt PREEVFRIANFERERET P PGP ROEGTAT SRS, such as
di spersibility in bioconpatible nedia and of general
1)appl bgabi anie)@u&@ g Rsidesrhas not been descri bed.
Rel atively little vvork has been performed on the
(i ouph icorgpofitiqreqoniRtiins 08 opMespEfaBigsides (sagh tsridni &uafrtraco
conponents prior to their incorporation in self
in the ma’ﬁtclﬁgtqpé (l)frltgfohhlﬁﬁtg)n%f Hal\Wi&s o?M@Qa bREPA HAntaining or increasing
However, a variety of st and%r tech ues have beer%
cogmtlvedieseimprbed of ofoetdhenfanty at dnld sobjeg|wheginfhefeptildes it orally
dmini Ii({)osome su facestnl\/arti n et al (1990) has revi ewed
administered 105 fROBFT A& SRIHY roi eti es i ncl udi ng pepti des, to
the surface of |iposones. Blunme et al (1993) descri bes
[0012] t hin Gdprhigctahe itentwairelates 8 theluge & eheplrasert: nogplex lipids in the
manufac%@?ﬁ%@%&n@}aﬁ%&ﬁf %Ergés?rre%% b{v@K&nrgalgtggmgeoqemncargagmg
cogmgvedfevaég}x&ﬁmywa@maht eafiRdubjaide hydrochloride) is
used to activate the Ilposorres prior to |ncubat| on of
the activated |iposonme suspension wth ‘
[0013] alp ﬁoalsqwmgrethe mp@tceotebeet%meém frpmaigminingpr ifcreasing growth or

i | St B 2808
it REBSI 0B8R, UL B o) LORLS ol SR B i
compositidnecopipaiding ede oHassl cgnlmﬁ:bé)elrplcstto alfoe(tdl%&)nt aeshild fubgcain need thereof.

het er obi f uncti onal crosslinker used to facilitate the

[0011]

[0014] syﬁ? a}it1e|§ ggpe?tr ﬁéngf]g%t?oglﬁt:eﬁge% goe? Im\;:g}od og ugl%‘lg %%elf Iornrlﬁgre ciomplex lipids
h as oh€bhitb oxraeé for (RE@iniAY S agee Uz|tla6r I\ﬁﬁmgﬁ’lﬁn 0ncreasin
e OdaI ton&n?ngﬁ rThe cr ossl [ nkéfﬁ%%‘g 2- (pyri dylg?hl 0) &

cogmtlvep}ewemg;}t o( p@m}al atﬁdeqq_thg, g}e&;@gsceg)@pﬁp&-p@énc@g gpregnant mother with a
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(NHS) as functional groups. v .Ishida et al (2001)
descri bes the preparation of |iposones bearing
w@oyestsyl ene gl ycol -coupl ed trasnferrin. TranB¢BENZ2AG8/000274

ComPOSI%%EW gﬁ-ﬁllg?q (%ogrgoéé ﬁé’gﬂs\?ﬁ!ﬁ%gsagflg%gg% LS5 Igﬁ%&deﬁ and informing

the mothbid thhd thy ccbrﬁp(bsﬁhon\/\iflll%a@rychﬁ Pk &S g gra‘&fgﬁcﬁrl tﬂzgnt@fn ot increase cognitive
chenot herapeutic agents or plasm 'd DNAs to target .

developmegf pigthe fpesa sefiest et al (2001) descri bes the
i ncorporation of a peptide sequence (GERGRS) and
[0015] hygy RhPLG,EehE mﬁafo@ﬁrems tdematotRE €siff ofEMhER! bihplex hplds
activated |'i posones. The incorporati.on was carried out
such as onmmght gahghoelaipbﬁxyiaugmag opfncidaghgigrawii ordmp;atamntgaqumcreasmg
hat Massa r et 0
cognitive %e\{e?(%mtleﬁlt C%J%) eic%:1 é}r;ci rrr]léygg gm 1:1 S Erﬁ%\%}% a sulath 3} C()msposmon
comprisingh@ier Stc@E complgx dpids sichb bed (Bt}/tn&ﬁ@tghﬁ]glbelds&miﬂ idforrhing the subject
nost i nportant requirenents, processes based on
that the cERBRTIESH] VHALRIASHE BT ESH PREEGH 95 IBESHregsnitive development of
the subjedtVOl ving extra steps would be nore difficult to be
scaled up at the industrial level . A hydrophobic
derivative of the peptlde sequence was identified as
[0016] pr'Bh¢ Wllayingsmbedimesisopar telaestongy of e 8bptsraapictn to t he
surface of |iposomes. Chung et al (2004) describe the
[0017] an &%@h@oo@lﬁké{t rﬂl@ 8Rd oxsrgbx%lcg anea%fcﬁ Gle agt'nngg@gd RESmother during
i ncorporated into the menb l's and
gestation spdthglgatvedi icbneeraghiopfa Iﬁ@etzp @mtemt pabraef ganglisglle cPEe® (fra foetal
) (s) to regulate biological cell responses and the
extension of this concept to the introduction of
- functional nolecules at the end of the PEG chain. Kato
[0018] et Inadne(c2HM)meteShe bbeoﬂnﬁﬁtcbﬁqﬂe&mplda Aetudeiimgrefl to an infant or child

i R TRLESULET RLLEL Ty 10, Ui, ety st o Ly 00,

(DOPE) derivative coupled with hydrophlllc pol y
[0019] ( epRynetgloisioyidé REFIB) Anasuset t8s gid3Bosdds 3. CMore preferably
nmenbr ane anchor. Pept |des mere conjugated at the
the gangh@plgf sempaser bl a E}% &, thg composition comprising one ot
more gan 15851?1‘35 E&ﬁﬁﬁéey Sné\bmg{egﬁfé’iﬁﬁgésr&'ﬂ@t@@ el G)(/ﬁt G\IWZ @MS t@M4 GD1,
ynt heti c nmenbrane an PEG30 noi ety
GD2, GD-’a@ﬂFll CdliZe éBTs’)'oGwI rehGPbmndfany hee gymoteatfitioe TN apre‘c” derivatives
n oted by Katq et .al (2004) if the
Whmﬁtm?néﬁ%?nls %@% uUPnO?m“WEPé¥nK”e ¥ abl e and
conpl i cated processes such as |iposone preparati on and
[0020] t hHefMﬂilpme@bdpb@ﬂmmﬁpﬁMrgmnh beneed tomplabligidecatmptisbent least

eqwredto anch nju into the. cell
abonr 01 Eleliis R Saih 7 St el AN G0 R U A Eamapiag one or more
complex kp@0DmmRss 4thakt GINLhEHiGIARIRY 88 dgnshrr s with hi gh
hydr ophi | e-1 i pophil e bal ance values (attributable to
G spacer with a high nunber of oxyethylene units)

[0021] weMﬁeree)tW@m Egmplstipm pee il dereint eomgprises aideapiabeyt 1 Ho%vévéré 7,8,9,10,
fiicC
1,12, RLISEH. S35, LS B, L LSS TR 808, 10 me
gangliosidex y &Wbm@am tusd udeful sangs, miyHee cél)opfmde@m agf of these values. (for
example, %O%.{ lfga );Be t | d O%)O§§/£¢ aléo%g%ég gg u&ép ﬁo&a{b{%gte ]aO about 2 to
about 10,FEGHSRBCBRbYOL D Ag)h Me@umrfo%mmmdﬁwrﬁmwm 3 Sgh@Ybout 20
elicit non- speC|f|c adherence of protein (including
mg gangligpidesyoiledormpuletdant ai n i ndi vi dual s) and/or the non
specific activation of the conpl enment cascade. W nger
[0022] gt ARLnkdRBGhe B53G1HBES ft)gﬁulgtg&]f&?%{fﬂdg Bt st about 1,2,3,4,56,7,8,9,

romoacetyl ated DSPE with a th t er m nat ed

subject.

110,11, 12é&,dpelh, il 6l ScBhpP ios EhgigaprefetablyGt deastmbpurts’-$ fng ganghosrés per day to

human t hr onbi nr ecept or
3
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pepti de agoni st (HS Ser PheLeuLeuArgAsn) . Hashinoto et
al (1986) describes the conjugation of iodoacetyl ated
W(DﬂWE/OS\istm thi ol ated conpounds. A need exi sts P@r/szoos/ooozm

e o588 S TEL 00 1 POSPRILI0 R 95 P SBPSLEAR! S

about 203a%|o{1t 2858080 200 8bduk Bitd a8&U 20! W6ES1 tosd%@bt A5 abduU® 056 ABSut 10, or about
by ‘one-step nethod". The nethod shou] d desi rably

3 to aboyy rlgmgitepﬁéemhl)d@ﬂIf@wtdat@@nsfqrmewdttﬁ atovigeabpatalh mg to about 10 mg
l.e i oconpati bl e nedi a and spontaneously
gm¥¢o$$5§B§¢§#§#g |ﬁm?% t he nenbranes of cells and
nultl-cellular structures. Peptide-lipid constructs
[0023] wi Thhotdmstedoharacfoenilgtiorcesetn beramtmayi atpede:t 0 have
utility in a range of therapeutic and diagnostic

I I sero a 03| Ml itiopn to .
o BRI EARR SRR O K BT BRRAD i e MR i v
cOijeBEite (MPC}‘I infilkipoteiticdite (MPP/ o valey proteihisocteds-al WPCchr WPI
constructs that are dispersible in bjoconpatibl e nedia

(b) Oaﬁ@‘@Eﬁh%%hé%@§¥Q”Pﬁe%ﬁﬁﬁW%Fémgﬁﬂ%e?%e menbr anes of
© Ocﬁ%g‘quRQ)rbih ek iddh@fiergt ructures. It is an object
of thi's |nvent|on to “provide functional-lipid
(d)  0ddh¥brumnin shdmingel i t he preparation of peptide-Iipid
Nstructs t are dispersible in bioconpatible nedia
©) 9y§fv%ﬁf§%é%ﬁ§1y(fncorporate into the nenbranes: of
(f) 0cEhloanglinsddainpietdieael | ul ar structures. It is an object
of this invention to provide peptide-lipid constructs

t hat _a sper | e in bioconpatibl e nedia.and
100241 ¢ Bt PP RSP B REG T o RO BP APRor 2 grgnore
sphingoliBidel, dFéht br £8kd sphizo Sl Ells b H@Smativd e&ee&bd)@(swoxaﬁeretcembﬁdes or one
read disjunctively with the object toat IeasttgrOV|
or more gaggliqsidet,jo¢ 2 wPmhNAtQsef ARy tEner BerThgee e ganglioside is GM3.
s
Altemau{géyvv l}g!.rgﬁfél @d B o%%ﬁﬂggy é@@gah gﬁb\éﬁ@tﬁgg ?ggmﬁe 8¥ at least GM3
and GDahere F is a functlonal noiety, L is a diacyl or a

di al kyl Iipid and S is a spacer covalently linking F
[0025] t o%n %rep it hetsi)illlub%t) D n@téllré)%s% X u?c[ gco centrgte olg ?eady to-drink) or

powdereds el Et&ﬁ]hla ﬁﬂﬁht forimuty, Gdlloerort foanulk. grewﬁgelbefbﬁiﬁhly pr dibtetic
substructure i s : where h is the integer 1, 2, 3 or

product. 4~ preferably, g is the integer 2 and h is the integer
1, 2 or 4 Preferably, Mis Hor CH3. Preferably, L is

[0026] AndbaR hBbiiaRhRaRAOsRAPs RinttonliRikag Bﬁ@f)ﬁhabzl géngllosidés (such as a milk
phosp hat|délethanolan1ne . Preferably, the struct

fat exteacfcopipestsuhieest g 0 B2 2dHo P86, § hoituAds! PHes. 8a¥ Binps 445

5,5.5, 6, 8557 HELUW 8’5 YRGS € Vi s 5, tz?%o' 5 80815 55400865,90; 75'\/!%0 8'5590 95, 99 or
a hgnoval ent’ "cati’on,” and R'1 "and R ar€ i hdépendént’l'y

99.5% byseélgtttt@all Hprdo and heefig rongps m@znbft slqctq:g befweem h¢<}y¢f tbese values (for

et SHSSTY EARSHLL B 203L P08 BB 0bane oy 2 s

95%, abd’iﬂt 35 to7zbia>ae@3%caeaﬁwo 18Gb&ut 9(5P/<§a90dﬂ63&ﬂﬁﬁﬁ1ﬂ95% :&fblud40 to about 95%,
- oct adecenoi ¢ acid, cis-9-octadecenoic aci

about 45 al?@u 85%crhoatterbPEe T0P-dbovy Safoi2Bory Ve pherid8rie P'aout 99%, about.
15 to abdh¥ 9‘9’/0 rﬁJoﬁt ZJO]TO aBSﬁta}ée/Q e‘iggﬁtCZng 'agout @b@o ;gou? B& Rﬁﬁﬂ)‘ﬁk 69%, about 35 to

acid or cis-13-docserioic acid. Prefefably, Fis a
about 99%,1 algduit 86 al abooi 1%y, behett t@dlbbuuﬂﬁ?f’/t, labouy 560 tp 2lemn P %t abrget 5 to about

o G BN 4 BRSBTS 901 g EESH B oo 0,

about 30t&ebdut 76%, AHRESS tal MBui THG, %b@tmonb Q¥ AE8YR abaNab it®idut 70%, and

lipid construct of the structure:
about 50 to about 70% by weight total lipid).
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where F is a carbohydrate, x is the integer 2 , 3 or 4
, yis theinteger 1, 2 or 3, and RBis Oof a
waapsostsot ed hydroxyl of the carbohydrate. [foPCTNEZDORY00274

age 11]Lln a second alternative of the first aspect )
10027) B R Sp I By PR o GHEVT AP PP GBAE TR e i o 2 milk
fat extrac Q@n@hgéd% Khf abdMi@reok, 0.5, 0, P8PY.6AR7, 0v8, 09, tbel 5 at@g,ejr 3.5, 4, 4.5,
and Ris S of a substituted sulf

h
5,55,6, @957 aésa 8800, A Sp2s. B, 33 01 PoTbaSt. bl TofhAoc0, 95, 99 or
99.5% by gé;pgg %’1] Ica;ﬁ? ggga Flls Fk'?gpg gﬁ? E:Jg %ih?c?%{: tt)ett\g?entaﬁz%pMCgemalues (for
example, slbduu 6ttu nleout WH%:, ebdut 116 td dbeuchen] abahit 15 toedoti 3580,gbour20 to about

o5 oA 8 P06 S LDXSRT 1 08 2 DL UBERY sour 2,

about 45 tmcﬁunwxatdb@ﬁt W@\é'bgﬁts)s% fab'dSIiHSi taraebutl dopi, db&@nstis wtsdut 09%, about
t he st ruct ure. he conj ugat or bi ot

15 to abog Pk, abgut }Qetqahp@é)gr/o gbout §5 éq atzput 9?%0111}061\1,'\,@ tcbs}})or}a%‘)e/o about 35 to
about 997 Hblolly £ {d b0 ®lok GO E aﬁ’éut%@ Bwlgtsofééﬁ’@&ﬁ 9§%eabout 5 to about
i hvention provides a functional construct of the
70%, ab081t Tuotabpet 70%51@beutFl Sitg alpdve 70%udr®p B@ realgfut ¥ (D%oarb@st:& t@ about 70%,

b §P m/a 0 eriyatives) 0
about 30 aé)roug O/o,aatl'l)gu ;2 01&7 % talﬁ%utt It% 89%uﬁgb CBlg Fu%bﬁ)f'lt 70%, and
about 50 a;faHohem%%t/hue%@ypm pRolpani vative of fluorescein (or

one of its derivatives) Preferably, the substructure

i s: designated desi gnat.ed MCMG
[0028]  despyynsmBadiopnssthe cgmgoswn&g@a)gﬂag 8ge eavgeowanghowﬁ%a@uch as a milk
fat extracé%gngHS(Q-%pEQstt bR 0.00eND30M4, Wfp\il slessa wal ero, 3@' ubhe 13 14, 15,

peptide-Iipid construct of the structure F-S'L where S

16,17, 18|, £9,205Padar23| 2hRad6t Y, B3P @r 0% yphtight db onelonmere phospholipids
I he su Uk L
et ELHERS L5 SUBSLEUGLNA, SISO I DL B
phosphatidgls@iregind ﬁ}ﬁa@pﬁdudﬂmﬁxeﬂ ahH)aseftlhen@a iy hd Gélental besween any of these
r

values (foaﬁ)garrﬁ‘)lgrabgtftk)h etiolrff]g I‘-’/? aboqsi)e?f tgraQB}lSﬁAf) /R/I alggutqet(??lgel{éOg/o about 2 to
about 30°%6T BJo8F R bouk-3098, z@)od! AGyIgLy et opBesPROIHRI $H% MBE& 10 to about
preferably, L is phosphati d(yl et hanol anmi ne. [fol | owed

30%, abobtyl fptggl@oq_quﬁfp,@b@lpt@Qny abqqﬁ 80%; st Qlgo gboytp&o, about 0.5 to about 5%
about 1 tcp Bpotult g@o LR \N‘% t§ WSk rSh}CS u@glt(ljl g@éuttf)g'? aB&Ettd o abowI 10% about 0.5 to

ture: ere v e I nt eger
about 1006 zrlmnollai ﬂj’q;tut @) zdunpt %tq;chblaut 1(8m,chbRut, Qtoaab@ut 10% about 4 to about 10%,

about 5 t%fqgf;llg?@’ro,e fl}cre L@)&Ei& f%’g}rﬁ (SSP OUB? '{;I%?Igi é oqabout 20%, about 1

to about 20%Q,.aB8a 3R ﬁ%@dm Qb&utaCloAbo€d 2998 abea@aadacaea@ 0Yaebséht 5 to about
cis- 7-hexadecenoic acid, cis-9- hexadecenoi ¢ aC|d

20%, abogs KL g-2bget e cbasile taewr 2@°(°st9Vf‘6&1°cté’<§é@%ﬂb‘inefcdihoéphOhPIdS selected
mdepend&r{t@r}?on? Plslgs%ql %Bﬁﬂe, gfeﬁﬁﬁolmcg

ctadece ci s-11-ei ¢os n0|c
phxphM$@kdﬁErmni@Kﬁﬁhm@ﬁSEﬂGﬂb aC|d. [foll owed by page
18]Preferab|y, the structure of the peptide-lipid
onstruct ncI s the partial .structure;

. where w i .

[0029] ciH 30the te f‘2compos o%omgngn% pric oLm rset%aﬁ% oglgles (§uch as a milk
fat extracf ldbfnb)viﬁ‘ersyt leﬁ)s‘t aBOLQﬁSI 0.250.3]Wet, 05, 0.60. RO DAe1.0[1f Y| DHYSA 3.5, 4, 4.5,

b age an_enbodi nment_ of the ng% c% é
5,55,6, ¢ IornobR v dbd el lpepOTcs s Sietr o {0gB, She. 20,95 or
99.5% by%&eﬁél‘l@ %M{gﬁomde, and useful ranges may be selected between any of these values (for
example, about 5 to about 95%, about 10 to about 95%, about 15 to about 95%, about 20 to about
95%, about 25 to about 95%, about 30 to about 95%, about 35 to about 95%, about 40 to about 95%,
about 45 to about 95%, about 50 to about 95%, about 10 to about 70%, about 15 to about 70%, about

20 to about 70%, about 25 to about 70%, about 30 to about 70%, about 35 to about 70%, about 40 to
5
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where the sumof x and y is greater than 5 .
Optionally, Fis a peptide including a proxinmal
W@ 200805182 sequence (PTS) selected to pronnte SPUCTINZLG08/900274

of the peptide
about 70&2'%%4%@&5)93%7‘1 & drbevan e ‘?Ht%ﬂén’d gﬂ%ﬂ“ﬁ’[} g 1a one
embodim@ht th§@&rh Siab YonAbAALAAAM Ridd Ho%@ﬁr@eé’@ﬂﬁr)GM3 ora
Preferab the s residue is a termnal Cys residue
combinatisin th¢reofp éptopel ernb e)1t Fireefogtpabifign cethiprising efieryimore gangliosides
e e €~gy,0
compmse% %%SI d oreé S&P s@fec s{y ﬁsfislség\ﬁgﬁl\ﬁ%%%a G%l %2 GD3, GT1,

GT2, Gﬁ%@@/&d@?ﬁ@h@amd}m@;@f Des SR by sdrysT YedvgGsywheysthey exist,

| aAl aAl aAl a Ser rG!y Preferably, the Cys
: amﬂchP@@FﬁH@léénﬁg% ﬁ%ﬁﬁ?g%§§ Tesi due of the peptide at

t he carboxy-terninus of the peptide. Preferably, Fis

[0030] AnRERE MBo&iAIREItE wn@mt@alcbmpﬁs@é o@entﬂ rgs&sgaﬁgloeﬁtﬁ@uch as a milk
fromthe group consistin

fat extracfycompptre at lasgabous 0. ‘m?t?ap%o% Q'—h@rée%? % rﬁ’cﬂ &8» hl thd-3 14, 1.5, 16,
1.7,1.8, 198003 906l (g% aUp Ry &7) 13, 1%@el@ﬁﬁf1%fﬁﬁbbf 21':22 %324 25,26,27, 28,

péptide’ Sefected fromthé List of Pept
29 or 30°/p befveighbdfione br inwragpepodidte séettwné@eﬁdfmtﬂy tfrhvel @ﬂ)ithld GM3, and
consi stin

useful ranéeﬁ'ﬁ‘ﬁ)f %ﬁ%gtﬁﬂ&gﬂegt f}%wf tkgsﬁfﬁluﬁsy(rf% ﬁpg K era% t(t?bout 30%, about

0.5 to abc@t BTN ARAS pytsidk SEWSNPAS BTiHoTY 508 Y5663 S yt@y,_asout 4 to
nThr AsnAspMet Hi sLysAr gAspThr Tyr d ySer A ySerd yCy s
about SOoéeqrbng @W?%WW%W %)Layg% 'Zé ﬁlﬂ)ﬁt e%gut 30%, about 20 to about

30%, aboIh(ﬁ 1YS oA H I LhH Al g A6 Es%YabodeY S0 about 5%, about 2 to about 5%, about
Tyr ProAl aH sThr Al aAsnd u Cys

3to abouPB%Aj&a:Ht 8. Thoe Aband AT, afalt Oéyg about 10%, about 1 to about 10%, about 2 to

erG Jhr Asn y 0
about 10°§ Sb?H t‘ X Oﬁf(gl}:ﬁ %.?ch' %&?/O ﬁ)gés(p/ﬁ,r efnétrSatB) aboutLlO 4 about 6 to about 10%,

about 0. 1gt> yl&ﬁft ap%oﬁmime Dispb db&ﬁlze%; gisbuk 1 @srulidue 20Yopapue D s hlSdult p@f/o, about 3
i ol egyl -sn-

to about %ﬂ{&gﬁﬁ‘étt‘ﬁ t&yaI gy 6|agi3ﬁl @%%&E%o /%ﬁlaou_«f 10 to about 20%, about 15 to about
20% by w(eésg%%&t&%&t -SHPLRIRE QiecRdpiRpahRhilNLSIGBA ahaiMs '

In an exenplifying first enbodi nent of the .
second asggﬁt ‘the invention provides a peptide-lipid .
[0031]  dawse prmrbedigrnt His copmoeiian eomprasieyist s dP POBEehasidgvsopyises about

15% to abdUt 98 '\% %ec?%ﬁcl\éﬂ]}pm( Kodeh% do abbik 88 B Qighd %Isgcg)hlpld about 1% to

second of ‘the second aspect the §nv
aboutqujm@vwmgbspbmmpbgndyEQOMquabbwc@m%&noubbuu159tbuavgghmphpaphaﬁdyhnomuﬂ

about 0. 1[/<f 9 alggat}te@d/bgqgglég }gtﬂslf g:é?ﬁlseé‘m%n%r)t'yall o M ?ll { ui{ ?%%My Wegg%g)t

phosphatﬁl@rlaaahaerﬁmeojbohh@ 5866 ABEuRSPESE wiigle spmgcﬁl‘hydhﬁ AWAABLEES1 to about
pepti de-]ipid construct of the structure: where Ri

10% by %ﬁg&t goghpsidlen A porperpbydimepieithy ppopition SAPHYURS gRatrdgere

ganghosuggg rlse%d(t 29 toabBAY (ﬁ)"/{}/g} weibht lg%%Qbo(JXi % to about 15 % by weight
[fo wed by page 24 |In an eXenplifying fourth

hcmmemeﬁbodﬂﬁ@ntﬂmﬁtﬁﬂéb$®GQMQha9§ect the invention provides
a peptide-lipid construct of the structure: where R i

[0032] g%%ﬁa A Q.;tlnegib?:ﬁ-t g%lp%f%%)l g-kg)a%ls Iogrxlx?qtrg gangglﬁsldea comprises

about 20%3p ebdut #h o bfl\vetght ] DplddedGSS% toretidud dSWibydedight phogpholipid, and
reactive an; |n t ern m of _a ub'ect.inclag%ﬁg 0
amounts phanetrdpye § obelitae chigibad &BATS1 &9 et HiEB DA AR TCRS, the
compositRIBRIPELIAL o or more gangliosides comprises about 70% to about 99 % by weight total
lipid, about 25% to about 80% by weight phospholipid, and amounts of one or more phosphcﬂipids as

described above.
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cells nodified to incorporate a functional |ipid
construct (F-S-L) of the first or second alternatives
w@Roovls1501 r st aspect of .the invention or a  PCI/NZ2008/000274

ept.' e-lipid construct of the second aspect. of the
00331 el iee Biscpian rbo i i Eom PO PG PR G R DgFe
ganghosufe@ EoﬁFiléegﬁb&ﬂ@ 184 tcPablofITRG, AbBGED. BXfth hEb iR 15%4, @r @bdu@B2%6 to about
i nation; and Determ ning the degree of

10% by I of prraerimaere grnglinddes e erably infepcatlsatiysdectethiapre GDEand GM3.
is a carbohydrate or peptide conprising an epitope for
t I t
[0034] IE%H&%{@IS%I{&%M% @tg gb{mg@&dn A(}%ll‘;!dé r?'ﬁg r?tﬁﬁ{os u% gﬁlﬁ Jddg8sinprises
about 15 gi 4Bakétal Lpnt, albody0 tc023°/fq ehmpklbhnplé z{blouor"/ott@ aldmt é%m ni ng

 phosphaddBndISe! §2,00% t§%{)<§b}l}tl6 DAL ﬁrb%sgglteib g &0 b Bout 6%

phosphat@iflsédR0ybdus 18t Iab&HMPMSQBMdyR}d{aAH@mﬁDMd%dM 1% to about 3%
Optionally, where F is a peptide, the nmethod includes
sphingomylén. g raferred gmBedimerss the camPHECHFPraRRSEARONG T fpse gangliosides

compnse?ﬁqﬁajs%ohpy%ng a§mb/§m21flsntc Iagldiﬁéf M 1WRElBuf 119, WE 2®% palmitic
e peptlde I's suf ient to néutralize non- spe(:l iC :

acid (16:03ggleattiahentti0Yo or atwon}Yorpairsipdat fdid (o)1) ot leastebpwrdicit’p yeabout 1. 5%
margaric 'tl%cs Q?%g Eas&%gggﬁé% C:illg trZ%@C%]tlazynecraglgl p(ll Q@dXL lleatsst arb%gtg % ")/ %o about
35% olelﬁcﬂ@@hp at Hasﬁaboﬁyﬁtﬁpb&ﬁﬂ 3% Bnolele lciti18R)iand st lEd’Seﬂﬁﬂf 0.5% to
i ncluding the MNS bl ood group systen) . - Preferably

about?-S hléloéf‘%] @89 11g samr grmiAch P@fé“F&BWOS’E‘%CCH’éH’rfS?g&né oF gigre
gangliosiddb Q&qﬁﬁ% bSout bR 9Bd bolith. @%rgtaﬁghoglh@ G, 8R4 @N ORI

a net preparing a pep l'i pid construct of the
gaﬂgh081®e@Mﬁd01ds:plect of the invention including the step of:

Reacting a peptide including a Cys residue with a

.[0035] IIE g%% Jeglﬂghmlehpt!hg corglpgﬁtgdﬁcgorrgjns %%n% hi B{g)r?%a&gl%ﬁﬁiteé stnfises one or

rst aspect e I nventl aspec
more phdspleatidpleénabolaningy, ou¢e desos phets;btaddyifnoefcﬂsa obé agmore phosphatidylserines,
ualitati. d quantitative c in the functiopal .
one or mifg;phpratat Rt Pits Pl sy Pre gimgre sPhitgomyeins
one or m&llditlydeRbhidbethycdihs, gt bf &otd&kdﬂﬂﬂ&goﬁ&@c 15bR Re@biosides, or one or
contacting the cell aor nmulti-cellular structure with a
more ganglisigles, 9 A combinationiob AR 9 ¢ otE dhrg ety @Pe 8f My ophegpholipids
hosphoftSilE Gich Bhe E16 aLAMED! bOIhy BhnbmhatibiBe Snore thereof.
(phosp Oﬁglrrpertat ur e égljlflf [ %Jl?)ent o allow the onstorrucotreESrCO
incorporate into the cell or nulti-cellular
[0036] st Inremerembadinaerits the nibifprestragtivomiptiogsnt i on provi des a
nmet hod of i1 mobilizing one or nore cells or
A mulit ot $61d dlogt BsoR /M, &80 JeahbYUdh Qg s808 /1§ iR h81f1 id, and about 0.1
@
Contactlngthe cell's T1i-cel lular str
to about Hoesolwginghosdfe, gronst r uct S of the fourth al ter nat | ve of
the first aspect of the i nvention for a time and at a .
te re su oaIIow i Ve amoun f
® ¢ e R i Bert b Rnib Sr it e abline ey o BRl B 1 o
about 5%G&fV phagphsﬁdyu&bm&sbdueo [;Drt@Q?/td\e/\mpdbé‘ph&ﬁHyﬁﬁd)dltsl @soutl5ttb about 2%
cellul ar, structures; and Contacting the nodified
w/w phogpliatidylsgingn sppypt. 1ot abpgﬁﬁ% w/w phosphatidylethanolamine, about 1 to about 5%

w/w sphmgomyehn and about 0.1 to about 1% w/w ganglioside, or

(© about 25 to about 45% w/w lipid, about 10 to about 25% w/w phospholipid, and about
0.1 to about 2.0% w/w ganglioside, ot

(d) about 25 to about 45% w/w lipid, about 10 to about 25% w/w phospholipid, about 1 to

about 5% w/w phosphatidylcholine, about 0.1 to 2% w/w phosphatidylinositol, about 0.5 to about 2%
7
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structures with an avidin-coated substrate capabl e of
being reversibly localized to a surface. Preferably,
W@ b@oaviso: n- coat ed substrate is sel ected from PEENGL08/P00274

w/w pholgqux%gfl 9 a%f lﬁt 18%%) ar%)outr é)\;/l te ?/gxi é‘i?aog nﬁ?t gllel %réoga?lié’)eaabout 1 to about 5%

w/w sphﬁl? ?éllﬁ drﬁi aBMutﬂDD td é:b‘bht Dﬂo/m/xagd‘f%g&&ld, er field.
owed by page 28]In an enbodlnent of the fifth

aspect the inven des of i [ n
O ontbok It oLkl g ‘f‘H&‘?t“ Oleeﬁtpagg (wé‘ff@% pid, 18 about 0.1
tOaboutgnqhygbgg%&g§¢§pﬁps of: Contacting the cells or

nul ti-cell"ul ar structures with a di spersion of

constructs of the structure: for a tine and at

a . .
® t erhrait A2 tar oyt$3% s1/snitpid. abeut| Sow2hentebYew! v pbosphelipid, abput 2 to
% QG t 5 1 1 50
sbout 8 % A7 HRTHEHAHCA Bl ABBEBEE B B0 WA Hr A b G ol shope 1 15 sbout 35%
w/w phospHatillyl@eihé,ubeut BﬁarahotMOQ/sw/ijrhntmﬁdyﬂ@h:tdmm iabowed to about 8%
cells or Iar i ture th avidi n-coated
w/ sphizggmeitaan O it boRbRs TG Bl P 11 el d 1o
| ocal i ze the beads to a surface;where Rl and R2 are
) boitbut SR A% GHR) 1ipbid, laBow 28it ko IPBGH /W BRospholipid, and about
i nventi on prOV|des a met hod of pronoting the
05t°ab%ﬁéﬂ%§éW£6ﬁ¢BF @Q°irst and second popul ation of cells
including the steps of: Contacting the first

PORHuaBH QL $RL ks wiidid) @ov&@bw& hiWhe 05%.GORS bhoShS1iAE, about 2 t
&) t he #burth alterngglvéﬁof the first asged?§gf&%helg apont 2o

about 22 [/nwéwtphosphodyleholipgraband tarbepttl @‘Hﬂp@f\’ap pphstidylinesitehabout 1 to

d Gt % 0
about 10 /o w/’El W E osg{’ilz{hde fs f %beo%(t: g:tr%)égl)ttug 964 hod oﬁg%it#i?lte%ahgrrrme about 1 to
about 20%fw/tdn gpHingosdyelpn pmdl ahidup A5 to Bomit é%t whg gilgboséds ond

population of cells with a solution of constructs of

. th aIt ative first of the,. .

O | bt Pl Rt 2R M i b 20 e i 30HRE ¢ b Bflpig, nd abou

0.5 to abdu 5ed W pwoadpliefiiget i ve anount of the constructs to
incorporate into the cells to provide nodified cells

0 bt eh e DR R e RES s e b Bpinic nd sbou

05t0ab@¥5dg@/wg hgggporCDntactlng the nodified cells of the
first and second popul ations .In an enbodlnent of the

.Sixth aspect the invention provides a netho

of
©  prdm ﬁ@ Jhieet 4050 M yaipih DO B0 RPPW 25 %nw/ % BogrRolpid, and bout 0.1
toaboutgap& gﬁgmgé, ?Ils i ncluding the steps of:

ht Ac L] the

iTst population of cells with a
sol ution of constructs of the structure for a tine and

) at ataut hrperbebut o suif liped, @houtt8go ab¢1a@5%{q1wé¢vfpéemh@épid about 1 to
about 5°/{Jl n}D\le'I %% pfgattcp ﬁ:(litlcgrpSt rou?tl %o %19 ults ?Sph!zl n&Jﬁn?s!t}ol al?out% to about

ceIIs 0
8% w/w @Béﬁpﬂﬁﬁdyﬁ@rﬂeh shAe 2 ah ab e pul \ﬂl\b @Boépﬁatﬁﬁleﬂ&n\bﬁahﬁaaabout 0.5 to about
. solution_of the constructs for a tinme and at a
5% w/w spitipasrelit 404 e qut £ildRebewy o4t Mow earelierie ofi ve anount of
the constructs to incorporate into the cells to

(m)  Preydudso iPoht 85, 6ol 1Hi@fabddia stb bisdur BORUL /at pR&Spholipid, and about 1
Contacting the nodified cells of one of th

to about KB uft/at aogleosidier ¢t an excess of avidin; and then
Contacting the nodified cells of the first and second

@  PORML@EH Q%out 99% w/w lipid, about 15 to about 60% w/w phospholipid, about 1 to
about 10% w/w phosphatidylcholine, about 1 to about 15% w/w phosphatidylinositol, about 1 to
about 20% w/w phosphatidylserine, about 1 to about 20% w/w phosphatidylethanolamine, about 1 to

about 10% w/w sphingomyelin, and about 0.1 to about 10% w/w ganglioside.

8
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In all aspects of the invention Mis typically H+, but
may be replaced by another cation such as Na+, K+ or
WORD0/0mISONDNOVal ent substituent such as CH3 . HEENZ2008/000274
not at i on " excl udes. M bej nonoval ent substituent
00371 gl sabedimengarto aﬁ?ﬁﬁﬁ@%@ﬁfﬂﬁﬁ?%ﬂ%ﬂé.ﬂﬁ legsE &b 0d- (- 05 1.5
10, 15, 2(08P130d8s 48748 561851 d0f 63300 GC 86,85, HS, 9929y 2 98.8Qk 99.9% by weight of
Appendi x 2 of Annex C'of the Admi nistrative
the comppﬁgpm eRMPEVRE QRvchermarp garRliovdas a@d oprdvlaniash iy baﬁﬁ}ﬂ&a&ween any

of these %gg 3@207aa a@g%%ﬂ%cﬁam §d3/o th)?n QIQCHJYSQtt!) Wout 50%,

from aboQo0.5 &smmd B(D?g fﬁd&tﬁ-ab&ﬁttleli) abode%)% cffonambdw 5ac hlsbut 68%odftes about 10

to about g@yﬁ’eégl ut 1 etg alt?c?oJTJé ttﬂrﬁ;[)% Z(’ﬁdi ey rfgt abl iletﬁ)élt 25 to about

50%, frmﬁras&htfjoqafab&n sohe fosd Ab@wc SEtoABOANS0YE, frdr hIBGut @D € about 50%, from
hrases have the neani ng provi ded: "Avi di ns" neans t he

p
about 45 s} gtduf 5@)(0n@@fﬁgbt>‘ét0r1ambpet @ otfedmabrus ddce @byt 6Pe from about 0.5 to
about GO%ZHQI% \ét f tobalbﬁgfc'éoo/r ?g)tsrﬁ %)l? t ﬁqg a%ﬂ% %b‘?l ﬁ'gﬁl a%ggt 10 to about 60%,
from abobi tﬂ uornbbutrﬂﬂ]"/mg'rdmmhnm 28 taaawubﬁ(m’oj ﬁnerblahdmtr?@ torebldti68%h, from about.

30 to abo@#ﬁ&c{t her Ef(lftr?l)s chl %%Od%g%fe%ﬁ%%{?w tito%ljgltlﬁ (fQ?/fj ifrr?&”il ;H)é)ut 45 to about

60%, frofBBHS 514D 2BOM SN Frokl AMIunSN {oabbliesdd,atdoR abidiit O11to Wbhédt 78%, from
di ssoci ati on constant (KD) _under bioconpati bl e

about 0.2¢0 Abi¢ti78Hs from abigat @ p detboueTd’s, fwpm abpptdgiesderic Ofmritasy about 5 to

about 707I°ARS BRI 56 Ub Gut 709€ £ FREPARAE fs &f ab\M]{ ’?‘d% fPorft 2DAHY0 to about 70%,
fl ?aSUJeCt i $ 'di agnostic of a phenotype or -

from abopa2 ol abgutcw% domdatiduo A0 of abidee 7@ubirentabotitiSgpeb@itfP%, frm about

40 to abo?{ 9@) ? E%\rt 4@2%8 out 2‘8‘9{1%%%? %gtl %tor f O;"{Bbg%om about 0.1 to about

80%, frora@B6@IML T @ldbolt al%fft&xh gidut 06 8fabeatsogs) &oind zﬂiolutlﬁtcazﬂﬂ)ut 80%, from
gquantitative chang s in the functional mie

about 5 t%%wé% Dafra Prie: Diiprhee Hro Foratovnl> 1 Tant I pdrmplpur 20 o

about 80%t fr%taﬂf)@t o tt)ngﬁt §OQ§ %rogf abbut 8 1 dbout é(ﬁ% 8 a88uc 36 %o about 80%,
derivatives)" neans & chem cal nodification of the

from abogh‘émocabbuts?iot"/m(ftqm ebquo 4 p reoatioge8Y/of firero rabptirtdiﬂ @0 abauy 80%, from about
i i al | a a erti,es

0.1t abcbulf”aé/ CfO?l aéaaXtS(?gg %ﬁa u?&% é,rpé;% é‘ﬁ?‘%ﬁ%ﬁ%’ a% M@B/OQ bm,about 1 to about

90%, frotgrabblllil Ssm&bem QWalﬁﬁ)nbimmﬂ1@chﬁﬁ>uam%gM}ﬁ adeutGﬁlttb alpms 965, from

about 20 g? %oqspglf 8 %%g%h?&%S%gggt%@%p#gﬁ qll)oBt Pléft 0({?1 grom about 35 to
about 9O‘thr§11ﬁ H88WHt to aBOLQlQY)%D BR& d%u&ﬁtmu @/o frddfe Xboﬂ@@@@ about 90%,
packed cell volunme. “Proximal term nal sequence" neans.

from abophiai tcpthuit B oofrom hbo‘fté)gﬁ 'iOd@os@Q?t/erfmén pray Opep abentofe, from about
1 to abou,%l ‘%o rom abggtrf)b 9 oqt ®5ﬂfxg)lﬂ§ atst ut ti@?o %Qx b /e é(f about 15 to about
150 n,

rve antl Medns an | mrunog
99%, frorﬁfab&&l’?@&o abowt90Ld) fnom za>ob02fytofalbuutcl99c% faans allinque 60 to saout 99% from

‘about 35 f%g) 8@? Iég%grilﬁ t 4 ot é(?t}t gg‘rao rg%ga to a.b glj) Iag(? frorn about 51

to about @@)o)u b RirolpRaTSm &t@@&&m &i%ﬁ'c@n@)ﬁ@ﬁg oﬁé’&trﬁme' gandlREABAmay be
when t'he construct is contacted Wth water or saline

used, whqre hrdrolisis pByfomedsingrimennmegthesh to datiref dagree 20 dpgjy st

, and in the absence of organic solvents or detergents.
[0038] -SEHE)SI% %{ITID%ES al pJn%u]laﬁglg usegt!dshg e neﬁ%sggzgﬁeagtsa%gut 0.001, 0.01, 0.05,
0.1,0.15 |0r2y@ﬁ10 fr. E‘wﬂj 2, 3n/t;\/51 6 k7e8,c£e§@r111bezj 1Bnl4cléd,di6) 173 8 br 19 grams of the

- composub)gfgcgrglep%%l%g toge EP r%ofel lr'llggh%ss’ldgg as cﬂegcrﬁl)cg OQE?V%%'d ggeﬁglrrgr\{geg gday be

selected between any of these foregoing values (for example, from about 0.01 to about 1 grams, about

0.01 to about 10 grams, about 0.01 to about 19 grams, from about 0.1 to about 1 grams, about 0.1 to

9
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BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 . 1H NWR
spectrum of the construct DOPE-Ad-CMG (I )am ne (11)
W@ 200051502 i n D2O'CD 30D 2:1 d ppm . Figure 2 PCT/NZ2008/000274
MALDI - TOF M5 spect rum of DOPE- Ad- CMG (|
) - bAl a- Mal - Syph (V8C) (XIl) (FLEX-PC (Bruker), DHB).
about Toi gMﬁseah’but 0.1t AR @@mi &mn@fbodtl’leo glarus b gtaets, about 1 to about 10

grams, Ep: ubé ﬁsc% %{nsla to atbo zé‘ésgsrc’\%_?%)g@d)o ég)oué érrgftins)

, Figure 4 . 1H NI\/R spectrum of Bi oti n-CMG (2)
[0039] - Ad1DOREN(¢d) th(tZeﬂérentgj tirh ringe GDBGRYeB cﬂ@og_ed]here@h @p’rppmlﬁ@@ 1 to 10)

o indifE kst S o P PO K R B L hd 2 4>

6, 6.5, BBYB MRIOH) aryd alsﬁiagyumegﬁf ,tad'eh@lmmeeaewcmn niat raage (mryenglple 2t08,1.5

. to5.5 an\c{llnglttr & anales Icre r%_ é% eu% %%9 gf lnl(ggi e%%hsfl}![%sg ?c{ Ijlerecxlare hereby

expressh;gdmﬁo)seda ﬂiﬂleﬁ:taﬁercmﬂy dxamplédofchehnsis pegificadly intendrd gt dlgoetide
combmﬁﬁ?t}s ﬁ)‘zne %lcga}lgxfsalu%st\; CFgYI e?ne l!)\{va%te 2:’1123%8(53 %jgat r%ﬁle% ue enume&?eg are to be
considdBedtoiba-eEvEsslf 2taded AdchisBRPHcatfdn)in ¢ milarlmamgesi) ( 400(
magni ficati on) . Figure 8 . Fluorescence confocal
[0040] mAg &%ég%ﬁ%anoqu}%}é gkc?ﬁjlf%: Il;]aé %g xj?%ig t(?‘zaqédlﬁ ?%egg? n(og , other external
docunwattt ac buersburgés czftxrfetmaavm,dhlnls lgezeddly for@hespplepqmbbtzroadmg a context for
dlscussmﬁc ueb ttPrgsn %gci lﬁlV %érll g{gng{s S}Eehceﬁczép e{‘apﬁat e ¥eferenc&|§ﬁu(:}i external
documgntAd nBOPBe cdstruedris g rdniidon tRatsaeit do@mnbys ot mpstawed oh
mformatlonu%a{%f ]8% W!tl?;})’i\ﬁ a?c%)ﬂ%g gr:tf;c{r oar¥n|t p% eSIfthetc%{e})m(?)%%%%%r)M kn%ﬁ(}gige in the art.
(2) -Ad-DCPE ( | ) Figure 11. Structure of the _
[0041] condprthrst sklled imytha b to Bhiol ihe ICMBicnZel teg)chaMOPANg e jigepmetruction and
widely algff%’@_&b%omg%I\/GX[%%)&U%HQJ)JD!&)DQV%LD nggg%?tglﬁegﬁ?lv%qumut »
departlsgfrqrmﬂﬁerse@erré dicanycAoGs defizpddn B appradgldamy. cBretdaiclburgs and the
. [ | din
descnpg?exhgre Are E.zt l;zﬂ%%}.gauw and aEé rQ)LI! Ezngern%g% io'}s-:gjl; éljl %gn IQ VVI th
bi oti n- CI\/G (2):-Ad- D(PE FI uor escence mcr oscopy
BRIEF P@é@sRIBTIQEI E THE ORAWENGSon of Avidin Al exa
(r) 488 incubated at 37 C show fl uorescence

00421 5 st aFiesiet 10§ Hhogmatt Plevaiptsrrsiaprirmesy famdht Mot Wygridaze Task

of ExanplR 11R@x6R8ML 1.1 Dhi@hicOheah HEEM, 16 08 contrdNQBlank gel) and Low dose gel
internalization was observed when cells were i ncubated

groupsgt=14 igthe plighmjose gabtryangd groyESCRI PTI ON The i nventi on
resides primarily i n conjugating functional noieties

© [0043]t O Fapufkisabyhs GF radiial foth theNvvel GBidct RedbeditisDEEL L Knple 10

provide a construct (F-S-L) that i s dispersible i n
bi o t.i Wi ont aneous
0044 71 CHREBEE ert Tov e T il By Erer 3RS BUERR R, Al per
group, 64ta MdInfehn ¢&EMIl ar structure . The invention resides
secondarily in the use of the sel ect ed structural
[0045] a dva écga o5 zgrﬁ}é}% shé)g%n l('fh%%%r:s %nésm Ofl fiCOl’n toFlﬁ% mratlpupsmExample
4. Gangbdsides Givd 2,080 1 a/ &I wesd (8 b eefe. s1g@é'$piﬂ5'mctda®dm®ﬁ) es in
cell surface nodification described in the
' nt er nati onal PCT
DETA?\%%?%E??%L@?@?HWE {Mﬁwﬁﬁe headi ng Backgr ound
1 Alanidddg availability of constructs for use in the
“one-step nethod", in particular peptide-lipid _
[0046] c ondihe teen Shetaprdurn’hamezng ai hauspisi dalyy wre@eesGefagated feem dejry streams
) b Bndst IV EA04 8000 'ﬂfi;?
conit V08 TSR BB ARG Pl B 8000 Ao
two-step nethod of | ocalizing peptlde antigen to the
surface of cells or nulti-aellular structures that
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avoi ds the use of BioG or other conjugates obtained
from bi ol ogi cal sources, is desirable. Although it was
\NO&MB@&BEEd that the biotinylation of t he PCT/NZ2008/000274

_ rbohydrate I d construct ed in the
wate i B DB e B L DAy TG f e GF T A BBBI ELPF Ui producton

of beta-sd¥@m. 6T &:DiggA0BLQABARS Bf&thﬁﬂJrﬁi Shibsbittdios Jfgﬁtt&&ﬁﬂso known

in the "two-step nmethod", it remains desirable to

as anhydrghy wilk éat s A ME)dram crgatiap blepveoinditigure £ of N® 2A06 04 16, mcorporated
I
herein by rgt)‘(/eb ﬁe 211;‘ {epab?y:o b éetgg%rg{nrlg B:?g’cfa gp% éﬁﬁlb%ﬂagt) eeq% sseéu 1s a ]i)?]wder
"onestep nethod" . In contrast with the preparat|on of
[0047] c o”ﬂlset tent ‘sompuexing”tab esddun diis grcifiFjtionsind chantyoknd f‘edrsisting at least in
preparati on of construct mhere E.is

 partof”. Wikl EBGle Pemine Pobh Al e A pRieB R ot qgm, the

features, FH@HEBDY Baf ©Fm ih@cPefRtehREt, aihedd tga»te@éests& Hub 8thle Ste@fureSchn also be
nmoi ety to be dispersible in water such as a

present. Relpted fesphs sebuasi“spmptises apdif e@anprisedy arpppe igferpyetefl #hdye same manner.

- bi oconpati bl e solvent. Overcoming this difficulty may

[0048] T eﬂhu {eﬁnt«nee1§ﬁI el QRuRfio® Rifed HiRlin LRLM Rl ﬁsgaifcoa@and Jot
(PTS) to pronote solubility without nodifying t

ﬁwmlWndééﬂmédnbﬂvHOQMGahwﬂﬂwbert|es of the construct.
Secondly, it is desirable for the peptide-lipid -

[0049] coppd fLHGL, %—B%IQ%B&?S P& 3&1 B-1 t%ls sPeffafbn n@hnsHli 1(?&?%&6@ from the

bi oconpatl ere ution or serum accor

group coﬁsl'n;ﬁng eﬂplhcrs@mﬂl]iids anfl splhegqm@mﬁs m&dadintgcg)jvdoqﬂnmgohplﬁs (berh tettebr031des

and gang]ﬁq\.}sldagfs clfe:‘ﬁagiglld% gor%‘zof gﬁ{%&:@gﬂ? W?)gs ! er?ﬂsll;v}é are discussed in
more detdiEBSHH. e@othbl%x §§H§ﬁl‘éy BOfRhd 3 SERGEA othe) ddif sPEREDI@rher sources of
solubility of the construct. Thirdly, where the

some compilesplipidscinelp 40y anioesh tisge breespesaly et #1shneafous #pJus, egg fish, deer
I I r
velvet an(iigla{l q%l%él g%gfeﬁﬁiy tiFe &Bﬁgﬁ? l%pg&cuos%ctisgl ng:'sé% F}%xgﬁéghr aorle'I Senved from a

dairy 1ngrt<_§4p1tn Guitdtie dmm@;edm&sjinﬂode tdhestmon siikuictivos decolostrum or fractions

of milk. ﬂﬁl feE Srlhglélgﬁ ngg%g{) Iflglg Vaétg ﬁ%ng%%b\xllj f &?{f%‘gsdgg l ut llle%g or hurﬁan Most
preferabl;lr ﬂi@@ﬁi@/ in%isédf&ﬁf is iﬁﬁlﬂeﬁ{r&l tRi’efEﬁBlydh@@ﬁﬁ){SE)i KpiPpeph tHdefoh of a milk fat
bl ood group type antigen. Satisfying this requirenent
extract: requires the identification of suitable structural
notifs for the spacer (S) and/or proximl termna

 [0050] SeAHeBE&H(PTRbudP RN ﬂﬁodrﬁtr&ﬁlhea S IS Rtrap ML edt. ehe

application is for use in th nDdlflcatlon of the
mterrelaUQuma@%d@ﬁgee &bl agiregls ngl image Kbagﬁtdacvn miligremypagnqter, sguarg of body

W Vi e t
st SRR B SN AR RIBLG 06, 25 PORLAOLERLS] drmine
from height hrhl ‘aelgﬂfcgfehe sibjekaSee,(eg.,Feiehtifec Badan8ticy Bhyrmaxqosily) girdley, New
he ¢ aor nulti-cellularstructure to vents or

York, 197I9u§~’f7 %‘J&ec%ﬁ dseotle Yames %FF%%%S‘?L%I b6 ﬁjﬁg‘fﬂi Bithe fpepgggent on
route ofa@MQth%onF&Eﬂetrt&lsage dnfendmesent ati on of the peptide of

- the peptide |ipid construct at the surface of the

modified cell or nulti cellular structure wll’ have an

[0051} nTI’fU@Fﬂ‘}% IBFFeAsHIS coRRiBTR dFlopmERTS o elipfighse Fogipiys development” are
used mte%gﬂ%hﬁﬁ); h&glﬂ%ﬁgﬁgﬁg‘r to%?%l?lggqlﬁllf tl;Xte Hidlllrg qgéeféte l&:geg’r openess to

e surface I -celTUlar structures
learn, remeinébeaor gplydkrewirdgx.i Inedonteendiodiveents, Heoghitive dev@lopinamiii retess to brain

t.he t.ide may allow the naturally occurring
ng“ang$ﬁ éﬁﬁﬁgﬁg%a%Ie ‘he peptide sequence relative to the
cell surface to be approximated. The presentation of

[0052] t hEhpephi tBcEAUERGRIhRininB@rdvaht bary 11(1@62156] UAeh Bal gr))wth” are used
structure of the parent pol ypeptide protelng
interchangegblydfegtipansbrefar 9 Eesasing o m@n@mgelﬁﬁll It @V skich may Tefer to

pepti des
11
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may be | ocalised to the surface of cells via multiple
resi dues. For exanple, where both a residue proxinal
WO eoovjes15eari no term nus and a resi due proxi mal RPOI/NAZ08/000274

. carboxyl .term nus are used to oc e peptide a
incrensing PGRELHOERECHT P GRAT FON P H BEDT P OB H6e b Bitholmeth, or
height, whfle d3UEHREEposTh O By RE BYheaasg).ycol (PEG spacer

of known peptide-lipid constructs i's selected to
provi de solublllty However, pol yners of PEG may
[0053] j nI b feep smafertal fasamulax g Besdiip ilsspacifigAiioninesnos ceipposition for
bl v
pregnan R L AT e AL (B, ST s pecteation
means a m@aﬂo@@/@ﬁﬁ@@@d&i&@@&ﬁ erensmndfemonﬂhe 0}3# @artaim Yfollod-on
de- I| id_canstructs for use

formula” B PsH it 17 GoPTCAR (U0 ah i GANET (2 DB RGOS pilgeas: The

term grd dgellp RFrmBRPhI 648 iEhR P& Lchtsh nlh SednhRLRIonE dietddSo infants and

mul ticel lular structures where an ol i goner of
children @F‘M s 8Py isle o rovengryp dorylainglydes@rowisg4p élﬁ{lq RPwderiqr {g MPs.
- l'ipid of the construct to the peptide noiety. The use
[0054] O©f Itkn@bga%ﬁé&ﬂ@& 5y thBseNkBIRAELhE Gheliar HAY 20d $okfor the different
serodi agnosi s Is ‘described. In the peptide-1ipid
composmmrsrsmfmtfgrrmﬂa i Hollpw eodatmylaiandt ‘igeorwingrap sermwda” srm Ivary from child to

child depi:rhc{m a g }:91? éc;uagso \gfe'\\ﬁ{é?lé)ﬁmeyls Fﬂ]ﬁ%s %r%dltlchg}%? 123 51 !.Eqﬁ.&d) fo as

concentrz@éspirlrdﬁy(td;)innll Iil@hdderQiﬁoﬂcﬂedd@lpS»wﬁExf dmtetmﬁtesn'ot i f
provi des a degree of rigidity to the spacer,

o) LB G LA LSRR BB LR 82 P Moy

pamcumrmaa o kQRir&@bd s @hicAlekibi beeRlsk UF R parSitulatgihytieal of physididgidaEcondition
recogglzed that this attribute of the invention may be

and/ or sffegifis @isedsksandshitordags ansl whieh grepetsepab st ot her
functional lipid constructs as denonstrated here with

[0056] T etR! RARCIIR FREHS emgins(ég néqarté{péx%a&traﬁlan Ih3ehah BiaPnmalian milk fat
structural notif where the functional noiety is a

where theplrdsplimfigdeand gaml@hdasortchemgioy@étl@mtrmt it nghegthanghp pheppholipid
and ganglécrmdg ccérécceg%rat?o?loc%r n(ogﬁlg algg)cc%rm%rg(?rl{ V&F?\r/:s%yn ﬂ ar%ﬂk fat. Preferably the
concentrtion jofl @EtBT onesplelplasiphi idian leadiont g{hg(lfjs?deﬂ(aﬁaal;raeﬂ Bseful herein is at
least abOL]Gt%?ﬁ %j’a{:] g{)( 21%2 gﬁtzz' 0 ogbgé-t gci %E,gﬁo[ ggiﬂlgf)l,grsdg%lsa,bqo 95, or 100% higher
than the éHnE@HHaBOIQTn FaR8aIB SCIRhE%on BusAn HEHRAAIEH ndiIR fASand Js8M Anges may
. Biotinis a gromh factor present in minute
be selecteérhstames thene eahessy I plisrprgive embodimisets demsoaemtrappripsthg gxtract is higher
t yr. n
than the éorl]lg‘LboxyPI? {n%l?oh[, glllE ern QUBE'C 12@%151’% &t LﬁcJequg)uc EI‘[LIH( & x? cream frorn

I on reactlons, |nc g the pro t1oh

“colostrunt, @k iryanhgdrdss mBk 6t |(mwaﬁom 20k, W IAME tofm2old@Cuin. i N wat er

of approxi mately 22 ng/lOO nL and appr oxi mately 80

i.n 95% al coh ound has i ncrease
10057) - ColrUDEPEYTHREN e o AR T PO SATIAN T OB cpghialy of or
consist of #oat 0.V, 53/ 1] 3130] bb@® 26300 8H &0, 4595@1515 &0, GRIMOCT7 % 80,\830M9G 95, 99, ot
The ablllty to localize this functional moi ety to the

100% by ygighbeldresh, reintineger newdered sdiofe il ot ik defivglve and useful ranges

| L8 SxASplE G Sh AR08 0%,
ey b 155 IR O BB 0L RSB SIRE  20 hon
from abobel.2 evabeut 5246, frdre abow Per toiabsutdi0%4, fenf amwt i @mdtoult p@odfrom about 5

nstructs e i flLed nd refi o)
o aboue SRkt IR FEat POAs B Bl ePraa s Foikanont 7bip about
50%, frofnMbdht 2B to dBEu\-BYd, %npibohh@o forz@)eucw/@cnedl AR BP %o Mok BEY, from
structural notif to provide nodified structura

about 40 gmatiops 50%, 4gd feyn shetys 5 trhiayh Sor T hegpillydervanys; is miefagbly selected
from recdfiinR, BBRALLES: Al %ugegeo%@@u ekt GOREE Etk 8w skim milk

al e S nust e such t y can
be readlly
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di spersed in biologically conpatible nedia in the
absence of solvents or detergents, but incorporate
WO paoo/0stse2 | i pi d bil ayer of a nenbrane when a sPCTINEZ20G8/000274

of the construct is contacted w.th spensi on. of .
concentrylgs FEiFRGecopraied pliptieg ik SE R FUBUSP Y T
concentrftD @IPCP AikPrbRlnl Yol N1P1) Cdaldn BESRLE Wi Drote@R BhERBERUIMPC), low

by selection of other conponents of the_ spacer (S) in_ .
fat milk, lpgifat indk progeir hendepigdte §YIBR), siscnheaseintiodnil Bl creamgpuigt, ghee,
pfd e cQgem ct u td -
anydrof Tl TN, Dt Lo b Bt RO Solt Bk s,
sphingolip@ftactens| mjlk fat Ghbuleregalsratd Dactiofs, phespheppid dectidngj abmplex lipid
copstructs vvhereSisIinkedtoniaasuLC?J&ide bond :
: ),hCé)lostrum whey, an

fractionsfcg EHORPRIRTHOR CLPEFGFE Y™ TSRt

immunodh§tRllih dac@n £H8 CRERAXYWhET Fh&UsioRin &blee PEPY), dey Srotein concentrate

preferred as the peptide’'Is I'ess prone to oxidation. A
(WPC), swaﬁg@e@,flacp]é pt:l'd d&é@y,memm;dew}@ﬂyerewsﬁp%%ww pgavder, a composition
derived f%?x?gﬂ q%ﬂll l)lpéoqi s%sﬂrg&gglﬁ itperarnl;@_@oﬁlpo%rh Qi%ecpfror_n the retentate ot
ert ect | ng qua(fltatlve artd quantitative changes i n the
permeatel abvahes] lgfulipeitritthe @ xpeofbadomadf atyendluof @bmtrom mretdsang stream, a
~.and. nmultp-ce|llular structuyes. arti.cul ar, advant age , .
composidi e o Piepr b oLBhEt iorise bR RG] R A Coraphic
(includin€ Bhd ot Qfnited bd fon GBY bl lpaFmétibhl EhrdhRogkhPesehRbddd dgy bilk or
surfaces with mninmal detrinent to. the hiql ggical
colostrur projcgistog SEFRIFRERt Phapy of thepemdl dpdvagyesipledidg e grepared by
multis tag§ th H{l&, dﬁ&mlale‘éys@;ﬂlsgtli&l, L&Qéﬂt 'flza@tﬁdrﬁﬁotgfsuf;&éljit&alt fhcBonation,
surface are provided. It wll be noted that where the
near supdrag@hli fratipwnion olisillgtior, egerifugal dokiiewedn vy fm_etéms_ti@m with a modifier
e sons 5 SR G3E) SOWERRE PR P BEEIITD o,
combina@@Rof Hesd H&iv&ﬁ&e@,ﬁhﬂ@dln@&dnmﬁicﬁlk Gﬂ'hﬁgol@)ied&ﬁﬂ}’ & mof-hgdrolysed
. surface. The util i,t% of the constructs in sub-cellular
fractions ft3Beyle g PeTstand thabthasryas PEReBTARERBIAREY Dol o colostrum or a

combmm?&gt@@l%bk &8 sh QS S BEERIeksPo AN, QAP htk €4} malhe ﬁﬂ%&ihédta)é £REh,
0

“the constructs in pronoting the aggregation
recombingd pu pawvflard whble calkl sneagr mery nighk degigarivieeep dencribigd above, or
. generatioon of hybridomas is al so contenpl at ed. ,
Comb‘“a‘??“éﬁ{‘%%%fg by page 41] SCHEME | DMF (CH3CH2 3N CH3OH H2O
NaOH N, N -Dicycl ohexyl carbodi i m de
[0058] N- Hyomxarshralimentrd fdeniDifeintuseful herbie fumigke cetposks t Iphtnfageutically

acceptab]%l é{;’\%{; nceﬁ(x:llg{%{f,‘f grlng(gcﬁtr&?rgtlt ng Fo’éﬁng?}glg?% ?sls%ltlsgg)rrlggltateerd %g Ex ifooolgl, drink, food
additive, BhYICRIRPROSHHS! sh?@@ﬁe&n@htaﬁmnpfoaaa, m8diEA) G, Bhte@NGk parenteral

~ stereo-isoners of naturally occurring |ipids can be .
feeding pregvet insabiePpooseant-wafrasntcat Ghedisrmept @, Phiagmgcgutical. In one embodiment

the_form&lg' neigm Ak Sjr sz{ aneé‘QBéL;QJet}’E 10l had oPBGsRhRLE OPQHJz%g*e? In one
Z or th g I I

substitute phosphati date {(diacyl gl ycero ,
embodin@apthe Spimatlaion. is Huh¢ Remndreadhet, iaglispentableploatded gtahalts, & lnespension,

.. absal,ute configuration of sphatj daf e, ca e either
an e, g Ribet B e Bhaf TP ing & g RO B S wacer

milk or ffut§uib®t RQshe SHIPFRIhAE thel fBrnRAftRME utth@NBmPeiba e lok nidde constituents
provi de the substructures_ designated

3 IVCI\/GS ) and
(such as gygggpyatsITHEClPispet f FoRcofestadaian PiiBE ERramIaNpR (pring Hierage or after
admirﬁsptgﬁgrpaﬁ?lge%mq\ﬁlations may include any edible consumer product which is able to carry ‘

lipid. Examples of suitable edible consumer products include aqueous products, baked goods,

confectionary products including chocolate, gels, ice creams, reconstituted fruit products, snack bars,
food bars, muesli bars, spreads, sauces, dips, daity products including yoghurts and cheeses, drinks

including dairy and non-dairy based drinks, milk, milk powders, sports supplements including dairy and

13
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functional -1ipid constructs utilizing this structural
notif, and the use of these constructs in chem cal and
whe@bosisenl applications is described bel ow PrREENZ2G08000274

of the structural ti.f. des dCI\/GI\/aterlaIs nd )
non-dairgiast o SRS, B e T e o T 80 Tt it Snd dietary

supplemdi® pRANEk inch@idsengy a@1&aehylaeﬁg 9@faBle 8RR LAEBREpositions useful
(Russi an Federati on) Acetonitrile was from Cryochrom-.

herein m{mpﬁﬁedﬂ@démbf fogry . DMBO, DMF, CF3COOH, Et3N, N, N
- di cycl ohexyl car bodi i m de and Nhydr oxysucci ni m de
[0059] Weﬁ"ﬁe Iehg 1, M 5&5}1}.{\5@?{1&?’ rBQludes IOFQI %g&a‘?%ﬁ{ekaq’ a@Finbha-gastric
i met hyl ester hydrochloride was from Reakhi m ( f§USSI an
adrninistrﬁe@er ation) .Dowex 50X4-400 and Sephadex LH 20 were
from Aner sham Bi osci ences AB (Sweden) . Silica gel 60

s fromMerck ( Tet.r aam
[0060] V’%é&yn \Na%hag)r/mrlﬁeﬁ ecS ! ac e%t)abla Satiee™ s in peg)c}écl:tl CF(') a ((:]arn%r including but
not limitedllto afi 283@¢nt, dikienit; hmﬂe&y ehdonitiiaaigh apisof \tng cpelsef afmiBdtered to a

using sili ca gel 60 F2 al um.ni heet s r
subject asja easERORTLG oy meostes o 1'69“"8%‘?‘} ?Lfﬂﬁtﬁ ey reﬁ}%eﬁgwﬁmw of the
cornposuﬁﬁaalﬁﬂ MOnot RS 8PRRAL id?ﬁnﬁfere{cilg doses sufﬁc1ent to deliver an effective amount of -
(2-tert-butoxycarbonyl am no-acetyl am no) acetyl ]
the active ingredienty Ebg fsomylarensiopn bamim@}sterg{@qallscoratﬁnsdlyrret hyl
ester (SCHEME | ) To a stirred solution of
( tc C i ] . .
[0061] esnltge‘g@cﬁé/c ?%g | Aim d%@%&é@l'g‘a'?x%n’ mil rﬁ{) e%t%gfﬁﬁ}g%%%an companion
animal om@nana@dfédr@om@ay@nyamls( 1886& emp, dd} amibbiseand
(CHSCHZ 3N (3475 nL , 25 mmol) were added. The m xture
2 e Stlll rlased overni ght at roomtenperature and then
: 8“1 Wth o-xylene (70.m) and evaporated. Flash

[0062] cC oPprh@nﬁdm&t @gﬁsapiﬁypﬂm asd 4 i@ g@hpdeackBetllinfembranes.
t ol uen and e d wth ethyl acetate) resulted Iﬂ]p12
S.

Sphingolipta s AP gt of RS BF Oipst 576 diygise gl mapbrpe

Sphingoliblk Qs AN ca Sequenbbabhy el (& Bther Mse length
P goEla eq}:'El)nds satg?atg Cl. The chl orospluhgnosextreﬁl:% vvars s Tengths are

found), wiichdos an eql gn@lp eitvshed bidutamige hilfagetd lopma osianiidaNpaiburg, 1996).
in Loroformand eluted with 15:1

There ar&ﬁ%&é%uﬁf}g n‘%ﬁ%l(ﬁanol) . Evaporation of the
fract| ons and dry| ng under vacuum of the residue

(1) Ghreospibthegdlipide Ghgurcbessitgvpbigslipidsh whitbehay HerBEhempubdivided into

49 (7:1 (v/v) chlorof orm nmethanol

‘)(’gbf?gf‘ﬁr@ﬁg %‘ggﬂoﬁ‘i‘f [D6] DVSO, 30 C) d, ppm 7.826 (t,

) Cdratided (ddasist sktpINGERDFattyGci €Baih tattached thr8ugdizan’ Ankide

4.348 and 4.095 (s, 2H NCH 2C00), 3.969 (d, J=5 .1 Hz,
SPRZOSERH 2NH) | 3 689 and 3.621 (s, 3H OCH3) , 3.559

3 S[%}gmg s epa?(g ch%r%ﬂtg@oeﬁkn§é&u(e%nol%he Ge&dled to the 1-

h}(cEOXy@roupbtmﬁ mmd@o n%ﬁhargomelar; etedlsrphespholipalset y |
- met hoxycar bonyl nmet hyl - am no} -acetic acid (SCHEME | )
[0063] ToDa S{lét%f%? corn lex[.; n; g rcrll.ls%%sg%de onf rcrarllxerr]l(sjlﬁrely b%gf)}){/ fll:lld McSweeney,
mcorporateraﬂtelmxy;z&rfhembﬁl met hyl - am no} - acetl c acid nethyl
ester (1760 ng, 4.69 nmol) in nethanol (25 mM) 0.2 M
3 g Leou 23.5 mM) was added and the sol ution kept
- Gp ?1‘“%&‘“ oom tenperature. The sol ution was then
[0064] aCWh{ A8 MERA (B Eosﬁﬁ:k tof0th® ofte) l?&ﬁ lﬁﬂgtﬂ@ic@tlﬁﬁimtttﬁey contain
yNess. lum ¢ orrato raphy of t%e resi due on
the sugargua q &=, gfélch(lbm'é‘cﬂ}i wa@egyt physietogtcel phhd el uted with.
2:3:1 (v/ivliv) i-PrOHethyl acetate/water) resulted in
a \Y
[0065] ac)—ét%ﬁ a‘?ﬁ‘&%% éf[ggncgél()gfiﬁ _9&199!: X&?E{?‘ﬁ‘f‘%’ t?g]c&ﬂbllna%%l of glucose (Glo),
galactose -(@td}gtN -acegyd gdaqetahyrie (€A C)(a63 sialig acid together. As the glycan size increases,
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3.4% and target conmpound (1320 ng) . The internedi ate
product was then dissolved in nethanol/water/pyridine
WMOODM)SEO:( 20:10:1, 30 m) and passed through aPCT/N#2008/000274

s doos oSN R, S0 5 00, PSR 00 b

thenmmgggdﬁ$mgﬁhymth the sane solvent m xture, the el uant
evapor ated, the residue dissolved in
chl or of or nf benzene m xture (1:1, 50 n1) and t hen
[0066]  evHsotemadlareim@pt mridesmplara s Rcayseit s gpligtigegpared with the

IUPAC n%ﬁ\%.?r\?c/lﬂ?re(lg ¥ ot Séytb[?] defhia S@nng—xjhghn F’F9G§)) Wﬁth Qe‘i’atg% t tkm_élycan portion

i -ProH acetate/mater
of the gar{gﬁ)ﬁ‘s]idbl.\/ﬁﬂ)ga@o@@s stamg \xllt}uGealuj‘ the ngxt lanad dt:qcah@abﬂ fm}nhgrog sialic acid

| residues pgese r boxl%gﬁf( {M l“gmé ucﬂil NC 30 ?'\%]Z‘%r ?‘Rf gg)gg?)rgft of the

nomenclaﬁ%e 1s|ah|1urrm36@)lch (fes&ﬁ)'bs ﬂ'&,nuaiﬂ,er bﬁk&rﬁﬁﬁ@@bﬁd&hgm . tBZfholecule (1
J=5 Hz 786

- indicates ugwax(s§theig|t|mn@_p1§1C)acld/ 31‘-@G§ %}61— 3&@%@% GIW%Z indicates

three sugagi\lm}xc—éaltséﬂc ée?arm%kl an%%ghtg&)mggﬂ%argn@@ IGIES o&fa%ﬁ@ rSomenrnes
there is a loer ¢ANEHEOE) atémh@% t}(esendZHdeﬂl@akeZﬂm}-hegla)lc ac1® ag@;gta@;led which is

usually to ‘églgctg%zglf or%&ﬂhgﬁ_ sialic §c1g6 g‘o (agg ?(ﬁté:% alrgadlzlzco NCHX g&%;:}ﬂrther complemty 1s
derived bﬁﬂi'e@%)ble 1ddB38dn 4fSmcBEor Mbdiflcdion)of thi ﬁﬂﬁraajﬂlhyﬂro@frl gkguds with
-tert- Butoxycarbonyl?nlno acetyl m no

|
additions Of‘rﬁef‘i‘éfx(g?é aﬂjﬁbgﬁ(pphsé.tw "é]ﬁ’flr%)} 70478 I—aeeta%p%n) as mz)ol effects on
bloacuv1t)§35ry1%ék%%idynm Q)Qh& %cﬁécufeggghgs 16%4%“@&0%&{@&%&@@&@@ rdalised with

To an ice-cooled stirred sol ution of
the sialic é(czlstbecztubmablanghnﬂwnwt&mnnmn stadie ngifleare Mbjcervheetypipicacid (NANA)

and N-glyggl X}(a%%.srug % l(lﬁ?{l]\h%)r 81)(&68%%% i’)On ?%ﬁfeet ee xz %53% t()]eglgtqggigture (Schauer,

2004). -mmol) in DMF (10 n1) was added N , N
-di cycl ohexyl carbodi i m de (754 ng, 3.65 mml ). The

' [0067] mﬁ@%&%%ﬁ%&%ﬁg Ig%r%gljlggdes o%] 8lu<r‘)1fl%t8 Inbalrlfeg % Niids retﬁ%lolcrgmal

activities. AGLI SyBpRe RE I ¥iedbin@isg bi dHobirLebxaf b, gat@Bbiaek, ﬂdettbn%pééiﬁc for one
m), and filtrates evaporated to a mninmal volune.

ganglioside eagnelinsidpaMi s dgiiearéa firhen NO LA appgpls (E59lahpy the 8155 of a
galactose 10[9 feacﬁ[} e@%]\gﬁ)tléqﬁfldlﬁétf(s%ént{oﬁ@we @/e @%Q&Wat%d gﬂ?’CtS the

e Tresi dri ed”under vacuum providi ng the
b1olog1calact[1\{myefoegxmpl<( M@ﬁquglce gg%ecageta’eqmq}w g Jrfp- airet_tﬂ GD3 on neuronal

out grothgxﬁ;GreMEé lagTrBr%\Tl%j%la)J L%% c%%te é acet ur & O?rr%er é:)famaplca are changes in the

glycan strhdra@fe Sfeedt WoﬂEsﬁ%g@;fs tlﬂt(‘eaérbﬂiﬁyi@tdi] yﬂe@awz kcﬁkfb(bmidtto €he sphmgosme
3: 2. Nh&pr conf Qr ner; 896 (t =5 %
influenceqgqeiry. Thue shfled ke grtpwuﬂ 19t 2RpEeat belesics %ﬂ’l%mbuted to
IIEQE@%ED ea%&l%gt%dQéan&ﬂf&r A t ofactii§ U sfedific lioside
one gang o o e RN 5. 88D (5 %H; O%H 3) ,83. 66 (ga@g
StructureSJ 5 .9 Hz, 2H C(IIH2NHC(I)) 1.380 (s, 9H C (CH3)3).
M nor conforner 6 , ppm 7.882 (t, J=5.1 Hz, IH,

[0068] Ncﬂ%gﬁ\ﬁies c% %gle{su%d%li'a'z{m&g&&gg%%uﬁs@?@z&% dt,nga?grgment may

be done by]nddzunn%Hi,lpﬁl%hh& Bldic Add GBS A)sor isikid@Chpedles quanribid®by( Thin Layer

Chromat i dFH Gk Hih B %@@g@%d chisTetetBivaHt (Y B EhHPLC-UY) or

by liquid EHrOMh@8raBhy RILAR, Bhsb B tr Ay US @k rnb3r 8f PctRidhes Qlntel @iployed to
¥ storeg 4 y-18 0C) P[followed by Eage 47] CHENEIé%b y
extract gapghoeﬁaq* ﬁpm@nvagf:ty{)f glaterlals and these are well known to those skilled in the art.

(2-tert-Butoxycarbonyl am no-acetyl am no) - acetyl]

- met hoxycar bonyl net hyl -am no }-acetic acid nethyl

ester To the stirred solution of '

(et hoxycar bonyl net hyl - ammo) -

15




10

15

acetic acid nethyl ester hydrochloride (98 8 ng, 5
irunol) in DMF (15 ml) Boc-d yd yNos (3293 ny, 10
WWD/)JSHIIU Et 3N (3475 m , 2 5 mol) were addeRCT/NAz08/000274

[0069] t rligh%s f’fe"ﬁe%" {u%f%g dn ﬁan Q%&? ! rﬁér%??éhﬁ,ﬁ[péglgt &E\B GM4, GD1,

GD2, GM@DIT aedG1Bl agh, el G, HAneief egraphy”, e <&t Hddvanee where they
(packed in toluene and eluted with et hyl acet ate)
exist, andragg GPRG2GN gy EvPPHAGET therrhle SERGHE Pidodh @FS%%ganghOSIdes is
TRY Ny cggtggg d.mashed sequentially with
rev1ewed\‘%g§%9 © %83 %EIL ] and aturated KO . The chioroform
extract was evapor at ed, and the product was purified
4. Ilmxe%silsg tci'gmti'gﬁedevcbinmm( packed i n chl or of orm and
el ut Wit h..chlor thano E 4
[0070] f rég oln Sogrélrt]nde ﬁl/eavg uo g? isd gy %afrl (r;ferrslfa %J aendr é@g s efljop?n " {"herefore
any agent&ﬁb@fl k@ﬁﬁre&d’él cokniGyd dhﬁ'elapfne(mﬂ:})rﬂl haveSbidatencBinApr inFAdts arﬂ dhildren.
0.4 9 ('chI orof orm nmet hanol 7:1). 1H NMR (500 MHz, [D
[0071] 6 gutalfned e\jlq.recg‘?lgtctjapés er%%?sﬂ(g%%jmve ie llglélzg‘fegtilf]’gl)’r “tl\lcgig(g)r)eése cognitive
devel n{eﬁt” 22 hseNistve @ bl3hE68 aﬁ&jrefe} tG intrehsih¥ thedhte, interest, :
TEOPTNR). 3, 689 Shbabih (s, 3H OCH 3 ) g the 559@%??'
willingness, @ qfeness k4 le@OOIHMERIAEOD) appiy, @wle@ge 9H CMVe 3)
ppm Preparation of {[2-
[0072] (ZAkﬁaé va%g{y%wﬂmrw . 203205 taelva L@ ate \QQPMJan to those skilled
oxycarbonyl nmet hyl - am n -acetic acid To the
in the arts[lt Wﬂll&ch@@ﬂeut thatrpagticufalr Paethods may be preferred depending on the nature of the

copiion' 36 A B BT RARS Tl AT M AR e s

health or &&ﬂlﬁiﬁn@ 76R sﬂ@ect%rﬁﬂhdﬂf@du}rs imae bé gpticable? om:))anQ)léZ thhodology
aqueous NaOH (23.5 n1) was added. The sol ution wa

useful fondhp pssessmens qﬁcagfatwer lqvelopppiin gen-dpRrR sPRIFETIngRdssthe Morrs Water

Maze Tes@gﬁcgthct%cﬁrem)i) eérwec@%flxﬁ@&}f ﬂsﬁq"egtoascﬁe)!&%gg in EQAI‘H{H@ 1. Methodology
.chr omat ogr aph y of e residue on silica gel (packed in

useful forebhydsesamemmfe:ogngveeqlqyelegmmqm hprppmbaqch,ypcludes the tools summarised 1n

Table 1 acetate/water (2:3:1)) resulted in.recovered (3) (63

"nmg, 3.4% and crude target conpound (1320 nmg) . The

crude target conmpound was dissolved in

Table 1 -nikfeldanis! fomnassesshpant iofl hnmanideyelopmedd: 10: 1, 30 ml) and

ParameterpaS SBd! dskt ouggagroup n-Gxphamgef vl unn ( DoWefereb&X4- 400,

Cognitive apd/ 1 | Bdiley@cdlegr m0-Geard )  t(@otplewsppyrecnrs@Sjoghrak Nﬁhediitemehsf Bayley Scales of
Motor  The ®bbfim was washed ?g\ﬂ P%fortqﬁelogxaw&asmss@t ufogent vegent 11 Assessmen
cvelopme@y a mt di ssol ved FiP¥HIBF BEsP benzel é‘“ atacen atua.
(1: %ﬁ;gﬁgﬂ m) then evapé‘?Lla £ ?Ce irl ed in, 049}1}[5?{1 tly, 1999. ISBN:

prow de a yield of purzész S‘e A 250 ngy (

InteHJgenceSOl Neschbk CT Ri2.6530. 47 \(erﬂﬂrcoﬁfgrglrern%h acetat Q’Pmt(\@gchsler Preschool and
Quotient ( 4. ajrelah))ol &lH NBAR ( 500 MHz, [ D 6] DNSO 30 ﬁ)mz@}fScm of idddliBence — Third

of qinsarysel trans- conforners of Edition, 2002) published:. Harcourt

N- car boxynet hyl -gl ycine unit c.3:1. MNhjor Avofor Reid Wethsler
Memory = 7 Childten(st J S—%CW 1} M{enlpmwork;ngozél (t Chﬂgreﬂ-s gerg)rx_ﬁcale (CMS)

| H; Wm%yale 4,051 (s, 2@ S, Mgees Folens

Hz, 2H, OOCH 2NH), 3778 g%lz”‘n 3.616 (s,

3H,CCH 3 ) , 3.563 (d,4 wmad 8 COCF 2NHCOO)

"1.381 (s, 9H, Cwe ) pmeaMnQ@ﬁam g@r mer : = 7.766

DevelopménIa Denver 0 HZ, OL(J"earJ\'menerdi Hddod ﬁeavelo{)m'entb Wanvdnﬂ;om
NHCORbelophe288 (S, 2H, NCH 2000ME), 3.928 (d, J = 5 He,
2H, Mook 2NH), 3.858 (s, 2H. NCH 2CO0H), 3.676 (s. 3H:

Executive OCH @)conslr@ar@G@—f-(ydars J 3. Bes@rvidye thighhg COCH ZNHQ@Q) Card SB@% Test:
funcnonmg S, sgqqng ©e ) ppm Pr ép‘é%%f qbgjﬁcteqaso{uflg_ Computer Version 4 (WCST: CV4),

Ro ajon.

—(_LI_eLt_Bm_ongcar-bon-yl_am—
Academic _ iﬁ?@o%g?rb on‘VI Yt hy|Schdﬂ;fJ Pﬁg?rmargec etic aci 5 Eﬁft ards (Academic

rmance in School Setting),
oung Children Achievement

Achlevement

OxysuccCi ni m de ester Boc-dy2 (MCM3y) I\Io§
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To an ice-cooled stirred solution of {[2- (2-tert-
But oxycar bonyl am no- acetyl am no) -acetyl] -
woreaobosysear bonyl net hyl - am no} -acetic acid (12BOI/Ng2008/000274

332 nr‘m! ) gnrl N- h\1r~|r nvucnr-rn nim-de(420 365
Parameter i 500 H igre ce .
sWa Ib'![-l‘f'e?ko

at 0 C for 30 mn, then for 2hatr.t. . The
precipitate of N ,N '-dicyclohexylurea was filtered
5. ‘Emhﬁndngghaﬂﬂmﬁth DMVF (5 M) and the filtrates

Qr o a, mnim ol u eS|due was
(0073] GePpares i e@f'(r@ag g e feveldkipeat B e sggpth has been
shown toW@9e ASARYSS dodecd %ﬁ%ﬁga&ehﬁ h@alth%g b n&@&e‘v@l@ﬁm@ﬁﬂ Glhetefore any
vacuumto yield the target conpound (1400 ng; 929% -as
agent shognyhincgeasammaifia@ hegthygrowih willdeee Wrdé/b&@@itii arcfms and children.
40:1).1H NMR (500 MHz, [D6] DMSO, 3 0 0C) , mixture o
[0074] - f g; i eaiﬂegrtﬁg &%erﬁa@&u% d M&%@(&@&h ! «tg,l NGERE or
or conforner : . 6 (t,
maintain grode’ are ihseldzmt,erchhd;ge rein a6d ref@r7ta 1(1¢rea,smg or nfamtaL@lng-lbealthy growth

which mayz H:fem%%i&gg)or magltas.m.%g -}he( agasbljte LWt rﬁg o? g?ﬁ?t’h w1t£ teference to
welght leWght while n@9§c£e§sm %Bde)cre,asﬁ bo&:&ﬁnﬁl@ Dhése Berms also

2K CCI:HZNHCCIC)?f 380 (s , 9H CVe3 ) ppm
refe to iigrotging boy BioweF densiy 3n orbls-slzw?g £ J=5.1H, IH
NHCO) , 6 . 963 (t, J =5 . 9 Hz, I|H NHCOO) , 4 . 924

6. Is(o%mn?(h‘a MPIRCGRR . 4 . 133 (s, 2H NCH2COOMe) . 4 .
4°0d, 328 U1 H, 2H COCHeNH) , 3 . 632 - (s,

[0075] 3 |—Exm5|3)r)fract1®1s cogtﬁgm(gjhiglj}er fevEls of gorpglex bppaels @mm may be

prepued gt s TRGi A b BNV SRR Rl e

chloroforjritMefi@nvbixprrep@sed deample fed Martin et al, 2001) or Tetrahydrofuran (Neeser et

(2-tertb toxycarbony am.n
al,, 1991) ops OS{% reﬁg?,ﬁt,:lpﬂé\tl Esth &%éﬁ%@% &gﬁ.@ﬁ? %)ytraluon of complex
lipids frorthl' oY Sided QlicHiad ﬁmﬁfmﬁaﬁﬁn %@aﬁd EiRMSLYCes, Mﬁb&&%&%ﬁl fGhral tissue,

o Scheme 111 . [fol | oned a 52 MVETHOD:
liver, fish Wmoﬁmgmmlmmqtémmﬁ h@@é@&)ﬁdglm ) aderrge yEmethodologies known to

~ those sleQg\iﬂEkthWI\ge %ﬂcﬁ'l'egmgﬁe 1sg§eh W%ngﬂo[‘ggtoa}] 19-63{? @r r?g‘ggﬁgles may also

nvention relates ng one or nore conplex
be produ¢e|dcsk ntletiglhg@nsgini-esitidesallyo Caoglucexdes paful |hemlranclh@fadr1yh>ne ot more of

oM, GE Ry Rt Gl RIEL 7% R R G PRI &Y e

“b”, or “d" QR tived Wh@Bthelexeh hhdlar§ubi®adatio BOUR] twblir $nore thereof Structure
application is based on New Zeal and provi signa

and synthsgipef gangligsidshis rapesELydbsatd2(E, Bezposteddistgn by reference.
i ncorporated herein by reference in their entirety.

[0076] B@&%’\@ hkB0Q3Lsefill gcc%&ﬁpg)t%' thi e onTRATR 4 nhfghlfh” stk fraction

specifically targeted to support normal growh and

for examplencedaop freter, geet andydrapamilk @tt (SMIED, dpuftemili brattar oerain, By eerum, hard
milk fat fxacu%r/%{ lS( @21%&? 9tlons nu?brggqséltlt Ut e H]_l%’r treaF:%% s, 6héircr%rj}bulat1ons
&wmofahBLﬁMbw&ﬁ&nu&asf foIIom#on formul as, grow ng-up

f ormul as, dietetic products and ot her dai ry cont ai ni ng

0071 SR b hSe b RRH fo R ST S S R A comporc

referencemhll chﬁlthétf t%r]ﬁndsnmﬁl@m@ idcBRIPEG A O sttefb?st ad mﬂ%t&ﬂﬁ@r&nts See
Non- human whol e m | k such as cow, g&at or shee

Chapter hﬂohipoelt;m aichStreetyre QﬁBPle‘F Bblésrltlpléia Fox anchMsPueangy. ffat 1 Jescription of
naturally ogclu{:drﬁzgnb aﬂ'll h X I n cKJo%tho HIONEL d.ks Xs%écism%fy ﬂglu‘ﬂ lﬁj9§

fenic aC| and pol yunsat urat e
IlhngworﬂﬁR(DQZ ﬂiﬂld&nb&iﬁtet :ﬂ,rmoe@);ehhbmby fnoorpooitedelly igfepastch Suasbnal variation
devel op & Mc Swe 2006) [0005] Standard
of milk 3ty $ﬂ-n§£6F Cﬁﬁ?ﬁﬁ¥55§%nulas, foll ow-on formul as

and grow ng-up fornulas anohg ot her products are
typically produced using |owfat dairy products such
as skimmlk. Using a reduced-fat dairy product neans
allegedly unde3|rable conponents |n n1|k fat are not

o o o I e
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are significantly | ower than those in human ml K.
(Sanchez-Diaz et al 1997; Pan and | nuzi 2000) [0006]
wW@pioppsisozogni tive devel opment and growth is aPRENZp@SD00274

ant and c |Id devel op ai.r d
(00781 JeiginPle OB PORHRE it CRED BessrgRe M gheyty 20t
about 40GUad byl WeiSHt, ﬁrereabrﬁcﬂ)ehr 4090 &lt by wefgﬁ?t it @led hAMYdRoRASIK fat (AMF)

been 'shown to have detri nental ects on long-term
(typically rpeedqcﬁi byTplaseingeraion aﬁyreargemd Iytslearionto bitien), dagermilk, butter serum,

it 3 iq
e s RO RYEERTR T MEARL L DAR Bt Yy
membrarglex200¢} mik G GIGbuomphbint ljpd dstratc ph@ph@qmg bitosisges! complex lipid
are orted to ran e of ent | funct,i ons. .
cipids thhuteld EROREE It S P Btk aBat PIogGe Gher PAT K Siralt R4 ga Bigations
thereof, AQMBRIys{RBdA-£t al ., 1998). The profile of

i ndi vi dual gangli oside species is reported to change
prof oundly during devel opnent (Rsner, 2003)

[0079]  Rivergemitls Posqr eamaprd bapairedta Gomeagd bh @m@flficlr 99, Rombaut et al, 2005,
Rombaut®h fale QGO% ((f? rkcﬂl%ﬁqlget o %\6@(&(9)0 gf?(pg ﬂh@%&ﬁﬁ&&aﬁé@ﬁ 513 1&5‘@0@6{/@)

reporte be essential”’synaptic conponents Band
2006/0411 6,(: fqr@xsnpié al enpogradtedrhgremthydefesnde. riemermék @uttgmowteti to describe
the aquecg%ﬁgmgihge%%? éﬂ&%e})g}x %:r?(%tsl%na? E t%grlpr(LCQIQZOSIl usmgr JEut €t rn g process
which mdytiéngiand (EKurﬁl)| prode893p a &tltind&si (Atitz) ycayi Bafn@milifis also a term used to
, ggnglrosrde transfer across t he human pl acent a& .
describe fhg agqeys bx/arIHETRSAIUSE BaHY FHST CRISCHFIRTAER CAHY oy method

of produéﬂl%/KMlﬂﬂgm%waﬁp tTHiOf 81 ingthb8 BRI 4 R e RRLBA th & ILh\ése inversion
e some biological significance for neonatal brain

of cream dtepeﬂdgmhtﬂlat ig firdveytasentraged mdamhslgirdéwptpd(upaﬁl\@i Fyhally, buttermilk
1s also a t%né OI‘ I ng? aﬁbe2 OQorrfslb%zI{]U%grpbo%tthei sec? gat9 ﬁ) skmrg grgcg ﬁ%ta Iserx]'l\llneln ty products ofa
two- semﬁl@r@d‘eéb\/ﬁod ﬁMiEﬁﬂﬁ)ﬁu(ft@jh @k ibradxinplg, Bylund@ PED ahd gulﬂfshed mternatlonal

nt or om&h f a subject r.to at
e SSHD S SUPLEDREn P, SEE. 5 & oty sty Br o 2
process, R by o dubMENT eEINE R L0 cehBatidonf skdpSit AREREED 2R to produce secondary

invention relates to one or noré conplex |ipids for
skim and e Ippt-priod et grn® thersdrcensinfrgtio vom K feqﬁlqararmear fiorRgodice beta-serum. In
Ln ,
the first t\grg% aa)ll% glﬁg)ﬁl%(:% ggg%\ﬁg dg&g%ggwp{;hag% %ggljsi%h has Qgcgﬂgd In the
third instanvegtht botmermilk &t nitgnaioe ob fecondarp skmmqrred@ethéferc phase inversion and

| i pids, ,such,as one_.or nore pure ngl.i osi des, . .
betsseeopy 3 LR DI B PR RG BRG0P ROHE ‘BANGH FBirags opical
achieved b$ B&ri@gatRnNPhksclidler&d & @ghidally fchidved BRRthagdnish€o0TIt should be

formul ation for maintaining or increasing growh or
understopghthat e spwige of thessclrinlipid gt Remile vt orgf cognbination
thereof. PQ lasltartn!l Qt@hals R f&bﬁ&rﬁu&lj Q'JCR‘BE M&r EMF bh&er milk, butter serum, or

or mul at| nis oral admnistered to a Aot her daring
bansmugeébaMnﬁmorﬁmﬁmQ@mkncanﬁmhepndspeﬁt the invention

relates to the use of one or nore conplex lipids in
[0080] Il\tfnlgtﬁlsg%gg%ra%g(gn%ruail g)[' r&;ﬁk];rglr nrmy baetcar%gd ]:())}‘CJ){ ?YE%FQ %f;lltlarl] cpygtaﬁsanon Milk fat
extracts a@@@dﬁtddl t¥Q s&&&&ﬁbﬁ@dﬂi&fﬁnd&ﬁe aryﬁtﬁ)lﬁieﬂbr solitf EtbarinGr- }Qllﬂdl frﬁlctlon) and

ject. [0013] In another aspect die invention

liquid (“Ork'é‘ll at eaft freftan AHEE° 6 PERHEALH éYINPﬁ&PJFaCP?f@P@%?fﬁ@ to re-fractionation
ina subs Qstlﬂe QS aPROMURLFY PQviBls fr%ﬁ)ﬁﬁﬁﬂnnsge pC @ARdebdiMeoft fractions may be :
vel oprment” of a foetal, infant, or Chl|d subj ect by

producechldnﬁrwlstmemg Pereat mﬁwgpms ity wétmmrirhsrdwsglbdmeums nmor e

conplex lipids to a foetal infant, or child subject
[0081] :(S]nt\}/lgrﬁ &ggﬁ&} lée ethrlc{) m;Pt 5 Vefrs %?t@r%%%réﬁggon cheroly51s solvent
fractionag@h@aslvith dllsansl G)datea,SoraBﬁoﬁH‘, umdl‘adbr@a)m gdquestiatle)s su‘p(afcrltlcal

mai ntai ni ng or increasing growmh or maintaining or '

i ncreasing cognitive devel apnent of a foetal subject,

t he net hod conprising providing a pregnant nother with

aconposition conprising one or nore conplex |ipids

such ~as one or nore ganglrosrdes and |nforn1ng the

o, " o o o
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nore gangl i osi des conprises one or nore gangliosides
selected fromGM, Gw, G, Gw, G, G2, GO3, GIl,
w@IR9/08F8 GJ, and GPI, and any one or nore OPCT/NE2008/000274

.o tat, "p",. oy t wh h [ ,
incnonsif o) R LS S Sty M occrss,

' for exampib)CHiSHIRBLY, h@IFCANRRSLAAIRIRN, KOFEELE IcAGtalBAicA! difRfytallisation,

oorrpl ex |lipids conprises at |east about 0.1%
fractionatgparigith © siodidisr (Gansesns ar erylsifiers) sltranBiraions eiee-AilFapopgd any process
for fracuo%ggprg) §f i 1(? ﬂn&QMf t!h§ %R,ga&g nggl:naggr[sg)fctl?é\}‘v? hﬁt‘hdd’s Hq§ known in the art.
nprises at | east 2% gangl i osi des W w on a
In one eniiiﬂ)idlrﬁent,[ 80 Bd¢tiohhtier mathiod & syl,ectad ﬁommmllxa:ht fmcuq»soicunl of cream, AMF,

butterrm.@ btgte?icoggérl §e%§se%tirglues%%tet}%g8 Yétef féace:[(bne ilgn OFt Sf@ueﬁﬂaﬂy
preferably at |east about 5 ng or at |east about 10 ngy

[0082] UM preehoiashé d&hpbsiddnsuf @t ivRntidnGapbefuly of pRYEE MEdified,
be chosen between any of these values (for exanple

whether rggstlly, ahemicalb Y RCARBEUY Y OUeA BSOS BROoun B 97 geluding, for

exa a s P 1§é21 qf H'h (;rgl és ma b
mple, glgou%I %Qt oa%g%g{ttegtiﬁ&r?g E’hér?letregbbl ygl(trﬁe for ation > Ay he

prepared uomg)kn%stedboquesantgﬁmg)blablouhmgﬁi Wgﬂcg}dfrygrqlﬁa bl?és hi’dleSlS

v enzyrnatlcl }%olys?sr rggn‘ig:gﬁ %Qe fclr%xaz 2 le 2 rl)at V O}Y J;l@lcg\xggeglél}lr gﬁdogﬂ Chapter

provi d P°eas
15 by HCBDeeth aiid CH;, FtﬂzOGerl]J;l) ahd rrndrabla]]fél;méh&tioihﬁ ,On]a8neﬂl&i oﬂl&s@hydrolysis .
, 20. referably at Ieast bout 7.5 ngl.i osi
includes gz iy REDH e eHobPbFad e e Himif iy 00 Hay B aveiaL sy be
neutraliscBSHNERL BN &fh bheaRrvaliges (for exanple, about 1 to-
about 20, about 2 to about 20, about 3 to about 20,
about 1 to about 10, about 2 to about 10, or about 3
[0083]  t\sillfabglpbule megbrampredtertahpy be felated peqrding Enthe gcidification method of
f £
Kanno & ﬁgrg)ﬂ—[gjs = 95(9 ald thgref&% Jtec? mllsclt']ﬁes]d E?d gl%@i‘fxg fraQidAD by the addition o

es per ay to I'n one
methanolmbbshnhsedlby Kanfi@etml| 187 5. 04‘&1 phs&gﬁhuhplh extgichmap e oolm:dlbsextracung the

st i BRSO B PESL PELSELP LEATLIRSLSA by o

further edr¥R&9 in AN fat %68&1@ hfénibi@ieatgﬁls OMBR scleaitd ewbi@ytiopodhenh olar lipids with
such as a WPC.or WPl (b) 20% 1 i pid such as mlk

pentane..qr one or nore vegetable oil (c) 0-25% sugars or
carbohydrate ingredient (d) 0.1-0.5%vitam n and
[0084] rlﬂrtb%ﬁtuaa eth6ds HeVed §rBYQUMmilk i &eh &0 iSofulMRebid {rk aQo 51e/§>mbed in
angl i osi de i ngredi ent Iq£J00244)'Ac;Preferabl the co :
published| lntgrruUQreatpﬂteete@pbmom PROGH §E)%6X’pp30§ /128424 WIO
s or
2007/ 123138 st R R4S eﬁ@o,yeo%orpomte@Ear%%b”‘%%t%g%ﬂg% URLLDS e
or nore gangliosides, or a conbination of any two or
[0085] rﬁaft'&utaki¢ pedérredRndlf far abiayts tbguldergyh inoiderethps: C@Bibed in the examples

ternatlvel di e I d Alternativ e
below o St RPN bR MBI LA AT B PR T BRep Giried, and may
be powdeMd) @p@¥ally (v 25inpbRendy @Ei00ILE do@ NI didBRStost Beded to improve :

forrrul at| onis aliquid (concentrate or
flowability e Brdgtiarol Hbieitkorrum- %r@vwms &P etk hae Prepriediby ethapplagraction of
l c. €

beta-sem%t%é)g}eﬂf?cB%g %_) ul)g{t 19&[5%8%%&1@5% pg(l;ocfr?%@d; . I/(ﬂlgﬁ{ﬂézln@fagtur The fractions
including berpesint, itlonGOQITrrhidi ﬁagptones@r(thdn & isgargvilosn, es-h(ZsudBatch 3 are

freeze drtég Eow@r% l§dl %%t&lu Xt rggg tB eégr(s) i}@%‘g&)&)“h g%i?fatcasz?(g%ctt)f) qu%ESOOTM milk
fat exttact’.Z aRd th3, GG ndhik fgt Xtra@ wede &tmﬁed o, Fohterrh. Go- 8per&1v5 Gr%up Limited,
9.5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,

New Zealpgd. Factigp,7 tgg 1 dggrribebin Bhleb rtpssomphe prsidgsnd aceprdmg to the

l'ipid, and useful ranges may be sel ected between any

of these values (for exanple, about 5 to about 95%
about 10 to about 95% about 15 to about 95% about 20
to about 95% about 25 to about 95% about 30 to about
95% about 35 to about 95% about 40 to about 95%

about 45 to about 95% about 50 to about 95% about 5
to about 99% about 10 to about 99% about 15 t o about

NN 7 ~N o ~N\N 7 ~r- . g, N\ 7



about 30 to about 70% about 35 to about 70% about 40
to about 70% about 45 to about 70% and about 50 to
W@b®ansis026 by wei ght phospholipid). [0028] |n BGNEZ2008/000274

thods SRR B P COTROSLE 00, SOTPEL=1 08 608 L. e o

0). Fracul)le ap l;naggg%todgcell byQu}gerc&acgl cabbdh difxide extractfon ofFrébtion 9. 6,
12, 13, 14, 15, 16, 17, 18, 19, 20,
21 22, 23, 24, 25, 26, 27, 28, 29 or 30% by wei ght of

Table Zaoanﬁ‘rfahW@CMﬁHé!eF%Pds selected | ndependent |y from

phospHat i dyl chol i ne, _phosphatFrafstioat hanol ani ne

sphi ndonydl i n] phdsphatli dyl 3eri e, ahd

eqlhosprat ig %I i NoSBA0BT™ andGeNIET ul| rGeges Sogﬁw G600™
sel ect eds weepreawryorof. plreswmon gl presurfdrof %%?}3 €, extract
about [0.1 10 ab@RactBDo &Basch 2)0.|5BasckeDolit about

6

Compon
(Yow/ W)

e

Protein 1 toO abo@ﬂ230<

0 albut

-2 t o 18bout

309 ab

put<2%eo t g

abtz

MFGN0% dbout5 4 f{

0 alkbut

4
P
J

D

0% Nabout

5 NP ab

but NBO%

abbilix

Fat

10 to

abeat 3(

D0 IEbout

15 t76 abg

ut 30%

nboists 20

t 027.9

bouts.1
out 23
0O 29
t 1Q%

t 54440
out 16

A 20
U 44150

ut 580
Ur'€g3

2.8

D. 51710 g
5941 ab
Pt .85 t
t o3zgbod
Y, 48boy
1 bg af
boyg 2

D% @00

D15 Ab

JIIBSBI I
3.2

I

are;

309%.7 about .61 td
out2sl t ¢ abept 59
ut @® &boup0. 1
10%.1 about %3to

3 Tag about Q%

T0%4 about g5t 0

boug4 0% to,gbou
2T, about 4% 3
20%qp about §§to ;

butik‘liDlz'_) to 7lHUUL
Moisture EhUDPL |

Ul CI %'l7l CU
ND = ncf g go'f‘f%?e/iy
phosphati dyl i nositol).

abaut 5% about
9 abgut 4 tosaboul
t o aghout [109g.6abo
aboui1.d0%| abput 2
aboui, A 19 abpu 1
aboutfy (I0%| abggt O
20%, abqut 3 g0
bout ;3 10 abggt
UOU[14LU“VQ apbogpt
20%1Hy Wti gi|t77uf
I IIUC?CIIUCIILL{Z fl

UD[JIIaL ruyrctiita
dyl serine, and
[0029] In sonme enbodi nents the

PhospH&]@idlt

PCch% al
-prt o abd
ps about
pgabout
spabout

Gangli6Hd® 9
Oout

2
T

Lactose

Ash

[¢

CL

"
I

10

WZ' & %ol%yp‘ﬁgg

5  Table 2bcoMilkstat éxaraceougefuldiednone or nore gangl i osi des (such
as a mlkj fat extract) conmmcsies at | east about O 1,
Compondht &wPwp, | 0- 47 0.5, 086, 0.7, 0.8] 0. &% 1[0, 4 52,
Protein 2.9, 3, 35,49 4.|5, @2 5.9, <0.016.]5, <01 7|5 4 8.p, 9,
MFEGM- 0, 10, 15129, 45, 30, 35, 40, 45 b, %5 neP, PS5,
Fat (9, 19, . 856 90, 98,07 99. % by Wegght |gangs 1 opi de
PhospESIfid FIges My glpe S|eregled |betgeen angé‘gar hese
PCVd' uebmg‘ur %?gd[rpl (E,ng)om WW% a 10 to
PI dUUUl ITI37 g Lii'” f‘.) lt)SgE;)n L ?Q"ﬂz dgufi'.lé AIU l(& t
9% abou—28 odboul 950 aplut 130 {5 abouts 9%
P bowt % abott ob. Lo labot 84% Sbout 1850 hbou
ok 2% o dooul 700k abut 2074 agoul250%
_ Gangliggdes; “o5 o~ Dout 170940 abgut— 30t 4 abslit—10%2labolit 35
_ G about .70%0'6ab9u 4%9t03;9u&9%‘ab,ut 45V1t80 about
Lactose 7004 and labodt® 501t o 1dout]! 7088 by lweiyht 4.0
Ash nhncnhnl Lipi d)5~2 I n lone>@nbadi n;‘-ril\f gie 1z¢]am'mqi tilon
Moisture (‘nrmrl Sj 9 gl i 28i das r“h@r'nrl sez23aD3l or
ND = nogigrersrined; COPhiThtaadedmountr eof . | n one enbodi nent, the
conposi tion conprising one or nore gangliosides
[0086] aﬁ%%?s(g:%fﬁ rr%%&at%%%%@ﬁs%}%%}%@%ﬁ%@n@%ﬁg%;g}rgceﬁ%g}wahré h lactose
has been @Rled tatpranyponder downtplig. dhe Gﬁ@O”Nhfhilk 'fdg extragr hd'sci'typical fatty acid
compos I ST PP SO ALY SRR hReBln 1%
10 margaric aa@ (1GDYPBS, et LRNPSDS1 19/ 08Ec @id mn@ 30899 lih A&t 488 (18:2) 3.8%,

(such as a mlk fat extract) conprises at |east about
linolenic gzlq_ (1 83) ».5%@argl argchadongy ag1d G04) 0.5%7 Thg (@O0 gilk fatgxtract 35 a spray

dried ml%gﬁigh&séd?é cgglca?zérat:!e ?Wh}%ﬁa %Seifiz l];ee? gd&%_cgto 7 ;7)90ve %bwﬂgr f@owablhty

20, 21, 22, 23, 24, 25, 262027, 28, 29 or 30% by

wei ght of one or nore gangli osi des sel ected

i ndependently from GD3 and GMB, and useful ranges may
be sel ected between any of these values (for exanple

I e ~ A a I NN 7
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conposition conprising one or nore gangliosides
conpri ses about 70%to about 99 % by wei ght total
w0 p@oms1sabout 25% t o about 80% by wei ght phospP@I/NpgR@$/000274

unts of one .or .nore phospholipjds.as d
e G0 OB s T P ARG HEP RPTGPh AL PV BADOA] Rt 2o P
acid (16: ot,s In@4%ombmc%dqomrll BloNar@ie: LId (TPOL0.§RNGdRSIAESs: 0) 17.0%,

nf about 1% to about 10% _ about 0.1%to_abo
oleic acldél&) )63361]-/0 digslsic agr%(ﬂ %Z)éb%,@{hnfty%cwl%§ é}ﬂ 4%f arﬁlr?éac(lj}domc acld (20:4)
0.6%. Be?% Qd&é&%f &biCthe C@i@ﬁﬁhﬁ‘lﬁ'fé’t e&[}ﬁéaﬁﬁ‘%&wﬁ %L&Cf%]teeq’tract are
. [0034] In another enbodi nent

useable ax:pmtpos)rg |voﬂ|1 @onprousdnggone srfreapr-dryganyglspegiddes and without added
conpri ses about 15 to 40%total l|ipid, about 10 to 25%
phosphol i pi d, about 1% to about 6% -
phosphati dyl choI i ne, about 1% to about 6%
[0087] ﬂh (ﬁ&pﬁﬁﬁhbdycﬂdsﬁtﬁlﬁddtaﬁbve phadih letdh tvercadi@ddinil@¥oby total mtrogen multiplied

hat | dyl serine, about 1%to_about 6%
by 6.38. 1 lgysl %Wﬁrgﬁ]sregmnﬁi by ah &M Bo Gt2nghgsts lests pteresdgrermined as
follows. rrgﬁ&%ﬁlrbﬁmatéﬂy 1 é)éﬁ;o%&rdﬁtlegase\%gxwdmta 16t ximax tube and the
) co OSItlon COﬁprSI one Or nore gangI|OS|des )
weight requqsk Pobof methheelstas adisdtandoiited tybwutexiByfonylr ingt The snditepn was
mcubated( %éf)‘g% forzi‘ rrr].\g gfc’et & KB.P U%terg')\xgq?%d (3 atr)%lgt eg% pgl m ! I hea SC:ohuqion was
allowed t(aﬁtnﬁii fol@: h]:é at 48C tb eaadd aralOuainpl. \ﬂ%til&nabd hss&d ﬁf}/ou h a 0 45um filter.

e A B Dl SRR A1 SRt 2%,
USA) waflsed QutﬁQINIHé %&ulﬁ%}r g;a (PR@mAROM A RIUb® RBAMenSHenex™ KJO-4282

linoleic acid and at | east "about 0.5%to about .
holder). The g%rrhcp,rém@ﬂvcas (ch;g)%§ evqry]dagmﬁ@n:éyﬁﬁ;o biertiansof sappple were injected onto
the colum% %%ﬁfstéecis ngfgcﬁ{'gg (%:gx]rg/ rg.&b gp g(@ A ggg’:/olag(gt%)xgg'ﬁe <: water and 5%
5mM phoaf:imuft biffet H 506) abd skblvék%qa(ﬁf’glatﬂsmdde @5Bq warer 4t 3Yo 200mM phosphate

o5 e AL ek OB S W v

26.5 min, ralmsafsh@m C) b@%hdaewrame@d R 00% ABEES min (Wagener et al. (1996),
one or

osphati dylinositols,
Journal oglweéiﬁﬁafqrdy%é%%%z% an%qa@d%ﬁ sephaf PdysdhaP Maegenerated
using bur@AFIOCTIN PNk 1AAY el fls ok BE Gl A0 ODGr DT €
sphi ngonyel I n one’ or nore hydr osphi ngonyel i ns, one
or nore ceram des, one or nnre cerebrosi des, or one or
7. Cnmwesqenghsdﬁl@E@ﬂhogtaﬂyﬂewnnhnation of any two or
nore ther. e or r ophos S
[0088] (p 1% S(S)mROTllg%r} efu(l)ﬂ e magrq?eeff)ftxazét%i ;F Fox td) ﬁ)rmq( foodyaddltlve drink
additive, dmﬁniylsnpftlmﬁmtpﬁutaﬁynan podoct, mpdieal fdrel, etral bﬂ&sﬁiterhlrfeahr@roduct
enbodi nents the m |k fat eﬁtract conp i'S a) a&f
meal replacgmeqys GISGRFECBEBWPRAIHTHC abBBEOPE 2t O lﬁﬁﬂoni% Rrepared by an
art skﬂled%§&hﬂlﬂ_ ﬂ@!gz&'d &0l AP He aeaélﬁnéagp&ﬁs sE)e/@lwa%n. o
gangI|05|de or (b) about 15 to about 25% w w |i pid,

ut 5 to about 15%W/wt€q1hosphol i pid, about 1 to
[0089] abz%awﬂlé%mpwcmrfés@ﬁdmed%ﬂ impRsitog s minigered; the peBay/ak

administr leﬂﬂﬁtth}: g&}%ﬂg‘rﬁlﬁl’ﬁ%@ma out %&n%m gfggl%?&% %%V\;)bvctw depending on such

variables fp;hbs pimdt oflydreinanddrachions, ambibuhgd s¢xmnglipotgenbld hdalth of a subject.
sphingonyelin, and about 0.1 to about 1% w w

‘ d bout t bout, 45%
R A G e e

lactose.

~ formulas, tf&l(ﬁbﬂﬂiforanﬁ%alﬂﬂ cg@whp in’ﬂndl@s 1@ﬁqlﬁ&11coﬂb@11d&1te?<5 r&a@ly to-drink) or

“about 4596m/m1gwg about 10 to about 25% w w
powder fcptﬁb S%]ﬁb IPF ugts 2 gpulitefléo QFﬂfﬂflu@%‘WWhe foetus, mfant and child. It 1is

I
o BRSPS L, A iy A ot

phosphati dyl seri ne, about 1.5 to about 6% w w
phosphati dyl et hanol am ne, about 1 to about 5% w w
sphi ngonyel in, and about 0.1 to about 2.0% w w
gangl i oside, or (e) about 12 to about 32% w w |i pid,
about 5 to about 2596m/m1phosphollp|d and about 0.1

a I "~ A7 I A PN
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about 5% w w phosphati dyl chol i ne, about 1 to about 5%
w w phosphatidylinositol, about 2 to about 8% w w
womm&m dyl serine, about 2 to about 8% w w PCT/NZ2008/000274

i : 0
developrigg RACiHpRYT R ABELTC 6 ERED TBSar Mg STt o the
developn@angf thesidideduadr (m about 50 to about 99% w w Ii pid,

about 15 to about 60% w w. phospholipid, and about 1 to -
about 10% w/ w_gangl i osi de, or (n) about 50. to about
[0091} 99l ower FRPRdims AL Gempesidens aptk hestomads pritsSpRErdupis,
about 1 to about 10% w w phosphati dyl chol i ne, about 1
[0092] TOE ts Iy oo sPhakiAYiokAes] ihhs fodBAM! follod @n formula, or
about 20% w w phosphati dyl serine, about 1 to about 20%
growing-yy f/vnphbgprmtvddwrétqhairforramﬁede thbbellowing: OnstrremplEGFmanintant
I.ngomyelin abopt
formala, EREITHE PrpB0heAi Hnd bl R oSt 1 o1
(aysef & — beP/elaﬂtoe@nprlses at Ieast about 0.1, 0.2, 0.5,

5.1 5, 30, 35, 40, 45, 50, 55, 60, 65,
-“%o Y5 g’éé’veé‘aﬁ%’q 595, 99, 99.5, 99.8 or 99. 9% by
(C\j\/el gbt 40, ;kngngmrpg,%lep on conprising one or nore :
cgangl i osi des and useful ran es may be sel ected between

ny Bf 4@%@%@%9@@@?%@ agal 1, prefgrablyean 3070 WPLHOYPCS0), and
t 50% f
G bou@ 05%2 Jgjt{ongbég%ﬁ gg&agggéﬁdgg%&%lﬂi@guabouto 50<r)/qom

fromabout 5 to about 50% from about 10 to about 50%
[0093] f r Anmtaboaxtammlé df en alfaitfos s, follayrpaboutula2® groviggoptformula useful
h 0% 8 about 25 to about 50% from about 30 to :
eremcog‘r%lﬁﬁs( % from about 35 to about 50% from about 40
(al;o abouo 5OMetofs om about 45 to about 50% from about
1 to about 60% from about 0.2 to about 60% from
@bou?003@/°tvﬁgeaﬂ8®? 60% from about 1 to about 60%
(Cﬁroml(abqy% Rirt RiRbkBWHe00% from about 10 to about 60%
rom about 15 to about 60% from about 20 to about
(CBO% GFMWabqupte%ptﬁeraMoW@ﬁ%ndrom about 30 to

bou 0/ rom about 3 bou 00/ from about 40
&)out %?)é 51‘”&@*’

“fom abal o a fre 0% from about 5
1 to about 60% from about 5 1 to about 60% from

[0094] abOut etundpld of apadiial T&%ulzf unefnl Aboint coﬁlpZis«isc(wdbD ut 70%

oo D St 8P P plied of ThGnabpct oD il der milk

70% {or@mahenkkard @VIP@) ﬁbﬂl%ot@@t%olzfté I?bﬁbltwh%g ptd&tein such as a
abouF 70% fromabout 25 to about 70% from about 30
to aMBt oY from about 35 to about 70% from about
Ot 7. LOOE % from
gboutg Q(W% t’t%“g%%ut 702;;(’{1 %en(t)a %Igt ?%ﬁet%pabout 80%
(@rowoa&i&utug@tsbrtubalb@mesmﬂeﬁltom about 0.5 to about
O%0 gjmabout 1,to aqout 80% from about 5 to about
0% O Vot SHEBRP 229 "R3Bt 80% from about 15 to
eabout) @@%vd‘u&gffgysﬂmw;ag& to about 80% from about 25
- to-about 80% from about 30 to about 80% from about
(35 t B-29bent osp9se mpxdipiistusefol kseimphout 80% from
about 45 to about 80% fromabout 5 1 to about 80%
fr 0 h tér w/w/ of one
10095 (87 DPke Dttt Gn@Oll) cchbiise LGP FRON: fhetenbl) M w/w/
or more FhoutamGOPiemix; @ mirdydprerdixt locithio wne gowref angpxidgsitong Or myre
Smbﬂiserst?grogteoosljrtqg1 /%657“ ¢ %nrugi%?g%alc? m%gm 202 Ol Bgfrn %IEn 1 o%%g o%ltsorne
embodim%ﬁ)ts,&ﬁesﬁb@ﬂﬂﬁul&@ﬁ/@y Herformabed to @'évide ﬁ@homouQQmD th abdnt 3000 kJ/L.
about 40 to about 90% from about 45 to about 90%
fromabout 5 1 to about 90% from about 0.1 to about
99% from about 0.2 to about 99% from about 0.5 to
‘about 99% fromabout 1 to about 99% from about 5 to
about 99% from about 10 t@2about 99% from about 15
to about 99% from about 20 to about 99% from about
25 to about 99% from about 30 to about 99% from
about 35 to about 99% from about 40 to about 99%
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docunents is not to be construed as an adm ssion that
such docunents, or such sources of information, in any

W@ 00098562 i on, are prior art, or form part of BEEBNZ2008/000274
conmon general know edge in the art. [0041] To.tho

0 e '

[0096] < i lisgriacie iodiments iR RO HES PRRFUHEF SR TR P& fosilated to allow for
administTBEY SN @BELSbY ThyCBPhHGE | iR BREbW dde Livhited fJ &kl Aghinistration.

enbodi ments and applications of the invention wll :

su gest t hensel ves wi thout departing fromthe scope of .
[0097] thg" ¢ FRllemingotpglimigag pretPlds ara previdesh enllesiratd the peesertiwention and in

ol 0] e the descriptions herein are purely
no“myhg+$ﬁ%?%§%?%%é§ﬁd are not intended to be in any sense

limting. BRIEF DESCRI PTI ON OF THE DRAW NGS [ 0042]
EXAMPEESfures 1 to 3 show results of various testing

paraneters fromthe Mirris Water Maze Task of Exanple
Test Materat Exanple 1. Data are nean SEM n=16 per control

(B el ) and.Low dase gel. oups,. n=15 in.the .H gh .
100951 ol o R et 55 ot C RB e dnb i Eomples ipia
ingredient B&tihd the fcbﬁbeIitﬁtﬁl dMNowalin B fedwifse &‘bw%ﬁér%nﬂ_ﬁe %1/100 g).

Exanple 1. | 0044] Figure 5 is a graph show ng the

pos al growth of the rats in Exanple 2. N= 16 per
'TMﬂe3ﬁgﬁh&$}H¢*H“9Fﬁp BOHUAN SEM [ 0045] Figure 6 is a graph

C " T 0 . . Lo .
ompon&Howi ng t he chande¥® YA¥gangl i osi de conposition in rat

Protein pyps in Fxanple 4 Gahgl| osides GM a, ‘GDla, GDI b- and
Fat GIlh were signif [canddiy | ncreased (p<0.05). DETAILED
Phos | PTI THE 14QVENTI ON 1. Definitions [0046] The

PCt erm "bet a- serunt| neshs An aqueous dairy ingredient

Plseparated from ddi r\y8&treans contai ning greater dian

PS60% fat that haveg bésh d| rough phase inversion from an

PEOi | -in-water to gwatiz#-i h-oil enul sion, as descri bed

sMbel ow. Creamis tlhe grefperred starting material for

Ganglibfi@espr oducti on of| betg-sprum For exanpl e, beta-serum

Gs produced durirg tswe pfoduction of butter-oil (also

DocoKQ¥oid sci@dydy oys sk fat or AMF) from cream as

| Choline Shown 1T n Figure 4 obW 2006/ 041316, i ncor por at ed

[ Tactose Nerein by referernce. sPrejferably the beta serumis

Ash _dried; preferably dried peta-serumis a powder. [0047]

Moisture 111€ term “tonprigings asjused in this specification -

and ctarnms Teans ‘ctonsisting at least in part of. Wen

i nterpretin tat enen i i s apecification . - -
10099 SR Bk LR o b L O PR S 0 Ry dptving
0.1 g in 10 thiN8F meBhLAdI BllEALUDbySARLRMRM: 508t ForNeesinties RACREEBEINe addition

but other features can also be present. Related terns
of 12.5 mjucthwae 2hd dmpbatseat 4PE fSr@dmprs thew4nadysis by dIBIeC-UV (Wagner et al,,
1996 interpreted in the same manner. [0048] The term

> "levels in foetal circulation" as used herein neans

foetal blood | evels and/or foetal |ynph |Ievels and/or
EXAMPIL®:1 AEflelc660/€ogwivieh and [Q@4i8E The term "conplex |ipid"

as used in this specification neans a |ipid selected

- fromthe group consisting of phospholipids and

11 BREdF8YGESds i ncl udi ng gl ycosphi ngol i pi ds (both
[0100] € e‘T_ﬁQJ&%hQ?g%f&OQtaQ ﬁ@&bés%ﬁgﬁﬁéd atq80 ﬁﬁs%%g@@sﬂlg estrous cycle monitor

sphi ngonyelins. Different types of conplex |ipids aré
(EC-40, dns Sagsed oph, Frorfaamtescai USHe Confingsinpl of xmating ivds vinayagyeal lavage

. rﬁougg ig m |k and pther dairy,sources. Oher sources .
Wlth ste efsa ¢ and visua SathI} [s] slparma.tozoia u der a4 MICLOSCopPe {egélanc S%CC?SS rate was
) of “sone conplex |iptdsinclude any ani | "ti°ssu u

100% wigSy3ehihilchateddr ai N and nervous tissue, eggs, fish, deer
vel vet and plant lipids. Preferably the conplex |ipids
used in the present invention are derived froma dairy
ingredient. Suitable dairy ingredients include
colostrum mlk, fractions of colostrumor fractions
of mlk. Preferably the dairy ingredient is derived
fromcows, buffal os, goats23sheep or human. Most
preferably the dairy ingredient is cowderived.
Preferably the conplex lipidis inthe formof a mlk
fat extract. [0050] An "effective anount” is the

I o T T Y Y e —
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formul a" as used in this specification neans a
conposition for infants aged 6 nonths to 1 year. The

WO 200905500 Wi ng up fornmul a” as used in this PCT/NZ2008/000274
specification neans a conpositions directed to infants
12 ritigna] §pPBPlERBEAUOY oar  upwar ds. G owi ng- up fornul-a .
[0101] | NBHU&R He@WisRHdHA riAchKw RO 8O, PlarlfdMESad, DRBRAVK] throughout
will be appreciated by diose skilled in the art that

pregnancy hed hgetiomihgeentaredtivecogfdaninlipido rRrrss wiro sepplemerteghwith
. fornula", rfollbowsop formula” and "grow ng-up fornula"
ganghoméceas\rlfs%%?i/e%elr%ersﬁ%q%?ﬁbagtwo chil d dependi ng on the '
i ndi vi dual's devel opnent. These products may be in

[0102] | i Yebthtésovare apporoediwitt @agldrsidee &dy-rostndral ddy 10i vl diy 22 (early

e S SR B POIFEE FOOCENL AL L0982 TESASHD e o

measuredfoofl Al at ed to satisfy particular dietary

requi renments whi ch exi st because of a particular -

physi cal or physiol ogical condition and/or specific
[0103] i GaldedagardPenT Her raAEFIINGR gghferpplaionrompprigwg 10% w/v

~ [ A S MR, ;
rclain, 10 b acs Efo R ontertl k(A0 RaTRRRS Blouring) and 0
(Blank), 038 pids flvel) iopil 426/ wy@hgh)icd §i606™ t precesrirr Bauivalens o f8 and 24
e per 1554] ae(fteri hi gher than the phospholipid and :
& Pr 4RGPS BSi @& concentration of naturally occurring:

non- human mamalian mlk fat. Preferably die

13 Paagemiing isupplenfenaitidneast one phosphol.i pid and at

s LS8, 0 Senalt ELde 10, an Grttact eyl heteln oy o
for use inﬁr_'éﬁ %Lﬁ)@/ wéﬁhn%@@ns@@h LAKbratbHes, gg)du&%unﬁﬁr F9$b.2000, é(DQ;‘%ge, (9 mm OD
| er

v than the concentration in naturally occurring
x 0.5 XHQrram) ndtaraveat | millik sterle waggndCostesl gningaimyes afmipissred a sham

gavage C&%&gé Sgnl?%ta en t hese val ues. In alternati ve _
enbodr ments the concentration in the extract is higher
than the concentration in whole mlk, or in whole

1.4 Postostaning gelrsuppleoragmtidor om nmi | k, or -in cream from

col,ostru or i nbhydrous, m | k fat (Al f.romm]|l Kk
01051 o PARREHR potat DB oA e Pt b s B ety evoup ana
housed th&p&i dage dirddler §ordatd @dnidionBBYhEHBR disdeselsl abbve) was fed to pups and
essentially of, or consist of about 0.1, O.d'S, 1, 5
was supp@eqenfé Wl% gag@os@e—cog@mﬁmel (}ﬂgcmtg:é angg: at 6}5*, BEs stafed above.
75, 80, 85, 90, 95, 99, or 100% by weight of fresh,
[0106] T eCRIBIREHQlasROYFIENREH IR heBelskat Bl B sd¥idekindBIHova b on food
_ and useful ranges may be sel ected between any of these
intake and adjagies #rgosdliigue shidgey ingicirp lcansumpyian-abbeigeloware plpcehey pither end of
RO AROYE e S dant Be1RROM A0 i1l QA ARRU v Or e ERow. Th
the feed]‘%o%%tt&{?o‘%ei?’r dhe ZS:3fl>out BeR O el ,H%rom about 516 o
were no sidfithn 5f3Ygenfonomnf@ipoaty Qhd miable usind 084 tefhmpmeabout 15
to about 50% from about 20 to about 50% from about 25
abquit % from about 30 to about 50% from about
L5 g@"flﬁwaa%é%a%ﬁ%fmfgr om about 40 to about 50% and from

[0107] abUhé Mborid WarbBlEe 5% ely Jdae idrihle KVigk@f fa¥ alhe/ot Water Maze is based
preferably selected fromreconbi ned, powdered or fresh

upon the premipGIPPIANIPEE BITS T PIitEA QN SEreaKP FiRiPIekh Potitrgpnment and

escape froc‘rhltm mtkk&&{‘g ﬁmiﬁl@hleamocth 483 Q?f(l)rk ’fﬁé lﬁtgtcﬁgpwas taken from Current
concentrated mlk, ultrafltered mlk retentate, mlKk

Protocolyin dfemiroscicnreq®nt ¥, &eeicND). 5) andlvkas pedomiad dvend adey pdvield) In its most

basic forq%gt{hg hﬁg{% gneleel()i%tsq%gﬁs Tﬁ%t}%kl%ér?%}legléﬂ?lﬂ (I:I%O:egxgogg r?rgcfeés(e%/?}gg 891).0Xﬁ1 data was
collected G@S/iafeallf B bMABLR: umgwiéq fuddmated BadRingdyictAIAn@VIRR, Stoelting, USA).
anhydrous mlk fat (AMF), butterm |k, butter serum
hard mlk fat fractions, soft mlk fat fractions,
sphingolipid fractions, mlk fat gl obul e nenbrane
fractions, phospholipid fraetions, conplex lipid
fractions, colostrum a colostrumfraction, colostrum
protein concentrate (CPC), col ostrum whey, an
I mmunogl obulin fraction from col ostrum whey, whey

o, o, . e N A IS SN\
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an elixir, aliquid, or any other formthat can be
added to food or drink, including for exanple water,
WOorReoR/0sms0f ruit juice. In one enbodi ment the foPCIINARG08N00274
or,. nore constituents (such as
151 znﬁ“%i? ?ETCaﬁ ﬁgnggent or reduce degradation of
[0108] t heigheas mHoaIsltl@enmdbl eAch@r&iposfage sdnt & fe@th the submerged platform during 4

adm ni stratign. These fornul ations may include. an
days of 2gqiffQR ETSIRGU AEIBTRIRS ANFES SIRRHATCh ﬂ}ﬂsmémfe%ﬁeﬁeerf feyting éﬁha effect of

learning &2 MR §hs ?EO H001L RP la]@%l%Qi)sbl &n A3 WL rd?;@é’?é ] $retBE AU learnt

~ " aqueous products, d goods, confec i onafy products
significaritiy (ﬁPﬂQjO% glut;hcmb#rathe Blays|gsl anidd evcdasa g, treawoeam gtaupuy t dwever, by day

. 4, all grOI]; rsl{xlzetre grunqt Sbgjle% lt(o l%(ga!‘tg the p?a?{d bars, muesli bars,

eads sauces prodncts i ncl udi ng
yoghurts and cheeses drlnks i ncl udi ng dairy and
[0109] n Oﬁrgd&i 2 shoba sietavdtage k\sim spebkovetricthekd ﬁnmdéﬁ@lmsmpﬁ ltdsging in the water

nts |nclud|n dai r non- dai r orts.
maze aniﬁgﬁfﬁ%m N vﬂe&@sm%saﬁg%a et %%gné%@ erences in swim
speed beffe@h ShyofXRE HbkR St éﬁggpsd ek deMd %&Qﬂih@g@ﬁﬂgwﬁ{ %U@ b®er time was
i ncluding daily pl'ement tablets. Suitable
p<0.000Tfpr pléee%meetagrowmﬁstetw Adregd édwirdhdecstapedpgimispeed in High dose gel
g?qg n r
treated arg%lrghlg St'Oégt I\’%ilt]}m\x:nﬁlcc}l;t%ggs%e& Q&Ql?g]s g?%@a&t?%ft@éerrg ﬁl o é:ra]l swim length
in High dOBft gedmg:asdl sigalacreisnd Blankagdl @ontrpBPGOHay Thet tt:semnglnch parallels the

o] BRI SHSGBLRE FENASE: e S ove

“m;p<o@xnuaﬁﬁm@mngah%en@s auxi liary or conbination thereof
that can be admnistered to a subject as a conponent

a conmpositign of the invention that: does not reduce
15.2 Mfe“écwqt% Mazg Puppanyopmosi tion and is not toxic when
[0110] adﬁﬂl&k She E&Qnﬁr@v&?é?e%ﬁé&%ﬁ&rﬁf%mh%a&%ét&? Bf @Qtance and speed on day
ef fective anount of the actTve ingredient.
2 of the ammmmapha@ﬂgl digh doec gl nﬁm%zremeld Tort &y Idgy tsyur ﬂESfaW]lG}C no significant
deferencqu)egVJen% B eclt"he fesul rn {erc‘{%hé HE rhed‘ose z%gm)({ll ?eaglq thatask faster than
nore prefe a l'an conpari on ani ma
the contrETzeJirﬁ:ﬂf Athe aﬁﬂjasarmdmatasmhaamslalsmlmd t]hd;day&abﬁer sdmgsdlsamde and without
npl ex H

. har ses 006 Phosphol i pi ds are a
swnnrnmg agteL Cc?f“"F‘isg? ge dﬁ?ﬂﬁneg ﬁ% ﬁfecaxfsoE\gFrle observed on the

paramete?@@@&ﬁ NG SeralSMRiASe |tlﬁeQia@aSmélEzﬁe s Q;()@()'(M @%&Jt&f}: id éu@bg@ve of learning.

the nost structurally diverse class of nenbrane
pi ds.  Sphingolipids are |ipids nosdy conprising the

Lo E@WEH?BEﬁtBﬁ@%¥§%ﬁ?ﬂ§8§?ﬁ§“§%on€ ot her base | engths ,
o) 2 ?hé RMOQ)@b 'R%Bog@.%nac&k%&ﬂo X% dQl? Ris @ ih K5 DY a2 xploration is 2
nkage fform a ceram de urg, 199 3

typical leﬁlfhleg éelmve)ulr Iﬁqsre:ets IYeien they Fljlege lofen Qplhedqlgoj 1 pq)xd:$ env@rb)nnent (Ennaceur
hi ngol i pi ds (sugar -cont ai ni ng sphi ngoli pi ds),
and[khﬁ%%tﬁgﬁhy be further subdivided into cerebrosides and
gangl i osides. (2) Cerami des (consist sinply of a fatty
1.6.1  Nuvel Oh@bﬂRatdgmh@:dThkk Regiitsan ami de |inkage to

sphin n (3). Sphi ngo i ns (phosphoryl.choline or
[0112] Hhd etaﬁ i%ftﬁ%srﬂ&ﬁi RS2 dﬁ%’&L%%F%ﬁtPPéﬁP lpging fdiffprent objects,
gradually Qy&ewﬂoﬁragpfz)xﬁﬁata ¢85 ubsled- s03phidag e@a/sekén@ %ltﬁmee i@k &Qors

phosphol i pi ds. %3 Dai ry-derived conplex |ipids are
experiendgivgdubis eeodsh r?ﬂreelh%n@gvlepss ere Maabmwwmte gmys (data not shown).
Notably, r(]:?e(é%: 3{ thF d. fer gxgﬁ a\{l) | %tteer SUI Ten nt 1r1 t%lﬁ épo% he z}t%(g \Ivi e%ow dose gel
or High cfdsegalthxepﬂ’edmaf t}@lmm%ehﬂmgaall gr@i;d@hasa ﬁdsxa:t olis]hﬂ:_wa@ tifdodided during

di e su ar_sialic acid, which is negatively charged at
the secondyijaliof FsEREdY DH. | 0065] A wide variety of ganglioside

gl ycans can be forned by the conbi nati on of gl ucose

(dc), galactose (Gal), Nacetyl gal actosam ne

(Gal NAc) and sialic acid together. As the glycan size

i ncreases, so does the hydraphilicity of the glycan

portion. The ceram de portion is hydrophobic, naking

t he whol e nol ecul e anphophilic. [0066] The

nonenclature nDst connDnIy enployed because of |ts

1PN AP~ -
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[0067] Small structural changes in gangliosides can
el uci date markedly different biological activities. An
We2@aossonf this is die binding of chol era toxPEI/N&2008/000274
gangliosides, die toxin is specific for ong
[013] g dfidlomeng tuef 4 fyarlgr P‘alg‘ftaéel@f‘ipﬁﬁfLW’élaaPPYGEHEJSF’ there was an
approximgtg BRI NANA DL S S 43V BY) inQhe 8 @&FdFitLow dose gel or High
gal act ose (GW) | eads to,negllgl | e binding. As
dose gel, pranitulastyebe Higb\dose greuioddtsy P dtlorempatedap she Blank (control) treated group
Lol ogical actd yi r_e le th i f i 0
28 167 peB 0f Sy @t e AR bl EERER] D comples
lipids imp@$v@dtiie WhedressdtanlaRéred efrimaieas (Higire Hhe for mer does
not. The former exanples are changes in the glycan
trycture, recent r uggests that even changes in
L6.2 ]f:'lli‘l‘é‘?Li .'?’FV %%‘ioanﬁt?&gﬁ“#‘oss 2Bphi ngosi ne i nfluences .
[0114] ACiReVihlr¥duchiBh 8 HRGvBKbbdiREH iebult I sBtfic(p<l0.0Dl) 3asHlUMBicrease in
~ that bi ol ogi cal aCtIVI%§ﬂFttrlbute to one gangli oside -
exploring peiylitgl it thegraups rarted with R8T atecypeie i hetredaspyaey fieesst jrore
Ofe AELAiNd di¥ I | Bk Aen S (B ely h8QBImental
wvarenesif Bt pkicb B BRER I HARR! B Sl i Eel cotal
effects of bggiaihquamn Wsanghseosd dethmesgsemenent nmay be done by
measuring Lipid Bound Sialic Acid (LBSA) or individua
ci uantified by Thin Layer Chromatography (TLO), -
EX}mﬂPﬁﬁg% Eg?%ﬂVﬁ%ﬁggﬁLiquid Chr omat ogr aphy with WV
detection (HPLC-UV) or by liquid chromatography |inked
21 Tindhattibge ahd anaitional fuppladaentadibnt echni ques can be
enpl oyed to extract gaggliosiﬁes froma.varietf of . . bed
[0115]  pghigyer gpasing Al WitiRidats 3PS TWERPOY SORRHCTRE A48 S8 SRi Py 4 flescribe
fbrExmnﬁﬁq'art.[OO69] Gangl i osi des useful herein include any
one or nore of GM, GwW, GwW, GwW, GDI, GD2, CD3, GIl,
Grz2, Gr3, &, and GPl, and any of the "a", "b", or
2.2 DEXAjgqan0ite ves where they exist, and any conbination
of g AR Q60 WR! RsdsQRNRR dusll bl WSy 2B SR g SDEOL). Th
Unuﬂ ggﬁgpf83| Ss s re§%em€d §yuRo£h%%, 2603,q?¥cor orated ©
DEXA inkegureémt differerefages bndeweight ihpoheashpepeoogrhilepi veft tissue, fat soft tissue

RO S RN T

determinaRid} o&%@ﬂheﬁ@@Wﬂl ihBlud 3G A8 epe 0t bf Meindevelio podnfat wbrhposition or
~have wi de benefits for infants and children. [0071] As
bone mingfal/dppigd ear | i er, the terns “increasing cognitive
devel opnent™ or "to increase cognitive devel opnent”
23 RE&dsed i nterchangeably herein and refer to
increasing the rate, ability, interest, wlljingness, .
[0117]  orTwprneight dams|veess fine mairsisog 208 cHpps yydkhoRmErged all 28 pregnancies
0072} A Wi var | et t bt ~
were o QO AR BEL L IRRR ) 8 R EFRGAPADA] A s i
size and r@dckosohtic pigs| beteappapemtveigheindpaale:feouleasex reioh ods: altexell within the
be preferred pendi ng on th tu f.the cognitign
normat e B ST A o ot B LB P e RSOk 8 po

standardi@Shuifonn@lil lvkHide A& e usaeiieshe bAlgfse R upRvil females where
wel | bei ng) of the subject, or other factors as nay be

necessaryappl i cabl e. For exanpl e, nethodol ogy useful for the
assessnent of cognitive devel opment in non-human
SUR| | 851Y9Em iGN Ld ool Ma7Rin it (0aBdiveBlank, L
[0118] hbggﬁ&%%?g%l gg%ogn?tfon Té%kygég%? as desqﬁfbedlin .a?’ o
dose or Hiptadqye by bavapeishitabdgyExmeflal afar. Fheeagplsis mditter gintaining 6 males

C [tive devel opnent in human subjects I nclude e
wnd 2 Feniiey & FEBRTPR AT B PRt QU TS e SOE g Al Geated pups
were han@88 RRATANY. 195 n{piABResAR U LR®PBikts RafcaiiBéretd thaal ofifednimals (n=156
Age group Conmponents of tool Reference Cognitive and
Bayl ey Scal es 0-3 years d obal assessnents of
cognitive The Essentials of Bayley Scal es of Mtor of
I nfant and notor devel opnent assesses | nfant
Devel opnent |1 Assessnent, Devel opnment. Devel opnent,
the notor (fine and gross), Maureen M Bl ack, Kathl een
Matul a. Version 2, | anguage (receptive and New York

A NN PN o
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functioning sorting test 2. Assess abstract reasoning
Conputer Version 4 (WCST:. CV4), Robert K. Heaton.
wo\emdemse2 School Report 4-7 years School Per f OPGIEINZ2D08/000274

pups dos%ﬁ pg%%%c{ﬂrcégtpé @C ggv%gwgﬂﬁégéeﬁf\é\erg(?gg ) agd E)eeplizfcg TR SE

supplemeNEdibE WRNBRE Ratarb&r abbe@l used Age group Conponents of
tool Reference Test,Wayne. P. Hresko 5. . Enhanci ng

growt h [ 0073] Optlmal growth is a key part of infant
[0119]  anWeaning qvespbiey gpifkie noRgd e ¢lkpugh St wHas sl Significant
imncrease @Q@ ILQVC ngg hi fnr{ﬁp ?%h d%gé %ﬁ‘rnéatg@axlugﬁg cBl%E)E@e@ ek ddirols: Blank

cogniti ve opne efore any agent shown

gel 61.49 tH00.4g Leasdse gelrﬁaﬁﬁtia‘i) 2 g,e}éaglu Hyseqreb®t 22 Wi0l148 ghave wi de
benefits for i nf ants and children. [0074] As out Hned

231 sgsrtlnltg[(;t % terns "increasing or maintaining growth"
e 18 't ease or maintain growm h" are used

[0120] | nP@t@M@gﬁﬁhlms lalgmétzmﬂamireraea‘daﬁ offepiimpcupplsinagred with G600™

pecuso TS TSRS RSALLEN, GLOMP WL MY, LSt B o dos

dependerﬁ fan@ [sQRb %d@b&meh%%@ ﬁﬁ?gtﬁa@ calsH A recds @R %el'gel pi&ﬁiegthtBy weaning
e not increasing adiposity or decreasing bone '

(day 22) then sias y smthbatesignéffoast ingrease prdlpasty weighit fothe A5gthdoss grawp compared to
er en /.0
control. ﬁ%ﬁ‘pﬁtgatal%a §(5 Eh%f qg%g] %% ?%tjg?éé\@dg? l?oa tle%%mshg%nt{?gﬁe%nﬁnt groups
(p<0.05).hi gher | evel s of conplex lipids than natural mlk may
be prepared in a nunber of ways. These include the
232 E ftlractlon of mlk or mlk powder with
REDLFEPBPYHIRBt hanol mi xtures (for an exanpl e see
[0121] MaThdrbwete ) signdflédd) diefered&ds hrtbydyriaf dobipdsifible @8 Béneahinatal /density
1991) or sub critical extraction with D nethyl ether
markers Rejy3e200B,DWE UFANEAS STOERY: r B BRISFEARGTHRIEN SHP ﬁPEFéV g ﬁ?‘mals

& his@Rel STBEHR Qo) RIBKY refl d
wepen Gk L300 SRR R 0 LD SoAU IR o incee

- adiposity! ﬁ@o@was&g@ghmdpbaarﬁs mtametemld Sathas rheen lashiee gd tipgted animals

Su C eXx a ner
(p<0.05, ﬁbseyamlgﬁégth) Gaf gbiars Iadlﬁﬁtlsnﬁyleﬁh&ﬂ)ﬂtb erephﬂsdhl @€Table 4 below. There was

s e B A S i RS et (<009
Gvd, Gaw, &, G2, 43, Grl, Grz2, Grs, &, and Gl N

Table 4 2T tABYdPfar ﬁ@leaﬁ ratios) bon® minéral d@{shtyaﬂhki\lﬁﬁly tBs t[bt&y are mean
+ SEM, ﬁ*l@f)er g%g any conbination of any two or nore er eof .

compared o conEtf)ﬂg% Q E) gsoeI 2 eea. edkarr]tgna S \tvgretsgg/%ﬁ buk%%‘}.\ggnkly longer

Gmaﬁfuctureo;a%sym hesi:RaRtadAN0! | OBMASS 1S 1RYU &V@ﬁjmgr

. .Control r(uallcl s éaygp 0|7IIL,UI Wé()%l Bblpil&l Elolif}?ﬁ_ 6@‘dlel Bll(2$53 Li-U]:JSI

nr\r\nr

’J\/Q

Low dost el e 25 Ban 0D B0 F s abdis g0t o TGO

nghdow%lm bai i er 08ghee, 0- 28y BPbus Qril$Q<+f0ét019(AMi)4 71138
*: p<0.03ngiriparedi tb lkontnelt tHe p<6.écampahétacantolm hard m | k fat
fractions, soft mlk fat fractions, mlk fat gl obule
menbrane fractions, and conbi nations thereof, and
2.4 Pitdllied ysates thereof. [0077] MIK fat i s di scussed
co rehenS|ver by Fox and MSwee (2006) her?b
[0122] | iébt posapedheyy fopd fizrontice thif FORRIGE Ptﬂé AUR eftltr}sfrtt?g oy
RRIBEH &1 groups) and
espe gl RS ST A5y, A SR AR R0 GRS S o
length (HigH dost gmupl}s Tlﬁegroamldwmwen ayincieared adigesitras piseswsed yf DEXA
natural ly occurring bovine mlk fat. Fractionation of
scanningyi’| \ fat is discussed in by Bylund, 1995, 111ingworth,
2002, and Ronbaut et al, 2006(Db), aII her eby
i ncorporated by reference. Seasonal variation of mlk
fat is discussed by Fox and McSweeney (2006).[0078]
Exanpl es of sources of conplex |ipids useful herein
i nclude cream (typically abBout 20 to about 40% fat by
wei ght, preferably about 40% fat by weight), butter,
ghee, anhydrous mlk fat (AMF) (typically produced by
phase |nverS| on of cream or dehydrat| on of butter)

. . . . o, o
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process, the by-product fromdie cream concentration
step is further separated to produce secondary skim
W@ e@nssoby - product fromthe oil concentrati onPGI/NB2G08/000274
h separate produce beta-serum In the first
EXAL“%&%EFﬁé?ﬁﬂggg?nﬂsénﬁﬁttern1Ik i s produced before any
phase inversion has occurred. In the third instance,
[0123] t h®uhlEeRkdd HufnandoBul&ordt Btk 66 dlsl@&ﬁﬁd BF Wn&Hhplicated term
produced before phase inversion and befa serum

Pregnancpﬂs éerietelesry b agspraaerqtinval SYlgRmatesdent aterinlgnd gappus supplies were

isolated, &Qﬂ)étéﬂw%d e hﬂ@ 2 b RS ﬂe?fuglbfprpﬁérlﬂy kﬁﬁpb@f‘f&%hgy also contains
centrifugatio Phase inversion is typically achieved

serum altyynih orrod ennhspatt b ﬂnpozbltﬂmsmbadadceb)eat upeie rtesmpwdultehraa stehile atr perfusion

chamber 21(8 uoglg %rrltg fflﬁ\% ?a?eZang uo ss%rgt :Pglﬁ pgif )e(sﬁcgengt%gﬁc’%r{lgefuﬁ?f wasd ?dl?led from Glance

et al (198ApdcesidalgSo (olief Erat{d004)at i on i ncl ude cream AMF, butter
nilk butter serum or beta serum frommlk or

mor a cp nbi ti n thereof 0 NMI st a

[0124] an%ﬁa?l? O R 4D Ty BECE APl v dnd circuits
(fetal anedlhfgr@slrs@{ét& b medrY, Lﬁi 1L:Ak§§4 bOferfuMd &oﬁlaﬂeta%trﬁﬁ%al @cBit < 2 ml/h) -

- heated to a set e erature and the crystallised or
then the mgterrpl éndsﬁe@hlfeﬁ%" OESHalPlelceﬁi e fresh meslrdconaguingidqsepplgesitsubstances.
Time zer? 39 ﬁherl 3 J.Il)l & l a?ecgolllg&g‘d é?l% aﬁ%ﬁ%gtagg stoMﬂil ﬁézeﬁ tfgtpanalyms

ona ion refers to re-fractionation

Metabolistmbbtﬁquélﬂte Iﬁé[ﬁl}ﬁat@h maaspafsmzﬂmzrth @ﬁnlﬂespcbﬂeut@l%uﬂy from maternal and fetal

. fractiopation ste Suc Ive soft t|o
srteics s SRERHORFAET] GRATT PG aHBHE b EFILEL TOHALReR g moumption
(Bayer 863Hlbo 2B Rdlhes %Q%efr HAEdnoNS and BB pr@mtt%n (Hitachi 917, Roche
fractiopati on_nethods 1nclude phase inversion,

Diagnosticpk &9 sg/ral pf milgdemeied g@]pg]a@élfl@p%p@ (GABY V&IP3 — isolated from G600™
precursoxf &e@&meg Qf%\les)ga{a ?dﬂ‘é@ t@é)e%attanﬁtrps%fl%h) PAREsfhwalconducted for up to 3

acet one, use one or sequenti all
hours uSlsgI p elosad lboe adstfena&tmpinawm mak(es é@m&b(bthlrcsewoet ata:hglt RO9F;=0) and at

for exa i cal tion i on

regulas isg o R AT oD SR, LR b e BF D and
lobule vidbil®gt i onati on, suspen3|on crystalllsatlon dry

crystallisation fractlonatlon with a nodifier (e.g.

a Isifler ultra-filtration,

USRS cieR doﬁ?ln%éﬂ’ate%‘ﬁ? e gt Fﬁe?)rwrﬂé MSpsing Pftgpersil
APS2 colkR@Waorhdl piSe @Jetomtaredgrmm hABh & Bfthd nf@%rﬁi%tap @flSegative ion full

all as known in the art. In one enbodi ment, the
scan, as depegibed belaw Betfypatehoripies wets| “‘peateid Cfasmﬂ”émadélﬁpn into methanol, allowed
to stand ffoE @6: %ﬁhﬁ) %%Egﬁg&é e%ﬁn@%nsﬁﬁrh{gﬁ O(?ﬁ){ é? f\n%vél R)ugd }ﬁf) was loaded onto an
online Ch%aﬁtpowesheal(ftﬁ)ﬁrel\&aowelqafen&teﬂméd ynto [a0DG21sil IAIRSQ dslupme(ﬁ" &armo Finnigan,

np03|t|ons of the invention may be ful
MA, US YR GERIPPJeoatsas 19PBa et aP™ i H PR PG e LTQ Orbitap
Mass spe@RMEBL (ThadnhdFin anbMaaUS’APfhhﬁ{gatﬁSM'iﬂqﬁdé< TAYWNCLNS kfi€em was

art, |nclud| or exanple, glycosylated, sialylated
calibratechwtiigr $Padd G@%@gtmr@m Paltf@ﬂseé‘rfg 919 oy @, US AL gbule viabiliy was

ues,
sssessed Y EREHEHES ATk 0GRS ?2“%%%%9 BN
hydronS|s enzymati c hydrolysis using a |ipase, for
[0126] exahphleerasrsdmgvar@b@iau in aE@xpeaménMIEwe evraeyw(if(r@é)%yransfer of GM3.
r 15 HC Deeth a CH.Fit
GMS3 focfy] BB S R TR RR HATHE (P CLRSE G APy 8 pgnifican
amount dv@pm&gsuﬁw ARG nal Y Gl GM3eddAde@aiomnerh ealitddtbr HeradOby half
utes. Hydrolysed material nmay be neutralised wth
from ﬂPPa@@@Pfél}’é@p Gg/d’fﬂ )rlﬁh@ IRFERIOSY 1t0 diggogereq Omg deraurpsievidgace in all cases of a
gl obul e menbrane material may be isolated according to
the acidification nmethod of Kanno & Dong- Hyun, 1990,
and further fractionated into |ipid and protein
fractions by the addition @8 nethanol, as described by
Kanno et al, 1975. A phospholipid extract may be
i solated by extracting the lipid mxture with acetone
according to the procedure of Purthi et aI 1970
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conposition of nyristic acid (14:0) 5.6% palmtic
acid (16:0) 18.4% palrnitoleic acid (16:1) 1.2%
worengasise2 aci d (17 0) 0.5% stearic acid (18: OhCINZINE/000274

olejc acid (18: glo%llnolelcamd %2 3. 8%
significant pofiyrian i %Ff&al( B spocengagons Arragagem-ofonice cgncentrations in
foetal pel(fgsgte‘kr)ergbgl({@v aﬂﬂfs%@i@ 'T) mlk fat extract is a spray

dried mlk ganglioside concentrate to which | actose

has been added to inprove powder flowability.The
[0127]  Go@be tompntais| therkfore e;achlée thap ganghosidep iceratrarsir pgrogicihg human placenta,

AlthoughC 31@%{% f%) %)nG?g %réﬁg If ont 0 g?age]rrgag% t?s:fgo/(gc)ch% tﬂ%}te aﬁpears to be a

preferend&ﬁbtg@M?)Olp@zddednd ]:élez@é info B¥4fogilerei ¢ acid (18:0) 17.0%
oleic acid (18:1) 33.4% linoleic acid (18:2) 4.2%
ni c acid 8.3 A% . and arachi donic acid
EXAMP%%B‘P4 Sf)“é%“é%#%’?é" %%f’(ﬁl'tos‘gﬁs of lactose, the G50O(tm)
mlk fat extract and the G00(tn) mlk fat extract are
[0128] usﬁabtl&@s/tsome@luﬂ SQE Ssedwb irltagae tHabfauh tiorylatige Qmednt@ason of 8
reeze-drying Qr spray-dryin ﬁyd Wt hou

BlackbiPeba 60 G Q1) The

acquired H{agt s@le&tal WME hﬁefé@ ggstqﬁﬁlﬁ‘s‘isrﬂ)f'ﬁl@ KAYwh Abales Bk Ez{‘cﬁ%@ﬁghomde species. The |
mul tiplied by Phosphol i pid | evel s were

method v ttleanrispd b @yn@rqt:he thomlgtq%@ thebtamy off 3 dappld rat pups.
deternmined as follows. In triplicate, approximtety
O di.;
01 7, g8l PR A83 JELARRAAAL8 Hfcr bl Tt A4 i
(G600™ mecedobydesmbtcbabdvg) $rarcalbrifit nqunTaﬂmlt sohtuili Bwo dgs after birth the pups

weresacfi A 56 B DRIFE SSRGS 6T TSR NBEC TSV 6 comerholm

~and Fred&hﬁ”(ﬂ@Sf))Oﬂ"h@ StdnSiedolt & FodSat fle@odRehs acasamﬂ“el ﬁbﬂﬁat bﬁtkrﬁéktractlon

and passed through a 0.45mmfilter. The sa

using initighgglNeapRrapgriqpe ef 2 M@fﬁ@%ﬂ#ﬂ%o LRk, \Elé‘tre%i%@tb #fd 2.7 mL
CHCL,, T(lb'aﬁ%' g%r S G a BGont e SRS MRIETw e bl d@ WP 2 FREUOdnYe of 20 mT.
uar nonmenex(tm AIG 2 I'n a Phenonenex(tm
in CH OHJ@atAQ@Q 5Apl (déogoforﬁh‘emgmmngietbarql pr$ defebilams wehaseded
every day of anal ysis. Injections of sanpl e were

[0130] Ct ed g pLo \x;aglelse%ofloru g gﬁcggir% L ngl&méa Ifli)EgN(%BQ s?se\?;s performed

sol vent onitrile
on an Agﬂdﬁd 15% hidd HI[?DSIpslﬁsaérﬁ cbusistias opHgubyrnan huspl biwmty pBrpS&nsser,

acetgnitrile,. 45% water and 5% hosphat fer . ..
column K53t 8 PHA THEETU Ao RBFE R e S BERtE ~ru AT by were ineially
loaded (03> L fihlh; 50RMAADID oSOk AP pAfisdurdP (T181 L0025 v,

Ato 100% A over "1 min and then 100% A for 5 mn _
Phenomeng gk &S Atfomprecquraggiion fssrtng Adkr £ ppp.dhRespypcivighed in-line with

" an APS—ZeAﬁéﬁ)%éséﬁérgéd g@'@ cgfﬁin%r@% mi QEE%H‘E’ "?hé}fnoz cﬁulpgegidr@ﬁ APS-2 guard

usi'ng butterm Matr ey
column (H) s 0. 1was idDlTh¢ gangliosites 20Brapardted Gohpostdtpwnge (YEFMlammonium

acetate b Cor%ﬁgé%@%%b{%ﬂgg&g&g& Cg088]6\ % Congciéé %Iég:gtoglstt%f Ug% 50 mM

Ammoni@EH dela¥EBur] FHH 50 SbIbét B codippkad 30: SURPIRANERE 50mM Ammonium
nutritional roduct medi cal food, entera

or-

Acetate hyffen pHe}-@ang! §@’d’FWgC prpptrse-, SO0 Al e P BpWatanih flowrate: 0.5 mL/min.

cosneceuti cal or pharmaceutical. Appropriate

formul ati ons may be prepared by an art skilled worker

wWth regard to that skill and the teaching of this

specification. [0089] As will be appreciated, the dose

of the conposition adm ni stered, the period of

adm ni stration, and the general adm nistration regine

may differ between subjects depending on such

vari abl es as the node of adm nistration chosen, and

the age, sex and/or general health of a subject.

[0090] In one enbodi ment, conpositions useful herein

i nclude maternal fornul as, 20nfant fornul as, foll ow on

formulas and growing up forrmulas, in liquid

(concentrate or ready-to-drink) or powder form Such

products are fornulated to target nutrlents to the

r . Y L 1
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(a) 80-99.9%of a m |k powder selected fromwhole mlk
powder, skimm |k powder, mlk protein concentrate
W@ re@p515m3 | k protein isolate (MPl), and whey pPQI/SZ2008/000274
such as WPC or WPI (b) 0-20%Ilipid such as mlk fat
Tablesb?ﬁgrfgg@%‘%re vegetable oil (c) 0-25% sugars or
Time (m@rar bohyidmwatee i npr editent ¥8) 0%¢-0./15% vitam n and

0 mnefal mix (e)l0-8%fll avoyr Pngredients, and (f) 0-5%.
2 ane ¥erdp &=Eonh| @51 ilpids lusBful |herein. [0095] Any

4 of these fornul ps /Ay al 50 cofipride 0.1 to 4% w w,

8 pr ef gralbd o detecop| 4% W W of |one or |nore of a vitamn -
15 prem X, a m nerpl RREMNi Xp I|€CLTNi [}, one or nore

e anti pxidants, ope aqr re gtapjtigers, or one or nore

nuchpotides—orladonli-nation of dny two or nore
8 therkof. In sone efbodirfents, 'thede fornul as may be
18 f or mPatedwise pf ovielle |f rom|abdut 24700 to about 3000
z5 kJ/L{ [0096] In plté@Fngtive|enBodi ments, the
conmpositTons—useful—hererm may be fornul ated to all ow
for admnistration to a subject by any chosen route,

[0131] i niSkgulive golbiy cleotodprayiiteshtibo, iorfall scanlmode §H0PALEOM,/z), at a resolution

0097], .The fol | ow exanpl.es e .
of 30000 [R5 el def i, TG Pk BT RUCS e TE RAUEHET 6l i pgectss were
filtered p Mynilﬁsm fbStht RBoSE BAEset BEERR kanEXAMPIIES ST AshlyddatGE al 25 minutes.
[0098] G600(tm) precursor (Fonterra Co operative G oup
mted) is a dairy derived conplex |ipid |ngred|e
[0132] haijwflﬁ%st sﬂ\%‘%ﬁ Bkatat ap-thie UrS | YiF RGPtSHRE! mg/mL or
7 Gt
0.5mg/ mgglqnggeg?ﬁtrllgloﬁgtgéﬁg%g}e)ﬁx%) %%nlﬁ}ev(hlgrteglttg Igﬁmgg é] p@nt Q{aﬁgﬂﬂ %Qtrve for each
ganghomd%hdnspﬁl@t Wi wed B> I@@nsa@somof gheosupnritps arlnd:IEffmnabs 8M@niBsition and

relasve g (80 AR! Ehas Ry g M RS A0S el gl ks srcps
(Brugger dtha, 1983 3WaEIBM of 2lgi0g). i osi des in the G500(tm
precursor was conducted by dissolving 0.1 g in 12 5 nmL
of _net hanol . fol l owed b i.ncub n at 50C for
1331t K LE RSt B LR STGEIOR (B CoEament o (Pgpb} compared to
control). ellel (AE BR@HLESh @ftthégqafd?'brﬁn gﬁig[@sulelg Qs %@gﬁﬁcﬁnt@/dlfferent amounts
HPLC- UV gV\Agner et al., 199 EXAMPLE 1 - Effect on
of GMI, by 1Y WTH&W%CW@“{@C&HW%WS%@%%G[Hﬁ)d@? Brpigrapight for the
\{ma? ornmed at 100 days of age
Ueamen{%& g‘gzéss{lsro X%?ﬁ f%)%%éﬂlgr% od?@d(3 EC— 40, Fine Science
- Tools, San Franci sco, USA). Confirmation of mating was
INDUST/RI@AIaAP&’@IGAITIOéN/age with sterile saline and
vi sual i sati on of spermatozoa under a m croscope.
[0134] PrEgmpmeyt Bucwshas atilgy weachi@@epaitichlapig:alila henefits induding

mamtalmnglifl ;LI grlﬁezgsrfnaﬁrglactosgmﬁge g v oé){a'}lteﬁt(o) rg:ii]_ié)‘ta%nmr%aor%g ukﬁvr\glamg &o%tg. E]Rs described
formulatlblliH‘ @U@bﬁipbmﬁérﬁgﬁ@ﬁﬂeyen&}ﬂdyeﬁaﬁh atinber dflifferaRiagd lli’le]ﬂ;iilﬂg maternal
npl ex mi | ns were syppl rrented W th
formulas. jalagy Boeiie bl ?Otrwe AYErOYaEEPi BB EF Gl G1ObES
Neonat es were suppl emented wi th gangliosides from
[0135] POBh&bpRIsoAlAYIRE i iake WRYindedsth&BihhthP QiSdve\WRRFH RGN isdrovided by
a concentration of 0.02% (low) to 1% (hi.gh)
way of ﬂlw@nagm pip dydvdiagthe ifvignign s apakinied therefrrasur ed f ood
i ntake. [0103] Gels for danms and pups were prepared
a gel formulation conprising 10% w v gel ati n,

REFER
Astaire J. C?i%yg(% Y}ez%\l;lx(r‘f 8Sfhd ]1514%)/ (:lgrei IL @6@# E&&&tr&%ﬁ‘ GAIRLL BEEGM Lipids from Buttermilk
by Microfill438R S8 bhpsiidD FIRASRPRESLY. BaA%OBE, bg)s0and O

Bode, L., C. Beermann, et al. (2004). Human and bovine milk gangliosides differ in their fatty acid composition. Journal of
Nutnnon 134(11): 3016-3020.

Bremer, E.G., Hakomori, S., Bowen-Pope, D.F., Raines, E., Ross, R. (1984) Ganglioside-mediated Modulation of Cell
Growth, Growth Factor Binding, and Receptor Phosphorylation The Journal of Biological Chemistry, 259(11): 6818-6825.
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(Blank), 0.384%wv (Low) or 1.92%w v (H gh) of
&00(tm precursor. Equivalent to 0, 48 and 240 ng per
W@ 200910515021 per day. 1.3 Pre-weani ng suppl emenk@r/Naznos/000274
[0104] The suppl enment was adm ni stered by oral gavage
usi ng feeding tubes specifically designed for use in
Brandeip @ ¢l 1350387 wed Ak Magis Wk Ak teaahe siughyd mertaranélsamingrlod dedroSd 48; 29-69
Bruggen @G, $afidho 2 B-YB@nd PO &galugen W OI19HDr@britktivOanBysiyph blofgyicakmegDrane lipids
at the lomwamolemg by Wlegrog_pr%omfappngzln@m npags spogffometty- Kreyn¥qtlg}cad. Sci, 94, 2339-2344.
Bryan ] gyinfeest S Hugbr . el eh@OP)- Stugernsdor domieare glanrergien ciombtaaidnbirg Nutr Rev 62:
sterile water. 1.4 Post-weaning gel supplenentation
Bylund Fo@és?alwrowagﬂawo%ﬁwgft) ﬁﬁ% g'f}k Pd)aﬁysmg é})stem ?raql §6 IV\E‘* éweden
Collier, B eght(quﬁtP@hﬂedlentaquweWﬁe\ﬁm o of -Srfd-SHeray gnidiggend Uridine
Diphospliat Gluegeoaic (i Broe deaitpare! Rigrurt Pofst> e chow di et
ﬁﬂnalc; i "lé‘;F‘t‘l’bI ﬂf‘awweal tefides o eobtologs el Hugs %?fd‘ mgatebﬁﬁtﬂeﬁ%hee%hw Brain
e DRNPR-AMANYI i osi de- cont ai ni ng gel described above a

Fox PFggg%we%% (gdts)az%déﬁceg B&‘V&he"[‘sﬁl‘t G%Tme-lzh é,lplgh W&I %ttngeﬁ\%fgnce + Busmess Media,

Tnc.,
ne e doses defined above

aanE ﬁ% Vgc el I§ Ig utauve companson o tox1c1 to anttcancera ents
i fﬁ Pethm eca?fﬁc %%ia g§) 4t e d’;ang ‘P;angg i
e e Bl nebralar f@tiﬁ@ﬁioﬁmféén a6 and G
Hungun\é\% ILG‘Et R r(@)t)ﬁ rP%&txJalQJarls%r & 8ﬁ§ é’;llqud stcﬁ(nb&tllar? togrgtgéﬁlal aﬂ-EtPe%[ I%SU%? e rat. Life

Scienced)$3, 193-g81 fi'cant gel remants fromany of the animals

Ilin oHls tDn gra&ut“a&nfogﬁtb lﬂ‘l hiAfeal P;Lpeﬁ:lem [AE)lhs?(My}gIggﬁ A Wﬁan;[eessst lllcfs])gpp 411-448.
Marcel Ibe@ﬂeQKT]:wSTJMQ(Zmr ris ter Maze Is widely used in the

Kanno M Bb@ Hyletlk (19901@ s¥RIe bioGd i ke pNMBERiod o3 bIAS Bllk MBI tBBbrane and a
companp};ﬁ efris St@mpbshjaﬁ erajmlaﬁtaic@t}hal\i Scc&&p@cbr&ute droﬁﬂ:leﬂvptb [thaga |pre1$ttcﬁ a»tos-glynethods.
Agric. Bop Clegop b4 )@8t1REYr envi ronnent and escape fromthe water

Kanno @fShitizvgM # Yiamaghy g (Qﬁﬁ)lqulan@fan@fs@ﬂtmma]'maaegps@f pelotle giyerprotein fraction of
milk fat glofals ey ‘@it Pientherr BPHEBIE2i n Neur osci ence (Vol 3,
Komsasé@ tiripr, Beilghes L Arrefioga s SpemfrerrmE0 by arnuge s defaynasen of ggspholipids

. .S
Freireic
in mous

(c)??l};(:s e Fﬁ‘]:gl Pé'lE cclba Fy&chfubllcqﬁh “lf“ﬁ@mWﬁtaé‘i' hphié?léenggngxé(ggtggumcnt response. Journal
%/I:lrrt;ns Ll ag tin- oesaa etr;lI Q(%il) itnbanon O{%’Vﬁaet I Caq cSoco%tagagi durm ?actat) of1. Journal of

.\Iende\iﬁeronlg& ngr]ma%o { e t (ri)a klle (I;]fq spe¢s t e m }% neltxonal mi ratlon and neurite

outgro ]ﬁ%hx;r”a.gnal o cal n Rds a§h
Neeser, Bﬁsul éoﬁxarh QtlaQ %1791Fbgaul§t§1ve]de§m\£\§m Llh:gmlglc!x Qﬁbog %Qans g r)erHpth{fand in mulk-
based inEaRMFSm PG Mhiirytsal 75§ a8 26Ae subner ged pl at f or m duri ng 4

KL Pan B Ysshi, Ofria @5 ithShdgliddBe LASbilidAGof hdhah mBl QURSiIWRE B2t Ii¥hlLAEarly Hum
Dev, 20@ts7)RE31St art of acquisition testing. The effect of

Pruthi T 18 6B K OV Bhaled BB M@ 0)> 0 MO itk Bbspivkiglids G oRRURSxida kR o hdyerfar - 1.
Indian J@ynalofiBaidribgphcePO848-28lcl treated ani mal s | earnt

Rahmang HGND ¥, Beahgiosip <l \eopry Gatingiee Betbhian! HeherBhand, 1g@its and -

Rombauk DWaElOS D@ etinck K atafRIDE phgdp Rkl P sphlrgIRMET dainfdyodGta)y fnew BPLC method. |
Dairy S (20030382828 simlar in their ability to |ocate the
RombaupR,gllep@kliRre ¥,k ncHH. Glidreilt@iod aOBer tehén s hidig) @icSicsntSip@ed | Dairy
Sci. (2009(eet?Cr -4 days of acquisition testing in the water '
Rombaungy 7\&n §4mp J & PavewencB Ks Prowho- trliephingeipid dieritgywinpidh grb@siggeef milk, butter and

- whey, Irpppagogal {Rerpab offgodsignat & Fekmpey dP PP @ 883 **Pn swi m speed

H Rosnsgleyplopmena ypresfonts potsble e psslgndotiplsain (Ehdopend fcks Melubeell Diol,
200332691175(;?e in swimspeed over tine was p<0.0001 for all
R Ruedy Phe serpbfitanpfprside oTHErEY Hd S areterten "tfts%arlﬁeshdeetﬂeé@éam 200798

Suppl 1% speed in High dose gel treated aninmals (p=0 h
Rueds WH\ é‘g%sht“tﬁs §tpéi’ﬁi?é“fa“t PF’l‘i—i\‘f“‘é“ \X/agsH‘éi‘“%?“d ﬁlfl‘f""i“c*a]n‘th“‘ali”‘tg’f‘ Jr ARERPress: 213-

Sanch in overal\4 SW 2 %}Iosef treiatdedll
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contents n bovme milk- ormil a

Schauer,.R Scizi_ acgs yﬁlmatmg spaar ?n £ a s andsman Zaqn 9005 l‘l% 45 94 pl at f %{ m

L Svenn o on Of ra sidcs, Jayrpa uroc stry, 1963, 10:613-23.
Svenner P ostr((f\il & higgg,t em% ﬁl (1} 8aFn bra:rnlllhplf 60%%%11[%;?_%}]ﬁonml and
temporagglg lt}Rg’b]ect;l-t:)fgge <.rhe %5? lE S]‘

was an |nproved rate of | earni ng and swi m paraneters
of distance and speed on day 2 of the acquisition
phase in H gh dose gel treated animls. But by day
four there where no significant differences between
the groups. The results indicated the H gh dose
anlnals Iearnt the task faster than the contro

o - " M L
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Acta, (1980

TH Tram,

chromatogra

dose gel, particularly the H gh dose group (31.14
9.34) conpared to the Blank (control) treated group

f hat t@e reMrmnt\Mth
ure

ered en onnen

Svennerholm ? ' ax;g 5 gnafl %E r\c;\?ae_c} e eS S cb ]anntauve 1 tion of bram an%%oan BD cElmlca et Biophysica
h\

I d. increase i.n
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reness of
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Conversely no detrlnental effects of supplenentatlon
were observed in this system EXAMPLE 2 - Effect on
gromh 2.1 Tinmed-matings and nutritional ' .
suppl enentation [0115] Tinmed mating of Wstar rats and
nutritional supplenentation was performed as descri bed
for Exanple 1. 2.2 DEXA scanning [0116] Body

conposi tion was assessed using dual energy X-ray
absorptionmetry (DEXA). The DEXA instrunent
differentiates body wei ght into the conponents of |ean
soft tissue, fat soft tissue and bone, based on the
differential attenuation by tissues of two | evels of
X-rays. This technique all ows determ nati on of whether
growt h includes or is independent of an increase in
body fat conposition or bone mneral/density. 2.3
Results [0117] Twenty eight dans were tine mated using
and estrous cycle nonitor and all 28 pregnancies were
successful. The litter from one dam was excl uded from
t he experinental study due to small litter si2e and
macr osom ¢ pups. Litter size, pup weight and

mal e: femal e sex ratios were all well within the nornal
range (nean litter size 14 2, nmean pup weight 6.2
0.2 g). Litters were adjusted to 8 pups to standardise
nutrition until weaning. Males were used with the

bal ance made up with femal es where necessary. [0118]

At neonatal day 10, aninmals were randomly assigned
within litter to receive a Blank, Low dose or Hi gh
dose by gavage as detailed in Exanple 1 above. For
exanple in a litter containing 6 males and 2 fenal es,
2 males were treated per treatnment group and fenal es
left untreated. Al treated pups were handl ed
identically. No nortalities or adverse events were
observed in any of the animals (n=156pups dosed).
Neonat al dosing by gavage ceased at weani ng (day 22)
and replaced with oral supplenentation with gels as
descri bed above. [0119] Weani ng weights were in the
normal range al though there was a snall but
significant increase (p<0.05) in weaning weight in the
Hi gh dose gel treated aninmals conpared to controls:

Bl ank gel 61.49 0.43 g, Low dose gel 62.33 0.42 g,

H gh dose gel 63.22 0.48 g. 2.3.1 Postnatal Growth
[0120] Postnatal growth was significantly increased in
of fspring supplenented with G00(tnm) precursor (either
Low dose gel or Hi gh dose gel). This is shown in
Figure 5. This effect was not dose dependent and is

al so i ndependent of the marginal calorific effects of
t he gel supplenent. By weaning (day 22) there was a
smal | but significant increase in body weight in the
H gh dose group conpared to control. By postnatal day
80 there was a significant increase in body weight in
both treatnment groups (p<0.05). 2.3.2 Body conposition
[0121] There were no signiB2cant differences in body
fat conposition or bone mneral/density markers
between any of the treatnent groups. Thus, the
|ncreased m5|ght galn observed |n anlnals supplenented

T ~Ns s oL\ VAL o R 1

I'}]’% er, % \ﬁ%f % Sl.jgil h, 1a].nt7c ac1 t?ﬂct ‘é))fnm 0 t sa gxl;!llnct(())ir?gelrllsoglg§ breist fad \xé}th formula fed
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Wagner R.,



*: p<0.05 conpared to control; **: p<0.1 conpared to

control 2.4 Finding [0122] The inventors therefore
waele@enssted t hat conpl ex |ipid suppl enent ati onPCENZ2008/000274

an unexpected but significant increase in body weight

gain (both Low dose and H gh dose gel groups) and

| ength (Hi gh dose group). This growth was not due to

WHAT WE CEASROISAdi posity as assessed by DEXA
scanni ng. EXAMPLE 3 - Pl acental transfer trial [0123] :
1. Jd)r nRRE Eorapidx BHiaBRIb: Qi8S o \WR iR rda@ik® Brofit9 BT £ foktal, infant, or child
. pl acentae of unconplicated term pregnancies (normal -
subject. o] ective Caesarean patients). Maternal and feta
arterial and venous supplies were isolated,
2. THEPRRILEr 43 BnaANdni B8 Rl FOAN 3 IHHiRERLIGH Ao tRE! dulifb B8k tation and
of “sterile krebs buffer (that also contains serum
the growél ipbrimweightaifd foetanslpesttor bfaid gamghdridei consubst afeewbjubgtt.
roomtenperature in a sterile air perfusion chanber at _
>onst .ant w.rate a ressure, .The rfusi . .
5 TR r Ay TSRl P SimilPErRTO A RN op g subiect and
the growthd¢ oficddmgoite®f Golly weighebodl ledg?RlG4d bohOhak}al density. :
- "Equilibration was performed for 60 mn to assess
hysi cal integr.i. of tissue and circuits. (fetal ) -
o dithari coPeEtle E neRRgE o B I asRa T e RRgppin & oetl,
infant, orfchgpmlfbggcal to maternal circuit <2 nm/h) then the
maternal and fetal reservoirs replaced with fresh

medi a cont ai ni ng. doses of "test substances. -Tine zero .

5 ThagraduePlishim tyWaeirp tesprectdptdrapipserdrtp 3 maihsr during gestation and
the cogniﬁ{rc{ %R?n@ﬂgs LA @g lfltr &%qaetglg_[lbj@&%r%ﬁi& ar{%iﬁ(‘;s@tﬁcuohﬁant of a foetal
viability of the pr%paratlon i's assessed Wi th sanpl es

subject. col | ected hourly from maternal and fetal arteries and
anal ysed for oxygen and carbon di oxi de saturation,
t t C ' e -
6. 1FLERRLE S8 AL AL USRS, CSRRIRLLER PSS 262 By
comprise§ biid @chorePhpsphiddipide obke @gnosd $phdgolifils, wgé nt-mofe sphingomyelins or
derivati nilklggrived gang%io i de m xture £GWB + D3 'iS°|a2$Q'd
erivatives RGeS ORF( O B T Eoroa €5 1 ETCBYYD) OV "aasareligsides, orany
Combmmkﬁﬁﬁmﬁ§e@@a}nbﬁﬁﬁ&%@ir. Per f usi on .was conducted for up
to 3 hours using a closed | oop system Sanples were
taken fromboth reservoirs at that point (t 0) and at
7. Thepipdyst qficlim Sovhereln g5 arrpoie gangiopsie roaprpts (e D3, ora
mixture ABeSHBIGSIUENEDS. assayed for GVB, GD3, and | obule
viability. [0125] GWB and GD3 contents of the
' erfusates were neasured by LC-MS using a Hypersil o
8 Tﬁ@@@de@ﬂ afrny onoeinhE prskedieg dems onharein ithe greadineare cemplex lipids
. t LR4&N T iVt r ' ative ion ful
comprise{ SIBEE Bfbel 01 B p R B B DA e oo ver e
"protein crashed" by addition into nmethanol, allowed :
9. Thepsdactbffagy ofidoithe peecediy Hafmorehaanthd fradat icomprises at least about 2
1%28 oooéﬁq%). An aliquot (10-50 nL) was | oaded onto an
mg ganglgRfsRer trap, washed (50% MeOH), before el uted
onto a Hypersil APS2 column (Therno Finnigan, M,
10.  ThiSpJodubiasT@laih 9| WG emelepBapalcandtsed absutSahstd adlaBEmg gangliosides
gradi ent, and detected in the LTQ Orbitrap Mss
per 100g.spect ronet er (Ther noFi nni gan, Ma, USA) in negative ion
node. The LC-M5 system was calibrated using GD3 and
1. TRBrah@iahfendsr fbaaediiid GMVBIEEYA thddhe dWSre C&QQHJ{ Bpids
~viability was assessed by G ucose uptake and | actate
comprisept gk datieomactneasur ed with an Aut oanal yzer. [0126] The
inventors discovered that in all experinents there was
evi dence of transfer of GvB. GWB foetal perfusate
concentrations increased approxi mtely 6-fold over
time and by a significant anmount over background.
Mat er nal perfusate GVMB conégntrati ons were reduced on
average by half from approximtely 300 ng/m . The
i nventors al so discovered that there was evidence in
all cases of asignificant reduction in maternal GD3

oy o, LY Y. Y. Y. Y " T
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on an Agilent 1100 series HPLC system consisting of a
guat ernary punp, binary punp, degasser, colum heater

W@ a5 refrigerated auto-sanpler (5C). SanpdENZ2108/000274
standards (I QuL) were initially | oaded (0.5 nL/ m n;
50% MeOH) onto a wi de pore, reversed-phase trap (O 8,
4 x 2.0 mm 5 u, Phenonenex, CA USA) for

12, The@eQeestdahi1Q nWEesialhé Agk fa@\faitﬂfct Cotfipribes it 1 5B R0 u\asn 99% by
switched in-line with an APS-2 persi |l hydrophili

weight tosg] lipignabiops b”ertmakow 8974 weglrhﬂhoqnhe}lwé) ahogtiptoed atiabasit24% by weight

b 0
phocpin SR RULRSS DL TLIOL T gl b BB s 019 s
15% by x{ze@gh\mbo phmdylsanneacleduatl & foutbber303b hyliveight plesphratidgethpmlamine, about

0:5% 0 G AR ORI ST B i STt Aot Bangicive

conpri sed 50:50 acetonitrile : 50rM Amoni um Acet at e

13.  Thubi®luct ¢fHlEm 42, witdeibehegbtiudt comphdes S€ldast biiudQ nidefttk fat extract per
Water. The fiowate: 0.5 nL/nmin. Table 5 - HPLC

100g. gradi ent [0131] Negative polarity el ectrospray
ionisation, in full scan node (700-1650 m'z), at a

14.  ThepRIduti G196 13 OPRQNASe bS8kt LOMpLifes ARk YiSduS 5o Al £28 extract per
gangl i osi de cl asses named above. The acquired spectra

100g.  were filtered post analysis for the known masses of
each gangliosi de species. Analysis tinme was 25

15. g%cﬁgt of{cQA}rl?l%]Z \9%?8}1 Itl‘?cs}% ggué LaR f’?{eg §t IQMLISCRX Q’S mg milk fat extract
Pl easant Gap, PA, re prepared L or

per 100g0. 5ng/ L i n nethanol wat er (50:50), and serlally
diluted to give an 7 point standard curve for each

16. U8 ngl rlleoc‘?’rl IQOere %!)r%sl?é $ mvﬁe mamelglctfuroero 20 arlar%oo o2 mathammg or
simlarities an erences 1 n conposi hd

ﬁmnmﬁnggkﬁ&hdéaﬁﬁﬁmmﬂhmioﬁﬁﬁﬁeu@ang|IOSIde classes found in
the extracts of the control and treatnent  groups.

Bru e 1997; . Koi vusal o 2001) . 0133 .
17, Thops G A eGP YR £ AR TR (Ao R TRE Boraion and
the growthl i€ BiaifBRiglg 0P d Bodtil S0bj0d 3r GMPRnGHosidR oaRht @ﬂ 3 foethdubRct.
t he dlstrlbutlon of the major brain gangI|05|des was
not significandy different, anounts of

18 Tapris, Ofgﬁli‘&“ &1 Bhefeip ShesiogRPiRtieaia a?neﬁareb@e@dl lzlfapberrfélﬂé subject and
the grow{lﬁgogérzr m&reaﬂf %o&ﬁ&&@ﬁt £,0dy 1t tafl@ BLAERInCSH QLRiyas al so
significandy hig 3 . | NDUSTRI AL APPL| CATI ON
0134] The present invention has utility in achieving
l%a pf praudranorh eamplex fpdefr the magefagiraef anfarmelation feg msintaining or

e L AR 1 QU 7

conpositions may be enployed in a nunber of different
20. T\hiayse cbfml:ollitudpnghema'n erenfakmblanayuib a@tmnusm‘rachto a‘mpmqt dusring gestation and

on for r QW as or m
the copnift 38 Bhet O Bl St PG B T R L PGy g foca
subject. under stand t hat the above description is prOV|ded by
way of illustration only and that die invention IS not
limted theretq. REFER S Astaire J . , WArd R,
21. Thg Pseaf 257 ongzof claipay 16 tggf efefrhthe ongor @anplex lipids comprises one
or more }%Bgﬁ%&)[c@td&%r%org ]rﬁi'i OMF Jrle R B rd gg@]ﬁﬁ M LIt ldgmmﬁves thereof,
crofiltration and Supercritical Fluid tractlon .
one or mPgi qesands, or@@r MR zer2BOFIdBodes oﬂ_more@an@@@ldmpnanygpn@[naﬂon of any
twoorn% 9%& ¢ Human and bovine milk gangliosides differ in
Fei ?atty acid conposition. Journal of Nutrition
134(11) 3016- 3020. Brener, E. G, Hakonori, S.
22. TBeovweiefRtpe 21 Dviferein Red dresar nE)re ghplissideRcofnpBE4 \GM3, GD3, or a mixture
‘% i e&ﬁg nmedi at ed Mbdul ation of Cell G owh, Gowh
of at leas ing, and Receptor Phosphoryl ation The
Journal of Biological Chem stry, 259(11):
6818- 6825. Brandeis et al 1889, The use of the Mirns
Water Maze in the study of menory and | earnng, Int J
Neur oSci 48, 29-69 Brugger B Erben G Sandhoff R
Weland F T & Lehmann WD (1997) Quantitative analysis
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Kanno C & Dong Hyun K (1990) A sinple procedure for
the preparation of bovine mlk fat gl obul e nenbrane
wa@pwasksenpari son of its conposition, enzymatiRBCT/NZ2008/000274
activity, and el ectrophoretic properties with these
prepared by other nethods. Agpc Biol Chem, 54(1 1)
2845- 2854 Kanno C, Shim zu M & Yamachi K (1975)
23, ms aladd 29? oRNEE BANS 1 @ ENEMWERLciPIhRRAE bl B rOcdmple:Sifidtlotprises at
ycoprotein fraction of mlk fat globul e menbrane
least abmchH"/e gBighpsideriv o9 d0)bagig35- 1842 Koi vusal o M Hai ni
P, Hei ki nheino L, Kosuainen R & Sonerha hu P(2001)
24. T@ﬁ&téftaﬂ% LY¥€o 8&1&5%%&3 e&ﬁn B@?&&m@ldoﬁ'cg rises at least about 2 mg
conposi tions -Ms éffects of acyl cha|n) [ engt
gangliosidmpat Ui0gt i on, and I I pid concentration on inst rurrent
response Jour naI of Lipid Research, 42, 663 672
25. gh e(g]?clalm'%4 herem thenf rsncl)l‘?laiilonectorﬁel lnsg (())1]1'25mg th%Q
BoviTe m K Sralo gl'ycoconj ug I'adt'z
gangliosideg pen®d0gof Dai ry Sci ence 84(5) 995 1000 l\/bndez O:ero R
& Santiago MF (2003), Functional role of a specific

angl i osi de i n neur ration and neunte -
2. 15 bR B LIRS 3 OG0 ML R P T ity coappries
milk fat RE8sgarch 36, 1003-1013 Neeser, J R, MGolliard, et al

(1991) Quantitative determnation o f conpl ex ’

car bohydrates in bovine mlk and in m|l kbased i nfant

27, Theprnizkin 20ayhepeisde nil b eggepcopgripesabophiy 7o 1o #hawky?”e by weight

total hpldvaf(i(u%tl O a%oﬁt éo%b}géagﬂu' p@x%k[%h f&”%%'t 'i%%%b&ft zwm;ﬂwelght

m | k and fant fo mul as, Early Hum De
phospha@&@om .ﬂ_bouﬁa 1%’01t0Fﬂbqt¢ﬂ|5Wb)Dvelglatr[d3papfalndﬁlnml&>l Blbail‘e(blr%tao about

0 V.R (197 ol i.pi . :
15% by We&héﬁﬁa?g?’%da ES’?nebukfctugfl( af alé?l[?t JP A nwﬁlg}br naffﬂm‘ﬁ%i ﬁﬁgamlamme about
0.5% to ab6LETHYE by Z3igRéphipdmiRain@tubidul 0 9 &bhouBll @by weight gangh051de

Gangl i 05| des and Menory Fornmation, Behavi oural Brai n '

28. I}?S ;%g%fffgﬁ“g%f ]]pq?ﬁé&#gfoﬁ . at?(g{ﬁﬂ%iﬁﬁ leég{ albﬁuﬁttl fat extract per
100g. - products by a new HPLC nethod J Dairy Sci (2005) 88(2)
482-8 Ronbaut R, Dejonckheere V, Dewettinck K,
Mcrofltration o f butter serum upon casein m ceI e
29.  Thesseatfidlain Y werrgn i foymdaiion Zouslest lag@abpunors nz%{ fat extract per
100 Ronmbaut R, Van Canp J & Dewettinck K, Phospho- and
sphingolipid distribution during pr ocessi ng of mlKk,
butter and whey, International Journal of Food Science
30.  TRe Texthrbiody, wite2aq&)e foppuladgrugongBesist drap aRogine?y mg milk fat extract
Devel opnent al expression and possi ble roles of
gangl i osides in brain devel opnent, Prog Mdl Subcell
Bi ol, 2003,32 49-73 R Rueda, The role of dietary

per 100g.

31, A_graatgbﬂ 6 rigstading aniundabiig grocvth béa Poeealenffang nr dfﬂd the method

..infection, British. Journal. of Nutrition, 207 %ugoﬁl.
compnstrig tgr%%a(gnp?gmonéoppnﬂng f@@% mege Cé)g‘lpmx p&jg t?ﬁ oetal, infant, or
child subleeﬂclﬁr]{eec[\kﬂefebfl on Y S Huang, and Sinclair, A J :

Chan'pal gn, IL, AOCS Press 213- 234 Sanchez Dial A
: o M, Lorente F,, Hueso P (1997) A critical’
32. Taﬁ meymdso fstairp 3 arhessin Fheccompogitian & 28mitisgied svt Biffeg dpeng gestation
§0b S WeifIR Ok Aot 55823 Bral a8 B0 IiQBEASo£d foetal subject.
and theg%ggtirha?r%c Geallggr oent er ol Nutr mr{lga gsoslo Schauer, O%a subject
Sialic acids fascinating sugars in higher ani nal s and

33, ThmmetiZoodfoipym 300dhetOF (@)coatgno@&ou 1s@danmetetqd torpn infant or child subject

and the gf%‘wt%lq?t O (grgsgrlec 6 E?%g‘](rgél%totf\%g len 5 rahn(é cl;r?el &Tﬁlgéde%g}r
613-23 Svennerholm L , K Bostrom et aI (1994)
Menbrane |ipids of adult human brain |ipid conmposition
of frontal and tenporal |obe in subjects of age 20 to
100 years J Neurochem 63(5) 1802-1 1SvennerholmL and
Fredman P, A procedure for 3he quantitative isolation
of brain ganglioside Biochinica et Biophysica Acta,
(1980) 617, 97-109 TH Tram JCB Mller, Y McNeil, P
NbVéagh Slallc acid content of |nfant sallva

o e ' o - Y N | Y
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6. The product of any one of the preceding clains,
wherein the one or nore conplex |ipids conprises one
WwW@er00a05K80phosphol i pi ds, one or nore sphi ngol i pPCIBENZ2008/000274
or nore sphingonyelins or derivatives thereof, one or
nore ceram des, one or nore cerebrosides, one or nore
gangl i osi des, or any conbination of any two or nore
34, AUDRREPfor mhintdilig BE RRMGTnOEoghliRE MERiopMIRk 8F NidehE i, 6F child
nor e gangI|OS|d§s conprises GVB, , or a mxture of
subject bysdniigigtsting\/Boapebit@D3ongrisifiy enp portate cogfplexrlipidsrie adpetglnigfant, or
child subi &%geghqgmgé ims, wherein the one or nore conpl ex
lel S conprises at |east about 0.1% gangliosides ww
on a dry basis. 9. The product of any one of the
35. Thpr ethdd 0§ cleinab4ysyhewdirethe icompbetiqr s ddroinitonp o s@ethat during gestation
| east about 2 r angl i ospdes per .100g, 10. The.
and the coRPRTS e PRI VWY B BRI G ULEE R g content of
foetal subeUt 5 g to about 20 ng gangli osides per 100g. 11.
he product of any one of the preceding cl ains,
wherein the one or nore conplex |ipids conprises a .
36.  Ampqtiod for mejntpigiag of PICCTHRS FPHHUEE MYAAENRE Of HareasigSPEHHvE
PR ] ; : 0, 0%
oo G ol S SR SP B O M P
compositioh@sppo$ing puk ombostcotiifexdipalb ond in&9nitgy theenepher that the composition
: ._phosphati dyl choline, about 0.1%to.about, 15% b i gh .
will mam%sr(ll SE gxh%%als% ot or ma ’tama rincrédse 19 %Vea exor%l?prigb% o% ;:/hve\eflogtaf subject.
wei ght phosphati dyl serine, about 1%to about 30% by
37.  Awedtghd fop hagpiiaing dy inetdadnograwiiner mabaittindo5ort Girglropditive

25% by wei ght sphi ngonyelin, apd abqut 0.1 to about ..
developme i B%ﬂ%?tgtﬂf g SeguTFeE Ploy A s SR 25PmePaT R comprising
one or mdré coMPRK ﬁbﬂs LA inRE A the SRR KSR Thetlonl pRAiSIEn ADMAinAi B increase

mlk fat extract per 100g. 14. The gxoduct of claim
growth orjmainiajnepran¢ressh sogiigrierelersngsyto§ & sabjefteast about 5 ny

mlk fat extract per 100g. 15. The product of claim

. LPLAY &6 REQHUSE (oCAMRALSRShAbnd £8RbreBRAex i@ i
o8 Tﬂ-rr%mrenwlag i _aItEy (gext ract pertolobg. 16. Usré of _orr?e gl:}% er)iorPeS_co.rflpns?S
one or mereippbgholipigs, dse bnmkesphengulifds, uneonhor spbingenpdlinpar datvatives

mai ntai ni ng .Qr i ncreasin rowth of a foetal, infant
hereof, o oF bty A GRS RGBT o8 o moTo Rl Whme

-combinatfo@ldfuh@éd Dbk théreabisrestl St ered to a nmot her during

gestation and the growdi is brain weight of a foetal

subj ect aor. brajn _ganglioside content of a foeta
9. TRUBEGEH of o Mo Led B SBF 8 FOTBERRSRT fophaes GM3, GDS, or
mixture of 1814} &iPihd §p3dm ni stered to an infant or child
subject and the growh is one or nore of body weight,
body | ength, and bone mineral density. 19. Use of one - .
40.  The mgded of amprrsct|dasnyd! ford% waersigrths aq efrmosfeomplex lipids comprises
f abhl f iAt.aini,Ag or increasing cognitive
atk%tﬂﬁ%ﬁ@?%g%%%@”TQJg??ggng?b#%fant, or child subject. 20.
The use of claim 19, wherein the fornmulation is
41.  Thamiethiod to¢ pesdoneofalamms heto uwhergingbes temnpesttiogrrgmpiiees at least about 2
' lfqgnitiyﬁjdevelopnent is brain weight of a foetal
Mg EABISUBTECT 0% brai n gangl i osi de content of a foetal
subject. 21. The use of any one of clains 16 to 20,
42. Tihekeiotl of bRind AL, viierdiithe comppligon ¢dnmpriiss doupb ngas abog 20 mg
. .or nore phospholipids, one or nore sphingolipids, one
gangliosidss peipl088-sphi ngonyel i ns or derivatives diereof, one or
_ more ceramides, one or nore cerebrosides, one or nore
43, THARGHASE qus@neoéf s SOMBUNIhERR B 0AOYr h¥R BmpMRINPids comprises a
_ thereof. 22. The use of claim 21, wherein the one or
milk fat eygece gangl i osi des conprises GVB, GD3, or a mixture
of at | east GVB and GD3.23. The use of any one of
clainms 16 to 22, wherein the one or nore conpl ex
i pids conprises at |east about 0.1% gangli osides ww
on a dry basis. 24. The use of any one of clainms 16 to
23, wherein the formul ati on conprises at |east about 2
ng gangl i osi des per 10Qg. 25. The use of clai m 24,

o o " - . .



10Qg. 29. The use of claim 27, wherein the fornulation

conprises at |east about 5 ng mlk fat extract per
wWayosB302 The use of claim 27, wherein the foPCTINARG0SD00274

conprises at |least about 7.5 ng mlk fat extract per

100g. 3 1. A nethod for maintaining or increasing

growth of a foetal, infant, or child, the nmethod
44, TROWRMA JFQIRL WS, N iRhEh Rt GOERASI dInRisEOMBGE B0 S MMt 99% by
or nore conplex lipids to a foetal, infant, or child

weight togal| bpidcAboinn] %h ee abau 80 %dTy. W@@t pibsphatniiodiont % rarhae 25% by weight
phosphat#&?cilohn%g%bg?ta ; onto gntalllt?l%"/lo §¥ n’fhtnplhots% ragg%hnom?oé%:%%utf%‘ 1% to about
15% by \idigeltt ghosphitj BB Eri athsudil Yo @abglhﬂ 30%4 H}ewaghfttlﬂlbtplﬁﬁdﬁethanolamme about

subj ect 3. The hod of claim
0.5% to a[bﬁ@t %dhbﬁbyrﬂgbtosﬁh%n@%gﬁ?ﬁ 1 & 2hevt H?%H/ Ysfiehs pngtjoside.
subj ect and the growth is one or nore of body wei ght,
45, TROHHoANG Rim ANAvIRANE HE R&Iyakitee Bsthp SseSs. leahe 48D ﬁlgfrﬁﬂk fat
mai ntai ning or increasing cognitive devel opnent of
extract pgrd@P@l , infant, or child subj ect by adninistering a
conp03|tion conprising one or nore conplex lipids to a
I R R RS
extract pad@gi stered to a nother during gestation and the
cognltlve developnent is brain melght of a foetal
47. The B‘l gl%td ? bl‘ %\J& l:l}eocsolmd %518 nE nsg te}eastozﬁ) @1& 7. 5 mg milk fat
subject. ~or ‘1ncreasi
exumxp@nowgl or nalntalnlng or |ncrea3|ng cognltlve
~devel opnent of a foetal subject, the nethod conpr|3|ng
providing a pregnant nother with a conposition
conprising one or nore conplex lipids and inform ng
the nother that the conposition will maintain or
i ncrease growh or maintain or increase cognitive
devel opnent of the foetal subject. 37. A nethod for
mai ntai ni ng or increasing growmh or maintaining or
i ncreasing cognitive devel opnent in a subject, the
nmet hod conprising providing a subject with a
conmposition conprising one or nore conplex |ipids and
inform ng the subject that the conposition wll
mai ntain or increase growh or maintain or increase
cognitive devel opment of the subject. 38. The nethod
of any one of clains 3 1 to 37, wherein the one or
nore conplex |ipids conprises one or nore
phosphol i pi ds, one or nore sphingolipids, one or nore
sphi ngonmyel i ns or derivatives thereof, one or nore
ceram des, one or nore cerebrosides, one or nore
gangl i osi des, or any conbination of any two or nore
thereof. 39. The nethod of claim 38, wherein the one
or nore gangli osides conprises GvB, GD3, or a mxture
of at |east GVMB and GD3. 40. The nethod of any one of
claims 3 1 to 39, wherein the one or nore conpl ex
i pids conprises at |east about 0.1% gangli osides ww
on a dry basis. 41. The method of any one of clains 31
to 40, wherein the conposition conprises at |east
about 2 ng gangliosides per 100g. 42. The nethod of
claim4l, wherein the conposition conprises about 5 ny
to about 20 ng gangliosides per 100Qy. 43. The net hod
of any one of clains 3 1 to 42, wherein die one or
nore conplex lipids conprises a mlk fat extract. 44.
The nethod of claim43, wherein the mlk fat extract
conpri ses about 15%to about 99% by wei ght total
l'ipid, about 1%to about 80% by wei ght phospholi pid,
about 1% to about 25% by wei ght phosphati dyl chol i ne,
about 0.1%to about 15% by 3%nei ght
phosphati dylinositol, about 0.1%to about 15% by
wei ght phosphati dyl serine, about 1%to about 30% by
MEIght phosphatldylethanolan1ne about 0.5% to about
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