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WO 2008/ 030115 PCT/ NZ2007/ 000256 FLUORESCENT CELL
MARKERS TECHNI CAL FIELD 5 The invention relates to
wo basoaEeent cell markers. In  particul ar, thePCT/NZ2007/000256
invention relates to fluorescent cell markers
conprising the fluorophore of fluorescein, BODI PY, or
one of their derivatives. 10 BACKGROUND ART The
compounds fluorescein, BODI PY, and their derivatives

conprise fl uorophreREstENT 0BL.ESMRKERS Wat er
sol uble. Using fluorescein as a cell rmarker requires
it to be conjugated to a reactive group such as

TEGRitheCcreapabe. The i sothiocyanate group of
fluorescein isothiocyanate (FITC) is reactive with
the am ne group of proteins. 20 FITC i's used to | abe

tﬂ&?'B%eRX189nfé@ﬁ%ééﬂk&Mﬂhﬂo§%EEéﬁ€ céﬁpﬁﬁﬁﬁégsproﬁﬁ'ns
he |.abel ed cells may then be sorted

by
P&ﬂqyﬂuéééenth%01¢WQﬁQﬂ9ﬂ3éﬁﬂa§©ﬁtFﬁgf¥¢QK§§CGnZSC¢ﬁé markers
c #ﬁflsqg o£ﬁeOEl&g¥%§%%r%a%FagY§8£ﬁ9§@H§ %Qﬁﬁk&alor one of

racteristics ov the f1 uor ophore of fluoréscein.
tiam vatrivesivés BODI PY are al so used in the |abelling
of cells by conjugation with surface expressed
proteins. 30 Marking of cells by conjugation of a
BAGRGROYPROARTW t h surface expressed proteins my
affect cell function. Furthernore, nobility of the
fl uorophore withjn the two di nensions of the 1 WD
TIROMP300dS PGISNARGH,0B0236Y, K224 3t24r |ddrivatives

comprise fluorophores.

Fluorescein is water soluble. Using fluorescein as a cell
marker requires it to be conjugated to a reactive group such
as isothiocyanate. The isothiocyanate group of fluorescein
isothiocyanate (FITC) is reactive with the amine group of

proteins.

FITC is used to label cells by conjugation with.surface
expressed pfoteins. The labeled cells may then be sorted by

fluorescent-activated cell sorting (FACS).

The fluorophore of BODIPY has advantageous spectral
characteristics over the fluorophore of fluorescein.
Derivatives of BODIPY are also used in the labelling of cells

by conjugation with surface expressed proteins.

Marking of cells by conjugation of a fluorbphore with surface
expressed proteins may affect cell function. Furthermore,

mobility of the fluorophore within the two dimensions of the
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cell nenbrane is necessarily dependent on the nmobility

of the conjugated protein. Alternative nethods of
woreookiosigitel | s that nay avoid affecting 5 cel PCT/NZ2007/000256

function and provide for independent nobility of the

fl uorophore within the two di nensions of the cel
«JeRbragne are therefore desired. It.is an object of

this invention to provide an alternative 10 nethod of

cdml keR@ragkl 5s Ofc @dsd0a3ly Heppravhtie tiseidlbi16R9i 6€. the
DI SCLOSURE OF | NVENTION 15 In a first aspect the
COWAERtRENPPPBYes a fluorescent cell marker of the
structure: F-SI-S2-L 20 where F is a fluorophore;
S1-S2 is a spacer linking Fto L; and L is a lipid
Aldgregteqder e @ﬁ%cﬁ?éﬁﬁkéﬁﬁng%iﬁthﬁt Py @W@é?lafﬁﬁﬁtlng

cdialdprghycen@l b pibsie ifBe! YHhBGendent mobility of the
gl ycer ophosphol ipids. Preferably, F is selected from

fhyseopheyp voRBiRtiRy tofo: dinpndiopharlesthsf celldoresbeppe are

tdegan.Gheen, ennsyl vania Green, 30 Tokyo Green,
eosi n, BOD PY, BOD PY TR, Al exa Fluor 350, Al exa Fluor

405, Alexa Fl uor 488, Alexa Fluor 568, Al exa Fluor"

29 e cJ fiele thylr
TORT PRl aors vt b Rt Chr 5 e abl ot £ & Serasrar”
mefyhom tihemgr bupg ZCQ/DSZ@@S/a@B(DQa_St P@TIMO@EI @00286ul
243.024 111 consisting of: fluorophores of

¢ uorescei n,. BODI PY and their

DISCLOSURE OF INVENTION

In a first aspect the invention provides a fluorescent cell

marker of the structure:
F-S5:-S,-L
where

F is a fluorophore;

S-S, is a spacer linking F to L; and

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

Preferably, F is selected from the group consisting of:
fluorophores of fluorescein, Oregon Green, Pennsylvania Green,
Tokyo Green, eosin, BODIPY, BODIPY TR, Alexa Fluor 350, Alexa
Fluor 405, Alexa Fluor 488, Alexa Fluor 568, Alexa Fluor 594,
Texas Red, Lucifer Yellow, tetramethylrhodamine and their.

derivatives. Most preferably, F is selected from the group
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derivatives. The spacer (S1-S2) is selected to provide
a water soluble cell 5 marker. Preferably, the
wa@reososure i ncl udes the substructure: RL 0 O PET/NZ2007/000256
/(CH2)mL HH(CH3) 10 where mand n are
i ndependently 3 to 6, Rl is O or S, and * is other
whhan H Mre preferably, the sumof mand nis 6 to 9
and * is Cor N 15 Preferably where F is the
cohkliet ophase: afl ddrvpheseei 8f of L e ini, t BOOEPY Vahd V@S ir
Sl is, a C3_5-diam noal kyl derivative selected from
derhgaht B consi sting of . 1, 3-di ami nopropyl, 1,4-
di am nobutyl, or 1,5-am nopentyl derivatives. More
preferabI?/ where F is the fluorophore of fluorescein
Ther sBaeef (Firs2 R0 Hetghrstiefeso BIOYEdy a water soluble cell
na&3eb-am noalkyl t hi oureidyl. Most preferably where F
is the fluorophore of fluorescein or one of its
derivatives, Si is 5-((5-am nopentyl) thioureidyl.
pREELEE D! hens e tiuset DEc{hyos ophoreal fbugrescein
or one of 25 its derivatives, S2 is selected fromthe
group including: - CO (CH2) 3C0-, -CO (CH2) 4C0-
(adipate) , -GO (CH2) 5C0- and (O (CH2) SNHCO (CH2)
5C0-. More prgferably where F igqythe flyerophore of
fluorescein o]l one of its derivd{ives, S4lis - CO
(CH2) 4Q0- pate) 30 2008/ 030115 *
PCT/ NZ2007/ 0002 - (C%Zlﬁ‘l“)
N
H

where m and n are independently 3 to 6, R; is O or S, and * is

other than H. More preferably, the sum of m and n is 6 to 9

and * is C or N.

Preferably where F is the fluorophore of fluorescein or one of
its derivatives, S; is a Ci-s—-diaminoalkyl derivative selected
from the group consisting of: 1,3-diaminopropyl, 1,4-
diaminobutyl, or 1,5-aminopentyl derivatives. More preferably
where F is the fluorophore of fluorescein or one of its
derivatives, S; is a Cis.s—aminocalkylthioureidyl. Most
preferably where F is the fluorophore of fluorescein or one of

its derivatives, S; is 5-((5-aminopentyl) thioureidyl.

Preferably where F is the fluorophore of fluorescein or one of
its derivatives, S; is selected from the group including: -

CO (CHz) 3CO-, -CO(CHz)4CO- (adipate), -CO(CH:)sCO- and -

CO (CH;) sNHCO (CH3) 5CO-. More preferably where F is the
fluorophore of fluorescein or one of its derivatives, S; is -

CO(CH3) 4CO- (adipate).
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K2243.024 111 Preferably where F is the fluorophore of
fluorescein or one of its derivatives the structure
WO pBu0sEss t he substructure: S 0 0 (CH2) L* *PEI/NZ2067/000256
(CH3) n50o0r 000 J* (CH2)m.,o0* NH(CH3) n 10
where mand n are independently 3 to 5 and * is other
Kzzwgﬂ H Preferably where F is the fluorophore of
ODI PY or one of its derivatives, Sl is a

Pr@%e@a@h | gyt diramisn@ne Mot 8o P &Faallty f1WdeeecEih Sot Rthe of
fl uorophore of BCDI PY or one of its 15 derivatives, Sl

itss ABE bR BRYES dtIfy ISHHATAES Preriiam| YSwRePs tEUCTE S he
fl uorophore of BCDI PY or one of its derivatives, S2
is selected fromthe group consiting of: Co (CH2)
3C0-, -Co (CH2) 4C03 (adipate) a -CO [CH2) 5C0-
More 20 preferably ere Fis thdg| fluor phore of
BODI PY or one of i deLiV@biveaN\S2 5+ CQ(CH2) 4CO
(adi pate) Pr efwg ly re F |Ns t he "fdHeiar ophor e of
BODI PY or one of "its erivatives the structure
i ncl udes the substructure: 25 CH2 P ' NNH2 * (CH2 ¢
r 000 4 '

or

‘“\ W o) )I\(CH/"'

where m and n are independently 3 to 5 and * is other than H.

Preferably where F is the fluorophore of BODIPY or one of its
derivatives, S; is a Ciz-s—alkionyldiamine. More preferably
where F is the fluorophore of BODIPY or one of its

derivatives, S; is propionyl ethyldiamine.

Preferably where F is the fluorophore of BODIPY or one of its
derivatives, S, is selected from the group consiting of: -

CO (CH,) 5CO-, —-CO{CH;)4CO- (adipate) and -CO(CH;)sCO-. More
preferably where F is the fluorophore of BODIPY or one of its
derivatives, S, is -CO(CH;)4CO- (adipate).

Preferably where F is the fluorophore of BODIPY or one of its

derivatives the structure includes the substructure:

H H
(CHz N N CH, *
P r
q
0] 0 0
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WD 2008/ 030115 PCT/ NZ2007/ 000256 K2243.024 111 where
p, g and r are independently 3 to 5 and * is other
W@ b@s/03d15s More preferably, the sum of p, g andPC€T/NE27/000256
Most preferably, pis 2, gis 2 andr is 4. 5
Preferably L is a lipid selected fromthe group
x22GORsisting of diacyl- and dial kyl -glycerolipids,
i ncluding glycerophospholipids. Mre preferably L is
selected frontthe gr oup consisting of :

di acyl gl yce i pi ds, phos hat 0 phosphati
i) Pret’ BHoSpHES A CBENARGT i he® phGSPhal fayPLHer than
H.SeMbhe, p@@ﬂ@ﬁtﬂty dy:|hel BQfi b6l p, @Q&M&t iidyls.gl yeetol ,
and di phosphat i dyl %cerol derived fromone or nore
pﬁﬁﬁef?gﬁst39-ﬁe%%débéﬁb c28¢i 8, 1%i%- 5- hexadecenoi ¢

aci d, cis-7-hexadecenoic aC|d ci s- 9- hexadecenoi ¢

acid, cis-6-octadecenoic acid, cis-9 15 octadecenoic
Prcpaably ahsi-dotidRict FAPETaRI EE 0T rHifs gronp consisting of

diQet,adeggA0H £a Agy d.g16ierblipetiadesenais mcei d,
cis-ll-eicosenoic  acid or cis-13-docsenoic acid. Mre

Ilycererhpsphehiridpi d Moge BepforP ¥ dmisosel6FtREr Erom the
gr%'u ggﬁ@ié’fﬁttc?dofat&%c@@b@?ce%§$pld¥ efp@fo%%'h)ét&dh%e,

selected fromthe group consisting of:
phgisphadyily s nclg Yiows o P3ospbsphay d%/ttfﬁlﬁalﬁéllélm n@heeﬂlﬂldyl
KO d | ap},pe
wobifed SRR AP liE droloesre b o paesl
digiosghathdy bf gl yreefdlr sﬂteragpécfmrheommmmom 025 trans 3~

heg{?:&\élf:gg%lg é"glcl{, ”@%—%“—h‘@x‘aﬁewﬁo% ré’kcit&“l,r %ig:@—ﬁgxgdécenoic
acid, cis-9-hexadecenoic acid, cis-6-octadecenoic acid, cis-9-
octadecenoic acid, trans-9-octadecenoic acid, trans-11-
octadecenoic acid, cis-ll-octadecenoic acid, cis-1ll-eicosenoic
acid or cis-13-docsenoic acid. More preferably the lipid is
derived from one or more cis-desaturated fatty acids. Most
preferably L is selected from the.group consisting of: 1,2-0-
dioleoyl-sn-glycero-3-phosphatidylethanolamine (DOPE), 1,2-0-
distearyl-sn—-glycero-3-phosphatidylethanolamine (DSPE) and
rac-1,2-dioleoylglycerol (DOG)s

In a first embodiment of the first aspect the invention

provides a cell marker with the structure:

and designated KODE-fluorescein (I).
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~HH NO"(0O / O CHI1\0 O/ O O and designated

KODE- fl uorescein (I). 5 WD 2008/030115
wEABARAND 7/ 000256 K2243.024 111 In a second PCT/NZ2007/000256

enbodi nent of the first aspect the invention provides

a cell marker with the structure: HOF HO C.S OO
MAVAXr 0 HLL, HHAN N, _,\0-P-0 O 0O OHO O 0 5 and

desi gnat ed KODE-Oregon Green (I1). In a third
Inela‘bedbﬂwterﬂ:fodﬂﬂe:nﬁ:i pst thspectst hesgantenheobnvgnoverdes

rrar%er wi-th the tructure 10 HOH C 0 H-N~\N

prpyl ea &6 he structure:

rawig
0

and designated KODE-Oregon Green (ITI).

In a third embodiment of the first aspect the invention

provides a cell marker with the structure:

B~ § o _
\“/\/\/\/\_/\/\/\/\
)WT " Z;O/\KO\'O(\/\/\/E/\/\/\/\

¢}

and designated KODE-Tokyo Green (III).

In a fourth embodiment of the first aspect the invention

provides a cell marker with the structure:

and designated KODE-Pennsylvania Green (IV).
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and desi gnat ed KODE- Tokyo Green (I11). 15 In a fourth

enbodi nent of the first aspect the invention provides
w@2@elsoimar ker. with the structure: HO F H C | PCHN@A200#000256

HHO O OHO- 00 OF 20 and desi gnat ed

KCDE- Pennsyl vania Green (1V). 6 W) 2008/ 030115
x2RECDEINE2007/ 000256 K2243.024 111 In a fifth enbodi nent

of the first aspect the invention provides a cel

marker with the structure: 0 N~~~ N~ 0- SNO HP-0

H3C J. BiF, 0.0 OM O . and desi.gnated . .
L GO PP 1% (Y51 BATTY B vy BYPepPiced
prysiaieet hete DD Neveltentwi thO taat sorusugte as Na+, K+ or
NH4+ In a second aspect the invention provides a
met hod of marking cells including the step of: 15
Cont acyt™ng a suspegsion of cells with a cell marker of
H

H 0]
N\/\Iﬁ*/\/W N\/\o_%_o/\[ojl/\/\WW\/\
© o Ojc;/\/\/\/\_/\/\/\/\

o]

and designated KODE-BODIPY (V).

M is typically H, but may be replaced by another monovalent

cation such as Na', K" or NH, .

In a second aspect the invention provides a method of marking

cells including the step of:

e Contacting a suspension of cells with a cell marker of

- the first aspect of the invention.

In a third aspect the invention provides a cell incorporating

a cell marker of the first aspect of the invention.

In a fourth aspect the invention provides a cell produced by

the method of the second aspect of the invention.
In the context of the description and claims:

“"BODIPY” means the compound assigned the Chemical Abstracts
Service (CAS) Registry number 138026-71-8 and the CA index
name: Boron, difluoro[Z—[(2H—pyrrol—2—ylidene—KN)meﬁhyl]—lH—
pyrrolato-xN]-, (T-4)- (9CI).
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the first aspect of the invention. In a third aspect

the invention provides a cell incorporating a cell
woreookeso10f the first aspect of the invention. POI/NA2@7/000256

fourth aspect the invention provides a cell produced

by the nmethod of the second aspect of the invention.
x2dinodsher cont ext of the description and clains: 25

"BODI PY" neans the conpound assi gned the Cheni cal
“FAbstreacesn” SerancaheCABpmRegl st tyugndseast38028- e 8

'Ch%&gfégsg%gk% g%%ﬁvgsg??z?gﬁsgé%%Q%ﬁﬁﬂ%{ﬁ§$fflE&8'47‘8 and

thpy CRok atiex KiNime : (Spid)-{ 169Dk Nz0 Bran WD 32008/ 636H15anthen] -

_PCT/ NZ2007/ 000256 = K2243.024 | 1] _"Fl uQrescein" neans
3 h& ¢ emgca(?&s‘fcfruoégtyur’eSgg%fuﬁn%%i% hgl 'UZ. Chemi cal
Abstracts Service (CAS) Registry nunber 518-47-8 and

«1.he CA index nane: .

EIéEPF gﬁ‘%ﬁ%e&%ﬂﬁ de1 E3RP FEUC FORT XIS 3%6n8,

f13lor6'scdhbyfls Daxytrle sedwtiAcBakhe (Al )redzenkl pebpphoies of
means the substructure or portion of a fluorescent

t%f“@&ﬁf:‘él?oa%iactﬁntlﬁ’éltﬁﬁuor escent properties of the
nol ecul e are attributed. 10 "Or one of its :

derivatives" means a chem cal nodification of the,
oéh@ﬁfecalf_ st¥ lfé:ei{f‘r"éttlé(eﬁr o@?é@_s aaf‘F}Eﬁi‘}WHoF‘Qd\MftlﬁaFlon of
treubskanthal syreauinalentrohy sk co- ehedddpdlorr apent i es,
but nodified spectral characteristics. 15 "Water

subsitaplénl hpatdu ey At @nysi-Agr e e HFOPEM§ST oPtkd

modified spectral characteristics.

“Water soluble” means a stable, single phase system is formed
when the cell marker is contacted with water or saline (such
as PBS) in the absence of organic solvents or detergents, and

the term “sclution” has a corresponding meaning.

Exemplary embodiments of the invention will now be described
with reference to the Figures of the accompanying drawings

pages.
BRIEF DESCRIPTION OF FIGURES

Figure 1. Red blood cells following contact with cell marker (I) viewed

with a fluorescence microscope at 470nm under 250x magnification.
Figure 2. Structure of cell marker designated KODE-fluorescein (I).
Figure 3. Structure of cell marker designated KODE-Oregon Green (II).

Figure 4. Structure of cell marker designated KODE-Tokyo Green (III).



when the cell marker is contacted with water or saline

(such as PBS) in the absence of organic solvents or
wa@ledoensmEamns s, and the term"solution" has a  PCT/NZ2007/000256

correspondi ng neani ng. 20 Exenpl ary enbodi nents of the

invention will now be described wth reference to the
x2fib @tr 88 Of the acconpanyi ng drawi ngs pages. BRI EF

DESCRI PTION OF FIGURES 25 Figure 1. Red blood cells
Figgtd bBwi Agrcontcaet aslt ackdd dersokered( KODEviened vamia Bregn

fl uoresgemnce m croscope at 470nm under 250x

magni fication. Figure 2. Structure of cell marker

desi gnat ed KODE-fluorescein (1). 30 Figure 3.

Figegq,8t uPE i tePf qtat R@Fkﬂeg?i}ﬁéﬁé& W@%@dﬁ G een

5 (||) Figure 4. Structure of cell marker designated
7_r°kQU&M§} €8 luh!d9) the 8 MOn20Q8/ 839412 ed xoDE-BODIPY (V).

CT/ Nz2007/ 00 256 K2243.024 111 Figure 5. Structure

of cell marker designated KCDE-Pennsyl vania G een

pETar.epFbgEERIPTI®E r uct ure of cell marker designated
"KODE-BCDI PY (V). 5 Figure 7. "H NWMR spectrum of the
cell marker designated KODE-BODI PY (V). DETAILED

10 T}QE% LRFL Ak 16n T;i@co%r@fa%' at heBrASEOHRANY ti .
i nt gr%natl onal FI i cati gfﬁ %o P]E:T/ NzZ2005/ 55c§ ron me

PQTHBI208ar PBRAC 7o, (RN 12065%/1090368) W@e%%@%b%%%t gescribes
wa%%u@o@uﬁxgtgs‘\‘{&&r?em %qle%%lEQaEthE 2 LONSIIHGLE £ Qf oEhene

structure I'n these constructs Fis a
stcarfolrpdFafe Sné-t he constructs spont aneousl y and
stably incorporate into lipid bi-Ilayers,

15 In these constructs F is a carbohydrate and the constructs
spontaneously and stably incorporate into lipid bi-layers,

including cell membranes.

The preferred constructs described in the specification
20 accompanying the international application comprise the

substructure:

0] 0]

?' .
* O—P—0 0
\NMN/\/ ' /Y\ ~
H

) 0
X OM i
*

25 where n =3 to 5, X is H or C, and * is other than H.

M is typically H, but may be replaced by another monovalent

cation such as Na®, K' or NH, .

30 F is a fluorophore in the constructs of the present invention
with different physicochemical properties to those of

carbohydrate. The spacer (35:-S;) is selected to provide a
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i ncluding cell nmenbranes. The preferred constructs
described in the specification 20 acconpanying the
WO niog0sEL3 onal application conprise the substPCNAZE®TI/000256
0 0o ~~OP-O-\ NN NXHOMO 25 where n = 3 to 5,
Xis Hor C and * is other than H Mis typically H,
x22BUb24nay be repl aced by anot her nonoval ent cation such
as Na+, K+ or NH4+ 30 F is a fluorophore in the
conshstictictisanfcdrhéepresdntyi avepdisad iw thudbfifevemicles
SupE‘ygi cocgem cal properties to those of carbohydrate.
ThHe §p§1% T Sl S2) is selected to provide a 9 WO
2008/ 030115 PCT/NZZOO7/000256 K2243.024 111 construct

that can be readi ed i uequs .ve | es
g 185 GEL GRF et e kSt BRord e The e de 1o lRi fged the
celithepbykétsist bald @M@@ehlﬂ,eln5e1€teidn nEydtiaseohist he
resent i nventl on spont aneousl Yy i ncor por ate into the

lnICP;SPBrBFeI et Gi° tHe18ePl~ MYt dife Wita CothelPMar 2y IV ia

thkeiipl dihall . 1hes fdauar.ophgeer Mpb &iphd® deEeef,0L8 therefore
expressed at the cell surface. The cell nmarkers of the

eXpresent #hvEM i G lcaNrbecsedT®d Frk TEEKrESwWPEhbil® 10

pr@@@hﬁ' catéon S ddhe er 9*5%&1”%0 exPriessad satyithgysur f ace
of the <cell. The likelihood of cell functions

moﬁééﬂﬁﬁéﬁo%yo%r*é”teelﬂ@teé%r @§E§%is%ﬁd tate to€l Fushirfaces ide
cehgduced. Furthernore, the

The likelihood of cell funcfions mediated by proteins
expressed at the cell surface is reduced. Furthermore, the
likelihood of the cell marker becoming uniformly distributed
in the two dimensions of the lipid bilayer is increased. The
mobility of the fluorophore is not dependent on the mobility
of the cell surface expressed proteins to which the

fluorophore might otherwise be conjugated.

Additional advantages are anticipated to accrue as the cell
markers may allow studies on cell membrane dynamics
independent of protein function and cycling. Cells labeled
using the cell markers of the present invention may still be
identified by conventional means and used in established
biological methods such as fluorescence activated cell sorting

(FACS) systems.

For the preparation of KODE-fluorescein (I), FITC is first
conjugated with a diamine such as 1,5-diaminopentyl
(cadaverine). The conjugated FITC is then reacted with an
activated lipid (L-A) prepared as described in international

application number PCT/NZ2005/000052.

10



15 li kel i hood of the cell marker becom ng uniformy
distributed in the two dinensions of the lipid bilayer

w0 go08/03mensed. The nobility of the fl uorophoreCT/SZROT/000256
dependent on the nmobility of the cell surface
expressed proteins to which the fluorophore m ght

<Rt harwi se be conjugated. 20 Additional advantages are
anticipated to accrue as the cell markers may all ow
studies on cell menbrane dynam cs independent of

protein function and c cIing. Cells |la elﬁd using tm%_
A efafP kef Sufe 19 reBBARTT FRVERT | BIF St FPTpe~ o5 Y
ad derbivkiefe bye COMMERIIsQNalrhaeass] afglr ke where F is one of
established biological nmethods such as fluorescence
thectfilygreaherts dovigniged ERCSFPE st My, AP TFRATSC
preparati on of KODE-fluorescein (1), FITCis first 30
conjugated with a diam ne such as 1, 5-di am nopentyl
(cadaverine). The conjugated FITC is then r ted with
an actisgf%ﬂﬂPfﬁid (L-A) prepared astD g§%??%§d in
international application nunber PCT/ NZ2005/ 000052.
10 WO:Q008/ 030115 PCT/ NZ2007/ 000256 K2243.024 111 A
nunber fl uorescent compounds are avail abl e
conmer g as cadaverine derivatives. The cell
mar ker $ &K is/one of the fluorophores designated

in Tabl g may erepared. 5 Fl uorophore Designation
HO HO, ¢ 5 2/ . Fluorescein
’ \\ // (6-isomer)

3—4

/ \ Fluorescein

Q / 2\\3_4//5_* ' (5-isomer)

\ Fluorescein

2 5 ;
\ / (4-isomer)
'g__/

O,

11



\ Fluorescein 0 2\3-4/5 (6-isonmer) O HO H2C\ 1-6
2\ 5-* Fluorescein (5-isonmer) 3-4 0 HO HXZQ 1-6
waQ 2¢6Boamescein o 2\\ 5 (4-isomer) 3-4 0 11 V¥ET/NZ2007/000256
2008/ 030115 PCT/ NZz2007/ 000256 K2243.024 111
Fl uor ophore Designation HO F HO2C 0 * Oregon G een
xe{sbobssaper) 0 F HO F CH3

Fluorophore Designation

d . Oreggn Green
// . (5-isomer)

¢) F

Pennsylvania Green
(5-isomer)

Tokyo Green
(5-isomer)

12



0 * Pennsylvania Geen (5-isomer) O FHOCH3 O

Tokyo Green (5-isonmer) 0 12 WO 2008/030115
wWEMNBABAND7/ 000256 K2243.024 111 Fl uor ophor e PCT/NZ2007/000256

Designation HO Br Br CO2H o Eosin (5-isoner) Br o

Br H3C BODIPY 'B FHF H3C N -N FB~F BODIPY TR S *
k2723.924GH3

Fluorophore Designation

Eosin
(5-isomer)

BODIPY

BODIPY TR

{ N\

CH,4
Alexa Fluor 350

HN SO;H

13



Al exa Fluor 350 H2N SGBH 13 WD 2008/ 030115
PCT/ NZ2007/ 000256 K2243.024 111 Fl uorophore
woe®sgsHELd on HOBS Al exa Fluor 405 HO3S SO03H PN/NEBB000256
CO2H O\ * Alexa Fluor 488 (5-i3oner) HOES H2ZN H3C
CH3 M CH2S®BH \ \ CO2H O \. * Alexa Fluor 568 \ /
x2daPodas@per) HN / CH2SO3H H3C CH3 14 WO 2008/ 030115

PCT/ N22007/ 000256 K2243.024 111 Fl uorophore
Designation H3C CH3 H3C-N CH 2SG8H CO2H
Fluorophore Designation

HO5S l *
) Alexa Fluor 405
HO3S I SO3H

Alexa Fluor 488
(5-isomer)

Alexa Fluor 568
(5-isomer)

14



O\ * Alexa Fluor 594 (5-isonmer) H3C-N/ CH2SO03H H3C
CH3 N\ \ SGBH O\ * Texas Red \ / (5-isoner) N
woiaRsosn11s / N-* Lucifer Yellow H2ZN\ / 0 HOSI/NZ2000000256
2008/ 030115 PCT/ Nz2007/ 000256 K2243.024 |11
FI uor ophore Designation (H3C) 2N CO2H o
- hebf.ayet hyl rhodam ne  (5-isonmer) (H3C) 2N Table 1.
FI uor ophores (represented as neutrally charged
protonated species). For the preparation of
KODE- BODFPpr¢nficre BODI PY nay 5 al t er naPps/@Pjtisg
conjugated with an al kionyl diam ne such propionly
et hyléeged(i:Harri ne (BODI PY FL EDA). The conj ugated
3 3

Alexa Fluor 594
(5-isomer)

Texas Red
(5-isomer)

8 N—* Lucifer Yellow

15



BODI PY is then reacted with an activated lipid (L-A)
prepared as described. in the specification
w@e@snpEnyi ng i nternational application no. PCT/NZ2007/000256
PCT/ NZ2005/ 000052. 10 EXAMPLE 1 Preparation of
activated 1,2-0Odistereoyl -sn-glycero-3 15
wfhesphat i dyl et hanol am ne (DSPE) and acti vat ed
1, 2- O di ol eoyl - sn-gl ycero- 3-phosphati dyl et hanol am ne
(DOPE) (L-A) To a solution of
bi s( N- hyBruegsedhgeei ni mi dyl ) adi pate (APegiP@ating, 205
prmol) in dry N,N-dinethylformamde (1.5 m) were added
20 DOPE or DSPE (L) (40 pnol) in chloroform (1.5 nl)
f ol ‘f! by triethylamine (7 pl). The mixture was kept
for 2 h oom tenperature, then neutralized wth

acetic ¢ and guartially concentrated in vacuo. 16
WO 2008 SCl/ NZ2007/ 000256 K2243.024 111 Col umm
chr omat y epRadex LH 20, 1: f .

met hand 7 qee Y aci ) of theljefg%!‘é }%ﬁﬁé’éed t he
acti vat ' A (37 ng, 95% as a colorless
syrup; (chl or of or m et hanol -water, 6:3:0.5): Rf
= 0.5 ( A, Rf = 0.55 (DSPE-A). 1H NWR

(CDCl 3/ gD30D, 2: 1) , 5: 10 DSPE-A - 5.39 (m 1H,

- OCHZY @HO- CH2O-), 4.53 (dd, 1H, J=3.42, J=11.98,

- COOOHCH CHO- CH20-), 4.33 (dd, 1H, J=6.87, J=11.98, -
TaBRODHCEHu GHOA G2 Ok Jeprelse@Bed A 2k raPOy CHRr e NHRYa ted
spbeild) (M 2H, -CH2-OP), 3,61 (m 2H, PO CH2- CH2-NH2),

3.00 (s, 4H, ONSuc), 2.81 (m 2H, -CH2-CO (Ad), 2.48

(m 4H, 2x (-CH2-CO , 2.42 (m 15 2H, .- CH2- CO (Ad),
rok 3Be( Predt 2 CEOGH2GHROHRCHBOYY w178 HODIP4Hmay

alternatively be conjugated with an alkionyl diamine such
propionly ethylenediamine (BODIPY FL EDA). The conjugated
BODIPY is then reacted with an activated lipid (L-A) prepared
as described. in the specification accompanying international

application no. PCT/NZ2005/000052.

EXAMPLE 1

‘Preparation of activated 1,2-0O-distereoyl-sn-glycero-3-
phosphatidylethanolamine (DSPE) and activated 1,2-0O-dioleoyl-
sn-glycero-3-phosphatidylethanolamine (DOPE) (L-A)

To a solution of bis (N-hydroxysuccinimidyl) adipate (A) (70
mg, 205 umol) in dry N,N-dimethylformamide (1.5 ml) were added
DOPE or DSPE (L) (40 pmol) in chloroform (1.5 ml) followed by
triethylamine (7 pl). The mixture was kept for 2 h at room
temperature, then neutralized with acetic acid and partialiy

concentrated in vacuo.

16



2x( COCH2CH2-), 1,43, 1.47 (2 bs, 40H 20CH2), 1.04 (m
6H, 2CH3). DOPE-A - 5.5 (m 4H, 2x(-CH=CH), 5.39 (m
waosn§THR - CHO- 20 CH2O- ), 4.58 (dd, 1H, J=3. 6FCT/NZ2007/000256
J=11.98, -CCOOHCH CHO CH2O-), 4.34 (dd, 1H, J=6.61,

J=11.98, -CCOOHCH CHO CH2O-), 4.26 (m 2H,

xeRQoeH2y CH2- NH2) , 4.18 (m 2H, -CH2-OP), 3.62 (m 2H,
PO CH2-CH2-NH2), 3.00 (s, 4H, ONSuc), 2.8 (m 2H,
CH2CO(Ad) 2.50 (m 4H, 2x(-CH2-CO, 2.42 (m 2H,

: Ad 5 8H, _2x ,
e e R s et o L AP AR e o
me(i@gﬂ'da(}@ )Z a&etﬂ@ adic47 o(thbS ré@i‘ﬁue?QﬁHZ)iedltﬁé (m
densatjon of
afstl(‘f(ascegmlﬁaﬁanégﬁf)\% h) Buréi déﬁf %@ ?mﬁ@roefé@é.snsywpr TLe
&le@&@em@tﬁaﬂaﬂ%aﬁ&) Ee3aossb utkor of sagboveted Rr: =
L- A) (5 rrg, 5.2 m)l) in N, N dinethylformam de

05055 (4.6 mol) of fluorescein 17 WO

2008/ 030115 PCT/ NZ2007/ 000256 K2243.024 111

cadaverine di hydrobronide salt and 5 | of

"H NMBt H?P‘éhﬂﬁ%&@r.ez‘]a)dd&i The ni xture was kept for 2

h at roomtenperature, then 10 gl of 3% aqg. NH3 were

added and the m xture was kept at room tenperature for
DIPETA -5 5G6I0umime ht bnet¥dhapHy-¢8&phadéxSBH ¢, Ui, J=3
g eof Orcﬁboﬁ%hé‘ﬁkﬁlm boh ! OX\B% b?’ldcf" ll|Hca 53¢l g7et hyi1. 08, -
acetat’'e-i sopropanol - wat er he mi xture
CHR@AEEE HP -2 Hp@y X /6 7242 3KAODE- ZH}UB@'E%E@EICHZ‘(NI'P +Rft-B25(m, 2H,

(E%D@%/c%s%%tﬁa A RERLOR T SO0 ) b .
2.81 (m, 2H, -CH,-CO (Ad), 2.48 (m, 4H, 2x(-CH,-CO), 2.42 (m,
2H, -CH,-CO (Ad), 1.93 (m, 4H, COCH,CH,CH,CH,CO), 1.78 (m, 4H,
2x (COCHCHz-), 1,43, 1.47 (2 bs, 40H, 20CHp), 1.04 (m, 6H,
2CH3) .

DOPE-A - 5.5 (m, 4H, 2x(-CH=CH-), 5.39 (m, 1H, -OCH,-CHO-
CH,0-), 4.58 (dd, 1H, J=3.67, J=11.98, '-CCOOHCH-CHO-CH20-),
4.34 (dd, 1H, J=6.61, J=11.98, -CCOOHCH-CHO-CH,O-), 4.26 (m,
2H, PO-CH,~CH,-NH;), 4.18 (m, 2H, -CH,-OP), 3.62 (m, 2H, PO-
CH,-CH,-NH,), 3.00 (s, 4H, ONSuc), 2.8 (m, 2H, -CH,-CO (Ad),
2.50 (m, 4H, 2x(-CH,-CO), 2.42 (m, 2H, -CH,-CO (Ad), 2.17 (m,
8H, 2x(-CH,~CH=CH-CH,-), 1.93 (m, 4H, COCH,CH,CH,CH,CO), 1.78
(m, 4H, 2x(COCH,CH,-), 1,43, 1.47 (2 bs, 40H, 20CHz), 1.04 (m,
6H, 2CHs) .

Condensation of DOPE-A with 5-((5-aminopentyl) thioureidyl)

fluorescein (fluorescein cadaverine)

To a solution of activated DOPE (L-A) (5 mg, 5.2 umol) in .N,N'—

dimethylformamide (0.5 ml) 3 mg (4.6 umol) of fluorescein
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KODE- f | uorescein (1) - 8.38 (bs, 1H aromatic proton

of 15 fluorescein), 8.15 (dd, 1H, J=1.7, J=8.3,
wa@emsmsiies prot on of fluorescein) 7.30(d, 1H, BEBN22007/000256

aromatic proton of fluorescein), 6.87 (m 4H,

aromatic protons of fluorescein), 6.72 (dd, 2H,
xedF2aadir J=8.8, aromatic protons of fluorescein), 5.50

(m 4H, 2x(-CH=CH), 5,38 (m 1H, -QOCH2-CHO CH2O ),
ca#a98r2fe (dthydidbrbrfide, sdgemdd. B u1HIE @rCetYlanine were

4.34 (dd, 1H J=3.2, Jgem11.8, HHCOC (O -) , 4.14

ad(:lﬁe\d. 2|_|’The O tae. . j(epg_ fqr (%nh az:H’room temperature, then

- PO CHZs - ) 0 : :
10D b el addig B SE B e swproe.
roand t BnEeRa t § GHHo3-ICHZNH  C=S) 2. 48 (m 4H,
2x(-CH2-CO), 2.39 (m 4H, COCH2CH2CH2CH2CO), 25 2.19
(m 8H, 2x (-CH2-CHECHCH2-) , 1.84 (m 2H, CH2-
columar eseehdt ogadamer(iseehaddx 8L§+90,1QH1 chloroform-

CH2CO, 2x,Ci:(13H2, -,_.an -- fluorescei
et 6‘89?;?%?3‘?”’%? 74 (Sl(-h 2R, ggrz-e‘%}yﬂora&%éﬁtﬁ tsepropanoL=
waGadav et B ne) d-f 4t2he hid®ufd Pse1ddH 4 .20 mGHL k7% 1. RSDE-M

6H, 2 CHS? : WO 2008/ 030115 PCT/ Nz2007/ 000256
flgss25c2a (1) ,Li’sfs cPaf £ oY bf2GEEBEST | 68 ERFT N (Wa)te\ﬁ'th
6:¢ehly .menbranes KODE-fluorescein (1) readily

associates with the nenbrane of red blood cells.

Insertion of the nolecule is observed when 5
1 di;SRerShon fAt he | egul e at concentrations greater
Ht Hglﬁ {)éélcob?rg??ﬁg arlquont acted w th suspensions of the

red blood cells. A mediumto strongly fluorescing cell

YKO\%S fgonsn der ed {105 i %dl?’%aégcél [ for rxﬁa‘%'l%t r| Q%r’mong of

Aol eGUT € acrdss thHe 1 e ane |gur
fITeesnednpor@tioHn(cand ldi, sU-l but i &8 :aapaeamstﬁo beoton of

flsuto?rke)ls?:eflgs’ ‘? ?(?[ci OC&HOf JatB !B,eagjgon?'aotldca% O\ngn of
fluorescein), 6.87 (m, 4H, aromatic protons of fluorescein),
6.72 (dd, 2H, J=2.4, J=8.8, aromatic protons of fluorescein),
5.50 (m, 4H, 2x(-CH=CH-), 5,38 (m, 1H, -OCH,-CHO-CH,O-), 4.58
(dd, 1H, J=6.6, Jgew=11.8, HHC-O-C(0)-), 4.34 (dd, 1H, J=3.2,
Jgem=11.8, HHC-0-C(O)-), 4.14 (m, 2H, —OCH—C&—O—P—) (4.1 (m,
2H, -P-O-CHp-CH.-NH-) 3.80 (m, 2H, N-CH;(CHz)3;-CHpNH-C=S) 3.39
and 3.58 (2m, 2x2H, N- CHp;-CH,-O-P- and N-CHz- (CH;)3-CH,NH-
=5)2.48 (m, 4H, 2x(-CH»-CO), 2.39 (m, 4H, COCH,CH,CH,CH,CO),
2.19 (m, 8H, 2x(-CHp-CH=CH-CHp-), 1.84 (m, 2H, CHp- fluorescein
cadaverine), 1.8 (m, 10H, COCHCH2CH,CH,CO, 2x(COCH,CHp-, and
CHy-- fluorescein cadaverine ), 1.62 (m, 2H, CHp- fluorescein
cadaverine) 1,42, 1.46 (2 bs, 40H, 20 CH;), 1.05 (m, 6H, 2
CHj3) .
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cells are stored in the dark. EXAMPLE 2 15 Activated
1, 2- O-di ol eoyl -sn-gl ycer o- 3- phosphat i dyl et hanol am ne
W@ DORE(1LS A) was prepared as decribed i n ExanpP@Ir/8z2007/000256
Condensati on of DOPE-A with
4, 4-difluoro-5, 7-di met hyl - 4-bora 20
x293,4ardi aza- s-i ndacene- 3- propi onyl et hyl enedi am ne,
hydrochl ori de (BODIPY FL EDA) To a solution of 15 ngy
A$ 4o batpionl pragbbrat Beb A XRe iinn (TH2E 2h {1 5 memp,rahesy
(13.5 pnol) of BODIPY FL EDA in N, N 25
dimethylformam de (0.3 mM) and 5 pl of triethylamne
KOWH-€f 1 adéede idherm xdddia wasskephtéorwi h tile mOABYane of
tenperature. Colum chromat ography (Sephadex LH 20,
rod BIAAcooRoPm HRAHEHGD oo CHRCTRLSE e i GPaed e, when
ATBp /s %h sKOPEr BODhSNe 30  lak, cghééh%éhor{\wgk%%%e@ thhn 0.1
0.3 (ethyl acetate-isopropanol- water, 6:3:1). 19 WO
MO8/ aF30 TP5 L PETPRZLUEY /VTE256 1 ORD 288 . B qeldl 1AefvReLLs
(CDC13/CD30D, 1:1): 5 7.40 (s, 1H, aromatic proton of
BODI PY), 7.12 (d, 1H, J=3.8 aromatic proton of ,
A Bl iR tOGSZWOH‘aHY AOTRST 18 JaEBht ¥2S pratsdtesed to
i BN 2 6n320ls qildh  BATRL 6 PERL ORS1 Au1IBORLRY) s the
5.50 (m 4H, 2x(-CH=CH), 5.38 5 (m 1H,
Cem@ﬂﬁiygrq.lﬁsi (ddhe iHcode@rtigyendl gigtrHpid-ion

-) . , em 1

R o e o= 0 R T G
cédllls (gme ZHored- D@I—F@-Bia@kp 3.60 (t, 2H,

P-O CH2- CH2-NH ), 3.46, 3. 42 and 2.8 (3m 4H, 2H, 2H,

-CH2-CH2-C (O NH (CH2) 2-NH of BODIPY), 2.70 (s, 3H
EXMPLE 210 BODIPY ) , 2.48 (m 4H, 2x(-CH2-CO , 2.45

(s, 3H, CH3 of |
Activated 1,2-0O-dioleoyl-sn-glycero-3-phosphatidylethanolamine

(DOPE) (L-A) was prepared as decribed in Example 1.

Condensation of DOPE-A with 4,4-difluoro-5,7-dimethyl-4-bora-
3a,4a~-diaza~s-indacene-3-propionyl ethylenediamine,

hydrochloride (BODIPY FL EDA)

'To a solution of 15 mg (15.5 pumol) activated DOPE in CH,Cl,

(0.5 ml), 5 mg (13.5 pmol) of BODIPY FL EDA in N,N-
dimethylformamide (0.3 ml) and 5 pl of triethylamine were

added. The mixture was kept for 2 h at room temperature.

Column chromatography (Sephadex LH-20, 1:1 chloroform-
methanol) of the mixture yielded 14.2 mg (75%) KODE-BODIPY
(), Et3N-salt; MW 1289.6, Rf 0.3 (ethyl acetate-isopropanol-
water, 6:3:1).
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BODIPY ) , 2.37 (m 4H, COCH2CH2CH2CH2Q0)
8H, 2x (-CH2- CH=CH CH2-) , 1.8 (m 8H,
WEOOBASHPCH2CH2CO, 2x (COCH2CH2-)) , 1.46, 1.PBGr/N2200%/000256

40H, 20 CH2), 1.05 (m 6H, 2 CH3) ; 3.31 (q, 6H,

J=7.4, 3xCH2 of Et3N), 1.50 (t, 9H, J=7.4, 3xCH3 of
k2428 3N) :1: 15 Al t hough the invention has been descri bed by

way of exenplary enbodinents it should be appreciated
nt MR vapdB/icopsd and 1)nodi i ¢at { onslHyp) domammdepnbtdn of

out fromth cope of thelnve '
Bl etter doL6 Sher S kiBun SedBrUSt Entis T Ol BCBBEY)
(Spad, f ive3fl eah tsmss i wetegubyakemt sy )gr & .i3ncqsporaf ed
as if specificall eferred to in this speC|f|cat|on
ALSTARGC2868F 0B 195 %@E/szzoéﬂ%oﬁ%e‘m KZZA3°82%0T | 4
nCLAIHMS oWhatcuwe- o,k 1658 (&Y, Alﬁl ugwszente,,%e.lll 8 HHC—
mar ker of the structure: FSI-SZ
019 (Ydrophbré3 &ldsiliss Ja%ﬁacéqemﬂhiﬁ'nd‘lﬁg 1OoCL ahd ‘L 16
(d.S 2@, | iREdesepest@d-thamd-he aroupncomg) stingn-eh,-o-p-
dl acyI - and di al kyT - gl ycer ol i pids, 1ncl udi n 15
3.fI% d&r oBHeos Bhot ¢8> -9~ 1Thé -Rbuosed @ etrd o?egq (P k&F, 2H,

210f —@H@L@P{}C\%‘}’Nﬁ Ful)s-nfebecdgs dfyomot Bg gE0UPy, cH; of

consisting of: uUrophores of fllorescein, Oregon
BAQGI&En,) Pénﬁ%ylman‘ifh GxdeRH2T8Kyo 20 46 dén, 3Bosths of

, 2.19 (m

BGHITY, BORHPYn TRy AR, BhRLCBRY) , 2.19 (m, 8H, 2x(-CH,-

CH=CH—CE2—) ’ 1.8 (m, 8H, COCHzCHzCEzCEzCO 2X (COCH2CH2—) ) ’ 1.4 6,
1.43 (2 bs, 40H, 20 CH,), 1.05 (m, 6H, 2 CHs3); 3.31 (g, 6H,
J=7.4, 3XCH2 of Et3N) ’ 1.50 (t, 9H, J=7.4, 3XCH3 of Et3N) .

Althéugh the invention has been described by way of exemplary
embodiments it should be appreciated that variations and
modifications may be made with out departing from the scope of
the invention. Furthermore where known equivalents exist to
specific features, such equivalents are incorporated as if

specifically referred to in this specification.
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Al exa Fluor 405, Alexa Fluor 488, Al exa Fluor 568,
Al exa Fluor 594, Texas Red, Lucifer Yellow,
wao edosasmEthyl r hodam ne and their derivatives. Z2BCBNZI02000256
fluorescent cell marker of claim1 where Fis
sel ected fromthe group consisting of: fluorophores of
x2fsb Yor ggcei n, BODI PY and their derivatives. 21 WO
2008/ 030115 PCT/ Nz2007/ 000256 - K2243.024 111 4) The
c¥Amsr escent cell marker of claim1l where the
structure includes the substructure: RL O 0O L (CHZ)m
HH(CHZ) n 5 where mand n are independently 3 to 6,
Wit iwe @18EmSis: and * is other than H 5) The
fluorescent cell marker of claim4 where the sum 10
of mand nis 6 to 9 and * is Cor N 6) The
1f | uor eacenbofsddenBiicedn Mhrkedioh knshereuEtiiset he
fl uorophore of fluorescein or one of its derivatives
and S1 is a C3_5-diam noal kyl derivative selected from
15 the group consisting of: ﬂ,§ngaginopropyl, 1,4
di am nobutyl, or 1,5-am nopentyl derivatives. 7) The
fluorescent cell marker of claim1l where F is the
fl uorophere of fluorescein or one of its derivatives
20 and S1 is a C3_5-am noal kylthioureidyl. 8) The
fluorescent cell marker of claiml1 where F is the

fluorophore of fluprascein,gr.one of its derivatives

S1-S; is a spacer linking F to L; and

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

2) The fluorescenﬁ cell marker of claim 1 where F is
selected from the group consisting of: fluorophores of
fluorescein, Oregon Green, Pennsylvania Green, Tokyo
Green, eosin, BODIPY, BODIPY TR, Alexa Fluor 350,
Alexa Fluor 405, Alexa Fluor 488, Alexa Fluor 568,
Alexa Fluor 594, Texas Red, Lucifer Yellow,

tetramethylrhodamine and their derivatives.
3) The fluorescent cell marker of claim 1 where F is

selected from the group consisting of: fluorophores of

fluorescein, BODIPY and their derivatives.
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and S1 is 5-((5-am nopentyl) thioureidyl. 25 9) The
fluorescent cell marker of claiml where F is the

wo bawsoapndre of fluorescein or one of its deriREL/NZBE®7/000256
and S2 is selected fromthe group including: CO (CH2)
3C0-, -Co (CH2) 4C0- (adipate), -CO (CH2) 5C0- and -

k230,080 CH2) 5NHCO (CH2) 5CO- . 22 WD 2008/ 030115
PCT/ Nz2007/ 000256 K2243.024 111 10) The fl uorescent

acell mahkeflobredadnn tewhemerket sof helaifd dowbpherehof
fluores%gln or one .of derlvatlves and S2 is -CO

(CH2) & At %ﬁ%ﬁuQ§sliyeTﬁﬁb??ﬁﬁ?1§%ent cel | marker

of claiml mhere Fis the fluorophore of fluorescein
or one of its derivatives and t he structure i ncl udes

the substructufe: S0 0 J' ~ )n1~- HH H
(CH2) or 0O * [(CH2 , Mn~ H ( 15 where
mand n are jin ependentl 3 to and *is otper t han
H.

(CHz)

(C

where m and n are independently 3 to 6, Ry is O or S,

and * is other than H.

5) The fluorescent cell marker of claim 4 where the sum

of m and n is 6 to 9 and * is C or N.

o) The fluorescent cell marker of claim 1 where F is the
fluorophore of fluorescein or one of its deri&atives
and S; is a Ciz-s—diaminoalkyl derivative selected from
the group consisting of: 1,3-diaminopropyl, 1,4-

diaminobutyl, or 1,5-aminopentyl derivatives.

7) The fluorescent cell marker of claim 1 where F is the
fluorophore of fluorescein or one of its derivatives

and S; is a Ci-s—aminoalkylthioureidyl.

8) The fluorescent cell marker of claim 1 where F is the
fluorophore of fluorescein or one of its derivatives

and S; is 5-((5-aminopentyl) thioureidyl.

9) The fluorescent cell marker of claim 1 where F is the
fluorophore of fluorescein or one bf its derivatives
and S; is selected from the group including: - ‘

CO (CH;) 3C0O0-, -CO(CH;)4CO- (adipate), -CO(CH;)sCO- and -
CO (CH;) sNHCO (CHg) sCO-. '
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12) The fluorescent cell marker of claiml1 where Fis

the 20 fluorophore of BODI PY or one of its
walersstiives, Si is a C3_5-al kionyl di am ne. 1B)T/Fiaz007/000256
- fluorescent cell marker of claim1l where F is the

fl uorophore of BCDI PY or one of its derivatives and Sl
k2D 03sS11pr opi onyl ethyl diam ne. 14) The fl uorescent cel

mar ker of claiml1l where F is the fluorophore of

BODI PY or one of its derivatives and S2 23 WD

008/ 030115 PCT/-NZ2007/ 000256 K2243.024 |11 is .

1O§el ectE]aef?%Wﬁﬁ%&e@ﬁtoﬁﬁggofﬁ%lf}f%%g’fofC.la-l aBySRd 1S the

- Co ( CH2)oA&Ehodaaditpatepragse rrCQH Gre) 05Dt s . ddb)vahhieres

fluorescent cell marker of claim1l where Fis the 5°

f1 uor opRSre & BEPIPY2)oFOone2dPa%Sd -deri vati ves and S2

is -CO (CH2) 4C0- (adipate) 16) The-fluorescent cel

mar ker of claiml1l where Fis the fluorophore of

110D PYThe BhHeowsisqand @getilvBRTkess on@lain Lhehe¥e uttisy &he

i ncl udesy b heprrilstyruc ubee s & NNJHR oF (€ fetidatiGes
0O 0 0O where p, g and r are independently 3 to 5 and *
is 152pfhere tHaaqure7 ) nrhedss ddree SeeRETBEF R rar ker

of claim16 where the sum of p, g and r is 8. 20 18)
The fluorescent cell marker of claim17 where p is 2,

S o} 0
: (CH,) /JL—*
/Ik / 2_ m/lk
WO e
or
0 0 0
i (CH,) J—*
o ‘u\\ ~ {q//u\\
E E (CH,) ,
where m and n are independently 3 to 5 and * is other
than H.
12) The fluorescent cell marker of claim 1 where F is the

fluorophore of BODIPY or one of its derivatives, S; is

a Cis—alkionyldiamine.

13) The fluorescent cell marker of claim 1 where F is the
fluorophore of BODIPY or one of its derivatives and S;

is propionyl ethyldiamine.

14) The fluorescent cell marker of claim 1 where F is the

fluorophore of BODIPY or one of its derivatives and S,
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gis 2andr is 4. 19) The fluorescent cell marker of
claim1l where L is a |ipid selected fromthe group

weooesiostiing of diacyl - 25 and di al kyl - gl ycer ol PQI/882007/000256

i ncl udi ng gl ycerophospholipids. 20) The fluorescent

cel |

marker of claiml1 where L is selected fromthe

@odpconsi sting of: 30 diacyiglycerolipids,
phosphati dat e, phosphatidyl choline, phosphati dyl
ethanohanbeeecphmgphatkd¢IgrdeVEbﬁﬂﬁﬂh@B@&ls CO (CH,) 3CO-,

PCT/ NZ2 7 243.024 111 phosphat i dyl
inositoﬁg éﬁatl%%ap?ﬁ c&FS | CSZE%BéFBhOSphatldyl
gl ycer ol derlved fromone or nore

%rans 3- hex decenoi ¢ aci.d, cis-5-h gdecen0| acid

i s-7-hé%ad ‘d‘éﬁ%?%e%icﬁ,l cler8ehex

ilc "ReFq, Fctg the

5 6-octradeeeprb e asi BoDIiPY- 9r 06H AAEE ENGY Q:le&@.lvatlves and S,
trans-9- octadecenoi c acid, trans-11-octadecenoic
acid, dPsT${CouGtecBiRatEdid, cis-11-ei cosenoi ¢

acid or cis-13- docsenoic acid. 10 21) The fl uorescent

cel |

mar ker of claim 20 where the |ipid is derived

18¥ om of@cof LnBFes @4~ fedat Braked of aitaimdi #8ere2y Thethe
fluoresgeBtosRbEe MY kD@l chabm loMhare deri$at®ves and
'selected fromthe group consisting of: 1,2-0dioleoyl-
sn- gl yé&eosBrpnbspshaitricdyiceshahel athbfnferl{qsepﬁ) 1, 2-0-
di st earyl -sn- gl ycer o- 3- phosphat i dyl et hanol am ne ( DSPE)
and rac-1, 2-di ol eoyl gl ycerol (DOG. 20 23) A

fl uorescent cell rrCrngﬁr(ﬁn th gh\}(glgzrifc(t*ur e:
s
P r
q
0 0 0

17)

18)

19)

20)

where p, q and r are independently 3 to 5 and * is

other than H.

The fluorescent cell marker of claim 16 where the sum

of p, g and r is 8.

The fluorescent cell marker of claim 17 where p is 2,

qg is 2 and r is 4.

The fluorescent cell marker of claim 1 where L is a
lipid selected from the group consisting of diacyl—
and dialkyl-glycerolipids, including
glycerophospholipids.

The fluorescent cell marker of claim 1 where L 1is
selected from the group consisting of:
diacylglycerolipids, phosphatidate, phosphatidyl
choline, phosphatidyl ethanolamine, phosphatidyl

24



HOHO CO0-0 0 OHO O 0 designated KODE-fluorescein

(I') and where Mis 25 typically H £ but nay be repl aced
whgooanstiner nonoval ent cation such as Na+, K+POY/NER#97/000256

25 WD 2008/ 030115 PCT/ NZ2007/ 000256 K2243.024 111 24)

A fluorescent cell marker with the structure: HOF
k24 $:J10 HHH Il No-O0 0O 0O OHOo - 00FS5

desi gnat ed KODE- Oregon Green (I1) and where Mis

typi cabéyi:&é mnoam)atbdyiemmadalby parephet idphoylatentol,

cati on_ N a}hosl\la}][ i g lN(I:—|4+ 11_65e)rlAefdl r escentorcc?rllolre
mar ker & t%ﬁ? dtyur%yellff & Boe
of trans-3-hexadecenoic acid, cis-5-hexadecenoic acid,
cis-7-hexadecenoic acid, cis-9-hexadecenoic acid, cis-
5 6-octadecenoic acid, cis-9-octadecenoic acid, trans-9-
octadecenoic acid, trans-ll-octadecenoic acid, cis-11-
octadecenoic acid, cis-ll-eicosenoic acid or cis-13-

docsenoic acid.

10 21) The fluorescent cell marker of claim 20 where the
lipid is derived from one or more cis-desaturated

fatty acids.

22) . The fluorescent cell marker of claim 1 where L is
15 selected from the group consisting of: 1,2-0-dioleoyl-
sn—-glycero-3-phosphatidylethanolamine (DOPE), 1,2-0-
distearyl-sn-glycero-3-phosphatidylethanolamine (DSPE)
and rac-1,2-dioleoylglycerol (DOG).

20 23) A fluorescent cell marker with -the structure:

designated KODE-fluorescein (I) and where M is

25 typically H, but may be replaced by another monovalent

cation such as Na‘, K' or NH.'..

25



10

15

20

OO0/ 0OOHO O / O O designated KODE-Tokyo G een
(1) and where Mis typically H but nay be repl aced

whyooanstiner nonoval ent 15 cation such as Na+, P&KENZ2007/000256

NH4. 26) A fluorescent cell marker with the structure:

HOF HCSJIO~ OHHH N ~0-P-070 O0OH\0 O OF
k220.026::YWO 2008/ 030115 PCT/ NZ2007/ 000256 K2243.024 111

desi gnat ed KODE- Pennsyl vania Geen (1V) and where Mis
24)ypi cahl §leprengentayepd mapkex od Uy theosherchwroval ent

cation such as Na+, K+ or NH4+ 5 27) A fluorescent

cell marker with the structure: O NO , ,--, N,
11 AN HO_7 0 __ (0j

designated KODE-Oregon Green (II) and where M is
typically H, but may be replaced by another monovalent

cation such as Na', K" or NH, .

25) A fluorescent cell marker with the structure:

designated KODE-Tokyo Green (III) and where M is
typically H, but may be replaced by another monovalent

cation such as Na*, K' or NH, .

26) A fluorescent cell marker with the structure:

26



H3C N1- 0 OOM0O F O CH3 designated KODE-BODI PY (V)
and where Mis typically H 10 but may be repl aced by
wa@p@shariisonoval ent cation such as Na+, K+ orP@CFNZ2007/000256

28) A nmethod of marking cells or multi-cellular

structures including the step of: 15 Contacting a
x23uspensi on of cells or nulti-cellular structures with

a cell marker of claiml for a tine and at a

tenperaeﬂignamﬁdiNﬂD@ﬁPeh@syﬂ&&hﬂaiGmeeanIﬁtiamdcwhdﬂﬁaM is

mar ker _i nt o rane t.he ce or
ol 1 EUPI i <0 QOFuPeY o) ok GOt BY RUPEPSEdIAgent
struct daeiomcrpoaat Naf & ocel KHyfar ker of claim 1. 25
30) Acell or nulti-cellular structure produced by the
met hod of claim28. 27

27) A fluorescent cell marker with the structure:

designated KODE-BODIPY (V) and where M is typically H,
but may be replaced by another monovalent cation such

as Na*, K' or NH,".

28) A method of marking cells or multi-cellular structures

including the step of:

] Contécting a suspension of cellsvor multi-cellular
structures with a cell marker of claim 1 for a
time and at a temperature sufficient to allow
incorporation of the marker into the membrane of

the cell or multi-cellular structure.

29) A cell or multi-cellular structure incorporating a

cell marker of claim 1.

30) A cell or multi-cellular structure produced by the
method of claim 28.

27



