WO 2004/ 006966 PCT/ |1 B2003/002785 1 STERO D CONJUGATES, PREPARATI ON THERECF
AND THE USE THEREOF 5 The present invention relates to new steroid

conj ugat ewotzaetooayee useful for the diagnosis and treat memtiBzi3/se78d
cancers and hematol ogi cal malig- nancies. 10 Further the invention rel ates
to conbinations of said steroid conjugates with cytotoxic agents show ng
synergistic effects in the diagnosis and treatnent of cancer. 15
BACKGROUND FOR THE | NVENTI ON Cl assi cal steroid hornmone action is nediated
through intracellular steroid hornone receptors. The- 20 se proteins

di nmerize, after steroid binding, translo cate to the nucl eus, and exert
specific nuclear transcription factor effects on specific steroid-

sensitive genes [1]. In rec ears e | es

i ndi cate that, ins}e{ﬁ%thDi on' ngrtr <] E%EP %\(/%%gé%%{%log%t ?%%,U%éfp‘trg&r%fq S bear
non-genom c ef- fects, nediated in mnutes, and inplicating different’

pat hways than those involved in classical steroid re- ceptor action [2, 3].
Non-genom c steroid actions we- re, in addition, been found in cells not
expressing 3@ classical steroid receptors. The above, non-genomic ‘steroid
receptor actions were attributed to another «class of steroid receptors,
found on nenbrane of Tkel lxxesant banngnbiochembat¢y, tioomoawl agieadid/ and

CONFI RVATI ON nggj\ﬁ%a?t%osm Q:%%%GG aprg/ h@%@gg‘i/ 098z85thg diagnosis and

treatment of solid cancers and hematological malig-
nancies.

10 Further the invention relates to combinations
of sald steroid conjugates with cytotoxic agents
showing synergistic effects 1in the diagnosis and

treatment of cancer.

15
BACKGROUND FOR THE INVENTION

Classical steroid hormone action is mediated

through intracellular steroid hormone receptors. The-

20 se proteins dimerize, after steroid binding, translo-
cate to the nucleus, and exert specific nuclear
transcription factor effects on specific steroid-
sensitive genes [1]. In recent years, however, a num-
ber of studies indicate that, in addition to the

25 above genomic action, steroids bear non-genomic ef-
fects, mediated in minutes, and implicating different’
pathways than those involved in classical steroid re-
ceptor action [2, 3]. Non-genomic steroid actions we-
re, in addition, been found in cells not expressing

30 classical steroid receptors. The above, non-genomic
steroid receptor actions were attributed to another
class of steroid receptors, found on membrane of

cells, and being biochemically, immunologically and
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pharmacol ogically different fromclassical steroid receptors. Until now,
non-genom ¢ steroid effects we- re found for estradiol, cortisol, and

t est ost erwoepo4/Gomoeani mal ti ssues, usually not- expressi RETABASIN@ASS 5
receptors [2-13]. Activation of these non-classical steroid sites, found
on nmenbranes of cells was the increase of the flux of extracellul ar
calciumto the cytosol [8-10, 12, 14], and in sone tinmes, nodifica- tions
of the cytoskeleton [7, 15] . In all cases, BSA 10 conjugated steroids were
used as ligands for these extracellular {menbrane) steroid sites, in order
to identify these sites. |Indeed, coval ent binding of steroids with high

(60 kD) Mol eculgaMel@loPI @B PS dImkasdhesedwl eaulas 401 | aasa-dihei 1
lipid solubility 15 (and therefore the property of translocating to the

cel | through tHEGRRENES meYBE AheOYndNEBNEFREBLENERETRILEN affiesit ssolarbi | ity
and the possi bijd t ¥oahdbi fgh ngsttaaspeci fddk-Sityoi dagit eéesb@"ezgg{%ea' ly
e

avai | abl e sources of these conpounds are currently avail
Si gma Chem cal JGIb aSiLmEéwté-S%S:US#%UélNeﬂlemOtt heﬁeggsshugarclaq:ﬂﬁmqaehl ons

of this nenbra ngl SCl[rzecig@t orA@tgHé(@}#IQn tfavtehggé theoe{l_cdl%sscglcgeld so

far. GB 2 068 973 ose conjugates ter- ord and an 1 nmunogeni c
protein such asS R s@ﬁﬂﬁ?ﬁ ZSECaJlIbimpn fm&mhmam cbnpuslits owasf athe

i ncreasing ovulatian, f,atctf1 @E% &@g%céﬁgm}]ﬁ%gl 0ge (s:lgogltug%tehes of a

pro- tein and a low nol ecul ar el ere
menti oned as examssl of 8sueh. 1Bovm4é ,seamdn:&ﬁ) abdnemtdmes memid ichieth-as an

cxaml e of 2, PRGN opoeabl &y nauel canpyonter. Lh bl epglepariol (he
nmpoundas IS Ccy OS a |cun1a "t pr 'n
specific anﬂmbmmnjugamﬁdywﬁemblds were used as 11gands for these
extracellular (membrane) steroid sites, in order to
identify these sites. 1Indeed, covalent binding of
steroids with high (60 kD) molecular weight proteins
makes these molecules to loose their lipid solubility
15 (and thErefore the property of translocating to the
' cell through the plasma membfane) and confines them
with water solubility and the possibility of binding
to specific steroid sites. Commercially available
sources of these compounds are currently available
20 (e,g, Sigma Chemical Co. St Louis, MO, USA). Never-
theless, human applications of this membrane steroid
receptor activation have not been described so far.

GB 2 068 973 A, disclose conjugates of a ster-
oid and an immunogenic protein such as human serum

25 albumin for wuse in compositions for increasing
ovulation in cattle.

EP 1 104 677 A2 discloses conjugates of a pro-
tein and a low molecular weight compound, where ste-
roids are mentioned as examples of such. Bovine serum

30 albumin is mentioned as an example of a protein
useable in such conjugates. If at least part of the
low molecular compounds is cytostaticum and the pro-

tein is a tumor specific antibody, an enzyme or a



WO 2004/ 006966 PCT/I1B2003/002785 3 lectin the conjugates nmay be used for
treatnment of cancer. US 6,372,712 Bl discloses synthetic bifunc- tional

nol ecul eswoane4iondeag a drug noiety and a 5 presenter piPGTABIOBHEPAsH.
Steroids are nmentioned as exanples of a drug noiety and albumin is
mentioned as a preferred exanple of a presenter protein. The con- jugates
may be used to enhance the binding affinity and/or specificity of the
agent to its target. It is 10 stated that the conjugates can be used for
treatment of different diseases dependery on the type of drug noiety
used, but there are no specific teachings on which diseases may be treated

Wi th which drugJmiief ye nMOLH8431Q AL SEL0Sesed Nebapy: AL, GROGET 015
usi ng a conposition conprising progesterone and RU486 (M festerone) or
derivatives thé&2@6frand a portion of HPV E2 protein for the treatnent of

cervical cancer or Geftai s erGANGAr O LaLWLEAl cherhis e The dfRk B2
protein is known to be lethal for the cervical tissde 20 and the connection

with the steroitdosedns M esiafce coniegnéhbect. Phugst eediedymapnise ound to
asterold calihelpialel §r5Ueh, ;000N SAUB AL dEnds Slaq 1ds A

di scl oses a corjugate con- sisting oOf progesterone or estrogen, protein and
a 25 fluorochexamplHre @org udne snamest heand edl peninet ec mengnookdseer oi d

hor none receptqrs.Jj Q%q: e Qﬁ?ﬂ] ti.s ti 9/ 14 Al
di scl ose the p%a n%é(;!feu |éccgl g}éo pogFtiaoﬁlelieecsose%rr%rélIgi %O%/%]]lel?apéﬁgi %ogicti ve
substances 30 jhaweiteg |way aGeeoss=ddiabehhapcbourie tioiadphgs ae find tyei n

fraction in CO%EH%Jf“%ﬁ%%Hf%E@éf”bft@ﬁg EBe%E'to its target. It is
10 stated that the conjugates can be used for treatment
of different diseases dependent on the type of drug
moiety used, but there are no specific teachings on
which diseases may be treated with which drug moiety.
WO 01/82910 A2 discloses therapy of cancer
15 using a composition cqmprising progesterone and RU486
(Mifesterone)Aor derivatives thereof and a portion of
HPV E2 protein for the treatment of cervical cancer
or certailn pre-cancerous cervical lesions. The HPV E2
protein is known to be lethal for the cexrvical tissue
20 and the connection with the steroid seems to enhance
this effect. The steroid may be bound to a steroid
carrier protein such as human serum albumin.
US 4,215,102 Al discloses a conjugate con-
sisting of progesterone or estrogen, protein and a
25 fluorochrome. The conjugates may be used for detec-
tion of steroid hormone receptors in excised human
tissue sections.
WO 99/13914 Al disclose the pharmaceutical com-
positions comprising therapeutic active substances
30 having low agqueous solubility bound to a plasma pro-
tein fraction in controlled aggregation state in or-
der to increase the soluble amount of the active

substances and thereby increase the availability the-



der to increase the soluble anmbunt of the active substances and thereby
increase the availability the WO 2004/ 006966 PCT/ | B2003/002785 4 reof

WO 93/ 02680 2004/6%6|1 ose a del i vering system for gl ucoc@criiBziosso2asi ng a
protein carrier nolecule hav- ing a binding site for glucocorticoids and a
binding 5 site for the targeted cell population. There is not indicated
particul ar indication for which pharmaceu- tical conpositions conprising
said delivering systens are useful but it may be used for conditions known
to be treatable with glucocorticoids. 10,DESCRI PTI ON OF THE | NVENTI ON The
invention is based on the discovery that 15 steroid conjugated to a
manmmal i an proteegfnay - sur- prisingly have a cytotoxic effect on cancer
cells, even when neithen%%he steroid nor the mammalian pro- tein by itself
exert any substantia"Cy i otOx¢e! bl féeelosg heeliivesnacaspetien Heor

invention rel agedcbeokhe cdish fs P & pPBEEi St Sk dS A %f@%}uéﬂn&&\h— are
not cytostaticum  conjugated with manmmalian proteins for the manufacture
of phar naceut i é8f ébﬁﬁ@@g%m%n§lF6rfQﬂu91¢@9@®¥h%C©id§oﬁﬁd-GBH@Em@imH

hemat ol ogi cab BRe 2% di OPAACIGS-gthey SLET O Wa L | g
steroid thereoféhaving a cy;oéF%tiq e?fecg) entg%#ﬁUgg%gggtgg Zﬂébluble
manmal i an pr ot @hAlcifedt erawtEewlar dgndisatdcsor §Png wihd chhephamrent ¢wn
intended to co Lse q%ig ; het L. r.Qi.d.J nes hei r
anal ogs and dg??égtﬁﬁigégﬁﬁzo 2%%ﬂ8g%§¥ﬁ%p%%%§ g% 4%%%{%grg§ emd

are useful but it may be used for conditions known to

be treatable with glucocorticoids.

10
DESCRIPTION OF THE INVENTION

The invention is based on the discovery that

15 steroid conjugated to a mammalian protein may ' sur-
prisingly have a cytotoxic effect on cancer cells,
even when neither the steroid nor the mammalian pro-
tein by itself exert any substantial cytotoxic ef-
fect.

20 Thus in one aspect the invention related to the
use of one or more steroids thereof, which are not
cytostaticum, conjugated with mammalian proteins for
the manufacture of pharmaceutical compositions for
the treatment of solid cancers or hematological ma-

25 lignancies.

The steroid may in principle be any steroid
thereof having a cytostatic effect when conjugated to
a soluble mammalian protein. The term “steroids” is
according to the invention intended to comprise all

30 natural and synthetic steroid hormones, their analogs
and derivatives thereof such as sulphate and fatty
acid esters, their precursors, metabolites and their

analogs, which may be steroidal or not steroidal in



acid esters, their precursors, nmetabolites and their anal ogs, which may be
steroidal or not steroidal in W 2004/006966 PCT/1B2003/002785 5

st ruct ur ewOAs04ed66gs t he i nventors contenpl ate all nat ®CTAB2003/002785

sem synthetic or synthetic polycyclic nolecules, capable to bind to human
menbrane steroid receptors, 5 their m xtures, precursors and netabolites.
In one preferred enbodinent the steroid is a steroid capable of binding to
a nmenbrane associated steroid receptor. As exanples of suitable steroid
according to 10 the invention can be nengioned: glucocorticoids, cor-
tisol, testoterone, estrogen, estradiol, progesterone and any known

anal ogs t hereofJheyranmal i an protein may according to the in- vention in
principle be any manmmalian protein that is 15 water sol uble when

conj ugated to steroi &S THe2 ﬂ%th&nHﬂ%ﬁ%ﬁqr%eyobée@ﬁﬂéé?e@liamaﬁy

gl obul ar prot ei.gs, %Ieaar@n@;rr@t%s@ragyﬂ%eac g@ﬁ‘g{r@cﬂr e 1R &s of

sel ective human tunoral c¢ell anti- gens. s“are pre erre&aéxanples
of proteins tocaﬁébéémﬁﬂy@¥%ﬂtéosﬂérﬁﬂugm@mbbadﬁngteaonwenﬂﬂﬂyﬁqnﬂl

Human al burm £s; a0d, YIRS, 8e" uBAl N BHY esales of preferred

proteins to be conjugate acc ng to the 1 nvention Human al bum ns
are particul ar preferIrfedOrlﬁ d@:ﬂ%ﬁefeitm embodamteindul Bhecaljaigst® is iant ended

A
steroid receptor.

As examples of suitable steroid according to

10 the invention can be mentioned: glucocorticoids, cor-
tisol, testoterone, estrogen, estradiol, progesterone
and any known analogs thereof.

The mammalian protein may according to the in-
vention in principle be any mammalian protein that is

" 15 water soluble when conjugated to steroid.

The wmammalian -protein may be - sélected ‘among
globular proteins, plasma proteins, albumins, binders
or antibodies of selective human tumoral cell anti-
gens.

20 Albumins are preferred examples of proteins to
be conjugated to steroids according to the invention.

Human albumins and bovine serum albumin (BSA)
are examples of preferred proteins to be conjugated
according to the invention.

25 Human albumins are particular preferred in case
that the particular conjugate is intended for treat-
ment of a human being.

The term protein is contemplated to comprise
natural and non natural proteins. In this context non

30 natural proteins are considered any protein that dif-
fers from a natural occurring protein in amino acid
sequence, glycosylation pattern or chemical modifica-

tions. Non natural proteins may be provided using re-



30 natural proteins are considered any protein that dif fers froma natural
occurring protein in amno acid sequence, glycosylation pattern or

chenm cal wodonés#/wevsest i ons. Non natural proteins nay be pPoTiiEzu3/06&78T) re WO
2004/ 006966 PCT/1B2003/ 002785 6 conbi nant DNA technol ogi es or by chem cal
nodi fica- tions of natural proteins. Non natural proteins provide the
possibilities of nodifying natural proteins in order to e.g. reduce 5 the
antigenicity in a intended host; insert a suit able hapten; increase the
stability of the protein against e.g. oxjpdation; provide a suitable site
at the protein for inproved attachnent of a steroid; provide a suitable

way of prOdUC'Q%ﬂﬂﬁiéﬁﬂeﬁﬁﬁdﬂ@éﬁnd&%éf@é‘o%b@npaéﬁéﬁicgioﬁﬁbﬁ%l &

consi dered mamal | an rotein if they directly or indirectly are eri ved
from natural néhReaElS predigiads PEiEhings: by e. g, chemical nodification of

| solated natural protgld, »gt,ula1Dydaeathl nanlb, DA LAChDAIAALGS s ciliere a

gene éncod- ing a manmalian protein is used in s origi
modi fied form d@umﬂdﬂfxwmﬁemmEHM®y beopebwsdéd brderatpatupgal resimgece or

fromtissue uIt % { gg{g{ 95 Q?C?ﬂpéngé Ak . ceII rogi%%gtgy

r econbi nant gles IS W |IIs e average prac-
tioner to prOV|adbéLea gapEﬁnSU|1racbn“®smt tihal @tahnnhltznanr atthepr@treitleiunsi ng

known procedureggldles& fg Ster&ldantrot ei nﬁgﬁowl%%géﬁigﬁll%o%qug%%f% %g t he

i nvention is int use 'I'n 17eat
preferably sel edteedpsotehat £or |rmpmmvednnuumyHMmentn bhe a ntserdeddsubj ect

for the provide a suitable way of producing the intended pro-
10 tein.

Non natural proteins are considered mammalian
protein if they directly or indirectly are derived
from natural mammalian proteins, such as by e.g.
chemical modification of isolated natural protein, or

15 by recombinant DNA technologies, where a gene encod-
iné‘a mammalian protein is used in is origihai or in
a modified form.

Natural proteins may be provided from a natural

gsource or from tissue cultures of natural or recombi-
20 nant cells provided by recombinant DNA technologies.

It is within the sgkills of the average prac-
tioner to provide a given suitable natural or non
natural protein using known procedures.

If the steroid protein conjugates according to

25 the invention is intended for use in a treatment
regimen the protein is preferably selected so that it
is not dmmunogenic in the intended subject for the

treatment.

30 The conjugates according to the invention may
be prepared by procedures that are known per se,
wherein the steroid is attached to the protein. The

attachment may be any attachment that provides for a



treatnment. 30 The conjugates according to the invention may be prepared by
procedures that are known per se, wherein the steroid is attached to the
prot ei n. Wbheoosaws®mehnent may be any attachnent that propCaaB2008/n02a83\0

2004/ 006966 PCT/1B2003/ 002785 7 stable conjugate, preferably a coval ent
attachnment. In addition to steroid further groups may be attached to the
protein e.g. a labelling attached for diagnostic purposes e.g. a hapten, a
coloured noiety, 5 a fluorescent noiety, a radionuclid etc. The coval ent
attachment of the steroid noiety to protgins will be nmade by the use of
conventional nethods (ex. attachnment of a carboxy-nmethyl ether nvoiety,

and the attachnRabitd quohefdtse Dbtdieatiion i Llertartendidddde) . 1n
order to increase the_ selectivity of the “steroid-protelin conjugates,
di fferent attachment s'®f add iser bPd Shsirety t Burheepr @reiupswi Tey b&@enade

(ex. attachmenf:tyough additd a9 acid gr car itions 1,
3, 7, 11 or 15 5? the-steroid ?EEQF?SI @i% ngtqggg?ﬁéﬁ egggakgggﬁzkﬁb to
the invention tHedwguightRsrrrRses be-dised haptereasnentlovfresolvicd etancer s

and haemat o- o ofigdalo,BdHNANG RSy 20, AsEXARhay @rsol [ d cancers can be

mentioned: prostate adenocarcino ornone sensitive and resis- tant) and
its metastases (|ynphhedeovisdeatetatachmprsticditer sthoomdnecsensiti ve

25 phenochr orbdet oRas ShAt Rare oy aranel? BERS tarort eratpet o)
met ast ases braimethatsr s (eneur elttashowrns) of a carboxy-methyl ether
moiety, and the attachment to proteins by the action

10 of carboxydiimide) .

In order to increase the selectivity of the
steroid-protein conjugates, different attachments of
the steroid moiety to the protein will be made (ex.
attachment trough addition of an acid group at carbon

15 ppsitions 1, 3,‘7, 11 or 15 of the steroid - the list
is not exclusive-). . '

According to the invention the conjugates may
be used for treatment of solid cancers and haemato-
logical malignancies.

20 As examples of solid cancers can be mentioned:
prostate adenocarcinoma (hormone sgensitive and resis-
tant) and its metastases (lymph node, bone etc.),
breast cancer (hormone sensitive and resistant) and
its metastases in any places (lymph node, bone etc.);

25 phenochromocytomas and their metastases, bone tumors
and their metastases brain tumors (neuroblastomas)’
etc. (the list is not exclusive).

As examples of haematological malignancies can
be mentioned: Accute and chronic myeloid leukaemia,

30 acute and chronic lymphoid leukaemia and lymphomas (B
and T).

In principle the conjugates may be used for the

treatment of the mentioned indications in any mammal



etc. (the list is not exclusive). As exanpl es of haenmatol ogi cal

mal i gnanci es can be nentioned: Accute and chronic nyeloid | eukaema, 30
acut e andwormweniocssbynphoi d | eukaem a and | ynphonas (B &cd/1B3003/be278% i nci pl e
the conjugates may be used for the treatnent of the nentioned indications
in any manmal WO 2004/ 006966 PCT/1B2003/002785 8 in need for such a
treatnent. As exanples of mammals that may be treated us- ing the

conj ugates according to the invention can be nentioned: human bei ngs,
cattle, dog, sheep, horse, 5 goat, donkeyg cat and nonkeys. Preferably the
conju- gates are used for the treatnment of humans. In a preferred

enbodi nent t he icoRjdegRIRS aGrclc Y di b dnertthe i nvention i s used for the
treatment of cancer or haemat ol ogi cal nalignancies in_a human be- 10 ing.

For such treatnent tHes cBXPUGaEEs OFay"a™Wds nthef pmavbdeaadmerse@red-in any

known admi ni st riglg othe f 86RY 84ERe8S HRrding 66 ak ha8dNiRisH @] A9 pRY par -
enteral , percutaneous or intravenous injection, where 15 parenteral, '
per cut aneous oMeNFiRRsHouBUMARe RS B %r e Capitdfer réed, TiHhafdsageerand

regimens aresgeperdl laohRepe cHe! el nedhkavaccetdaacerho. e disasalion of
the at- tending physician,” taking due considerations to the 20 patient's
age, wei ght, coiadiad @retusedsdir dilly t¥rateetly ebslagesnamy be in the range

of 1 ko booy vel ! & 100PRLEkR SERYRLOAL, ol eLEAT LD e e
range of 5 cording to the invention is used for the treatment of
cancer or haematological malignancies in a human be-
10 ing.

For such treatment the conjugates may in prin-
ciple be administered in any known administration
form such as oral or rectal administration or by par-
enteral, percutaneous or intravenous injection, where

15‘parentera1, percutaneous or intravenousvinjection are
préferred.

The dosages and regimens are generally to be
determined in accordance to the discretion of the at-
tending physician, taking due considerations to the

20 patient’s age, weilght, condition etc.

Generally the daily dosages may be in the range
of 1 mg/kg body weight to 100 mg/ kg body weight,
preferably in the range of 5 mg/kg body weight to 100
mg/ kg body weight, more preferred in the range of 5

25 mg/kg body weight to 50 mg/ kg body weight and most
preferred in the range of 5 mg/kg body weight to .20
mg/kg body weight, and in a particular preferred em-
bodiment the daily dosage is around 7 to 10 mg/kg
body weight. The treatment is generally continued for

30 up to 6 months, preferably in the range of 2 weeks to
6 months, more preferred in the range of 2 weeks to 3

months.

The pharmaceutical compositions may be adminis-



25 ny/ kg body weight to 50 ng/ kg body wei ght and nost

range of 5 ng/ kg body weight to .20" ng/kg body weight, and in a
parti cul awopoefm@rreed em bodi nent the daily dosage is arounE2003b@740 ny/ kg

body wei ght.

The treatnent is generally continued for 30 up to 6 nont

preferred in the

hs,

preferably in the range of 2 weeks to 6 nonths, nore preferred in the
range of 2 weeks to 3 nonths. The pharnaceuti cal conpositions nay be

adm ni s WD 2004/ 006966 PCT/ | B2003/ 002785 9 tered at

regul ar intervals

during the period of treatment in order to maintain a satisfactory concen-
tration of the active conpound in the circulation, as the skilled pe

Wi || appreci at @erEBUS sfthe RRANER: 5 QAU s CAIPOSHT | %écﬁgéf’wa. tﬁft he

i nvention may

be adm nistered_once or nore tines daily or ‘even wt

rson

regul ar inter var§asfegie it oFier dag Bagntader ¢ sEtisfrltkyy eesoeding to

the discretiontohetibe ajft and ngor PRYSEEKBBuLAKLRG ue Lons|

fggfgﬁonaéo t he

treatment 10 efficiency and the acceptance of the patient being "treéated.
Anot her aspect 88 tshHel JiR@ENPEBROR gHtllt akerrrcizbant Thhe pdssipharma-

degradation gf dkhe;ic@n Uahsoace 16Ar 4 ﬁcgioﬁ%gtwﬁ?%g g%[v%@ﬂitohe f

i beration 15 of free hornone. |In order

taln unors pear

t est 0s- t er onebeegeptisristeredmiemdeogenrany ibesadded vansk ¢ten t wioh

treated using @eghgggiq_

conjugate is a't

stoster- 0 one protein conjugateé.

ulting
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di t i ti wh t
O eoege g e e, L s erg e

beari ng estrogendodaypr cgestetione recebeods sameanbinestfi ogee ostaandhhd pro-

10

15

20

25

30

physician taking due consideration to the treatment
efficiency and the acceptance of the patient being
treated.

Another aspect of the invention might take ac-
count the possible degradation of the conjugate ac-
cording to the invention and the resulting liberation
of free hormone. 4

In order to obtain this tumors~bearing testos-
terone receptors, an antiandrogen may be added and
the tumor treated using a steroid conjugate according
to the invention where the conjugate is a testoster-
one protein conjugate.

In addition, for tumors bearing estrogen or
progesterone receptors an antiestroge or an anti pro-
gestin respectively will replace the antitestoster-
one, while protein conjugated estrogens or progestins

will replace testosterone protein conjugates.

In the same line of development, in any tissue’

in which membrane steroid receptors will be found the
corresponding steroid conjugate with 10 times higher
antisteroid agent and anticytoskeleton agents may be
administered. It is within the skills of the average
practioner to determine the optimal combination in a
given situation using common skills and routine ex-

perimentation.



gestin respectively will replace the antitestoster- one, while protein

conj ugat ed estrogens or progestins 25 will, replace testosterone protein
conj ugat ew0 20en/tobwesane | i ne of devel opnent, in any ti s®aa/1B2008/04218<h
menbrane steroid receptors will be found the corresponding steroid
conjugate with 10 tinmes higher antisteroid agent and anticyt oskel eton
agents nmay be 30 administered. It is within the skills of the average
practioner to determne the optiml conbination in a given situation using
comon skills and routine ex- perinentatign. WO 2004/ 006966

PCT/ 1 B2003/ 002785 10 Thus in the aspect the pharmaceutical conposi- tion

according to the inveﬂﬁd@niﬂfi}fhéura{éi%'ct_codﬁgiﬁﬁartﬁQEeQEiHﬁiec%ﬁEJio%ﬁdr ogens
in the case thae the ster- oid present in the adm nistered conjugate is an
an 5 drogen. WiRBUtRSALHHY t 6O bEhBodmT B\ igmy way t feuther doespryset is

believed that the @yt iRseEs 098PSaRLPSKens! assicedl andl r ptars, and
t hereby abolished the effect t%at hg?ﬁnnes I?beratedoggoﬁ1gﬁgo%ﬁﬁgéte
m ght have. 100Aft iRFRFIFendnnhsheadideibtiereth appinpatp tics 40 &nmes
hi gher anmoung ghanthe gt Qf; StE1Pi i cQnj t m_ni St er ed,
calculated on a n%Far ba-.sis.q%ﬁﬁgggg t é%gtﬂégg?eggi§ggr§?%%608%a5he
ster- 15 oi d- pkbeery cbhj ugat belserotl drhandtbgeremiutandresens r bjeakor

e T e M8 R Q08PERY i difo-l A AL AN | SRA2AR O o

anti progestine, re- spectiv nti androgeres, "anti‘estr eéintipro-
20 gestines w Ehebekhown tbett Heompersen $kbétededn fiven a conjugate

might have.

10 Antiandrogens may be added in an amount up to
10 times higher amount than the amount of steroids in
the conjugate administered, calculated on a molar ba-
sis.

In case that the steroid present on the ster-

15 oid-protein conjugate is not an androgen but is es-
trogen or progesterbne the antiandrogené may be re-
placed by an antiestrogen or an antiprogestine, re-
spectively.

Antiandrogenes, antiestrogenes and antipro-

20 gestines will be known for the person skilled in the
art.

As examples of antiandrogens can be mentioned
Cyprotone acetate and flutamide. As examples of anti-
estrogens and anti progestines can be mentioned ta-

25 moxifene and RU486, respectively.

In another aspect the conjugates according to
the invention is used for diagnostic purposes.

For the diagnostic use the specimen is con-
tacted with the conjugate followed by detection of

30 bound conjugate by any suitable technique.

In one embodiment the conjugate is used for di-
agnosis in vivo combined with an antiandrogen in or-

der to achieve a pharmaceutical orchecthomy, and



art. As exanples of antiandrogens can be nentioned Cyprotone acetate and
flutam de. As exanples of anti- estrogens and anti progestines can be

ment i onedwDa0042B6990xi f ene and RU486, respectively. |In ameThBrooasgeess t he
conjugates according to the invention is used for diagnostic purposes. For
t he di agnostic use the specinen is con- tacted with the conjugate foll owed
by detection of 30 bound conjugate by any suitable technique. In one
enbodi ment the conjugate is used for di- agnosis in vivo conbined with an
antiandrogen in or- der to achieve a pharjnmceutical orchecthony, and WO
2004/ 006966 PCT/1B2003/002785 11 bl ock any deleterious effect of free

testosterone. | ddy Suaead Jl diie SANAOAL LU Ssc dagad 10 the

subj ect foll owed by det'ection of the binding of the conjugate to the
target. For such an 5'Rn tiidf @rhgAsBERE J§§3 gondlbgiltiengiss aohefindrabl y at -

tached to the Gjdpate efe SuABRNUELLdofLaamn,y eLeskandense: cogpound

functioning as a contrast agent for X-ray analysi ano odi nent
the conjugate iNngawfef the dicmmests ekoviche. uargﬂunchresany an

bi ol ogi cal spegi; Jﬁ%br@95§ﬁbéf§éegséor by g%ﬂ?lg ggm§ﬁ¥§ rgﬁi&ﬂé%_

speci men. For stich application 1t may’ be advantageéods - ugate is
easy detect abl gadhayf dwe tbeatconhehment efg.detecralliengediids @r ly usi ng

ventor s have TORASaG0 celrarsy HEAEent the 88n dgate Reastdi ng to
the invention agﬂers: oyt dskeldetaormlaatiisng drug.
In another embodiment the conjugate is used for
10 diagnosis ex vivo. In principle any biological speci-
men may be tested for binding of conjugate to the
specimen. For such application it may be advantageous
if the conjugate is easy detectable, e.g. due to at-
tachment of detectable groups or by using antibodies
15 specific for the protein part of the conjugate.
' The inventors have further found a synergy be-
tween the conjugate according to the invention and a
cytoskeleton acting drug.
Thus in s further aspect the invention relates
20 to a pharmaceutical composition comprising one or
more steroids, which are not cytostaticum, conjugated
with a mammalian protein and a cytoskeleton-acting
drug.
The surprising synergy between the conjugaté
25 according to the invention and cytoskeleton acting
drugs allow the treatment of solid cancers and haema-
tological malignancies, which otherwise would be non
responsive or only low or moderate responsive to cy-
toskeleton acting drugs, using this combination.
30 Thus in a further aspect the invention relates
to the use of a pharmaceutical composition comprising
one or more steroids, which are not cytostaticum,

conjugated with a mammalian protein and a cytoskele-



Thus in s further aspect the invention relates 20 to a pharmaceuti cal
conposition conprising one or nore steroids, which are not cytostaticum
conj ugat ewo 2htvewomanal i an protein and a cyt oskel et onPactiBy3/oassy. The
surprising synergy between the conjugate 25 according to the invention and
cytoskel eton acting drugs allow the treatnment of solid cancers and haena
tol ogi cal malignancies, which otherwise would be non responsive or only

| ow or noderate responsive to cy- toskeleton acting drugs, using this

combi nation. 30 Thus in a further aspect ;the invention relates to the use
of a pharmaceutical conposition conprising one or nore steroids, which are

not cytostati Cl&@n—a%%ﬁjrxgﬂ@iﬁ% WESA anERRFRILER R Ll QO%@@J Laegskel e VO
2004/ 006966 PCT/ |1 B2003/ 00278 12 ton-acting drug for the treatnment of

solid cancer omacHREREOSISGlc R lFgIegedssi-es. The term "cytoskel eton acting
drugs' 1s accord- NGl {hem! uepbLR0I LSS, LBCLRE USUAL MBI NG AR S
d b t1oned Taxol or

exanpl es of a cytoskeleton-acting drug can be nen-
Taxotere. The tindathenthesiigrenttionbi ngetdoninf thhe worlu- mganéngccdsli ng to

the inventio t ogkel et I r . b rforned b
adninistrati%n%%%ﬂ§%%¥loégh§fngggagg%gﬁgggn%gg?@%Oﬁﬁggﬁpffg1ngebéwipbctive
conpounds, or ittiomey Fexedl™ omBdxoreadfi.ni stration of separate

pharmaceutical entiti i Sl h njugate and another.
conprising the cytoske‘%t%ﬁgaég |ngé%$% .51§O%§é£8 %Sﬁeg%a$ S &Gi'ehs of

t he conjugate arde thecoydoskeket athactnmgntiog arel sanmdyarodke idiercor -
acting drug may be performed by administration of one

10 pharmaceutical composition comprising both active
compounds, or it may be performed by administration
of separate pharmaceutical entities, one comprising
the conjugate and another comprising the cytoskeleton
acting drug.

15 The dosages and regimens of the conjugate and
the cytoskeleton-acting drug are similar to the cor-
responding dosages and regimens applied if the par-
ticular conjugate and drug were administered sepa-
rately.

20

If the conjugate and the cytoskeleton-acting
drug and/or the antisteroid compound are administered
as separate pharmaceutical compositions, they may
conveniently be provided in a kit comprising these

25 two pharmaceutical compositions.

Thus in a further embodiment the invention re-
lates to a kit comprising:

a pharmaceutical composition comprising one or

more steroids, which are not cytostaticum, con-

30 jugated with a mammalian protein; and

a pharmaceutical composition comprising a cy-

toskeleton acting drug, or

one of an antiandrogen, an antiestrogen and an



respondi ng dosages and regi nens applied if the par- ticular conjugate and
drug were adm ni stered sepa- rately. 20 If the conjugate and the
cyt oskel eworzo@aosesg drug and/ or the antisteroid conpouldTABZO3I$H St er ed
as separate pharnmaceutical conpositions, they may conveniently be pr
in a kit conprising these 25 two pharnmaceutical conpositions. Thus
further enbodinent the invention re lates to a kit conprising: a

phar maceut i cal

conposition conprising one or nore steroids, which ar

cytostaticum con- 30 jugated with a mamyglian protein; and a
conposition conprising a cy- toskeleton acting drug, or one

of an antiandrogen, f%hﬁﬂﬁf@?%é@ﬂ@”iﬁ”éa@@ V0, 20 H0Q0R%- P/ &2

phar maceuti cal

13 antiprogestin in case th

the tunor is bearing testosteron-, es

ovi ded
n a

e not

002785
rogen-

or progest erone- recéﬁaS?Qﬁ%ﬁr?%SpeﬁﬁFV@g?n 5°FnRm@gﬁﬁQ?ﬁQnQ+mﬁe%ﬁmodlnent
the invention re- latgs 40 Ae éC@p@@T%S|ng a pharmaceuti cal - conpositi-on

COI'TpI’I Si ng one or nor e St eroids

are not cytostaticum con- ju

with a mammal i an protein; and 10 a pharnmaceutical comnposition conpris

cy- toskeletgn actingrdrug, o90d P02-Ab-ABnARKIARALOGEE Al ANIAs1100

an antiprogestin in case that

e tunor 1S bearing testosteron-,

estrogen- or pﬂ@@@gxérnmeiuﬁe@ém@xmﬁnmys respectively.
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a pharmaceutical composition comprising one or
more steroids, which are not cytostaticum, con-
jugated with a mammalian protein; and

a pharmaceutical composition comprising a cy-
toskeleton acting drug, and

one of an antiandrogen, an antiestrogen and an
antiprogestin in case that the tumor is bearing
testosteron-, estrogen- or progesterone- recep-

tors, respectively.

The invention consists of the determination,
production and use of membrane steroid receptors ago-
nists, determined by the association binding of these
molecules with membrane steroid receptor bearing
cells.

The invention will use these molecules for the
diagnosis and treatment of solid tumor and hema-
tologic malignancies in humans.

The specific molecules will be wused, according
to the invention, for the production of diagnostic
and therapeutic agents. They are protein-conjugated
(BSA-conjugated, Human Serum Albumin (HSA) -
conjugated, binders or antibodies of selective human
tumoral cell antigens for example -the list is not
exclusive-) steroids.

The invention will be used, as illustrated in

the examples provided, to produce specific diagnos-

gat ed
ing a
en and



The invention consists of the determ nation, production and use of
menbrane steroid receptors ago- nists, determ ned by the association
bi ndi ng oWotneg@e®® nol ecul es with nmenbrane steroi d recepTaB200&a02785y

cells. The invention will use these nolecules for the diagnosis and
treatnment of solid tunmor and hema- tol ogic malignancies in humans. 25 The
specific nolecules will be used, according to the invention, for the

production of diagnostic and therapeutic agents. They are
prot ei n-conjugated (BSA-conjugat ed, Hum_a% Serum Al bum n (HSA) - conj ugat ed,
bi nders or anti bodi es of selective human 30 tunoral cell antigens for

exanpl e -the | gstsi SiNOtas8YCIHSi ¥6T)d SERRRIES antenény et b9i- i | lahe used,
as illustrated_in the exanples provided, to produce specific diagnos WO
2004/ 006966 PCF-$B2DG3£E62785 14 tics in cases of solid tunors and

hemat ol ogi cal ma-" | i GRANCEES 1 oENeo ACHADQfnTBEPLARS ST ALOL Sk S.8CePLAr S, as
illustrated by the exanples, being the nodifications 5 of "actin .
cyt oskel et on, ahlushzapetemy athen exagpdest erdt Bty othehacddtfiioatdbns

Cyt oskel et ons agki ngdnii0sycbefe1faxal) meﬁggﬁgg@#ﬁ A dofgeRLor

agonists an interesting tlass of potential e 1nventors w
t her ef or e t ar geenshenprofud-hel 0 acitgenof oheveylregjss l eapatdet g drsyeci fic

and selec- 11 veohi ndi0g 10 §6loas Sl IRIbr 208, SI &7 QLACLECED= LorSy

present, as illustrated in the provided exam ples, I'n selectrve

mal i gnanci es, &n ghearebtangelcdesst iofe potiemariylodmadjsuvant chenot herapy. In

another as The inventors will therefore target the produc-

10 tion of new drugs, capable for a specific and selec-
tive binding to a class of membrane steroid recep-
tors, present, as illustrated in the provided exam-
ples, in selective malignancies, in view of a selec-
tive primary or adjuvant chemotherapy. In another as-

15 pect, these agents, used as chemotherapeutics, could'
be used, alone, in combination with ahtistefoid‘drugs
or in association with other chemotherapeutics (ex.
Taxol® or equivalent drugs), in order to prevent, or
modulate the chemoresistance of selective tumors.

20 The inventors will determine the best mode of
administration of these drugs (local or general, in-

jectable or 1locally applied during interventions,

etc) .

25 The invention will now be further illustrated
in more details in the following examples with refer-
ence to the enclosed figures. Other characteristics
and advantages of the invention are given in the fol-
lowing examples, the references, which are hereby en-

30 closed by reference, and the attached Figures.

It should be understood that the examples and
figures are provided for illustration and should not

be considered as limiting in any way.



15 pect,

or npdul ate the chenoresi stance of sel ective tunors.

t hese agents, used as chenot herapeutics, could be used, alo
conbination with antisteroid drugs or in association with other
chenot herapentdy/msdspex. Taxol (¢) or equival ent drugs), PCTABZ®B/0G208Pr event ,

determ ne the best node of adm nistration of these drugs (local or

general, in- jectable or locally applied during interventions, etc).
The invention will now be further illustrated in nore details in the
follow ng exanples with refer-' ence to e enclosed figures. Qher

characteristics
| om ng exanpl es,
ref erence,

exanpl es and

cells.

FiguF

in LNCaP cel

cancer,
cells.

beni gh prost

figures are provided for illustration and should not b

consi dered as Ipp@ckiTHridh &ty mMey . \MRRP4/ 006966 PCT/ | B2003/ 002785 15
DESCRI PTION OF THE FIGURES 59 Figure 1 presents the binding and

selectivity

characteristics of nmenbrane testosterone recep-

e 2 sh et f nbr a testos teron
s by‘sfﬁacl)Vs Wy oge S%) %rrnf/g(l q%f %é'i flgan%n%orﬁ%cea
scanning m - croscomhdﬂaqﬁ&rx&ﬂmds ofﬁmmmhréhéhcmsthEedehechkmmpﬁ
t est ost erone

menbr

Figure 4 pr@%@ﬁﬁétfesH8®§CEh@nd@Ee@EgBhaB% WR%¥brane testos-
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terone receptors, in LNCaP cells by flow cytome-
try (left panel) and confocal laser scanning mi-

croscopy (right panel).

Figure 3 shows the detection of testosterone
membrane receptors (by flow cytometry) in cases
of prostate cancer, benigh prostate hyperplasia

(BPH) and perltumoral non-tumor cells.

Figure 4 presents the detectlon of membrane tes—
tosterone receptors in touch preparations of
prostate tumors (prostate cancer at the left and
BPH at right) and histological sglides of pros-
tate intraepithelial neoplasia (PIN, at 1left)

and prostate cancer (right).

Figure 5 presents the detection of estrogen,
progesterone and androgen receptors in ER posi-

tive (upper lane) and ER negative breast cancer.

Figure 6 shows the detection of testosterone,.
estrogen and progesterone receptors in bone mar-
row CD34 and AC133 cells (upper and lower la-
nes) .

Figure 7 shows the modification of actin cy-
toskeleton in LNCaP cells by testosterone-BSA,
assayed Dby confocal scanning laser microscopy

(upper panels) and the increase of polymerized

ne,

25

and advantages of the invention are given in the fol-
the references, which are hereby en- 30 cl osed by
and the attached Figures. It should be understood that the

e

tOFS

in

20 The inventors wll

tors in LNCaP

ne rece éé? Qﬁ_ Iom1cytonetry) in cases of prostate
@Pg Si A (BPFD and peritunoral non-tunor



tosterone receptors in touch preparations of prostate tunors (prostate
cancer at the left and BPH at right) and histol ogical slides of pros 20
tat e i nt reopoedmebical neoplasia (PIN, at left) and prostraraBasoesyri ght).
Figure 5 presents the detection of estrogen, progesterone and androgen
receptors in ER posi- tive (upper |ane) and ER negative breast cancer. 25
Figure 6 shows the detection of testosterone,. estrogen and progesterone
receptors in bone mar- row CD34 and AC133 cells (upper and | ower |a- nes).
Figure 7 shows the nodification of actin,gy- 30 toskeleton in LNCaP cells
by testosterone-BSA, assayed by confocal scanning | aser mcroscopy (upper

panel s) and the inCQ§§§ﬁ1OB%PQ@@@ggggﬁgﬁ@OB%gg4&%&&%&?1ﬁg%ﬁgﬁ%g%ﬁ%ggZ?SS

16 actin by testosterone-BSA, assayed by biochem - ca wer
panel ). Figure 8 siftis maidedfdilowast ingmedf) cel | viabil- ity by a24 hour

i ncubation of testosti.erone-BS 5 alone or, associated_wi th_Taxol (r) (A),
and the ef fect aft rlgah}‘?feadgi ?P8W§I %ihﬁcd%%ci%%f\caotfl% ‘H%uF?Hl i e -absence
of drugs (B) . Panelity pbgsents hdihe fosebiesponse dfestRldterddhe-BSA,

testosterone-BSA alone or additioned with Taxol (r). 10 Figure 9 presents
the effect of testotO@herBISse@htedtvathohakalnudd) ni ead bber iafy

inplanted tunors. ArLQws 999?’ e_iRi i i -t es-. taster one- BSA
(500 pl of a 5x10-6 Mfﬂﬂ?ﬂlon)égwf?ﬁiggégﬁ?h%hg gagﬁ?ﬁoﬁfoﬁ%1&Qﬁﬁ%©
Taxol (r). 15 in the absence of drugs (B). Panel C presents

the dose-response of cells to testosterone-BSA

alone or additioned with Taxol®.

10 e Figure 9 presents the effect of testosterone-BSA
administration in nude mice, bearing implanted
tumors. Arrows show the injection times of tes-
tosterone-BSA (500 pl of a 5x10°° M solution)
with or without addition of 10 mg/kg Taxol®.

15 ' A '

20 EXAMPLES

Material and Methods
Cell line
25 The human prostate cancer LNCaP cell line, originally~
isolated from a 1lymph node metastasis of prostate
adenocarcinoma [16], was purchased from DSMZ (Braun-
schweig, Germany) . Cells were cultured in RPMI 1640
medium supplemented with 10% heat inactivated fetal
30 bovine serum (FBS) at 37°C in a humidified atmosphere
of 5% CO, in air. They were subcultured once a week

and incubated in serum-free medium for 24 h before



20 EXAMPLES Material and Methods Cell line 25 The human prostate cancer
LNCaP cell line, originally. isolated froma |ynph node netastasis of
prost at e wadenowess6i nona [ 16], was purchased from DSMZ @BTABIO3/S8@Iski g,
Germany). Cells were cultured in RPM 1640 medi um suppl enmented with 10%
heat inactivated fetal 30 bovine serum (FBS) at 37C in a humdified

at nosphere of 5% CO2 in air. They were subcultured once a week and

i ncubated in serumfree mediumfor 24 h before WO 2004/ 006966

PCT/ 1 B2003/ 002785 17 any experinment. All;gfulture nmedia were purchased from
G bco BRL (Life Technol ogies, Paisley, UK). Cell nunber was assayed using
the tetrazol i unagal éxpSrassay. [AT1. c@@hh%e\/\%albn%%t xf&{aé’éﬁ afrF{C W th
the tetrazoliumsalt (3-(4,5_dinethylthiazol-2-yl 2,5 di phenyl

tetrazol i um br dfRee BRlyntbife Teghologays. Fas el VK) 1 educed t he dye to
purple formazan seen as dark blue crystals. At the.end of the incuba 10
tion period they were dissolved with propanol-1 and the absorbance was
measure at 575 1 WinUAR$ TonkEas hGesaypet eésing dharehBtanecdndmogenlt
receptors 15 .z4ds5B ngdyng s JMbrans, r 0 S I ed in
150 cn? fl asks thh}Eu{tl sgr u%{ég\%ére washed k%gvm@%g ?\n&f’h@hhoséph%z?b% ered

sal i ne (PBS), ?@m\ﬁeﬁiﬁw%ﬂ{ml ﬁglénd(@eh‘% r 5 f ujeteEty g0 zpn 2 Pel) 20
cont ai ni g f1eshl ) Saaad o Tt R Dl Py T OUS P St TR
aprotinin). MO) . Living cells reduced the dye to purple formazan
seen as dark blue crystals. At the end of the incuba-
10 tion period they were dissolved with propanol-i1 and
the absorbance was measure at 575 nm, within one

hour.

Detection of membrane androgen receptors

15. i. Binding assays
Membrane preparation'
Cells, cultured in 150 cm? flasks without serum, were
washed twice with phosphate-buffered saline (PBS),
removed by scraping and centrifuged at 1500 rpm. Pel-
20 leted cells were homogenized by sonication in 50mM
Tris-HCl buffer pH 7.4 containing freshly added pro-
tease inhibitors (10ug/ml PMSF and 1lug/ml aprotinin).
Unbroken cells were removed by centrifugation at
2500g for 15min. Membranes were obtained by centrifu-
25 gation at 45,000 for 1 hour, and washed once by the
same buffer. Protein concentration was measured -by
the method of Bradford [18].

Binding conditions
30 Saturation binding experiments were performed in a
final volume of 0.1 ml, containing cell membranes at

a final protein concentration of 2mg/ml and at least



Unbr oken cells were renoved by centrifugation at 2500g for 15m n.

Menbr anes were obtained by centrifu 25 gation at 45,000g for 1 hour, and
washed orwe 2bg4/t0hes6 sanme buffer. Protein concentrati on REI/IBEA3002385 - by
the nethod of Bradford [18]. Binding conditions 30 Saturation binding
experinments were perforned in a final volunme of 0.1 m, containing cell
menbranes at a final protein concentration of 2ng/m and at | east WO
2004/ 006966 PCT/|1B2003/ 002785 18 6 different concentrations of

[3H testosterone (rang- ing 2-50 nM withgut (total binding) or with (non-
specific binding) a 1000-fold nolar excess of unla- belled androgen (DHT).

For di spl acemept &ﬁﬁhﬁ&i@xcénﬂéhtﬁﬁﬁﬁgnsc@fl PR ane, ﬁ@Mé’ltk%ﬁgm a
final con- centration of 2ng/m were incubated with 5nM

[ 3H t est ost er oR&I( spee? f |1'@’I)ac‘t*’|’“\?1’199t95<f@?%ﬁmbéndA@@r)- @ﬁarwmﬂﬂar faera,
Bucki nghanshi r gy ee@flldﬂ Ei‘ﬁd%}?r”(‘ae 1@@0%1@%{2{1%5@“&5 sidd enent

concentrations of un unl abel'l ed steroid (DHT, estr pr ogest er one,
all fromSi gnﬁ’elg;tedLo%ﬁl@rOW (Y ngFPFforﬁllgePIl@CQTGGIl’O @lﬂvllrlsbnes*pem fic

bi ndi ng was gs rateddd the Presebesn a% ﬁ L 48ngn b&od; {,Dbi ndi ng

experinments, - ter an overnight 1ncu boun oac v 15 ity
was separ at ed l@?nﬂ:mattrlﬂﬂ o fundiarg freld u cestce prigsculsared t hwmtﬂgh OB éflters

previ ously soak[elq %Q;@oé%ﬁa Bgys%g)%lcqgl@ ne.+GREl |m xecfr{:‘mgﬂg r%ﬁé@‘j t hree

times with ice- co ris-H ['ters wer
scintillation esbekt-d&Haramtitthe Buoghdngbansticact i VKly imas theundledence a

scintillation gQUIterenl Thl e8ReeSHU# o1 #P0RenPACKALL M SRS TigT ency
10 unlabelled steroid (DHT, estradiol, progesterone, all
from Sigma, St Louis, MO), ranging from 107*? to 107¢
M. Non specific binding was estimated in the presence
of 5uM DHT. In both types of binding experiments, af-
ter an overnight incubation at 4°C, bound rédioactiv—
15 ity was separated by filtration under reduced pres-
sure through GF/B filters previously soaked in 0.5%
polyethylenimine (PEI) in water and rinsed three
times with ice-cold Tris-HC1 buffer. Filters were
mixed with 4 ml scintillation cocktail and the bound
20 radioactivity was counted in a scintillation counter
(Tricarb, Series 4000, Packard) with 60% efficiency

for Tritium.

ii. Flow cytometry

25
LNCaP cells, cultured in serum free medium for 24
hrs, were detached from the culture flask by scraping
and suspended in PBS at a density of 10° cells/ml.
They were incubated at room temperature with 1077 M

30 testosterone-BSA-FITC conjugate for different periods
of time (1 min to 1 hour). A thousand-fold BSA-FITC
was used to determine mnon-specific binding. Cells

were analysed by flow cytometry using a Coulter Epics



ii. Flow cytometry 25 LNCaP cells, cultured in serumfree nmediumfor 24
hrs, were detached fromthe culture flask by scraping and suspended in PBS
at a denswOyoof00d®6 cells/m . They were incubated at r®@cwmIBEOper2asure wth
10-7 M 30 testosterone-BSA-FI TC conjugate for different periods of tine (1
mn to 1 hour). A thousand-fold BSA-FITC was used to determ ne
non-specific binding. Cells were analysed by flow cytonetry using a

Coul ter Epics WD 2004/ 006966 PCT/1B2003/002785 19 L-MCL apparat us
(Beckman-Coulter Inc. Foullerton CA, USA).in a sanple size of 10,000 cells
gated on the basis of forward and side scatter. Testosterone3-(O

car boxynet hyl ) oxj - o ( e n BSA- Kl ,
t est ost er one3- ?OMgﬁ;'r b%%%%%) é%%a% Qﬁ%%rﬁmgn?és??ﬁel}%g—%scﬁ’,
est r adi ol 6- (O Usan boiymet hsaoke neizeBIH FLTCO0Ramsl lest gatded] -aBSALhE| TC) ,
pr ogest erone3- ar boxy 10X ? - BSA- F n AL
pr ogest er one- ngsﬁlg.‘T f(aﬁgf%ék%iﬂ W%%Eéq fgalg-ﬁggéf'nzigg%%%gog%% ((5? Loui s,
MO . iii. Confeeabokyserthyldrosionpy -LNBER-EEICs \(earedl | Daedosveyrmomy on
Ul fure. o nPRRs ast dooteay PRC ey iRt [ 1 B RBAP T LAY 0P 3154 Tt
period, cells weamamedashed twitcestwdderdBS BeH) | ncubat edest tddiole- (O-
Test ost erone- BSA-FI TC f qr. mnint nce or in the absence of DHT.
r a 50 nogat | SETESTIPABAA PHE vls TOSF L0l | Dasre FHORCHRCTR L oo
w th PBS and fipzed)w t hp28aPEfeioneBS (0f 68rB0xPimBLhGaY ks heps wergspount ed
on to slides us- _ing, a 1:3{ %v/v m xt ur e _of %Lf/c r ol gnd Vest ashield

FITC “(name rogesterone-BSA-FITC) and BSA-FITC were

10 obtained from Sigma (St Louils, MO).

iii. Confocal Laser microscopy

ILNCaP cells were allowed to grow on poly-L-lysine
15 coated glass coverslips for at least 48 hours before
culture medium was replaced with serum free Hediuﬁ.
After a 24-hour period, cells were washed twice with
PBS and incubated with Testosterone-BSA-FITC for 30
min in the presence or in the absence of DHT. As a
20 negative control BSA-FITC was used. Cells were then
washed twice with PBS and fixed with 2% PFA in PBS
for 30 min. Coverslips were mounted on to slides us-
ing a 1:1 (v/v) mixture of glycerol and Vestashield
(Vector, Burlingame, CA). Specimens were analysed us-
25 ing a confocal laser scanning microscope (CLSM)

(Leica TCS-NT, Lasertechnik, Heidelberg, Germany).

Detection of membrane steroid receptors in paraffin-

embedden tissue preparations

30 Tissue slides were prepared from paraffin blocks of
formalin fixed tissue preparations. Three-four micron
(pm) thick tissue sections were cut and put on on Su-

perFrost Plus slides (Kindler O GmbH, Freiburg, Ger-



(Vector, Burlinganme, CA). Specinens were analysed us 25 ing a confocal

| aser scanning mcroscope (CLSM (Leica TCS-NT, Lasertechnik, Heidel berg,
Ger many) .woODRetswb966n of menbrane steroid receptors in pacafiB2ees/o@mgiedden

ti ssue preparations 30 Tissue slides were prepared from paraffin blocks of
formalin fixed tissue preparations. Three-four mcron (pm thick tissue
sections were cut and put on on Su- perFrost Plus slides (Kindler 0 GrbH,
Frei burg, Ger WO 2004/006966 PCT/IB2003/002785 20 many), incubated at 56C
for 2h, washed six tinmes wth xyl ene (S?On each), followed by 96% 80% and
70% ethanol for five mnutes each, and finally with dis- tilled water for

20 min. Tissuenghiydes weegbhhen idt 55%u@at§51rl i takReQuf
m crowaves oven at 500 Wiatts, three tinmes for 4.'5 ménufgs éelgéhltgﬂlgfse

tively, slidesYé&te ¥&iFat el errly overhlgedtly PefroveOparaflf i7A%i n a

m | der way. Thernhazhbay Mef yashed,Lagdi | 1 ffer ed
saline 10 (TBS, 18 nmv] pH 7. 34) . NOH sSecel%Hhc a sa(,)\?%ﬁ%% ;yl{ﬁ%i QH

elininated by &118efi WatRAbERT 0ROWRER .2 Ti%se 151 tdam wer8Sehen IBS
foll db t ted f
ol  owed by twepashes W tdy (TBRe ﬁf% y\ﬁ % angg ebf%%g ated for %895 Do

wi th BSA-FI TC conjugated steroids Cov%rrlsf"l p
mount ed on to ¥Rtdes uéhﬁgea imeg v/Agr nixbureinetegl yeearinl ande¥astashi el d

Soan- i ng. i or aoeaRe (AT (L o TRRRR RO el b il Dl
Germany). 20 Daesowenappoafsfinnobomer i mlald@rpOWyyerlﬂzledq,actUh@yFOWere
measur ement s of, e TONOMRYIG G T d o salubl &) oo buffered saline
10 (TBS, 10 mM, pH 7.4). Non-specific absorption of BSA
was eliminated by a 10 min incubation with a 2% solu-
tion of BSA in TBS, followed by two washes with TBS.
Slides were then incubated for 10 min with BSA-FITC
conjugated steroids and washed with TBS. Coverslips
15 were” mounted on to slides using a 1/1 (v/v) mixture
of glycerol and Vestashield (Vector, Burlingam.e, CAa) .
Specimens were analysed using a confocal laser scan-
ning microscope (CLSM) (Leica TCS-NT, Lasertechnik,
Heidelberg, Germany) .
20

Determination of monomeric and polymerized actin

For measurements of the monomeric (Triton soluble)
and polymerized (Triton insoluble) actin, LNCaP cells
were incubated for 10 min with or without DHT or tes-
25 tosterone-BSA (1077 M). Then, 500 pl of Triton-
extraction buffer (0.3% TritonX-100, 5 mM Tris, pHA
7.4, 2 mM EGTA, 300 mM sucrose, 2 uM phalloidin, 1 mM

PMSF, 10 pg/ml leupeptin, 20 ug/ml aprotinin, 1 mM so-
dium orthovanadate, and 50 mM NaF) were added, and
30 the mixture was incubated for 5 minutes on ice. After
removing the Dbuffer, soluble proteins were precipi-

tated with equal volumes of 6% PCA. The Triton-



and pol ynerized (Triton insoluble) actin, LNCaP cells were incubated for
10 mn with or without DHT or tes 25 tosterone-BSA (10-7 M. Then, 500 | of
Triton- ewOraetdoeyebuffer (0.3% TritonX-100, 5 mM Tri s, PEHIB0&/p022831M EGTA,
300 mM sucrose, 2 Mphalloidin, 1 nM PMSF, 10 g/m |eupeptin, 20 g/m ,
aprotinin, 1 mM so- dium orthovanadate, and 50 nM NaF) were added, and 30
the m xture was incubated for 5 mnutes on ice. After renoving the buffer,
sol uble proteins were precipi- tated with equal volunes of 6% PCA. The
Triton WO 2004/ 006966 PCT/ I B2003/ 002785 %1 i nsol ubl e fraction remaining on
the plate was pre- cipitated wwth 1 nm 01‘2 3% PCA. Equal vol unmes of each

f t t I el I S
(SD8 PACE) - ThaPoa o B rororn ekt Pofl? shefl BELLEP I She-

nitrocel | ul osecmﬂitrai@e‘l Wldﬁ'd S h@lrr@ﬂ?bﬁénePC\‘Bas Biwck edoimmnes 56 nentht dry
mlk in TBS-T Tri @ |'h at
IIM éu%tjlejc%éd%u?BéD‘F) pg%fgcaﬁgg' % or %%EL

room terrperature nt| o] sol u- ons ( room
t enpera 10 tur@l[emtmmlfmmsuﬂ)us@%ﬁtHAG@dtl n Thier streanflibody pAwtein-

er sham Phar mac K r}lc% secon s radi sh

per oxi dase- (r:%ulptﬂ% ﬁ%&ﬁg%rgoﬁ 3 éne ﬁ Po%iﬂ B ot E‘GREanﬁéVa oped
using the ECL ayld slﬂmnr(@mbraﬂnanw@laabriackad Btﬂtumgﬁfarmdmf@t wa andkt he 15
band intensiti es uan f| % a o

Anal ysi's Inc. o% Cé% d [ é]l noép gs&t |éf1a&k’ gﬁggéssays
and i rmunobl ot mwe@n—m))arr%:ysnh Eestms;tnermtﬁpﬁkwfe DHint t Beigdsocas-vel | as
untreat ed (control f % g&g&? vvashed(% ft| m°i vméth i ce- %ol d PBS and
suspended in c&*PANsi¥ bdPPer! cdta it % °F at room tempera-

10 ture [monoclonal mouse anti-actin first antibody (Am-
ersham-Pharmacia, Bukinghamshire, UK) and second
horseradish peroxidase-coupled antibody (Chemicon,
Temecula,CA)]. Blots were developed using the ECL sy-
stem (Amersham-Pharmacia, Bukinghamshire, UK) and the

" 15 band intensities were quantified by PC-based image

analysis (Image Analysis Inc., Ontafio, Canada) [19].

Immunoprecipitation, kinase assays and immunoblotting

20 analysis
Testosterone-BSA or DHT-treated, as well as untreated
(control) cells were washed three times with ice-cold
PBS and suspended in cold lysis buffer containing 1%
Nonidet P-40, 20 mM Tris pH 7.4 and 137 mM NaCl, sup;

25 plemented with protease and phosphatase inhibitors.
Cleared 1lysates were preadsorbed with protein A-
Sepharose for 1 h at 4 °C, centrifuged and the super-
natants (equal amounts of protein) were subjected to

immunoprecipitation wusing the indicated antibodies

30 and the protein A-Sepharose beads.

The lipid kinase activity of PI-3 kinase was measured



Noni det P-40, 20 mM Tris pH 7.4 and 137 nM NaCl, sup 25 plenented with

prot ease and phosphatase inhibitors. Ceared |ysates were preadsorbed with
protein AVBephznese for 1 h at 4 C centrifuged and thePSEB2003/NERTENt S
(equal anmounts of protein) were subjected to i mrunoprecipitation using the
i ndi cated anti bodies 30 and the protein A-Sepharose beads. The lipid

ki nase activity of PI-3 kinase was neasured WO 2004/ 006966

PCT/ 1 B2003/ 002785 22 by the nethod of Auger et al [20] with mnor nodif i
- cations. Protein A Sepharose beads contgjning imuno- precipitated
phosphot yrosi ne proteins were washed three times with Buffer A (20 M Tris

PH 7.4, 137 Mz, Natd , md v iy CBEL 2u gk ™M MILL 2,1 2590 NaRd&t 1 ,F5 4%031%@}"
Na3VO4), three tines wth 5 nMLIic in 0. 1 MTris (pH 7.45 and tw ce
with THE (10 mvakdianspH Brafte 5 0A nferNa TP ses beRidED RN R In find NaBY@aP- The

nopr ect bl - A MerRd el aousRopdetl FEi1%e N dle 3 ARakibRaSe

activity was a using O.
phat i dyl i nosi t dlhzes-thimghosbblat BUEPEr4 25- ) wld Arisulpdt ratde, 137t hy

presence of 8I¥;ﬁTP, 10,,C [ - ] 5000 i/ ) ang, 14 C12,
for 10 mn %t ' 1I'thr gggllzbn lvvaeféfsﬁgg%%’d gff ﬁﬁg%& ti?o%o ’ofogynq{glvl HC1
and net hanol / &d:00ef pr thdelrimast erith X8 ngM Ui gdr awsloy. lard Tehsr i(PHgI ng
to separate the, ' phases, . the |ipi.ds. int organi_¢ | ower _phas re
separated by %L'égona%éaltgtlec& s"i’ftl%aTg%I @83 sﬂgeﬁlg,lsaspv&gegcgi’bgdgﬁ[%].
Chr omat ogr aphediddlpi d5 wet eERTAQ \0.duahiz @th;bp, P20 Mo nemstadpragiphd
conpared to th i gration of . known standards. ,For | nohl ot , anal.ysis, the
cel | lysates o?cat i BEFundpesei Efatsalts&er@g% §E?Sprelﬂﬁﬁggap ngﬁm H's‘ sanpl e
25 buffer and sepmsd ed Ry voRS PA&E. #EoigeAs wei®y 0.2 mg/ml phos-
phatidylinositol-4,5-bisphosphate (PI-4,5-P2) as a
gsubstrate, in the presence of 58 M ATP, 10 Ci of
[ -*?*P]ATP (5000 Ci/mmol) and 14 mM MgCl,, for 10 min

at 37 °C. The reaction was stopped by the addition of
15 1 M. HCl1 and methanol/chloroform (1/1). After mixing
vigorously and centrifuging to separate the phases,
the lipids in the organic lower phase were separated
by TLC on oxalated silica gel 60 sheets, as described
[21] . Chromatographed lipids were also visualized by
20 iodine staining and compared to the migration of

known standards.

For immunoblot analysis, the cell lysates or the im-
munoprecipitates were suspended in Laemmli’s samplé
25 buffer and separated by SDS-PAGE. Proteins were
transferred onto nitrocellulose membrane, and the
membrane was blocked with 5% nonfat dry milk in TBS-T
(20 mM Tris pH 7.6, 137 mM NaCl, 0.05% Tween-20) for
1lh at room temperature. Antibody solutions (in TBS-T

30 containing 5% nonfat dry milk) were added overnight

at 4 °C (first antibody) and for 1h (second horserad-

ish peroxidase-coupled antibody). Blots were devel-



transferred onto nitrocellul ose nmenbrane, and the nenbrane was bl ocked
wth 5% nonfat dry mlk in TBSST (20 MM Tris pH 7.6, 137 mM NaCl, 0.05%
Tween- 20)wbapo4/@oéat room t enperature. Anti body sol uti oR€TIBHOIBBR7F 30
containing 5% nonfat dry m | k) were added overnight at 4 C (first

anti body) and for 1h (second horserad- ish peroxi dase-coupled antibody).

Bl ots were devel WO 2004/ 006966 PCT/|B2003/002785 23 oped using the ECL
system and the band intensities were quantified by PC based i nage anal ysi s
(Image Analysis Inc., Ontario, Canada). p, Affinity precipitation Affinity
precipitation with GST-PBD was performed us- ing an assay based on the

net hod of Rena t 2 S y i Si B),
that was provi gggaby@étlhrééa%]shae C%:% %&ﬁ_aéggﬂﬂ;ﬁ\@ﬁoahﬂ N%l?é&flwéeﬁgl%l%e
with 8 g GST- PB@rl@ouﬁéapﬁléll@d tbyhu BﬁebAQQdoséméﬁé | poabaedd f 6Ematieat 4
C. Pre- cipi ta%gg 2% e waghed ghrge 4 i mes,W4)h M.B and sus- pended in
Laenmi's sanple % f1 Protel ns were separat ed by 11% SDS- PAGE,’
transferred onto nitro 15 ceIIuI ose nenbrane, and blotted with antl-Cdc42
or anti-Racga e of testosterone-BSA in nude mce 20
Nude m ce wer ewfg?ﬂ* i th 5x106 LNCaP «cells diluted in
Matrigel (r) (SAganisty I,t_mﬂc;i,pjl\tra)tiwn aw1tht e Tv eBbneracs ];ﬁbﬂfcml‘med\fﬁBF 4
weeks, macroscopical_ tunp \E\)/e %] rea (? ted,
as fol lows: Drdg$, ﬁ?lLﬁsesaaXn PES eecfng& CF 285t %ré‘?lf or? IF‘ 3
times per week, [2|2r) .a telak \Améwrely@fed) EnMMngnllr’gEEl:b‘s \A@w:f@xvn deoB) n four
oroups: The  TiLsl groun,1Seelyed, 5xIR-0 MBSA, TN 5FoNg L oP, .5

10 NY), were mixed with 8 g GST-PBD bound to glu-
tathione-Agarose and incubated for 1h at 4 °C. Pre-
cipitates were washed three times with MLB and sus-
pended in Laemmli’s sample buffer. Proteins were
separated by 11% SDS-PAGE, transferred onto nitro-

15 cellulose membrane, and blotted with anti-Ccdc42 or

anti-Rac antibody.

In vivo effect of testosterone-BSA in nude mice

20 Nude mice were injected in the back with 5x10° LNCaP
cells diluted in Matrigel® (Sigma, St Louis, MO) in a
total volume of 0.1 ml. After 4 weeks, macroscopical
tumors were developed, and treatment was initiated,
as follows: Drugs, diluted in PBS were injected in-

25 traperitoneally 3 times per week, in a total volume
of 0.5 ml. Animals were divided in four groups: The
first group received 5x10° M BSA. The second group
was injected with 5x10°°® M testosterone-BSA conjugate.
The third group was injected with 10 mg/ml Taxol®,

30 while in the fourth group a combination of testoster-
one-BSA and Taxol® was introduced. Tumors were meas-

ured after four weeks of treatment. Tumors were ex-



was injected with 5x10_6 M testosterone-BSA conjugate. The third group was
injected with 10 ng/m Taxol (r), 30 while in the fourth group a conbi nati on
of testoswer004messBSA and Taxol (r) was introduced. TunpPETAB2O3/NEASS ured
after four weeks of treatnent. Tunors were ex WD 2004/ 006966

PCT/ 1 B2003/ 002785 24 cised, neasured, weighted and send to a pat hol ogi st
for further analysis. Results 5 Menbrane androgen binding sites on the
human prostate cancer cell Iine LNCaP Menbranes, prepared from cul tures of
LNCaP cells were incubated with differe?h concentrations of 10 [3H]

test osterone (rangi ng 2-50 nh@ wi thout (fotal binding) or with
(non-specific ng) fo r e f | abel| gen
(DHT). After gégg% méﬁl{lincu %tlg%l gE%% %ﬁﬁ&f%ﬂg g%ﬂn % 5?%&?9qﬁﬁv.ty
was separated &nd éumﬁb@d‘aM@hM§§Sfound as 15 presented in Figure 1A, that
[3H testosterone,. ranging from1 to 50 nM induces a specific saturable
bi nd- ing. Scatchard anal ysis of the results (Figure 5A in- sert) reveal ed
a hi gh bi ndi ngRebhilnisty for testoster- one (KD 10.9 nM and a nunber of

bi nding sites of 20 144.3 fnoles/ng protein, corresponding to an approxi -
mate nunber Bf 13340 sites/cell. The androgen selectivity of this

menbr ane- bi ndi M@mbeRFRO NI ropsn Vietndieg HYreonpat ithieohuthasplaestate 25
experinments. Menbranes were I ncubated wth [3H testosterone in the presence
of varying conC8RCEE G8ldnslidie B other steroids (10-12-10-6 M . As

shown in Fi gur @elBrBIEE Pridiicpeb . sl QeEPRALs ObFf ILNCaP cells were

incubated with different concentrations of

10 [*H]testosterone (ranging 2-50 nM) without (total
binding) or with (non-specific binding) a 1000-fold
molar excess of wunlabelled androgen (DHT). After
overnight incubation at 4°C, membrane-bound radioac-
tivity was separated and counted. It was found, as

15 presented in Figure 1A, -that [3H]testosterone,4ranging
from 1 to 50 nM,‘induces a specific saturable bind-
ing. Scatchard analysis of the results (Figure 5A in-
sert) revealed a high binding affinity for testoster-
one (Kp 10.9 nM) and a number of binding sites of

20 144.3 fmoles/mg protein, corresponding to an approxi-
mate number of 13340 sites/cell.

The androgen selectivity of this membrane-binding
component was verified by competition displacement
25 experiments. Membranes were incubated with
[*H] testosterone in the presence of varying concentra-
tions of DHT or other steroids (107%?-107° M). As
shown in Figure 1B, DHT produced a displacement of
radiolabeled testosterone. In contrast, estradiol and
30 progesterone displaced radiolabelled testosterone
with a significant lower affinity (10%*- and 10%-fold

respectively) confirming the androgen selectivity of



radi ol abel ed testosterone. In contrast, estradiol and 30 progesterone

di spl aced radi ol abell ed testosterone wth a significant lower affinity
(104- andwoQasdfwbeé respectively) confirm ng the androg@aTdaB2mabizzgxy of WO
2004/ 006966 PCT/1B2003/002785 25 the identified menbrane-binding site. The
presence of nmenbrane testosterone receptors was equally identified using
the testosterone anal og tes- 5 tosterone3- (0O carboxynet hyl)oxi ne -

BSA-FI TC, ob tained fromSigma (St Louis, M) . This analog is not capable
to penetrate the cells, because of a covg%ent attachnent of the steroid
with BSA. As shown in Fig- ure 2, left panel, a specific nmenbrane binding

of 10 teStOSteERQe‘Eéﬁtﬁﬁﬁeﬁoﬁgﬂbr Xetb?ﬂ@%ﬁéogﬁﬁéy’ on nenbranes of LNCaP
0

cells. The associatron testos- terone- W menbrane receptors was
observed at 1 mn, was nmaximal after 10 m n, and remai ned unchanged after

30 mn of i nouball on.. The. TeRr S n.WRS, 1S, BAaLIY NI by

confocal 1aser Croscopy, as~ shown 1n thérrg anel™ 0 i gure

shown, only neghaahe dbemuidgedasisiogndiyy téetasesodne hendbsy oses-
terone- BSA ¢

njpugate, ryling out the hesis of a__possihle
internalizat'ohog StRESco 5&8&L°§§mﬁgﬁﬁﬁﬁRé&@eexﬁerPﬁgﬁﬁzbgf was®Roncl uded
that prostate tganedr feehl sSpgssesst speaisi c MONI. giTHaf | and Yogrehdr ace
bi ndi ng sites, mhigﬁ are sel ective fqr androgens. 25 Ide tification of
nenbr ane test oSERPONE Fébéﬁ?%ﬁ%?ﬁq? K ' PCTFORT ate Raficdficth a

series of 14 ppeshahmee@NEY SRECEIBASId1Nithamsasured heiebwi eseckiigns for
beni gn prostate hypsrplasia (8P and 8 mierosop] cally et fledos
10 testosterone-BSA was found, by flow cytometry, on
membranes of LNCaP cells. The association of testos-
terone-BSA with membrane receptors was observed at 1
min, was maximal after 10 min, and remained unchanged
after 30 min of incubation. The membrane binding was
15 equally verified by confocal laser microscopy, as:
shown in Ehe right panel of Fiéurelz. As showh, only-
membrane staining was found by the use of the testos-
terone-BSA conjugate, ruling out the hypothesis of a
possible internalization of the compound.
20
From these experiments it was concluded that prostate
cancer cells possess specific, high affinity membrane

binding sites, which are selective for androgens.

25 Identification of membrane testosterone receptors in

specimens of prostate cancer.

In a series of 14 prostate cancer specimens, 10 tran-
surethral resections for benign prostate hyperplasia
(BPH), and 8 microscopically wverified non-malignant
30 specimens from the same cases, we have prepared
epithelial cell specimens. Cells were immunostained
with monoclonal antibodies to vimentine, cytokeratine

and PSA, to evidence stromal, and normal or malignant



30 specinens fromthe sane cases, we have prepared epithelial cell

speci nens. Cells were i munostained wth nonoclonal antibodies to

Vi ment i newocytaloedsat i ne and PSA, to evidence stronal, @oW/TRZN0SBO278Y

mal i gnant WO 2004/ 006966 PCT/ |1 B2003/002785 26 epithelial cells
respectively. It was verified that epithelial cells accounted for nore
than 85% of total «cells, in all studied specinens. -Cells were incubated
for 10 mn with testosterone-BSA and assayed by flow 5 cytonetry. As shown
in Figure 3, nmenbrane testoster- one bi ngi ng was very low in cases of BPH,
while a high binding was found in all cédses with cancer. In this respect,

Tenbr ane { estos{erang;reconlprs £agocLutly;di scri mgal o, ol gpant fom

beni gn cases ofP I prEst ate tundrs. i scrimnatton was appar ent
al so by fluo- eesckeflisfaiceilig efccpuostst €epinde | ghateBbs off tiodedh

preparations (Figure 4, upper_panel) . Indeed, 1 ter _surgery;, gross -
i dentified mal F&ggﬁf &5 Sot}f)ué}t%% WG pr‘(g%gi%t 1'5hs \%enr%l a%l?c ed on
Super - Frost/Plfeg slo desn wdber edscekksroareBshaiamel] agsdiyed by flow

t estosterone-BSA-FITC, and i medi ately _anal ysed in fluorescent

mi croscope. As SYhGWR | %%??%%nfnzg%gb’iljtéhgﬁ arf‘e‘%LgF?ge\A/g‘le@%&sg‘leﬁéd,

whi | e BPH epi t beki abin&fhd s wpesesntyedlaweiy kewekl uof e®mencewhflaald y, as
shown in the | ower panel, of Figure 4, nenbrane tes- tosterone receptors can
be identified BIPoRIHEN s¥aE oFGYFCall S| FHes COFFSm Y or raF PREFFxed ™

paraffin 25 empedded reagretqfl Rieastahe CaBeebstkiron® i MeRiegfidry dam note
further, that testosterone nenbrane stainin can i entifl){ cases of
i ntraepit hel i alfuddapl ddpgrdpenater gatignant from benign cases of

10 prostate tumors.

The above discrimination was apparent also by fluo-
rescent staining of prostate epithelial cells in
touch preparations (Figure 4, upper panel). Indeed,
15 after surgery, gross identified malignant lesions of
the surgiéal preparations were touched on Super-
Frost/Plus slides, adhered cells were stained with
testosterone-BSA-FITC, and immediately analysed in a
fluorescent microscope. As shown, only malignant
20 epithelial cells were stained, while BPH epithelial
cells presented a very low fluorescence. Finally, as
shown in the lower panel of Figure 4, membrane tes-
tosterone receptors can be identified in routine his-
tological slides, from formalin-fixed, paraffinQ
25 embedded cases of prostate cancer. It is interesting
to note further, that testosterone membrane staining
can identify cases of intraepithelial neoplasia spe-

cifically.

30 From the above results, it becomes apparent that tes-
togsterone membrane receptors are a specific and se-

lective element of prostate cancer.



30 From the above results, it becones apparent that tes- tosterone nenbrane
receptors are a specific and se- |ective elenent of prostate cancer. WO
2004/ 0069%6 2PaobwR003/ 002785 27 ldentificati on of menpCanB2®5/e0208
receptors in breast cancer specinmens Estrogen-progesterone- and

andr ogen- menbr ane binding was assayed in steroid receptor positive and
negative 5 tunors, as assayed by imunocytochem stry. Typical results are
presented in Figure 5. As shown, regard- |less of the state of intracellular
steroid receptors, BSA-conjugated steroids identify conponents in histo-

| ogi cal preparations. Androgen receptors2 re present 10 in | ow
concentrations t : Ln _con- rast estradlol BS nd
progest er one- BS m-mbran“_ ardfSla S ERTOES Augn t he

breast. This I%ﬂ@myt(ﬁaﬂdﬂzsspbdﬂmaﬂ% negative tu- nors, in mhlch there is
no interaction wth intracel 15 Iular rec&pto&s | ndee in- QBI%gS|t|ve
cases, as thePSFOIRTeIRIRITS Ry, i AYSEPEFE FrEFhaRS 1

exist, in Sone“@@S%sssa&yecﬂfirusgtepﬁbi@rﬁe@éptstapmsﬂg,wwlaﬁ{d rhégé’@ime cases
can not be attrlbuted to a pericellular, intracellular, or nucl ear

bi ndi ng. 2051 &&MATS caffon®BF2¥Ebr Bhe WIBHRF tRERPIbFE Y n hbrLcal

tol ogi cal mali gRanaites die NpraBenbbaodnwhiighhd 0od gel lshdwBC)rawahave
iden- tified testosterone nmenbrane bindi ng égerfornlng rou- 25 tine flow

cytonetric assdp$s OTheheli SErFBuPE oAnbraceddidsie ritePshi FRPERFFs are
shown in TableB%AJ@%ﬁyaégggﬁ(¥¥%¥gﬁ&gjlﬁggg@§§oggﬁ%%nents in histo-

logical preparations. Androgen receptors are present
10 in low concentrations in these breast tumors. In con-
trast, estradiol-BSA and progesterone-BSA identify
pericellular components in tumoral cells in the
breast. This is more obvious in ER/PR negative tu-
mors, in which there is no interaction with intracel-
15 lular receptors. Indeed, in ER/PR positive cases, as
there is a cellular damage, during slide preparation,
these exist, in some cases, a diffuse pattern of
staining, which, in some cases can not be attributed
to a pericellular, intracellular, or nuclear binding.
20

Identification of membrane steroid receptors in hema-

tological malignancies

In normal blood white blood cells (WBC) we have iden-
tified testosterone membrane binding (performing rou-
25 tine flow cytometric assays). The distribution of

testosterone-positive cells are shown in Table 1.

30



28 Table 1: Distribution of menbrane testosterone posi- tive (Testo+) cells
in different groups of WBC in 20 health blood donors. Lynphocytes.

Monocyt eswBabgwmwsghonucl ear % of total 35.61.03 7.70. 4PC3AB2D3/0@78%BC
Testosterone 8.9 2.2 11.6 % esto+ in 23 28 20 category 5 As shown,
menbrane testosterone receptors are ex- pressed in all three classes of
WBC. It is interest- ing that nonocytes express, in higher percentages
these sites. 10 The anal ysis of testosterone nmenbrane receptor in

subcl asses of |ynphocytes is expressed i 8TabI e 2. Table 2: Distribution
of menbrane testosterone posi tive cell$7n different cat egorl es of

cxpr assi on of TE@%&%G(%}L-S ?ﬁﬁ%gﬁm%k%g%%ﬁ% %Qﬁ}os %ﬁ i ﬁi%

anti gen. Coexpled§i O[-i]”? s g]o

nonocl onal an S5t oRe~BSA e he—de 20
tection of the testosterone B@Wﬁ’ﬂ?é’tﬁ?bs%?n%?y'&%?l sPOlYT“OBfH“tI@m'%l(ﬁart ot al
Lym 76 14 9. 7o phocytes, Tes Z A 23 30
34 gory WD 2064/ ’ ) / ,” B-Tynphocyt es and
NK cel l's expre#®Cpr ef er -

Testosterone 8.9 2.2 11.6

+

$Testo+ in 23 28 20

category

5 As shown, membrane testosterone receptors are ex-
pressed in all three classes of WBC. It is interest-
ing that monocytes express, in higher percentages

these sites.

10 The analysis of testosterone membrane receptor in

subclasses of lymphocytes 1s expressed in Table 2.

Table 2: Distribution of membrane testosterone posi-
tive cells in different categories of lymphocytes. T
15 cells were assayed by the assay of CD3 marker, B by
the expression of CD19, and NK cells by the expres-
gion of (D56 lymphocyte antigen. Coexpression of the
above marker (marked by a PE-labeled monoclonal anti-
body) with testosterone-BSA-FITC was used for the de-
20 tection of the testosterone positive subset of cells.

T B NK
% of total Lym- 76 14 9.7
phocytes
Testosterone + 18 4.25 3.4
$Testo+ 1in cate- 23 30 34

gory




entially the testosterone receptor, as conpared to T- |ynphocytes. In
addition, further analysis of T- cells, showed an equal distribution in CD4
and CD8 Wwoposi/abae | ynphocytes. I n four cases of mali gRamaBE®3/062185
distribution of testosterone nenbrane receptor is shown in Table 3. 10 15
Tabl e 3: Detection of nenbrane testosterone binding in four cases of
hemat ol ogi cal mali gnancies. The nean of the normal controls is given for
conpari son. Diagnosis Lynphocytes Mpnocytes Pol ynor phonucl ear % % Testo+ %
% Test o+ % % Testo+ ALL rem ssion 19 24 8 25 73 19 ALL 81 16 1 25 18 14
AML Reni ssion 32 24 10 35 58 27 Malignaf? Lynphoma 70 19 7 34 23 16
Normal 36 25 8 28 57 21 As .sho menbrane testosterone bindi was
found de creastd FE‘OW?WP?(Z)%W@S}I?WV%_SI_,a%i ﬁg ictee'L?Le Uri" o ngkgg\—/el s of
normal contr ol ént hal By shEOReskpstemroner asiceptmmaldgnantpdyaphoa @rd AM.,
i ncreased tes-_tosterone nenbrane_hipnding is found in nocytes,. 25 while
in ALL and thelif%]%ofﬁt??rrpﬂgﬁa §fiaﬂipé8fl’po‘ V]-ftﬁ%irph%ﬁggygé n%ﬁbrgﬁe
testosterone reeeptPr sivuweed f atndkedunlbeddecrensedonWor2008B40GGR66CDS
PCT/ 1 B2003/ 002785, 30 In Table 4, it is presented the distribution of tes-
tosterone retePP®tEIVR JYTPEPEXESSubcl asses of |ym phocytes. As shown,
menbrane testosterone receptors 5 are equally lowin all three subsets of
| ynphocytes, in the case of ALL, returning to nornal_val ues after

In four cases of malignancies, the distribution of

testosterone membrane receptor is shown in Table 3.

10

15

Table 3: Detection of membrane testosterone bindiﬁg
in four cases of hematological malignancies. The mean
of the normal controls is given for comparison.

Diagnosis Lymphocytes Monocytes Polymorphonuclear
% % Testo+ % % Testo+ % % Testo+
ALL remission 19 24 8 25 73 19
ALL 81 16 1 25 18 14
AML Remission 32 24 10 35 58 27
Malignant Lymphoma 70 19 7 34 23 16

Normal . 36 25 8 28 57 21

20 As shown, membrane testosterone binding was found de-
creased in lymphocytes in ALL, while it returns to
the levels of normal controls in remission. In con-
trast, in malignant lymphma and AML, increased tes-
tosterone membrane binding is found in monocytes,

25 while in ALL and the case of lymphoma studied, poly-
morphonuclear membrane testosterone receptors are

found to be decreased.



rem ssion. The same result is also found in the case of AM.. 10 15 Table
4. Distribution of nmenbrane testosterone recep tors, in four cases of

hemat ol ogvoabo4mabisgnanci es. Results obtai ned i n nornal PolraBzhoslorrdss ar e
given for conparison. Diagnosis T B NK % % Testo+ % % Test o+ % % Test o+
ALL rem ssion 85 20 35 6 10 3 ALL 64 952 2 0.2 AM Remssion 73 13 5 1
15 5 Malignant Lynphoma 90 17 13 4 51 Normal 76 18 14 4 10 3 20 It is
interesting to note that the distribution of testosterone nenbrane sites
shows a differential dis- tribution in normal and | eukemc cells. In
addition, as shown in Figure 6, bone mat? ow stem cel |'s (both 25 CD34 and
ACl133 positive) express nenbrane binding sites for all three steroids
tested (estrogen, pro- gesterone and androgen). It is therefore possible WO
2004/ 006966 PCIhAl B2B03/ @02785 i3lpkbatntbé expr eSsitan kaft ian-omt tee-

| ynphoid cells ac- count for the differential expression of‘nggb ane

t est ost er one r BRBpEHPES dﬁﬁ“ﬂﬂ%?%ﬁo?@,f%#ﬁquFWEhP?BHCiﬁﬁ§eﬁl§’ bLyﬂéed for
the detection gRéc{teat mad ehowd, hef@iiotHed ClestRisitgtane esecépteract i on
of menbrane steroid receptars with ti cytoskeletogy?i ure 7 shows the

ef fect of ac@i%ﬁeoﬁqPééﬁﬁéﬁéﬁbnE@ B EgﬁFﬁgéﬁ?%QF% atYPRPEGY bERel et on

of LNCaP hu- in the case of ALL, returning to normal values after
remission. The same result is also found in the case

of AML.

10

15

Table 4: Distribution of membrane testosterone recep-
tors, in four cases of hematological malignancies.
Results obtained in normal blood donors are given for

comparison.

Diagnosis T B NK

% % Testo+ % % Testo+ % % Testo+

ALL remission 85 20 35 6 10 3
ALL 64 9 5 2 2 0.2
AML Remission 73 13 1 15 5
Malignant Lymphoma 90 17 13 4 5 1
Normal 76 18 14 4

10 3

20
It is interesting to note that the distribution of
testosterone membrane sites shows a differential dis-
tribution in normal and leukemic cells. In addition,
as shown in Figure 6, bone marrow stem cells (both
25 (D34 and AC133 positive) express membrane binding
sites for all three steroids tested (estrogen, pro-

gesterone and androgen). It 1s therefore possible



10 man prostate cancer cells, assayed by confocal |aser scanning

m croscopy. As depicted, 10 mnutes after testosterone application, a

pr of ound wodbdd/metsson of the cytoskel eton occurs. Acti RCTiIBznogni2383ar e
redis- tributed at the periphery of the cell, while, as pre 1.5 sented at
the | ower panel of Figure 7, the signifi- cant decrease of the ratio of

sol ubl e (nononeric) to insoluble (polynerised) actin indicates that
profound alterations of the actin cytoskel eton occur, in favor of a

pol yneri sati on process. 20 Further work reyealed t hat testosterone
receptors | o- cated on cell nmenbranes of “ENCaP ceIIs activate key

signal ling nol ecul e 40 a hlerarchy >PI LRagl| - +actin
reorganlzatlonec act §gr?ﬁa%OPes? Ifer&ﬁ?%ﬁ%; %%@F?%ﬂ? a%%

t est ost er one- Bﬁ%tm:onjfogat Ehéurdithereldtcalesexpmmims syPHnaldribpnecascade
m ght be specific of .the actjvation of rosterore r

sites. These r&?ﬁqx§§ﬁﬁonq|ﬁ%ce?%?r§heaPtrst |ne Ty g?g%al %F%hg‘dgglon
path 30 way thatayweslési pgeratkdyfoenbhanedtesttdstrerand teeataphor of n
prostate cancer, cells and |l.eads to actin reorganization. W 2004/ 006966
PCT/I82003/0§2f§§w9§§qgﬁﬁf% EPHOWT) i ncubation with testosterone- BSA
decrease cell prolifera- tion of cancer cells In view of the above results,
we i ncubat ed prostate 5 cancer LNCaP cells mnth testosterone BSA al one
(10-'7 M or tloig el bIgie qLaES Mth 3L As shown in
Figure 8A a 505/ eﬁsghetqsc%'es éfFéB{atéfj at%ttant o3t QST ane. 1 BSA al one

was found. In a tion a potentiation of the action of Taxol (r) by -7%
was al so BSA conjugate to the actin cytoskeleton of LNCaP hu-

10 man prostate cancer cells, assayed by confocal laser
scanning microscopy. As depicted, 10 minutes after
testosterone application, a profound modification of
the cytoskeleton occurs. Actin filaments are redis-
tributed at the periphery of the cell, while, as pre-

15 sented at the lower panel of Figure 7, the signifi-
 cant decrease of the ratio of soluble (monomeric) to
insoluble (polymerised) actin indicates that profound
alterations of the actin cytoskeleton occur, in favor

of a polymerisation process.

20
Further work revealed that testosterone receptors lo-

cated on cell membranes of LNCaP cells activate key
signalling molecules in a hierarchy of FAK—-PI-3

kinase—>Cdc42/Racl—actin reorganization. The fact
25 that testosterone was less active than testosterone-
BSA conjugate further indicates that this signalling
cascade might be specific of the activation of tes-
tosterone membrane binding sites. These results out-
line, for the first time, a signal transduction path-
30 way that was triggered by membrane testosterone re-
ceptors in prostate cancer cells and leads to actin

reorganization.



10 found. If nmediumwas replaced after this 24 hours in- cubation, and
cells were provided with fresh nedium w thout any added substance and | et
to stay fwp 2aediosdsbi onal 48 hours (a condition m m cki ngCThB20nsedl7ss ad-

m nistration of | ow doses of Taxol (r) in clinic), cells 15 recover
partially (Figure 8B) . In this case,. the ac- tion of testosterone-BSA is
nore potent than that of Taxol(r). This effect is dose-related to the
testoster- one-BSA, as shown in Figure 8C, indicating an addi- tive effect
of testosterone-BSA with taxol(r). 20 In_yivo effects of testosterone-BSA
in nude mce. Al mce supported very wePP the treatment with tes-
tosterone-BSA, at the concentrations used. As pre- 25 rented in figure 9,
t est ost erone-BSA i nduced a time dependent decrease in tunor mass by 53%
Addi tion of  Tpx@l feFh (D BOUSE SncabOli@NWith CestntdronsBSdfdetieane cslbpatiferaby 77%
The experinment was stopped at four weeks, --while testosterone-BSA did not
reach a pl at eation afxarseiedlsre it is possible that the decrease if tunor
mass coul d be eat. f [ tr 06965

PeT | 82605/ 002 ohe Yisly [OF kediubfe: g%,%ugfggﬁtgi%s%glgggégr ved histpl ogi -
cally in all5toanesrstlfaRl. cBlRef eridiicesestBrarronB-REA Hehey, (LOB. and

Mahesh, V.B. 995) J. St.eroid.Biochem.dw Bi . 52 3+ 133. 10 2
Grazzini, F., ’&%i A on?OQth%u?”FEg’e?Paéfcﬂandh%i nj%ij, ]I%Dﬂ %%1§]§)€§J)rSNagpﬂsre 392,
209-512. 3 Wehkhsgn Mn (FifAe Ay ReyoPhystekad8, o613 s Aiadslted\. ,

Rovira, J.M, Laribi, 0., Leon- s
with testosterone -BSA alone was found. In addition,

a potentiation of the action of Taxol® by ~7% was also

10 found. If medium was replaced after this 24 hours in-
cubation, and cells were provided with fresh medium
without any added substance and let to stay for addi-
tional 48 hours (a condition mimicking the weekly ad-
ministration of low doses of Taxol® in clinic), cells

15 recover partially (Figure 8B). In this case, the ac-.
tion of testosterone-BSA igs more potent than that of
Taxol®. This effect is dose-related to the testoster-
one-BSA, as shown in Figure 8C, indicating an addi-
tive effect of testosterone-BSA with taxol®.

20

In vivo effects of testosterone-BSA in nude mice.

All mice supported very well the treatment with tes-
tosterone-BSA, at the concentrations used. As pre-
25 sented in figure 9, testosterone-BSA induced a time-
dependent decrease in tumor mass by 53%. Addition of
Taxol® produces a dramatic decrease of tumor weight
by 77%. The experiment was stopped at four weeks,
while testosterone-BSA did mnot reach a plateau.
30 Therefore it is possible that the decrease if tumor

mass could be greater for longer periods of treat-
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5. Use according to any of the clains 1-4, wherein the pharnaceuti cal
conposition further com 20 prises a cytoskeleton acting drug. 6. Use

accor di ngwocoei/@se5, wherein the cy- toskel eton acti ngPdmug2a03/0®asol o or
Taxotere(r). 7. Use according to any of the clains 1-6, wherein the
pharmaceutical conposition further com 25 prises one of an antiandrogen,
an antiestrogen and an antiprogestin in case that the tunor to be treated
or diagnosed is bearing testosteron-, estrogen- or pro- gesterone-
receptors, respectively 8. Use according £o claim7, wherein the 30
antiandrogen i s cyproterone acetate or fPutanide. 9. Use according to claim

7, wherein the anti- estrog {Spt xi-f eng. 10, #5@ @ccording to claim?7,
wherein the anti WD 2004/ 00 Qé%sEégﬁﬁBEOOS?06?2% 36 progesterone is
RU486. 11. Use accordingUse afyook e mwiea nstdrddls eneiegatedewsdbhi d
cancer i s sel egled AMngie RARA! fan ANENOCH LT AGPR LOORIRNESEASLE bYe Of

resistant) and i tS netastases, cancer and 1ts netastases In any
pl aces, pheochronpbytromasuandafhecompesasiagesfor bdie t tmertaedtt heir

reLastaves MG, LOSOLASLOTnE) phdnelREaReEst dHidggay o
anbng acut e andielbr,onihersiel aile lstkadd ds acit @ aydosthtdwun.| ynphoi d
| eukaer 2 and Iympfones (5, 2ndeDhaghd, pEeumge ) SOlesOmoske 8hor- 1o
gated with mamgald ans psoledthed amdoageytoskeseepone, estrogen, estra-
diol, progesterone, cortisol, glucocorticoids or any
10 known analogs thereof.

3. Use according to claim 1 or 2, wherein the
mammalian proteins are selected among globular pro-
teins, plasma proteins, albumins, binders or antibod-
ies of selective human tumoral cell antigens.

15 4, Use according to claim 3, wherein the‘mam—
| malian brotein is human albumin or bovine serﬁm aibu—
min.

5. Use according to any of the claims 1-4,
wherein the pharmaceutical composition further com-

20 prises a cytoskeleton acting drug.

6. Use according to claim 5, wherein the cy-
toskeleton acting drug is Taxol® or Taxotere®.

7. Use according to any of the claims 1-6,
wherein the pharmaceutical composition further com-

25 prises one of an antiandrogen, an antiestrogen and an
antiprogestin in case that the tumor to be treated or
diagnosed is bearing testosteron-, estrogen- or pro-
gesterone- receptors, respectively

8. Use according to c¢laim 7, wherein the

30 antiandrogen is cyproterone acetate or flutamide.

9. Use according to claim 7, wherein the anti-

estrogen is tamoxifene.

10. Use according to claim 7, wherein the anti-



acting drug. 14. Pharnmaceutical conposition according to claim2, wherein
the steroid is sel ected anong: testoterone, estrogen, estradiol,

pr ogest erwnep04wr9sB0 ti sol, glucocorticoids or any knowrCanBwgso2rser eof .
15. Pharmaceutical conposition according to claim13 or 14, wherein the
manmal i an proteins are selected anong gl obul ar proteins, plasnma proteins,
al bum ns, binders or antibodies of selective human 25 tunoral cell
antigens. 16. Pharnmaceutical conposition according to claim15, wherein
the manmal i an protein is human al- bum n or bovine serum al bum n. .17.

Phar maceuti cal conposition according to y 30 of the clains 13 to 16,

wherein the cytoskel eton act- | rug i s Taxol (r) or Taxotere(r). 18.
Phar maceut i cal? 51950 thc}%}r%{g to.any of the clains 13 to 17, which
further conprises am W0 2024/ H069661i RET/HIB28AY/ @F278Be 37 zaints ahdibgen, an

antiestrogen and an antjprogestin in case that the tunor to_he ted or
di agnosed is 'B&&E$HY ’t"%gt §g’ﬁéfior?-a,ncees’{ rb@eﬁ-e%&‘:tc&%o&r%?ré? bnggg?’éég%tors,-
respectively. Hdhcddsei®ina Aharieeut seakicanposot i arsictemt:) i Bgdt o any
of the clainms 13-18, or a pharmaceutical conposi ti.gn pr epar.ed accor ding to
any of the @ aits metestapse .t RF{FHat TBACSST & CBaliEr* B Haenato-

| ogi cal mal i gnanei ¢3ack@,20phblsena6eeEdtBeato Shdi ronkdr wheresbatke, solid
cancer is sel ect'ed anong: prostate adenocarci- nona %xgo;gone sensitive or
resi stant) ando9ne nBERT t3Res, LReEAstMEEAEERSERAd P EE¢Pas &SR any

(neurcbrastomas) .
12. Use according to any of the claims 1-10,
10 wherein the haematological malignancies are selected
among acute and chronic myeloid leukaemia, acute and
chronic lymphoid leukaemia and lymphomas (B and T).

13. Pharmaceutical composition comprising one

or more steroids, which are not cytostaticum, conju-
- 15 gated with mammalian proteins and a cytoskeleton-
"acting drug.

14. Pharmaceutical composition according to
claim 2, wherein the steroid is selected among:
testoterone, estrogen, estradiol, progesterone, COr-

20 tisol, glucocorticoids or any known analogs thereof.

15. Pharmaceutical composition according to
claim 13 or 14, wherein the mammalian proteins are
selected among globular proteins, plasma proteins,
albumins, binders or antibodies of selective human

25 tumoral cell antigens.

16. Pharmaceutical composition according .to
claim 15, wherein the mammalian protein is human al-
bumin or bovine serum albumin.

17. Pharmaceutical composition according to any

30 of the claims 13 to 16, wherein the cytoskeleton act-
ing drug is Taxol® or Taxotere®.

18. Pharmaceutical compisotion according to any

of the claims 13 to 17, which further comprises an



pl aces, pheochronocytomas and their netastases, bone 15 tunor and- their
nmet astases and brain tumor (neuro- brastomes). 21. Use according to claim
19, wher eWo 206u00h%e- mat ol ogi cal nalignanci es are sel ectPed/IRNOS/O2785C Ut €
and chronic nyeloid | eukaem a, acute and chronic |ym 20 phoid | eukaem a
and | ynphomas (B and T). 22. Diagnostic nmethod for the detection of solid
cancer or haemat ol ogi cal disorders, conprising the follow ng steps: i)
contacting the specinmens with a solution 25 of a pharnmaceuti cal

conposi tion according to claiml; ii) detecting the amount of conjugate of

:/Ee'?h Ijl od cogj_ ugat ed to mammal i an pr ot ei #7is bound to the speci nen. 30 23.
od accordin | ai m 22 ein the 0 atefrthr ri;se a

| abel | i ng. 24.2 $i ng™ ﬁngﬁﬁgﬁﬁﬁé’g&f’i a&iéjcorrlrp%léll tPon- c%rgrpmr:ll s?lng one

or WO 2004/ 006&@5& PEiE/a|tB2916)§/ ARFE5 +38 Ber ersteral dor whiadmesed ndis

cytostaticum con- .jugated with a mammali rotein; _and_a r tical
conposi ti on cABRTEIHg &SEFOSELRN et oneﬁgfpﬁs drugﬁr or p§°§%§%on%§%q e

anti androgen, ar-ahtdes! regepeandvany.antiprogestin in case that the tunor

is bearing testosteron-, estrogen- r ogest - -
respectivel o 25. Ki @9ac@§red|% & CPIE:‘?F%‘P%?%‘ggfﬁgirgEg?Phgg%gﬁn;%rcsdord"

ES?EQ?S?FLL%M :Erg PRSI PNo E ORI St T RHE 18K 1 8DI ShepbladMacsiitdlradr e not
composition prepared according to any of the claims
1-12, for the treatment of solid cancer or haemato-
logical malignancies.

10 20. Use according to claim 19, wherein the
solid cancer is selected among: prostate adenocarci-
noma (hormone sensitive or resistant) and its metas-
tases, Dbreast cancer and its metastases in any
places, pheochromocytomas and their metastases, bone

15 tumor and - their metastases .and brain tumor (neuro- -

| brastomas) .

21. Use according to claim 19, wherein the hae-
matological malignancies are selected among: acute
and chronic myeloid leukaemia, acute and chronic lym-

20 phoid leukaemia and lymphomas (B and T) .

22. Diagnostic method for the detection of
solid cancer or haematological disorders, comprising

the following steps:

i) contacting the specimens with a solution
25 of a pharmaceutical composition according to
claim 1;

ii) detecting the amount of conjugate of ste-
riod conjugated to mammalian protein is bound
to the specimen.
30 23. Method according to claim 22, wherein the
conjugate further comprise a labelling.
24. Kit comprising:

a pharmaceutical composition comprising one or



jugated wth a mammal i an protein; and a pharnmaceutical conposition

conprising a cy- toskeleton acting drug,

ant i est r oyeroac A

testosteron-, estrogen- or progesterone- recep- tors, respectively. 20

10

15

20

antiprogestin in case that the tumPCTIIB200&602785y

38

more steroids, which are not cytostaticum, con-

jugated with a mammalian protein; and

~a pharmaceutical composition comprising a cy-

toskeleton aéting drug,‘or

one of an antiandrogen, an antiestrogen and an
antiprogestin in case that the tumor is bearing
testosteron-, estrogen- or progesterone- recep-
tors, respectively.

25. Kit according to claim 24, comprising:

a pharmaceutical composition comprising one or
more steroids, which are not cytostaticum, con-
jugated with a mammalian protein; and

a pharmaceutical composition comprising a cy-
toskeleton acting drug, and

one of an antiandrogen, an antiestrogen and an
antiprogestin in base that the tumor is bearing
testosteron-, estrogen- or progesterone- recep-

tors, respectively.

and 15 one of an anti androgen,

an



