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FLUORESCENT CELL MARKERS TECHNI CAL FIELD 5 The
invention relates to fluorescent cell markers. In
particular, the invention relates to fluorescent cel
mar kers conprising the fluorophore of fluorescein,

BODI FY, or one of their derivatives. 10 BACKGROUND ART
The conpounds fl uorescein, BODI PY, and their
derivatives conprise fluorophores. 15 Fluorescein is
wat er sol uble. Using fluorescein as a cell marker
requires it to be conjugated to a reactive group such

as 1 sot hi ocyanat e. grifshasesirii @ayaARAkReRy oup of

fluorescein isothiocyanate (FITC) is reactive with the
am ne group of proteins. 20 FITC is used to | abe

cerdmiToXr Cofmpgat i on with surface expressed proteins.
The | abel ed cells may then be sorted by

fluorescent-activated cell sorting (FACS). 25 The
f thoriopbat SrofreBODEPY has vadvanirageols mpaetrsal In

haracter i st the f s
BT At Obs OF BB Y A 64 05 Qded ra 1 Tabal T g <

ofomgelils$ndytieoMjlugatporenwif hf suprfegseiex FEISEd or One of

pFﬁ%f¥ B%rlég% M%rklng of cells by conjugation of a
fl'uorophore wt R surface expressed proteins may affect

cell function. Furthernore, nobility of the

f hAkSicRiobRh gt thin the two di mensions of the cell
menbrane i s necessarily dependent on the nobility of

the conjugated protein. Alternative nmethods of marking
cehd cohbatindmyriavekdeaiff,e@gbbngy, and their derivatives

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 proteins. 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 fluorophore with surface
expressed proteins may affect cell function. Furthermore,

mobility of the fluorophore within the two dimensions of the



5 cell function and provide for independent nmobility

of the fluorophore within the two di nensions of the

cell menmbrane are therefore desired. It is an

object of this invention to provide an alternative 10
met hod of marking cells or at |least to provide a

useful choice. DI SCLOSURE OF I NVENTION 15 In a first
aspect the i nvention provides a quorescent cel

narke mLhe struct ure! é -1, 20 including the
subster uc“{e PEF W Er RS SF‘E”&Y Fﬁ%}%ﬁﬁo‘?’é themab Ligy pf the
spacerivdapRiimgoFein. 1.7 L is a lipid selected fromthe
group consisting of diacyl- and dialkyl-glyoerolipids,

i nc | I er hos hoI| ids;. in and n are
|ndéggnébn%7 %égP(g% 8 %ﬁl%g dgﬁdmav avoid affecting
§  cell functlon and provide for independent mobility of the

fluorophore within the two dimensions of the cell membrane are

therefore degired,

Tt is an object of this invention to provide an alternative
10 method of marking cells or at least to provide a useful

cholce,

DISCLOSURE OF INVENTION

15 1In a firat agpect the invention provides a fluoreacent cell

marker of the structure:
F-51-3s-L
20 including the substructure:

Ry Q
* : (CHy) ,,JL—
qlt\\sggf’/ \‘E,//J[\\\

(CHy) ,

where
25
F ig a fluorophore:
81~z 1s a spacer linking F to L;
L is a lipid selected from the group consisting of
diacyl- and dialkyl-glycerolipids, including
30 glycerophospholipids;



* is other than H 5 The spacer (S1-52) is selected to
provide d water soluble cell marker. Preferably, F is
selected fromthe group consisting of: fluorophores of
fluorescein, Oegon Geen, Pennsylvania Geen, 10
Tokyo G een, eosin, BODI PY, BOD PY TR, Al exa Fl uor
350, Alexa Fluor 405, Al exa Fluor 488, Al exa Fluor
568, Al exa fluor 594, Texas Red, Lucifer Yellow,
tetranet hyl r hodam n%eanrgd their derivatives. Most
preferably, "F'S ‘$&8"8ct€d from t he’ group consi sting
of : fl uorophoer&s @prffuéréscei n, BODI PY and their 15
derivatives.» Rsed@feabbiyan the sumof mand nis 6 to 9
and * is Cor N Preferably, where F is the
fl uorophore of fluorescein or one 20 of its
YerThaatsboes: (Si-S:5 & E€8l&ctdidakt moavkyd adepjarapspimble cell
selyected. from the group consisting of:

1, 3-di am nopropyl, 1,4- diam nobutyl, or
1, 5-am nopentyl derivatives. Mre preferably, where F
i s Rupdefpipior-oPhbt ecdpctddubres C8EnI BrurofeN G ting of:
ders MatbM@SesShs | Sudré:dinanifeah kitlekh| otrisdytanibbsteen,

1(?5 'Ipork ]:)eézaebelnY’ em%r,e?ngP%,t IfPIYuPE!,o@;EQ)ge EQIAOI.‘ 350, Alexa
fluoréscein Oor one of 1ts derivatlves. IS
5- (s0ant HopBhe¥a FLLAT Afsei tia=e Plererabl plevhdriacor J&d.
t haddworaphoneiofr fbloreseimmnethyin@o@minkSand their

dor ot byannaacy rom the. g i
e i LT e g
anFePs &Y AR PE L) M PELY RIS T 50 LLURBTEpP e fFOPABY rdnhutd

15 icertihetMegor ophore of fluorescein or one of its
derivatives, S2 is - CQ(CH)4C0- (adipate).

Preferably, the gum of m and n is 6 to 9 and * is C or N.

Preferably, where F is the fluoreophore of fluoregcein or one
20 of its derivaetives, 81 is a Ciys;~diamincalkyl derivative
selected from the group consisting of: 1,3-diaminopropyl, 1,4-
diaminobutyl, or 1,S%-aminopentyl derivatives. Moxe
preferably, where F is the fluorophore ¢f fluorescein or one
of its derivatives, S; is a Czs—aminoalkylthioureidyl. Most
25 preferably, where F is the fluorophore ¢of fluorescein or one

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

Preferably, where F is the fluorophore of fluoregscein or one
of its derivatives, S; is selected from the group including: -
30 CO{CH2)3C0~, —~COI{CH)4CO~ {(adipate), -CO(CHz2)5CO- and -
CO{CHy)} sNHCO (CH2) sCO~. More preferably, where F is the
fluorophore of fluorescein or one of its derivatives, $; is -

CO(CHz}4CO~ (adipatel,



Preferably, where F is the fluorophore of fluorescein
or one of its derivatives, the structure includes the
substructure: 5 O 10 where mand n are

i ndependently 3 to 5 and * is other than H
Preferably, where F is the fluerophore of BODI PY or
one of its derivatives, Si is a

C3_s-al kionyi di anmi ne, nore preferably, 15 where F is
the fluorophore of BODIPY or one of its derivatives,

S

I's propionyl ethyldiam ne. Preferably, where Fis

t he PRt rorbphombeot BABI Pie diluorehote idfs fderrasarives, one
S2 b sel getadchvom the group,consLiidg he sudPructure:
CQ(CH2) 3C0-, -CO(Cl12)4C0- fadipate) and

-CA C112)5C0-, Vliore preferably, where F is the

15
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25

-

fluorophore of BODIPY ®r one of it& derigatives, S2 is
-CQ( CH2) 40- (adi patc). )/ﬁ\ ii

///wHQm *

O

b {CH3}y

H

ar
0 0 Q
*.L (Cﬂz)m)k /”*A—
Eff" Y iy,

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

Preferably, wherxe F is the fluorophore of BODIPY or one of its
derivatives, S; is a Cis—~alkionyldiamine, Wore preferably,
where F 1s the fluorophore of BODIPY or one of its

derivatives, S5, 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(CHz)3C0~, -CO(CH2)4CO- (adipate) and -CO(CHz)sCO-, Move
preferably, where F is the fluorophore of BODIPY or one of its
derivatives, $; is —~CO(CH;}4CO~ (adipate).

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

derivatives the structure includes the substructure:

H 4 .
CH, N N CH, ¢
AT (“cu;) 7
q
] Q ¢]



Preferably, where F is the fluorophore of BODI PY or
one of its 25 derivatives the structure includes the
substructure: where p, q and r are independently 3 to
5 and * is other than H Mre preferably, the sum of

p, q and r is 8 Most preferably, pis 2, qis 2 and r
is 4, 5 Preferably L is alipid selected fromthe
group consi sting of diacyl- and dial kyl - glycerolipids
i ncl udi ng gl ycer ophosphol i pi ds, renp r

ol BEPER B LB he B ABOCOerEt ihg g7 ) nd £ 3eY obnds® than
di adyl gloreerotiegiadsy, phesphravidat @ aphosphal i difbst
ch%w@mgmsmﬂ%l slyly ethanghapine,, phosphatidyl 10
serine, phosp ati dyl |non|tol phosphatldyl gl ycerol,

and di phosphati dyl gl ycerol derived from one or nore

of Prafre-adly HexadeckipdHesalcictied dirombStireyadee ewopEsting of

aci gm j1S- Zn@@{i@%@&ﬁ%&@eﬁﬁh@xd&' an&&mlt@dgcenm C

aci oct adecenoi ¢ aci d Cl octaaocon

o e s R R ot Rap i ki 15, SRR Fron tne
oct adereroneigdind, oti diddvigdvesiadéendic abpebhatidate,

CI s ﬂés‘p@u'a@@@;ﬁ.n‘éh@l% dp@&sﬁ%&éﬁ @Qﬁ&%@h@n@chOs%ﬂ:@dyl
erably %g%qy der&ve {cm re g

B So SR e e, SRt et Wb BTL AR Bl R

sel ébthegrhrbimviihelyfesap ms'ia%tﬂr@g @1118 of, goxR of trans-3-

di oh&eyersic g Weed 0-cadxphaspbatddhylet arg! amdrenétXRernoic

1,2-0-, 20 ) . )
di st ear’yfcl%ng- gifex%%ercgn l%ha(f%dha l|Sd)§l AT %Orﬁcng(:i(cbsﬁé)s 7

anPREle eI éPb‘éryltg“FyﬁéreFtﬁqCGB?l‘F feadf j fgps-11-
1enbedipepén@fc bhedf idist1 Bapesdedehei s meant | orr-previddesnoic

2 g@risfg~1\§ﬂ-&%%emsl§tarcqst UhRire QrererAfl, dBST BRALEH:
uorescel n
derived Erom one or more cis-desaturated fatty acids. Most

preferably L is selected from the group consisting ¢f: 1,2-0-
diocleoyl-sn-glycero~3-phosphatidylethanolamine (DOPE), 1,2-0-

20 distearyl-sn-glycero-3-phosphatidylethanolamine (DSPE} and
rdc—l,z—dioleoylglycerol {DOG) .

In a firast embodiment of the firxst aspect the invention

provides a cell marker with the structure;
25

and designated KODE-fluorescein (I).
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In a second enbodi nent of the first aspect the

i nvention provides a cell marker with the structure:
and desi gnated RODE-Oregon Green (I1). In athird
enbodi ment of the first aspect the invention provides
a cell marker with the structure: 10 HO and desi gnat ed
RODE- Tokyo Green (I11). 15 In a fourth enbodi nent of
the first aspect the invention provides a cell marker,
with the structure: 20 and desi gnated

RODE- Pennsyl vania Green (1V).

In a second embodiment of the first aspect the invention

provides a cell marker with the structure:

1
OH

and designated KODE-Oregon Green (II}.

In a third embodiment of the first aspect the invention

provides a cell marker with the structure:

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).



10

15

20

25

30

In a fifth enbodi nent of the first aspect the

i nvention provides a cell marker with the structure: 5
and desi gnat ed KODE- BODI PY (V). Mis typically H,
but may be replaced by anot her nonoval ent 10 cati on
such as Na+, B+ or NI-W |In a second aspect the

i nvention provides a nethod of marking cells including
the step of: 15 Contacting a suspension of cells with
a cell marker of the first aspect of the invention. In
a third aspect the invention provides a cel

i ncorporating a cell marker of the first aspect of the
i_nyeptiqn. ur.t-h t | v [ royi des a
e B B T S nd apbet " of
prieg ifew entdedh. markearheidorithexstofictdre descri pti on and
clains: "BODI PY'" neans the conpound assigned the

Chemi cal Abstracts Service (CAS) Regi stry nunber
138026471y 8 and the CA index nane: Boron,

di fl MPYTFOL- -%ﬁﬂﬂ*&m§>ENXﬁErhy?Tfifb?f?Uraf\
. (9C). * ° o O%\/MNV\A

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)methyl]—lH—
pyrrolato-xN]-, (T-4)- (9CI).
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"Fl uorescei n” nmeans the chem cal structure assigned
the Chem cal Abstracts Service (CAS) Registry nunber
518-47-8 and the CA i ndex nane:

Spi ro[ i sobenzof uran-1(3B), 9' - [ 9H] xant hen) - 3-one,
3',6" -di hydroxy-, sodiumsalt (1:2). 5 "Fl uorophore"
nmeans the substructure or portion of a fluorescent
nol ecul e to which the fluorescent properties of the
nol ecul e are attributed. 10 "Or one of its
derivatives" neans a chem cal nodification of the
ChRénpcadcedhr usdarrse the @ranicdé atflatomrephss ggnwidt hhe

SHbR At i ggyag&uis\é@wg% @A&%i&%ﬁ}gy s%gbﬁgggga%sé,m

but” nodi f1 spectral aracteri
$ORUBh etndesanzna SPAbP &l sadiengh Bupitadd 38y s? emdIHd xf ok -
when. the gell; fRIKEL -1 Ss&ankached w.bh water or saline

(such as PBS) 1'n the absence of organic solvents or
detergents, and the term"solution"” has a

ORI &SR NOndBRANIRE. s Ak tExerplaryr eabedbi®it s of the
i nvention will now be described with reference to the

ELYRTCBE PREEHCorPatRA Ny tAF alt S SFERE L TBRIFEESS ©F
PESGR RHuON £Fe RItGdRES:25. Figure 1. Red bl ood cells
foll ow ng contact with cell marker (1) viewed with a

fl uorescence m croscope at 470nm under 250x

ragnerde odt iosn.ddxigakeves” Sternet arehagficed| hodugriketrion of

i ghatied, KOOE: r i35Gl Fi .
gﬁ?ucturggéf cecﬁhﬁgrﬁiﬁﬁ!gégéngte cﬁ%%é§§§§ﬁgﬁ'61een
Erpytarpiigdle dquiSplaet iy séfocehenipalk BrorksiGsat Bdt

EEE¥%£@H<¥9eg¥fgﬂ1c&kkb%teristics.

“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 “solution” 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).
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Figure 5. Structure of cell marker designated

KODE- Pennsyl vania Geen (I1V), Figure 6. Structure of
cell marker designated KODE-BODIPY (V). 5 Figure 7.
114- NMA spectrum of the cell marker designated

KODE- BODI PY (V). DETAI LED DESCRI PTI ON 10 The

speci fication acconpanying international application
no. PCT/ NZ2005/ 000052 (publication no. NO 2005/ 090368)
descri bes water soluble synthetic nolecules that are
constructs of the structure F-S1-82-1i. 15 In these
Eorvst sUCtSsrietie of callboityedr d¢€ gmatdd tkRgE-Eonsyivariestreen
spont aneetisly and stably incorporate into lipid

bi -1 ayers, including cell nenbranes. The preferred

constructs descri he s eC|f|
Bt EsRpany iy “tife” %) dlér%aari‘?roﬁ% SRR cagt ?%br%ggo(?'r)p'ri se

the substructure: 000 *s .Nn N x| HONO 25 where n = 3
Fogube X.i SH-MMBIsp&trandt *the¢ Seblt herket ami ghpteN] OGE-BODIPY (V) .
typically H but nmay be replaced by another nonoval ent

cati on such as Na+, K4 or NI1-1.
DETAILED DESCRIPTION »

The specification accompanying international application no.
PCT/NZ2005/000052 (publication no. WO 2005/090368) describes
water soluble synthetic molecules that are constructs of the

structure F-5;-S>-L.

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
accompanying the international application comprise the

substructure:

o o 0 :
* o—E—o/\j/A\o
\%JMN/\/ i ! S
H
X oM i
*

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;".

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

carbohydrate. The spacer (S;-S;) is selected to provide a
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30 Fis a fluorophore in the constructs of the present
invention with different physicochem cal properties to
t hose of carbohydrate. The spacer (31-52) is selected
to provide a construct that can be readily dispersed
i n aqueous vehicles such as saline. Wiilst not w shing
to be bound by theory it is believed the 5 cel
mar kers of the present invention spontaneously
incorporate into the lipid bi-layer of the cel
menbrane via their diacyl lipid tail. The fluorophore

g@ﬂi@é%c‘tstﬁg@rc%f 0LE £XRU:18558ds A rdhe s gelductukf aosic1the
cell markers of the present invention can be used to

ABFk TePR&IRE t hout 10 nodification of the proteins
expressed at the surface of the cell. The |Ike|lh00d

of cell functions nedi ated bg pr.ot ei ns eﬁp 23 (9 h
PrblderertsutiHeg 8 Pedirded. PEUSREY nbt ° PRéT§%ed the
tékelrdahaeds oft tehe pedaéeﬂfaﬁheémbﬁﬁoﬁ‘pﬁgtarmofu@ﬂm y

gll’lgotrr iol%lélt gdll n ttpie I SI onsg ﬁ:hg hceelhl Rllegbpaneaxg
FSCTRSr8as et -orne nD ﬁlty o? The’'f I'uorophore T's” no
d@g&ﬂuﬁaatybrﬂidna nabllltﬁbeoflu¢mpph9ke @Qwéuyces therefore

g%égé%%%gd cg§lt§h%¥£ %O A fééigr@£4%¥f% gkggﬁe

erw se be conjugat ditional advantages are
arRisitpareenttionacenues asechéoced ik watkerst 4y tal | ow

RE4HH 189 £ 98n C& lcnaephs ang (d¥RBAL £od REepRNARHEaBE of the
protein function and cycling. Cells |abel ed using the

€&tl- markers of the present invention may still be 25
identified by conventional neans and used in

B0 SLT0RG,P9 Fol m e syh ge,  otgsgce
grepasati on tofe KODE- $lnficesdei reduced. Fl i@ therfipret QG
ffﬂgfﬁﬁ%ESdoﬁ“éﬁé @egiEﬁggk%rsngo§§%g1uﬁigéfﬂﬂngggg£§guted
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 conijugated FITC is then reacted with an

activated lipid (L-A) prepared as described in international

application number PCT/NZ2005/000052.

10



(cadaverine). The conjugated FITCis then reacted wth
an activated lipid (L-A) prepared as described in

i nternational application nunmber PCT/ NzZ2005/000052. A
nunber of fluorescent conpounds are avail abl e
commercially as cadaverine derivatives. The cel

mar kers where F is one of the fluorophores designated
in Table |I nmay be prepared. FluorophoreDesignati on HO
FI uor ophor eDesi gnati on

A number of fluorescent compounds are available commercially
as cadaverine derivatives. 'The cell markers where F is one of

the fluorophores designated in Table 1 may be prepared.

Fluorophore Designation
HO,

HO,C, *
s,

2/ \5 Fluorescein

R 6-isomer)
\ 7/ (

/ \B~—{/

/ \ Fluorescein

/ 2\\3——4//5—* {(S-isomer)

@]

/ \ Fluorescein

G / 2\\ //5 (4-isomer)

11



Al exa Fluor 488 (5-isoner) Al exa Fluor 568 (5-isomner)
Fl uor ophor eDesi gnati on Tetranet hyl r hodam ne
(5-isomer) (H3C) 2N

Fluorophore Designation

Oregon Green
(5-isomer)

HO F

Pennsylvania Green
(5-isomer)

AN

Tokyo Green
(5-isomer)

12



Tabl e 1. Fluorophores (represented as neutrally
charged protonated species). For the preparation of
KCODE- BODI PY (1/)1 BODIPY may 5 alternatively be
conjugated wi th an al ki onyl diam ne such propionly
et hyl enedi am ne (BODI PY FL EDA). The conjugated BODI PY
is then reacted with an activated lipid (L-A) prepared
as described in the specification acconpanying
i nternational application no. PCT/Nz2005/000052. 10
EXAMPLE 1 Preparation of activated
1, 2-0-di stereoyl -sn-glycero-3- 15
phosphat iFdydrepframol ami ne (JSPE) and SRtPRP&E¥d
1, 2- 0-di oleoyl- sn-glycero- 3-phosphati dyl et hanol am ne
(DOPE) (OR A) 1o a sol uti on of

Wdr o ysu00|n|n1dyl) adi pate (A (70 ng, 205
N, N-di met hyl formanmi de (1.5 m) were added
20 DO PEC@E) (40 prol) in chloroform (1.5 nl)

5y gt-hyl am ne (7 pl). The m xture was kept

for 2 hy/at noomi tenperature, then neutFatitzed with
acetic é@ld/ano\par ially concent r at €4 1*™FAcuo.
t ogr aphy (Sephadex LH 20, 1:1
thanol, 0.2% acetic acid) of the residue
activated lipid (L-A) (37 ng, 95% as a
col orl e§s sygup; TLC 5(chl or of or m net hanol - wat er,
6:3:0.5): Rf = 0.5 (DOPE-A), Rf = 0.55 (DSPE-A).

BODIPY

BODIPY TR

{4\

H,N SO,H

CH;,
Alexa Fluor 350

13



11-1 NVR (CDC13/CD30D, 2:1), 5: 10DSPE-A - 5.39 (m
111, - OCH2- CHO- CH20-), 4.53 (dd, 1H, J=3.42, 3=11.98,
- 0000HCH CHO- CH20-), 4.33 (dd, 111, 3=6.87, J=11.98, -
COOOHCH CHO- CH20-), 4.23 (m 2H, PO CH2- CH2- N112),
4.15 (m 211, -CH2-0P), 3,61 (m 211

PO C112- 01-12-N112), 3.00 (s, 4H ONSuc), 2.81 (m 2H
-C112-00 (Ad), 2.48 (m 411, 2x(-CH2-00), 2.42 (m
152H, -CH2-00 (Ad), 1.93 (m 411, COCH2CH2CH2CH2CD),
1.78 (m 4H, 2x(COCH2CH2-), 1,43, 1.47 (2 bs, 40H,
20CH2), 1.04 (m 6H, 2CH3). DOPE-A - 5.5 (m 4H

2X( - CHECHF)yor&end®: (m 111, - OCH2- CHO D2Bgr@HR®- ), 4. 58
(dd, 111, J=3.67, J=11.98, - CCOOHCH CHO CH20-), 4.34
(dd, 111, J=6.61, 3=11.98, -CCOOBCH Cl0-05120-), 4.26

(m 2H,HF -NH2), 4.18 (m 211, -CH2-0P), 3.62

(m 211, PO -NH2), 3.00 (s, 411, ONSuc), 2.8 (m

2H, - CH2- 2.50 (m 411, 2x(-CH2-00), 2.42 (m

2H -Chl 2. 17 (m 25 BH, Alexa Fluor 405

2x( - C112- =), 1.93 (m 4HCOCHCHCH CH C) 1
22- (m 411, 2x(COCH2CH2-), 1,43, 1.47

(2 bs, 40 . 1.04 (m 6H, 2CH2).

Condend&tS on “of E-A with
5- ((5-am nopentyl)thioureidyl) 30 fluorescein
(fl uorescel n cadaverine) To a solution of activated
DOPE (L) (5 ng, 5.2 12=1) in N, N di netnyl f or mani de
(0.5 M) B3y (4.6 isnol) of fluorescein

HO,S COLH

Alexa Fluor 488
(S-isomer)

Alexa Fluor 568
(S~isomer)

14



cadaverine di hydrobrom de salt and 5 Il of
triethylam ne were added. The m xture was kept for 2 h
at roomtenperature, then 10 Iid of 3% aq. NH3 were
added and the m xture was kept at room tenperature for
1 h. 5 Colum chromat ography (Sephadex LH 20, 1:1
chl or of orm net hanol, followed by silica gel, ethyl
acet at e-i sopropanol water, 6:3:1) of the m xture
yielded 4.2 ng (67% KODEfl uorescein (1), Rf 0.5
(ethyl acetate-isopropanol-water, 106:3:1). 1H NWMR
(CDC13/ Ca30D, 1:1), .5: KODE-fluorescein (1) - 8.38
(bs, 1H, aremsdhbee proton of 15 fl uor se&drafiong. 15 (dd,
1H, J=1.7, 0=8.3, aromatic proton of fluorescein)
7.30(d, 1H, J=8.3, aromatic proton of fluorescein),
6. 87 (ﬁfflgh aromati-c protons of fluorescein), 6.72
(dd, 2H, JF=R. 4, J=8.8, aromatic protons of
fl uar.esaei n) c@ﬁ%énl 4H, 2x(-CH=CH), 5,38 (m 1H
> CH20-), 4.58 20(dd, 1H, J=6.6, Jg,""=11.8,

4. 34 n (dd 1H, J=3.2, Jgen=11. 8,
4.14 (m 2H, -OCH CH2-0-P-) (4.1 (m 2H,
0. (M, 25 N GRYGRIF Crghit C9)

1 —1s

HC S)2 48 (m 4H, 2x(-CH2-00), 2.39
(m 4H, { CH2CH2CH2Q0), 25 2.19 (m 8H,
1.84 (m 2H, CH2- fluorescein

- P- O CH2, \NH.-
3.39 anad, 3. 5: 2

Texas Red
(5~isomer)

8 N—* Lucifer Yellow

O

15



10

20

cadaverine), 1.8 (m 10H, COCH2CH2CH2CH2CQ,

2x( COCH2CH2-, and CH2-- fluorescein cadaverine ), 1.62
(m 2H, CH2- fluorescein cadaverine) 1,42, 1.46 (2 bs,
40H, 20 CH2), 1.05 (m 6H, 2 CH3). 30 Association of
KODE- f | uorescein (1) with cell nmenbranes
KODE- fl uorescein (I) readily associates with the
menbrane of red bl ood cells. Insertion of the nolecule
i s observed when 5 di spersions of the nol ecul e at
concentrations greater than 0.1 ng/m are contacted

W th suspensions of the red blood cells. A nmediumto
strongly fFluermsedng cell was consi depedatagieondi cate a
uni formdi stribution of the nolecule across the if)
cell menbrane (Figure 1). The incorporation and

di st Hiblaty on appears to be stable for a period of at

| east 40 A when cells are stored in the dark
EXAMPLE % COH

Tetramethylrhodamine
(5~-isomer)

(HyC) N

Table 1. Fluorophores (represented as neutrally charged protonated

species).

For the preparation of KODE-BODIPY (V), BODIPY may
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 1,2-0-dioleoyl-
sn-glycero-3-phosphatidylethanolamine (DOPE) (L-A)

To a solution of bis {N-hydroxysuccinimidyl) adipate (A) (70
mg, 205 pmol) 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 partially

concentrated in vacuo.
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Acti vat ed

1, 2-0-di ol eoyl - sn-gl ycer o- 3- phosphat i dyl et hanol am ne
(DOPE) (L-A) was prepared as decribed in Exanple 1.
Condensation of DOPE-A with

4, 4-difluoro-5, 7-di met hyl- 4- bor a20

3a, 4a- di aza- s-i ndacene- 3- propi onyl et hyl enedi am ne,
hydrochl ori de (BODIPY FL EDA) To a solution of 15 ngy
(15.5 pnol) activated DOPE in CH2C12 (0.5 m), 5 ny
(13.5 pnol) of BODIPY FL EDA in N, N- 25

di methyl formam de (0.3 mM) and 5 pI of tri ethyl am ne

wer e added. The m xt kept

{8 at Pé‘atf%ﬁﬁﬂ%’ g% maeé{grggp (1Sep£h%§ LEE]ZO
kethehdor of. ok nacereitchanod)) odf tbherqrm)dtuarmeyl@lddéae 14.2
rr%§£750 d PECDE B I PY %9(1111 'f__rt’?'\!a'§adl Eolmé@%ygugﬁ TLC

5E8t at e |sopro janol . water :
<@@ms¢@@emett1ar1<;1 wBtr 4(H:Bs0-IH, Rar ot dDBP%TZb?n 81‘f =
P@sm 2 (d, 1H, J=3.8 aromatic proton of
I P 7 (d, 1H, J=3.8 aromatic proton of
BODI PY), 6.32 (s, 1H, aromatic protons of BCD PY),

5H5@4P( mCDéﬂ/OZ%éDC}F@TI')é 5.38 5(m |H,
0-), 4.58 (dd, 1H, J=3.2, Jgenrll.8, HHC
0- C(O) 1, 4. 33 (dd, 1H, J=6.6, Jyreneil.s,

Hsl@sOAC(®-3)9 4o 16 H,t -0CH-CAsECBo-Pr 0 GA2-(CHR-NH- =342,
FL b ORI L TR a5 3 “z‘gﬁ*ﬁ*w S
-CCER HOHHO-Q Y MH(CH2 ) 23 Nish, 02 H BOPY -V CI2 -7B:2) (s A - B, (TGHEH,
—fCHg—OP), 3,61 (m, 2H, PO-CH,-CH,-NH,), 3.00 (s, 4H, ONSuc),
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,
2% (COCH,CHz—), 1,43, 1.47 (2 bs, 40H, 20CHz), 1.04 (m, 6H,
2CHs) .

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-CHZ0-),
4.34 (dd, 1H, J=6.61, J=11.98, -CCOOHCH-CHO-CHz0-), 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,CHCO), 1.78
(m, 4H, 2x(COCH,CH,~), 1,43, 1.47 (2 bs, 40H, 20CHz), 1.04 (m,
6H, 2CHjs).

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

fluorescein (fluorescein cadaverine)

To a solution of activated DOPE (L-A) (5 mg, 5.2 pmol)} in N,N-

dimethylformamide (0.5 ml) 3 mg (4.6 pmol) of fluorescein
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10BODI PY ), 2.48 (m 411, 2x(-CH2-00) , 2.45 (s, 3H,
CH3 of BODIPY ), 2.37 (m 411, O00H2CH2CH2CH200), 2.19
(m 811, 2x(-CH2- CH=CH CH2-), 1.8 (m 811,
COCH2CH2CH2CH200, 2x(COCH2CH2-)), 1.46, 1.43 (2 bs,
40H, 20 CH2), 1.05 (m 6H, 2 CH3); 3.31 (g, 6H, J=7.4,
3XxCH2 of Et3N), 1.50 (t, 9H, J=7.4, 3xCH3 of Et3N). 15
Al t hough the invention has been described by way of
exenpl ary enbodi nents it shoul d be appreciated that
vari ations and nodifications may be nmade w th out

I t C i nyenti.Qn. r
CROA R ALSRADEPTERL STt U 5 YL R YR TRE P
adtdd .eqlihe atieritugeares | kepor por & éd agsredm Spepefatorlel, ythen

ferred,fo in this specification _.CLA M Wat

g:((l?aﬁ molgs?’io By A 1UST 3@%%%“8 e?Fe rr%lgktélf “of % f]}(ee ptCar
stanuctenperatarSi £82- L h.ncl udi ng the substructure; 10 00

Column chromatography (Sephadex LH-20, 1:1 chloroform-
methanol, followed by silica gel, ethyl acetate-isopropanol-
water, 6:3:1) of the mixture yielded 4.2 mg {(67%) KODE-
fluorescein (I), Re 0.5 (ethyl acetate-isopropanol-water,

6:3:1).

'H NMR (CDCl1l3/CD3OD, 1:1), &:

lKODE—fluorescein (¥) - 8.38 (bs, 1lH, aromatic proton of

fluorescein), 8.15 (dd, 1H, J=1.7, J=8.3, arométic proton of
fluotescein) 7.30(d, 1H, J=8.3, aromatic proton 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,0O-), 4.58
(dd, 1H, J=6.6, Jgem=11.8, HHC-O-C(0)-), 4.34 (dd, 1H, J=3.2,
Jgen=11.8, HHC-0-C(O)-), 4.14 (m, 2H, -OCH-CHp-O-P-) (4.1 (m,
2H, -P-O-CHp-CH,-NH-) 3.80 (m, 2H, N-CH;(CH;)3;~CH,NH-C=S) 3.39
and 3.58 (2m, 2x2H, N- CH-CH,-O-P- and N-CHp- (CHz)3~CH,NH-
C=S)2.48 (m, 4H, 2x(-CHp-CO), 2.39 (m, 4H, COCH,CH,CH,CH,CO),
2.19 (m, 8H, 2x(—C§£—CH=CH—C§g—), 1.84 (m, 2H, CHz- fluorescein
cadaverine), 1.8 (m, 10H, COCH,CHpCHpCH,CO, 2x(COCH,CH,-, and
CH;-- fluorescein cadaverine ), 1.62 (m, 2H, CHy- fluorescein

cadaverine) 1,42, 1.46 (2 bs, 40H, 20 CH;), 1.05 (m, 6H, 2
CHs) .

18



10

15

20

25

30

(CH2), where; 15F is a tluorophore; 61-S2 is a spacer
linking FtoL; Lis alipid selected fromthe group
consi sting of diacyl- and dialkyl-glycerolipids,

i ncl udi ng gl yoer Ophospholipids; '70mand n are

i ndependently 3 to 6; Rl is O O 5; and * is other
than H 2)The fluorescent cell marker of claim1l where
F is 25selected fromthe group consisting of:

fl uorophores of fluorescein, O egon G een,

Pennsyl vani a Green, Tokyo G een, eosin, BOD PY, BODIPY
TAs AL XA FlwokoRb G ublt-&xde il Yoy @5, cAl exerblraoss 488,
Al exa Fluor 568, Al exa Fluor 594, Texas Red, Lucifer
Yel | ow, 30t etranethylrhodam ne and their derivatives.
KODE-fluorescein (I) readily associates with the membrane of

red blood cells. Insertion of the molecule is observed when
dispersions of the molecule at concentrations greater than 0.1

mg/ml are contacted with suspensions of the red blood cells.

A medium to strongly fluorescing cell was considered to
indicate a uniform distribution of the molecule across the
cell membrane (Figure 1). The incorporation and distribution
appears to be stable for a period of at least 40 days when

cells are stored in the dark.
EXAMPLE 2

Activated l,2—O—dioleoyl—sn—glycero—B—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 pymol) activated DOPE in CH,Cl,
(0.5 ml), 5 mg (13.5 umol) oﬁ BRODIPY FL EDA in N, N-
dimethylformamide (0.3 ml) and 5 upl 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
(X}, Ets;N-salt; MW 1289.6, Re 0.3 (ethyl acetate-isopropanol-

water, 6:3:1).
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3) The fluorescent cell marker of claiml1l where F is
sel ected fromthe group consisting of: fluorophores of
fluorescein, SODI PY and their derivatives. 5 4) The
fluorescent cell marker of claim1 where the sumof m
and nis 6 to 9 and * is Car N 5) The fluorescent
cell marker of claim1l where F is the 10fl uorophore of
fluorescein or one of its derivatives and Si is a
Ca_s-dianinoalkyl derivative selected fromthe group
consisting of ! 3-dian1nopropy| 1, 4- di am nobutyl,

r 5- am nopent rivatjves )T r t
0y o ISRETAY 3911 VR 48 159) TosplL ot sssentor
fgdmpespa noordpne,of=Bt % Mavat|M@ndf$0DI§Y® 6.47

MelklthlclJLel ) | ugrescent igel |
é? ‘?%I al'yaFn P Sitve %&? sO%t EEEBS \;I u%r gghgér}e lof'
fémaes«:mn‘bt@momé Et§JfDIPt’s, debOvari vEy fd-gi=Gis) . 5-38

(§Ham6&Pe§ﬁc¥-‘c)azél‘>',0lAf ebdyda, 84, Thesfd uorgscend, HHC-
(e nar ker “of—claiim’1 ereFlsthequoro%é)otegf
fa-gdpestei h Gr (dhe 16 Prs- Gerdowat i ves B53RC

sgl estied 4 om bhe- @ 06, -wRcl Ydi NQ:(m; 2H, - -OCH-CH,-O-P-),
3.60 (t, 2H, P-O-CHp—CH,-NH-), 3.46, 3.42 and 2.8 (3m, 4H, 2H,
2H, —C§27C52—C(O)NH(C§_2)2—NH of BODIPY), 2.70 (s, 3H, CH; of
BODIPY ), 2.48 {(m, 4H, 2x(-CH,-CO) , 2.45 (s, 3H, CHj; of
BODIPY ), 2.37 (m, 4H, COCHzCH,CHpCH,CO), 2.19 (m, 8H, 2x(-CHz-
CH=CH-CH,~), 1.8 (m, 8H, COCH,CH2CH,CH,CO, 2x(COCH2CHz-)), 1.46,
1.43 (2 bs, 40H, 20 CHp), 1.05 (m, 6H, 2 CH3); 3.31 (q, 6H,
J=7.4, 3xCH, of Et3N), 1.50 (t, 9H, J=7.4, 3xCHs 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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CQ(CH2) 3C0-, -CQ(CH)4C0- (adipate), -00(C142)5C0- and
- CO(C14) 5NHCQO(CHz) 5C0-. 9) The fluorescent cell

mar ker of claiml1l where F is the 30fl uorophote of
fluorescein or one of its derivatives and S2 is

-CQ(Cl112) 4C0- (adipate). 10)The fluorescent cell
mar ker of claiml where E is the fluorophore of
fluorescein or one of its derivatives and the

strggglugse i ncl udes the substructure: 5 or 0

What we claim is:
5 1) A fluorescent cell marker of the structure:
F-5;-82,-L

including the substructure:

10
Ry o) o]
*“Jl\\\\ ’,,z(CHz)m *
y ) (Chy)
where:
15 F is a fluorophore;
5«53z is a spacer linking F to L;
L is a lipid selected from the group consisting
of diacyl- and dialkyl-glycerolipids, including
glycerophospholipids;
20 m and n are independently 3 to 6;
Ry is O or 8: and
* is other than H.
2) The fluorescent cell marker of claim 1 where F is
28 selected from the group consisting of: fluorophores of
fluorescein, Oregon Green, Pennaylvania 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,
30 tetramethylrhodamine and their derivatives,

2t



{CH& where mand n are independently 3 to 5 and * is
other than H The fluorescent cell marker of claiml
where F is the fluorophore of BODI PY or one of its
derivatives and Sl is a S3_& alkionyl di am ne. The
fluorescent cell marker of claim1l where F is the

fl uorophore of BODIPY or one of its derivatives and Si
is propionyl ethyldiamne. The fluorescent cell narker
of claim1l where F is the fluorophore of BODI PY or one
of its derivatives and S2 is selected fromthe group
COAsi ti ngTioé F1GFCHZNBCH1I B Ee313R2)AN@-m( adihpat &) iand
- CQ( CH2) 5g-pIect-£laefzch 9%@%@@\2}% c%%lsllsmgkgf O ubtiideds of

where Fis the f uoroBDore or one of Its

deri vat i vES ISR i EORT( @ﬁ)"ﬁ’@@r ‘f%dl"ﬁ%\’t"éﬁs 15) The

5fluorescent cell marker of claiml1l where F is the

10

15

20

25

30

fI gpr ophogg. of \BELRAEY Qn10Re @k b Sideki N%tevgsch%ngum
t he structure i ncl udes the substructure; 2)"

where p, 9f dhd™" aré Pridepetifernt 1§ 3 Fol5 and * is
other than H
3 The fluorescent cell) marker of claim 1 where F is the

fluorophore of flugrescein or one of its derivatives
and S, is a Ci-s~diaminoalkyl derivative selected from
the group consisting of: 1,3-diamincpropyl, 1,4-
diaminobutyl, or 1,5%-aminopentyl derivatives.

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

and S; is a Ci.s-aminoalkylthioureidyl.

7) The fluorescent cell marker of claim 1 where F is the
fluorophore of fluorescein or one of its derivatives
and 8; is 5-((5-aminopentyl) thioureidyl.

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

CO {CHz) 3CO~, ~CO(CHj},CO- (adipate), -CO{CH»}sCO- and -
CO (CH3z) sMNHCO (CHz) 5CO~.

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

fluorophore of fluorescein or one of its derivatives

and S; is -CO(CH;)4CO- (adipate).
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16) The fluorescent cell marker of claim15 where the

sumof p, gand r is 0. 17) The fluorescent cell

mar ker of claim 16 where pis 2, 15gis 2 and r is 4.
18) The fluorescent cell marker of Claim1l1 where L is

sel ected fromthe group consisting of:

di acyl gl ycerol i pi ds, phosphati date, phosphati dyl

20chol i ne, phosphatidyl ethanol ami ne, phosphati dyl

serine, phosphatidyl inositol, phos hat i dyl ycer ol
and §i phosﬁh%\tﬂﬁﬁﬁeiﬂe&?&e?%ql BeFksred f‘%}d‘r’d“ohé“%&lren%rlé the
of trans- 3fhexagdecsnoifCfagirdzceirs ob- drexadetenakei atiitles
Ci s-7- hexagggenai & A gttgre %%lé?dergegﬂg%q%@%c ggd ci s-
256- oct adecenoi c aci Cl s-9- oct adecenol ¢ acl

trans-9- octadecenoic acid, trans-11-octadecenoic
acid, cis-11- octadecenoi @ acid, cis-2bl-eicosenoic
acid or cis-13- docacnoicllacid. 19)Thie fl ugrescent
cell marker of claim18 e_LHek)d piie. | s-deri ved

%rom one or nore cis-d¢§saturfiied fotty adtds. 5 20) The
| uorescent cell marker of claim19 where L is

sel ected fromthe group consisting of:

1, 2- 0-di oleoyl sn-gl ycer o- 3- phospRé&t i dyl ot hanolam ne
(DOPE), 1, 2-0-

di stearyl - sn-gl ycero- 3- phosphat i dyl e} hanoloam ne ( DSPE)

and rac-1, 2-di ol eoyl gl ygerol (DOG).
*ji /(Cﬂg)m JL*

N N {CH,)
10
where m and n are independently 3 te 5 and * is other
than H.
11) The fluorescent cell marker of c¢laim 1 where F is the
15 fluorophore of BODIPY or one of its derivatives and S
is a Cs.s—alkionyldiamine.

12) The fluorescent cell marker of claim 1 where ¥ is the

fluorophere of BODIPY or one of its derivatives and Sy
20 is propionyl ethyldiamine.

13) The fluorescent cell warker of claim 1 where F is the
fluorophore of BODIPY or one of its derivatives and S;
is selected from the group consiting of; -CO(CH;);C0-,

25 -CO{CH;) 4CO~ (adipate) and -CO{CHz)sCO-.

14) The fluorescent cell marker of claim 1 where T is the
fluorophore of BODIPY ox one of its derivatives and S;
is ~CO{CHz) («CO-~ (adipate).
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21) A fluorescent cell marker with the structure: by

HH OH designated KODE-fl uotescein (1) and where Mis

typically H but nay be replaced by anot her nonoval ent

cation such as Nat, |le or NH44. 22) A Fluorescent cel

marker with the structure: desi gnat ed

RODE- Oregon Green (I1) and where Mis typically H, but

may be repl aced by anot her nonoval ent 25cation such as

Na4, K4 or NH4. 23)A fluorescent cell marker with the

structure: 5

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

fluorophore of BODIPY or one of its. derivatives and

the structure includes the substructure:

5
(cug § B fom,) -~
A e
[3) X
q
0 o} 0
where p, g and r are independently 3 to 5 and * is
othex than H.
10
T 16 The fluorescent cell marker of claim 15 where the sum
of p, q and r is 8.
17) The fluorescent cell marker of claim 16 where p 1s 2,
15 q is 2 and r is 4,
18) The fluorescent cell marker of ¢laim 1 where L is

selected from the group consisting of:
diacylglycerolipids, phosphatidate, phosphatidyl

20 choline, phosphatidyl ethanolamine, phosphatidyl
serine, phosphatidyl inositol, phosphatidyl glycerol,
and diphosphatidyl glycerol derived from one or more
of trans-3-hexadecenoic acid, cis-5-hexadecenoic acid,
cig-~7-hexadecenoic acid, cis-9-hexadecenoic acid, c¢is-

25 6=~octadecenocic acid, cis-9-octadecenoic acid, trans-9-
octadecenoic acid, trans-ll-octadecenoic acid, cis-11-
octadecencic acid, c¢is-ll-eicosenoic acid or cis~13-

docsenoic acid.
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desi gnat ed NODE- Tokyo Green (I TT) and where Mis
typically a, but nay be replaced by another nonoval ent
cation such as Na+, K4 or NH4+. 10 24) A fl uorescent

cel |

marker with the structure: desi gnat ed

KODE- Penrwyl vania Green (1V) and where Mis
15typically H but may be replaced by anot her
nonoval ent cation such as Nat, Kt or NH4'. 25 A

flug
desi ghat ed

Fscenh %3' warke w.th t e structure; 11,C 2

UBHITRY (WHahE ¥HePE MtE %wﬁeam?e

but may belfrs aée%?rbymarﬁ}phe?nermmovaﬁeemsmagwmoh

K fored atiss. 5 26) A nethod of marking cells or

mul ti-cellular structures including the step of:

The fluorescent cell marker of claim 19 where I 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 raec-1,2~dioleoylglycerol (DOG).

A fluorescent cell marker with the structure:

as Na+,
5 20
10
21)
i5
22)
20
25

designated KODE-fluorescein (I) and where M is
typically H, but may be replaced by another monovalent

cation such as Na’, K' or NHs .

A flucrescent cell marker with the structure:

o

f\/\/\rlwf\/\rﬁxx\m% /\(mgﬂvn\/\/\@yﬁ\/\/«v»\

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

cation such as Na'*, &' or WNH4".

25



Contacting a suspension of cells or nulti-cellular
structures with a cell marker of claiml1 for a 10tine
and at a tenperature sufficient to allow incorporation
of the marker into the nenbrane of the cell or

mul ti-cellular structure. 27) A cell or multi-cellular
structure incorporating a 15cell marker of claim 1.
28) A cell or nulti-cellular structure produced by the
met hod of cl ai m 26.

23) A fluorescent cell marker with the structure:

HO,

¥
g

Q O ﬁiNWM“\/\b_E;O/\[:TVW\N\A
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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.'.

10 24) A fluorescent w¢ell marker with the structure:

designated KODEw?ennsylvania Green (IV) and where M is

15 typically H, but may be replaced by another monovalent
cation such as Na‘', K' or NH.'.

25) A fluorxgascent cell marker with the structure:

20
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15

26)

27)

28)

designated KODE-BODIPY (V} and where M i1s typically H,
but may be replaced by another monovalent cation such

as Na*, K' or NH4 .

A method of marking cells or multi-cellular structures

including the step of:

. Contacting a suspension of cells or multi-cellular
structures with a cell marker of claim 1 for a
time and at a temperature sufficient tc allow
incorporation ¢of the marker into the membrane of

the cell or multi-c¢ellular structure.

A gell or multi-cellular structure incorporating a

cell marker of claim 1.

A cell or multi-cellular structure produced by the

method of claim 26,

27



