trerer e e rerrrrereerrerererrrrr 15 JAN 2007 *166166* 1 METHCOD
* FOR | DENTI FYI FI C PROTEINS DESCRIPTION: 5 The present

i nvention relgmwﬂmmwmﬂmmﬁuhod for identifying cell-specific rote}&;. The

identification of cell-specific protein conbination pat t er rl i&Na20BL uci al

factor for elucidatlﬁg 10 cell-to-cell interactions which may cause

countless effects w thin an organism Especially the know edge of disease-

speci fic tapgelost FeE UMeNT SFarNeci Bl ves prer eoei BRoeEins  the devel opnent
of effective nedications which at the sanme tinme have only few

side-effects. 15 It is known that i mune cells (lynphocytes) will express
specific protein conbinations - also referred to as protein conbination

patterns ongggg&%%ﬁi%Ed) PCP - which are responsible for a binding to

endot hel i al 20 bl ood vessels in the brain and in muscle
tissue. Gther protein conbinations, by contrast, will not cause such
bi nding to these endothelial cells. Surprisingly, these specific

conbi nations are inter-individually constant,
5 The present invention relates to a method for

identifying celi—specific proteins.

The identification of cell-specific protein
combination patterns is a crucial factor for elucidating
10 cell-to-cell interactions which may cause countless effects
within an organism. Especially the knowledge of disease-
specific ta.rget structures is a decisive prerequisite for
the development of effective medications which at the same
time have only few side-effects.
15
It is known that immune cells (lymphocytes) will
express specific,protein combinations - also feferred to as
protein combination patterns or (abbre&iated) PCP - which
are responsible fér a binding to endothelial cells of the
20 blood vessels in the brain and in muscle tissue. Other
protein combinations, by contrast, will not cause such
binding to these endothelial cells. Surprisingly, these
specific combinations are inter-individually constant,

.always exhibiting the same binding functions. The specific
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al ways exhibiting the sanme binding functions. The specific
LErrrererrerererrrrererrrr *@0007 15 JAN 2007 2 protein combination
patterns therefore seemto be an inter- individually constan{ k%ﬁpgﬁfyte
bi ndi ng code of the cell surface for organ-specific endothe ?a C
surfaces which constitutes a cell-specific target structure. Cell 5
specific target structures may thus include very specific protein

conbi nat i on, pat £ 85 NSonbIHASE¥E bURRE rpel ke edlese rexhidiint tepef T4 fatei n
combi nation” patterns on their cell surfaces which result in 10 a specific,

| € 0rgan- 584 e61 kg 1| NYBRLYE RCHANL e BUCRIRALE] AT MakionNAl t er ns

t heref ore consti rge s for potentital nedications. However,

an absolute prerequisite for the devel opnen 15 .of ch highly selegtive
nedicationss?gf?ﬁ% ERBMPEGGB_EPQCPE CnﬁP@@ﬁ%&%ﬁ%&n&éyai§%¥é%y%%é§g'thget
structures. Methods for identifying target structures are kn in the
prior art, @AnehihrEcBadededn ERECARALY SiAg ISt 6§ﬁéofﬁlékpré§§ﬁgh profiles
of diseased tissues or cells as conpared to gene expression profiles of
heal thy %i sspesific target structures may thus include very specific

protein combination patterns.

Invasive tumor cells also exhibit specific protein
combination patterns on their cell surfaces which result in
10 a specific, i.e. organ-selective, invasive behavior. Such
protein combination patterns therefore constitute target

structures for potential medications.

However, an absolute prerequisite for the development
15 of such highly selective medications is the knowledge of

the molecular composition of these target structures.

Methods for identifying target structures are known in
the prior art, which afe based on the analysis:of gene
20 expreséion profiles of diseased tissues or cells as
compared to gene expression profiles'of healthy tissues or
cells, with protein expression profiles as well as
expression profiles of the messenger ribonucleic acid

(mRNA) being intended to provide information on the



cells, with.protein expression profiles. as well as expression profiles of

" the nmessenger ribonucleic acid (nRNA) being intended to provide
information on the 1 5 JAN 2007 3 appearance of new prot ei ns{5niiN &iffdl at ed
or abnormally nodified proteins in diseased tissues or cells (e.g. in: F
Lottspei ch/H Zorbas; Bioanal ytik; Spektsum Akadem scher Verl ag;

Hei del berg, 1998). 5 However, these nethods all use cell honbgenates

usual 'y progycedy£5om &hoysands oL ALl | hh$e8li16RlS 3 Mo MM ¥ puch vast
anounts of cells will allow expression profiles of the abovenentioned kind

to be estab}shed.y THe ﬁQiﬁg' L§ 8?9%2‘%@8%&% Lig ¢gl l.hampgenat es; have been
sol ubi | i zed 80 as to allow the extraction and separation of ~‘the proteins
or mRNA nolecul es b ans _of bioghem cal . progesses. 15 A shortcom ng of
t hese priorféﬁYs%%f%%gg; 28ﬁ898r,gFgan?ﬁﬁFl?he§p§§gr !%ﬁﬁiéﬂﬂﬁéﬁ?ﬁ
identifying%grotein conbi nati on Batterns, since the individual protein
conponent s BfF53h BepretBpRIcokBPRAti on pattern will be conpletely
separated by the generation of cell honbgenates

5

However, these methods all use cell homogenates
usually produced from thousands or millions of cells since
lonly such vast amounts of cells will allow expression
profiles of the abovementioned kind to be established. The

10 cells contained in the cell homogenates have been
solubilized so as to allow the extraction and separation of
the proteins or mRNA molecules by means of biochemical

processes.

15 A shortcoming of these prior art methods, however, is
that they are not suitable for identifying protein
combination patterns, since the individual protein
compbnents of such a protein combination pattern will be
completely separated by the generation of cell homogenates

20 and.by the subsequent extraction processes, and the
fundamental information relating to their cell- and tissue-

topological location will be lost. Furthermore, owing to



20 and by the subsequent extraction processes, and the fundanental

“information relating to their cell- and tissue- topol ogical |ocation wll
be lost. Furthernore, owing to 1 5 JAN 2007 4 the destructquJQN %@F cel |

conpartments, no information can be gained any |onger regarding the

conbi nations of proteins within these céll conpartnents and their relative

topol ogical relation to each other. -5 Mreover, another disadvantage of

the prior artie geocessesohsofhahenaecanakysearcaenhe,perd dmfedrait idh

i ndi vidual level, making it inpossible to detect differences of the

i ndi vi dual &£ l15e Wd ne@sBAGL 1bagkheirbgl@dRhat @he e ittt igh P erns.
These di sadvant ages are overcone by the nethods disclosed in DE 197 09 348

C2 for detﬁf&@éﬂﬁ&ywl@ﬁﬂ&é%%@@ 2041 MBRHAY  fehlsSReR ftih%itrarrgﬁt tive

structures.” DE 197 09 348 I scloses an automated nethod for determ ning

nol ecul e C'éﬁ%éﬁ@%;E%fcgéfaQESHpgb gﬁ%gcgk%e%S portions in a solid or
ct’, €'s

|l iquid obje _ réin rn-one an arre obj ect at |east two nol ecul e
cl asses, nol ecule groups or nolecule portions are exam ned and neasured by
means of simul t aneous or sequential application of any

Moreover, another disadvantage of the prior art
processes is that no analyses can be performed at an
individual level, making it impossible to detect
differences of the individual cells with respect to their

10 protein combination patterns. These disadvantages are
overcome by the methods disclosed in DE 197 09 348 C2 for
determining, identifying and mapping cell-specific target
structures. DE 197 09 348 C2 discloses an automated method
for determining molecule classes, molecule groups, molecule

15 portions in a solid or liquid object, wherein in one and
the same object at least two molecule classes, molecule
grbups or molecule portions are examined and measured by
means of simultaneous or sequential application of any
number of reagent solutions ¥n (n = 1, 2, 3 ; N). The

20 method includes incubating and/or bleaching cycles
repeatable with any frequency, and after each procedural
cycle the signal distribution pattern of one and the same
object to be examined is registered. The signal

distribution patterns obtained in each procedural cycle are



nunber .of reagent solutions Yn (n =1, 2, 3 ... N. The 20 nethod includes
i ncubati ng and/ or bl eaching cycles repeatable with any frequency, and
after each procedural cycle the signal distribution patteth 94N @2 and t he
same object to be examned is registered. The signal distribution patterns
obt ai ned in each procedural cycle are 1 5 JAN 2007 5 transferred into a
conplex total image of the object to be exam ned by conputer-aided inmage

super posi t indreElad | Mo 2 HbEbl ¥x COPPh EXimRecyEatheorblBati @ pattern
of the object. The nethod is perfornmed to automatically detect and 5 map

any nunmber Of,&EW e é&%&@ér%ic}?@&@ﬂ?&ei BuBe £6bLi0hon? hiakgys SamRl e

Hereby, the aimis the know edge of the arrangenent and correl afive

di st i buti o oo dile Sl SCU G GLOUPS. [0 QREAL P, LAT QLERLLGN abeyf, var i ous

di seases and er eo 'S pOSSI ain any nunber of

10 individual. | abel_patterns in the prespectjvely exam ne S le, cell or
[hssue sambite) oo it |Vt §50 ke | REGEETBy T Fepavronab Faney PAYSCY AaGe
taking - bleaching cycles, and _to determ ne the conpl ex conbinati on
patterns ofMamdiy dudiPeBrohunet®edl frofRetl @S dPEt PPHEPPEAs 1Pedulreildg oL

therefrom by 15 subsequent conputer-ai ded i mage superposition of these
a tissue sample. Hereby, the aim is the knowledge of the

arrangement and correlative distribution of the molecule
groups to obtain information about various diseases and the
treatment thereof. It is possible to obtain any number of
10 individual label patterns in the respectively examined
sample, cell or tissue sample, respectively, as images by
repetitive labelling - image taking - bleaching cyéles, and
to determine the complex combination patterns of individual
or numerous molecule distributions resulting therefrom by
15 subsequent computer-aided image superposition of these
individual patterns, and to quasi project as combinatorial
patterns onto the bibiogical étructure (e.g. of a cell) in

any manner.

20 This method can be used for comparatively examining
protein combination patterns of individual cells or cell
membranes of different cell or tissue samples. In doing so,
those marker molecules can be identified which will bind to

e.g. a certain protein combination pattern or to a certain



i ndi vi dual patterns, and to quasi project as conbinatorial patterns onto
the biological structure (e.g. of a cell) in any manner. 20 This nethod
can be used for conparatively exam ning protein conbinatipg palp@ens of

i ndi vidual cells or cell nenbranes of different cell or tissue sanples. In
doi ng so, those marker nolecul es can beéidentified which will bind to

e.g. a certain protein conbination pattern or to a certain 1 5 JAN 2007 6

area of suefrea PIOlRidh COPMdEiONcPabiesioh pattesh oBbheet rsiemmi ng from
a first tissue or cell sanple, and which will at the sane tinme not bind to

a second objSGl-t SMRNG ff M a: secppd tissye ot eehh sapphe, Bhgmeans of
5 these |dent|f|ed mar ker” nol ecul es,” using a sanple portion of the first

tissue andigy el sanl &nd hose. n Lﬁg%@gtb%sa%(g%sg%ﬁso%r | ecul ar

conpl exes) e protein I'on pattern may now 0Cared -and/ or
sel ect ed an subs ent | chara teri zed which are_bho 10
Cdentified® KIS 1558 PhvFThG SEPBLE on BYaRgans of
under st andi ng of t he nDIecuIar conposition of a protein conbination
pattern’ ofth&se ddediigenesd AT i Molecules: HﬁﬁﬁgnaséﬁﬂpéﬁoP@Fﬁlon

conbi nati on pattern as well as of the
of the first tissue and/or cell sample, those molecular

areas (molecules or molecular complexes) of the protein
combination pattern may now be located and/or selected and
subsequently characterized which are bound by the

10 identified marker molecules. This will allow the detection
and understanding of the molecular composition of a protein
combination pattern, of the arfangement of the molecules

. within said protein combination pattern as well as of the

arrangement of the protein combination pattern within a

15 tissue or a cell.

The cell-specific protein combination patterns thus
obtained, however, will still be highly complex - which
will clearly aggravate the development of highly selective

20 medications.

It is therefore the object of the present invention to
further improve on and provide a method of the above

mentioned type which will further process identified and



arrangenent . of the protein conbination pattern within a 15 tissue or a
cell. The cell-specific protein conbination patterns thus obtained,
however, will still be highly conplex - which wll clearly pggﬂ@yﬂ@; t he
devel opment of highly selective 20 nedications. It is therefore't obj ect
of the present invention to further inprove on and provide a nmethod of the
above nentioned type which will further process identified and 1 5 JAN

2007 7 hi g P@”@&%l@k%%E‘e?ﬁ”@bx_ﬂ@lh_@@i@ﬁtng:@érntsb!l%hufs?wi”tatin_g the
devel opmrent of highly selective nedications. Thi s object is acconplished

by a netho : | hyepi Lo j i fyi | - i.t.L.c proteins
conprisirm;k%%ﬁ}{ﬁﬁT%ﬂyngﬁétg%ggi?gﬂgﬁgté%nﬁ%?ﬁgycgﬁﬁgggég%fic protein
corrbinatior}n g&terﬁgngf n cells; (b) conparing the protein conbination
patterns of hea ?%y and pathol ogically or 10 physiologically nodified cells
of one cell type or conparing the protein conbination patterns of cells of
a different cell type affected by the sane disease; (cl) subtracting the

coi ncident parts of the protein conbination
5 This object is accomplished by a method of the

invention for identifying cell-specific proteins comprising
the following steps: (a) determining cell-specific protein
combination patterns of n cells; (b) comparing the protein
combination patterns of healthy and pathologically or

10 physiologically modified cells of one cell type of
comparing the protein combination patterns of cells of a
different cell type affected by the same disease; (cl)
subtracting the coincident parts of the protein combination
patterns of healthy and pathologically or physiologically

15 modified cells of one cell type compared in step (b) and
determining a cell-specific protein resulting therefrom; or
(c2) subtracting the non-coincident parts of the protein
combination patterns of cells of a different cell type
affecﬁed by the same disease compared in step (b) and

20 determining a cell-specific protein resulting therefrom;
and (d) identifying the resulting cell-specific protein and

its spatial arrangement within the cell or tissue.



patterns of.healthy and pathologically or physiologically 15 nodified cells
of "one cell type conpared in step (b) and determining a cell-specific
protein resulting therefrom or (c2) subtracting the non-coipg{ﬁ@pgg arts
of the protein conbination patterns of cells of a different cell 't
affected by the sane di sease conpared in8tep (b) and 20 deternining a
cell-specific protein resulting therefrom and (d) identifying the

resul ting cell -spediuéingptbtehtigang ciohd lepatiralt i angayedt Mbh hi n t he
cell or tissue. 1 5 JAN 2007 8 Reducing the highly conplex protein

conbi nati onpapeéteEnshtibugedetffimened ot @ &i5iNA e hiHh YsSelectvye;aqd
cell-specific protein will clearly facilitate the evel opnent of |ikew se

hi ghly sele@éiyeag@gigggigﬁgaegg 2ithe sa h£§:§%€3#¥gggéx¥géy shortening

the tine require for suc evel opnent. no | onger be required

in the deve i iLons to.investigate .the highly . conplex and
| i kewi se ce+$?%E§#%§%%p$gt?gkﬁpéggi%lg é%bﬁ S0 %%HW%éaﬁ%%ﬁipﬁheat

[ [ I ' sel ection of a substance for suppressing the
AQYFC}{gﬁopgégeg§%§ﬂ¥%$528?gngf?cantly shortening the time ggguiredg

for such development. Thus it will no longer be required
in the development of medications to investigate the highly
complex and likewise cell-characteristic protein
combination patterns.

10

The invention merely requires a selection of a

substance for suppressing the activity of the identified
cell-specific protein. Such suppression will cause the
cell-specific protein network, and hence the cell

15 functions, to collapse. For example, switching off the
cell-specific protein of tumor cells will in turn Suppress
the migration of these cells since the protein identified
in this process controls and regulates the migration
behavior of the tumor cell. The suppressing substance in

20 this case may be an antibody.

Particular advantages of the method according to the
invention will be obtained if pathologically modified cells

are of the invasive type.



cell-specific protein. Such suppression will cause the cell-specific
protein network, and hence the cell 15 functions, to collapse. For exanple,
switching off the <cell-specific protein of tunor cells wll {@\h@r%ﬂ
suppress the migration of these cells since the protein identified In
this process controls and regul ates the figration behavior of the tunor
cell. The suppressing substance in 20 this case may be an anti body.
Parti cul ar advantages of the nethod according to the invention will be
obtained if pathologically nodified cells are of the invasive type. 1 5
-JAN 2007 9 Therkhow &e0e49E LhesRe8ele. gi S@@56a5RCEpEEE FREODRLASinW t hi N
a protein conbination pattefn will noreover allow the devel opnent of
highly speqifig; redi 6aLL 005 WBhERUkLLSoRE-BLADS: 111 hBowbydadashigd si de
effects owng to this very speC|P|C|ty. he cel |l -specitic protein
conmbi nation_patterns to b rocessed_according _t he 1 nvent.i on w.ll be
det er m ned bYF %Vﬁi%B@eBE ?Ee ﬁgﬁﬁgdgpgfgéﬁgsggdgﬁgﬁﬁoy§7%®§fﬁzgl&} f or
deternininqs identifying and mappi ng ceIL-spe%ific target  structures.

5 e almost without undesif¥ed side effects owling to this very

specificity.

The cell-specific protein combination patterns to be
processed according to the invention will be determined by
10 means of the methods disclosed in DE 197 09 348 C2 for
determining, identifying and mapping cell-specific target

structures.



1 S JAN 2007 10 CLAIMS: 1. A nethod for identifying cell-specific
proteins com prising the followng steps: 5 a) determning cell-specific
protein conmbination patterns of n cells; b) conparing the protein

combi nation patterns of healthy and pathologically or physiol ﬁéﬁﬁ
nodified 10 cells of one cell type or caoparing the protein conbl on
patterns of cells of a different cell type affected by the sane disease;
cl) subtracting thargegi:ncident parts of the protein 15 conbination
patterns of healthy and pathologically or physiologically nodified cells
of one cell type conpared in step b) and determning a cell-specific
protein resulting therefrom or 20 c2) subtracting the non- coi nci dent parts

of the proteijn go [ ttern of cells of a different cell type
af fected by t He éaﬁg ﬁﬁéeggé 8&8&% dHiY S ﬁ;) YRR Hrhgeam-
cell-specific proteln Eultln t herefrom and 25

1ng t following steps:

5 a) determining cell-specific protein combination

patterns of n cells;

b) comparing the protein combination patterns of

‘healthy and pathologically or physiologically modified
10 cells of one cell type or comparing the protein

combination patterns of cells of a different cell type

affected by the same disease;

cl) subtracting the coincident parts of the protein
15 combination patterns of healthy and pathologically or

physiologically modified cells of one cell type

compared in step b) and determining a cell-specific

protein resulting therefrom; or

20 c2) subtracting the non-coincident parts of the
protein combination patterns of cells of a different
cell type affected by the same disease compared in
step b) and determining a cell-specific protein
resulting therefrom; and

25



1 5 JAN 2007 1l d) identifying the resulting cell-specific protein and
its spatial arrangenent within the cell or tissue. 2. The nethod as cl ai ned

inclaiml 5 characterized in that said method conprises the selectjh

a substance for suppressing the activity of the identified cell- specific

protein. 10 3. The nethod as clainmed in claim2 characterized in that said
substance is an antibody. 4. The nethodiias clained in one of the preceding
claims 15 characterized in that pathologically nodified cells are of the

I nvasive type.d) identifying the resulting cell-specific protein and

its spatial arrangement within the cell or tissue.

2. The method as claimed in claim 1
5 characterized. in that
said method comprises the selection of a substance for
suppressing the activity of the identified cell-

specific protein.

10 3. The method as claimed in claim 2
characterized in that

said substance is an antibody.

4. The method as claimed in one of the preceding claims
15 characterized in that
pathologically modified cells are of the invasive

type.



