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PR e e e e e e e e e *159159*
Novel use of spiegel ners One aspect of the present
invention relates to a new use of spie

mtner sspect of he present | ent o, Zdbi'nmﬂ\ﬁ\ﬂ\l\m\\\\\\\\\\\\\\\\\\

nmol ecul ar nedicine it has becone possible to ident.ishyo
target nolecules involved in a disease or a—disease
state and to act on these SFeC|f|caIIy so as 10

thereby to treat OPVek agenet tspéegtilsense or the disease
state or at least to alleviate the. synptons
aSSOC|ated Inﬁ{eMAth The, target mol ecul es can in

OBFi AEPEFe B iSiRdetP STt - TWe G 8OpSSlAtERr 80 Gr S|y use of

sbhebedes rkar get angBhecul agddhat e RRSeMresent invention

extracellularly and can thus in 15 principle be

TBABGERt tPnERieartlaet swithi? tarbiad i NG sebstaie. by

adm nistering the latter in a body fluid or a body

cavity that contains the target nolecule. The first

Wgtoupdweindesr get molecules imedierigien &t spafebecoad tbssible

as xtra el lul ar- tar ft | ecul es.. The second group

£ 1956t - B0 HTEEtUI BELFHLPRAes YO ERE 18l ctuIesadra or e

d%eae&eseeb+bn ag8l I 8o these g8l Iehbewgsd;s@ﬂp* YehiP so as

the disease to be treated or in the pre sp03|t|on to

theseliysehge.t14a% s Ofot PraBEBSsaEye | rd-tiﬂ@econmecthen disease
thg target; L£cule iLrectly onS| bl e .

ﬁ;gﬁtet hg dlagseaseJ% ate or!él %?S’éta?' ggcon taﬁssoc*a“d

thee epriedli.s posiThicon tha gicfte ahcsleaael.nsl nS:taead in | tDﬁLLShCJ.Dle be

sufficient if the resgectlve target nolecule is

HidGeded PR arf et PORURSscad®, thEStodEOsPof inRLBAeps target

mbﬂ%h%&%%e¢ﬂﬁtt§@bagké¥§nsu@ﬂ%¥33%7IMEJ}fJ“%ﬁ@SHEB thus in
that the active substance is suitable for

PTiagipest &y Boopeglbvednfon asmiant diseasen Theivecontbstance
b%rogﬁmggigéégﬁhg the latter in a body fluid or a body

cavity that contains the target molecule. The £first group

1) ——

of target molecules 1is herein also referred to as
extracellular target molecules. The second group of targe:
molecules includes ‘target molecules that are present in
cells, these cells being involved in the disease *to be
treated or in the predisposition to the disease. It is no=
necessary in this connection for the. target molecule to be
directly responsible for the disease state or directiy

connected with the predisposition to the disease. Instead,

Fh

it is sufficient
involved in an aciion cascade, the course of which is
infiuenced by the active substance, with +the result that

the active substance 1s suitable for the <reatment or

T

revention of <the disease. The second group of target

molecules 1s herein also referred to as intracelliular

target molecules.

llII|!|!II||IIIIIIIIIIII\IlIll\lllllllll
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nol ecules is herein also referred to as intracellular

target nolecules. ~I[~~1 21220000 100D Frrrr11a11anild

~I 1~ *@0002* 2 The nature of the target nol ecul e,

i.e. extracellular or intracellular target nolecule,

determines in principle the Qinding class, with which

an attenpt can be nmade to efféct 5 the interaction,

necessary for the therapeutic or preventive action,

bet ween the active substance, typically the

phar maceuti cal active substance, and the target

R eqldt@rrd No¥i kthealdyrpdd gasesude; cal led siRhkhcellular or

nol ecul es can be used,”i.e. chem cal conpounds with a

hoFeeaghtular wehgaetomalgsida /| \dOO0n e s ohs Pringgple the
es..can _jinteract in the desired manner_

B e e T L A R

fisew tinteérdataicel | uIm@db&mgﬂnrnnﬁeeule3h315 @@@imﬁiftic or

this background new cl asses of actiye substances ave

BE%ﬁeHE%%goﬁéalB9'tP§9Meﬁﬁé6ﬂﬁbl6591Vﬁd&§PF§?n§&eh'%%Plcally

tRe exaphRcantibadi esact ivPar kupdkahcaonocd ghal the target

anti bodi es, anti sense nol ecul es, si RNA nol ecul es,

npltarets. ahdl ¥preyelhEr sllAceEResgsosere 16 tSmesdd molecules

8£§S§9§'QIe%p.ngt%qylgﬁeﬁﬁgaitlkgmb? Lag p&f&ﬁ”&?a%%decular

stage of clidical ‘investigafions, Rere eXrst &

veasghti nft hgptasélef 100t idmdiess anel BetsSengdese molecules

nol ecul es products that are algg$dy in clinical use.

EdhevertSHGt t héBe neW cl LT U8B8fANnceS i Therey  with

axeratsvlsighi fi eapgepr obhemecasekpgar ds 25.,@ddr essisng with
intracel lular target nol ecul es. Thus, for exanple,

iPErRRetaEERT LTAFIRSenRteanteDodies is currently

still not always possible, at least not to an extent
géaigst this background new classes of active substances
have been developed by the biotechnology industry, such as
for example antibodies, in particular monoclonal
antibodies, antisense molecules,_éiRNA molecules, aptamers
and spiegelmers. - Although some of these classes of
molecules are still in the preliminary stage of clinical
investigations, there =exist at least in the case of
antibodies and antisense molecules products that are
already in clinical use. However, with these new classes of
substances there are also significant problems as regards
addressing intracellular target molecules. Thus, for
example, the intracellular use of antibodies is currently
still not élways possible, at least not to an extent or in
a way and manner that allows a routine use in patienté of
antibodies directed against intracellular target molecules

for the purposes of treatment and/or prophylaxis. Also,

the ~other new classes of active substances, in particular
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a way and manner that allows a routine use in patients

of antibodies directed against intracellular target

nol ecul es 30 for the purposes of treatnent and/or

prophyl axis. Also, the other new classes of active

substances, in particular 3 nti sense nol ecul es and

si RNA nol ecul es, nust on account of their action

mechani sm be i ntroduced into the respective cel

contai ning the target nol ecule or the gene coding for

FHElﬁﬁPﬁ%tmﬁéPéééPé arfe SiBNjefred aceilesse wfst: i account of

BRLLYE 2 SUBSIABCRan ALAO T HRE-HBLLLEr Y nﬁc? 2h80 Eegpectlve

t hese cl asses stances the currentﬁ

ﬁabiOEOﬁbalaloglmmewtangﬁﬂimmﬂécm&eThe saeegemewcﬂdlng for
ue  of a ane s d spi 10 functio

KO8 P W defl edg%ﬁﬂééeau et OF W active

stbethntEe, thd%oaHéEMédIHéFﬂ¥§¥f|Cl$n5§§@CEanﬂMé§é classes
t he respectlve target nolecul es. The use of aptaners

Ph SPBEEANEESaddite T HAN G| + b iR r §eEtadl dodl és clinical
Hbphisgsifrt hods of gene technol ogy, nore

specifically gene therapy. The 15 aptaners, al so

termed intramers, directed against an intracellular

rget._nol ecul are_incorpor at d into th respective
#g?geangélfsbfiﬁ%hn égﬁe P 3Wﬁ5FodV“ﬁefﬁ68§.im§E§h i.e.
danapponath nquS:JJ‘é(i\mEVzﬁcEl@é saisubj aECHeEQn@@nSdkﬁﬁ@-biﬁnenSJ.ona-l
limtations, not | east on account of the |ack of

- SEEBPEARGe TtRlof alleutneee apiesaches Basedashigenewith the

tBepapYive ! RarBatt kpukarn1khe r%ﬁéaﬁggpgfd E@aﬁg§s ?%?order

of intramers, ~involving intracel ar expression o
ﬁgcﬁédéeééldnﬂﬁﬁQﬁ}luhﬂn%ﬁﬁﬁ¢Qﬁambyetgiesh@tlllses methods

_5%82&5{|V@ @Qﬁgfg yhoﬁﬁrg Rglgglfﬁca%egségggtét%ﬁgapy The

Spi mers, Sinc i 0l ogi cal = sySs
aptaMemsuldabeocammeedﬁ Tyntdmest ) ngdspeegelineagainst an

1ntraceE£g LS. €§¥§2§t3{' éghfé ngggeoghggiporated into the
respective target cell by means of gene technology methods.
Such an approach is however also subject to considerable
limitations, not least on account of the‘lack of acceptance
of treatment approaches based on gene therapy. In
particular the rdute adopted in the case of intramers,
involving intracellular expressibn of a nucleic acid coding
ihtracellularly for the respective aptamer, is in principle
closed to spiegelmers, since no biological system exists

which would be capable of synthesising spiegelmers, 1i.e.

aptamers consisting of L-nucleotides.

The object of the present invention 1is accordingly to
provide a class of substances that is able to interact
specifically with intracellular target molecules, 1i.e.

target molecules that are present in a cell.
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The object of the present invention is accordingly to
provide a class of substances that is able to interact
30 specifically with intracellular target nol ecul es,
i.e. target nolecules that are present in a cell. 4
According to the invention this object is achieved- by
the subject-matter of the acconpanyi ng i ndependent

cl ai ns. Preferred enbodi nents are disclosed in the

sub-clains. 5 According to the present invention the
basic object is achieved by the subject-matter of the
atogdepenglent &l Mnverdt £der ERYseRBEIEM S B8ERieved by the
di scl osed in the sub-clainms. 10 According to a first
sappectonratheri neént £BA t Recobpeaying doldepeadiant t plaims.
Ls ' [ S| I activ .
DEeefhe 0 IS Bhan 8 G Tt Sl B8R 1h P 6 et
L-nucleic 15 acid is a spiegelner. In a second

nbodi,nent of the first aspect, which is also  an _ _
EFOOHNEAt G CHE  PFeToBRboHTYRILoT nahe nheFdre diget is

A8h £ 04 S ttha@nshipfeacehbbtar (HCEPROr indBpbRdBnt claims.
third enmbodi rent of the first aspect, which is also an

BRe bR Feht cpod Hee ke odir edbdel peed, 11 hehe nsvlacel aimar
receptor is selected fromthe group conprising

nol ecul ar receptors, enzynes, chaperone nol ecul es,
Begoadlipeptodes firdE iadpeaceldfil @lie sinuehtiies ahd object is
met abol i.c. i nt rnediate%. In_a fourth enbodi nent, of the
FEPET VR pBYt , Hhhi BRCSI £%al Bo L RNC RS HetY BF g racellular
seevnd gabedi nent, the intracellular receptor is

selected fromthe group conprising 30 pol ypeptides,

car bohydrates, nucleic acids, |ipids and

In a first embodiment of the first aspect the L-nucleic

acid is a spiegelmer.

In a second embodiment of the first aspect, which is also
an embodiment of the first embodiment, the L-nucleic acid

interacts with an intracellular receptor.

In a third embodiment of the first aspect, which is also an
embodiment of the second embodiment, the intracellular

receptor is selected from the group comprising molecular

' receptors, enzymes, chaperone molecules, signal peptides,

intracellular structures and metabolic intermediates.

In a fourth embodiment of the first aspect, which is also
an embodiment of the second embodiment, the intracellular
receptor is selected from the group comprising
polypeptides, carbohydrates, nucleic acids, 1lipids and

combinations thereof.
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conbinations thereof. 5 In a fifth enbodi nent of the
first aspect, which.is also an enbodinment of the
second, third and fourth enbodi nent, the L-nucleic

‘acid interacts with an intracellular receptor 5

within a cell. In a sixth enbqdi nent of the first
aspect, which is also an enbddi nent of the second,
third, fourth and fifth enbodinent, the intracellular
receptor is selected fromthe 10 group conpri sing
transcription factors and DNA-bi nding proteins

bhndi pgraf éﬁb@@@ﬁenkno§ %%%e&ﬁgs%”%%$e%%ntg?ﬁfﬁg%s also -an

first aspect, whi I's also an enbodi nent’
gmmﬁueﬁbbdpﬁertﬁle tsw@qrni,r aclel fdl and fburébemmdrodisnent, the

dfro he oup r.i.sing_HMG prote
pre?é%%ﬁfy ?rd%1 eeng g%ﬁﬁ%lsg %ﬂgﬁa iﬂm&ﬁﬁ receptor
WM3ALD, a andl HVGA2. Accordlng to a second aspect of t he

present invention this 20 object is achieved by a
met hod for binding an intracellular receptor,

EONBI 58kPH: embBHOMERALNGraLeel IriGQRt AisRRG al,i885t ONB 56 an
intracel lular receptor, 25 - providing a L-nucleic

%@P@dllaﬁdt- iafcubbe ng_stemmﬂal | thihdt he lounidl ei end  fifth
%g 1xlngn@ fl tlggﬁggéﬁﬂéagf rtelgze %ecorlld a3 ca:c{tetcﬂzfrom the

|ncu atron’ ace under conartironsSs
grouplecompcnd1n30 bradsctaptheni ntfaatellsul and eqR-@5inding
in the cel In a second enbodi nent of the second

%E%E%fnsmhFﬁﬂl?% A BT BRCEnbodi ment of the first

enbodi nent, the L-nucleic acid  is a spiegel ner.

In a seventh embodiment of the first aspect, which is also
an embodiment of the sixth embodiment, the intracellular
receptor 1is selected from the group comprising HMG
proteins, preferably from the group comprising HMGAL,
HMGAla, HMGAlb, and HMGAZ2.

According to a second aspect of the present invention this
object is achieved by a method for binding an intracellular

receptor, comprising:

- providing a cell containing at least one intracellular
receptor,
- providing a L-nucleic acid, and

- incubating the cell with the L-nucleic acid.

In a first embodiment of the second aspect the incubation
takes place under conditions so' that the L-nucleic acid

binds to the intracellular receptor in the cell.
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51 In a third enbodi nent of the second aspect, which

"is also an enbodinent of the first and second

enbodi mrent, after. the incubation of the cell with the -
L-nucleic acid it is determ ned whether a binding, in
particular an intracellular Rinding,  of the L-nucleic
acid to the 10 intracellular receptor has taken
place. In a fourth enbodinent of the second aspect,

ich is also . an.enbodi t of the first, second and
Ri 7 SBRBBGI ABRCOLTERE (o ool POFERe eCRBERr PeLich s also
s€! epbedihe At UFe THOUPi 15+ CRMYISEIMG 0! €6l 8Lnucleic acid
receptors, nmetabolic internedi ates and enzynes. In a
}7 12 SRMRIMENt of the second aspect, which is al so
an enbodi nent of the first, second, third and fourth
20 enbodi nent, the intracellular receptor is selected

Tmom tthe rgr empccimeritsi of) poky peutdndess spearthohybdiahess also
nucl ei c.. acids, .| jpids.and conbi nati ons thereof. In a

S sere ettt bR Ral aRE a8 nebl bt ety Ggter the
2ocave eidrodicentthef tee1fi wsth sesendi-phetdicfoagid it is

and fifth enbodinment, the intracellular receptor is
deteeterrd r onvhaBhegr oup colpiidingy trabBcri perSAcular  an

| I ot o i ndi ok
%%E%%éigseventh gﬁggg?gen?%ofq¥ﬁi ?%2%% a%geﬁg?bghigﬁ the
istadcel lumenockipeet lofs theken xphaeebodi nent, the
intracellular 7 receptor is selected fromthe group
conprising HMG proteins, and is preferably sel ected

i om FbarghoefpbodamphitSioTy HidGAde cotdMAdBectMALDcANds also
HVGA2. 5 According to a third aspect of the invention

i STERPERENTFs Ohchhevdd F us&esPnd 3lickeigda@mpaddment,

frauf act ur e 1@y nedi cadmipe §.0or the ddeatympt ang orne group
prevention of a
comprising molecular receptors, metabolic intermediates and

enzymes.

In a fifth embodiment of the second aspect, which is also
an embodiment of the first, second, third and fourth
embodiment, the intracellular receptor is selected from the
group comprising polypeptides, carbohydrates, nucleic

acids, lipids and combinations thereof.

In a sixth embodiment of the second aspect, which is also
an embodiment of the first, second, third, fourth and fifth
embodiment, the intracellular receptor is selected from the
group comprising transcription factors and DNA-binding

proteins binding an AT hook.

In a seventh embodiment of the second aspect, which is also

an embodiment of the sixth embodiment, the intracellular
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di'sease, the target nolecule of the nedicament being

an intracellular target nolecule. 10 In a first

enbodi ment of the third aspect the intracellul ar

receptor is selected fromthe group -conprising

nol ecul ar ‘receptors, enzymes; chaperone nol ecul es,

signal peptides, intracellular structures and

nmetabolic intermediates. 15 In a second enbodi nent of

the third aspect, ich is also_.,an enbodi ment of  the

FEF R HhbodPme e  SIhEq i TEEBI | (1B FECdpt ofoRBrising  HMG
Sedesired, 1ot he sgr Qe feamylisi Nge1 POLYRCPELERS: the group
carbohydrates, nucleic acids, lipids and 20

eI i DridMehbr diGAla, HNGALE apdodiéRat of the

third aspect, which is also an enbodi nent of the

first and second enbodi nent, the target nolecule is
Aeteodied fronat heigdoappeonpoifsichg 2nviehanser ichtiisoRbject is

factors,and DNA-bi ndi ng proteins.binding an AT hook.
HELSHSr Y essal fint Sof LTRECTRLPA S5pdct to it FaSture
¢ ¢camdhtembedt Meheof tire@ thdimtd esb@bbrenpretdftion of a
target nmolecule 30 is selected fromthe group

‘?:Jo?ﬁﬁﬁ%'i n&hIEII\/G'—?ﬁ@?Ei ﬁ&l%q sog8 thef aegblcpmsatectetng an
RO G QU LAIPISI NG, HGAL,  HMEAL,  HMGAI b and
HVGA2. In a fifth enbodi nent of the third aspect,
which is also an 5 enbodi nent of the third and fourth

nment, the . di sease ected fromthe

EOrBr T CURGH "B CoaEebhe” SPrae PRFSEH GRE GAd acellular

B DSClier 0Sé Bectdd a 3ot heledbeBio®Nt cOhpt DAY kdiecular
aspect, which is also an 10 enbodi nent of the fifth
Nehrt | PRYMESmD U PSR M9lecules, signal peptides,

intracellular structures and metabolic intermediates.

In a second embodiment of the third aspect, which is also
an embodiment of the first embodiment, the intracellular
receptor is selécted from the group comprising
polypeptides, carbohydrates, nucleic acids, 1lipids and

combinations thereof.

In a third embodiment of the third aspect, which is also an
embodiment of the first and second embodiment, the target
molecule is selecfed from the group comprising
transcription factors and DNA-binding proteins binding an

AT hook.

In a fourth embodiment of the third aspect, which is also
an embodiment of the third embodiment, the target molecule

is selected from the group comprising HMG proteins, and is
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selected fromthe group conprising nesenchynal
tunours, epithelial tunours, benign tunours,

mal i gnant tunours and . netastasising tumours. 15 In a
sevent h enbodi nent of the third aspect, which is also
an enbodi nent of the third, fgurth, fifth and sixth

enbodi nent, the target nolecule is HVMGA and the

di seases are selected fromthe group Conprising

car |no s of the r ate, pancreas, thyroi _

REFIFESP Yonﬁ@% BFgas 98 coion/ PERFEm 99%%5%&%“9 HMGAL,
BMENI 8P| RBERIBSand ynpbRPRS, uterine | ei onyonas; B

| i poras; endonetrial polyps; chondroid hanartomas of
the lungs; pl eonorphic adenomas of the salivary
9111agdﬂftaﬁemga@m@ﬁtcxkogﬁg t£HNQRArQIRLQUS |t L&ggbarss also an
aggr essi ve angi onyxomas; di ffuse astrocyt dmas;
@@be@tMastowﬁstthUhﬂnﬂu&md Buukthtembbwamhnna e disease
lun%; aq&gg %yka%gl non-small-cell |un cancer ;.

i it %8t h t88se IFRPRst H8BBT ARYFG, Cumour diseases,

Vﬁet*astﬁﬁfétﬂgoﬁﬁr‘mdt&E’t@ﬂiosclér@ﬁh@t ghth enbodi nent

of the third aspect, which is also 30 an enbodi nent of
the fifth enbodiment, the arteriosclerosis 9 is

t5i 9985 8dn0k yokormat i f arfeni 0Sg):enoti
pl aques n%dlg%gg§%gngwﬁglEﬂg tgﬂr% %%%%;and h|ﬁ§&fls° an

¢embadinenh efbddierehifof Bh@Oldhme@taspmﬂ tlwhoch idg sease is
enmb nment of the first, second, thir _
SEEerBl, P di KT R o8k, cAERP AR e TR St b Cumours,

ébethéltarewumdmrstéﬁgﬁﬂgﬂnkﬁmbbﬁgSSmﬂﬁigﬂEnt tumours and
intracellularly. According to a fourth aspect- of the
PRGRALRDASLRS %BT%E¥Sis 10 achi eved by the use of a
L-nucleic acid for the manufacture of a diagnostic

agent for diagnostic purposes, the target nolecul e of

iheadﬁégﬁ@§b|@nﬁ§@nmemé|ﬁgfaﬁh¢ntha€@|Eapaﬂt,tahg@h is also
§R|68M£8dlment of _the third, fourth, fifth and sixth

embodiment, the target molecule is HMGA and the diseases
are selected from the group comprising carcinomas of the
prostate, '~ pancreas, thyroid, cervix, stomach; -breast,
colon/rectum, ovaries; pneuroblaétomas; lymphomas, uterine
leiomyomas; lipomas; endometrial polyps; chondroid
hamartomas of the 1lungs; pleomorphic adenomas of the
salivary glands; haemangiopericytomas; chondrdmatous
tumours; aggressive angiomyxomas; diffuse astrocytomas;
osteoclastomas; skin cancer; Burkitt’s lymphoma; Lewis lung
cancer; leukaemia; non-small-cell lung cancer; as well as

in each case metastases and/or metastasising forms thereof.

In an eighth embodiment of the third aspect, which is also

an embodiment of the fifth embodiment, the arteriosclerosis
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15 In a first. enbodi nent of the fourth aspect the
intracel lular receptor is selected fromthe group
conpri sing nol ecul ar receptors, enzynes, chaperone
nol ecul es, signal peptides, intracellular structures
and netabolic internediates. 420 In a second

enbodi ment of the fourth aspect, which is also an
enbodi nent of the first -enbodi nent, the intracellul ar

t.or i ted f th . .
B S adrae CoE Let e S SRR SRt * ks nhosgprotic
25a §oabi edi PRsd tiher@edal ) nacA Di | duedbo di @b r ofimt e .

fourth aspect, which is also an enbodi nent of the

first and second enbodi nent, the target nolecule is

PEI £Chefh! b bBEnOROUBLCRAR! k588 ST LLANSGHIR AL a1s0 an
factors and I ndi ng proteins bin Png an
ambodrmemﬁcnnﬁhtﬂnbodumBML obethedf outhhrdspetdyrth, fifth,

mhlch |s al an enbodinent of the third_ enbodi nment

Thet Y ar gtV Sﬁ cGre e%%%?‘ec?’@]aoﬁ%?ﬁ‘ he b’?%upmtracellular
corpet sholedMe pL ot BidsSen@ntnt Sade Pref £¥ Pl y sel ect ed
fromthe group conprising HMGA, HVMAl a, HMVGAlb and

HVGA2. In a fifth enbodi nent of the fourth aspect,
M@éGPdi§ga£§Oa §8u§HPOQSB§EE gl ER% E%b@%tqgﬁ ﬁﬁH{t L?eCt is

enbodi nent, di sease is selected fromthe gro
@@hpevsdngytUheunsedpéeaséspuwﬂeus anﬁdcﬁbanSﬁ&nmmnufacture,
arteripsclerqsis._In |xth enbodi nent_of the fo
aépecfpa % %.%%t ﬁ eﬁB@ﬁﬂﬁﬁﬁlCfp?¥§9???th%%e target
robedibentof t haet Udim&kﬁndd;’s;{%cas%gel'ﬁ: | Besabecigd ifftBcellular
‘the group. co r|S|ng mesenchymal tunours, epithelial
F%ﬁ%%?smok%%? tumpurs, malignant tunours and

In a first embodiment of the fourth aspect the
intracellular receptor is selected from the group
comprising molecular .receptors, enzymes, chaperone
molecules, signal peptides, intracellular structures and

metabolic intermediates.

In a second embodimeqt of the fourth aspect, which is also
an embodiment of the first embodiment, the intracellular
receptor is selected from the group comprising
polypeptides, carbohydrates, nucleic acids, 1lipids and

combinations. thereof.

In a third embodiment of the fourth aspect, which is also
an embodiment of the first and second embodiment, the
target molecule 1is selected from the group comprising
transcription factors and DNA-binding proteins binding an

AT hook.
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metastasising tunours. In a seventh embodi ment of the

fourth aspect, which is also 20 an enbodi nent of the

third, fourth, fifth and sixth enbodi nent, the target

nol ecule is HMGA and the disease is selected fromthe
group conprising carcinomas ofgthe prostate,

pancreas, thyroid, cervix, stomach, breast,

col on/rectum ovaries; neuroblastomas; |ynmphonmas,

uterine 25 | ei omyomas; |ipomas; endonetrial polyps;
chondroid hamartomas of the |ungs; pleonorphic

hdeaoteareh eh®odialentargf gtlendsourth aspect, which is also
haenangloperlcytonas chondr omat ous ~ tunours;

3y gPBRSH{BeRRgPEMPISESR 1 7R f eRRed BeRbey thfmsarget molecule
P§t§9§éé§é9n§§om5@ﬂé‘§¥Eﬁﬁ’c£%5¥i§£n§ hMgpgggﬁelhgwn%nd is

l ung 30 cancer; | eukaem a; non-snal | -Cel ng cancer;
preferabhyg s¢heetedt faom ﬁiamgtrasx@s camgyrdrsing HMGA, HMGAla,

: a rms thereof. 11 I.n an eighth
%ﬁ%%%g §A$ ﬁ§b%%e fourth aspect, which is also an
enbodi nent of the fifth enbodi nent, the '
arteriqgsclerosis  is. trig %ered by fornatlon of

Lpt er E3<Eer B Pietfuest 5 ThEdited 2 SRERA, WhERRais also
SHVClnsr/ i n tHVIGA2. thie acRiRbh gAROdE ALY Of ﬁggﬁlment the

fourth aspect, which is also an enbodi ment of the
diperseseepndselnrEad f suemh, tihefthrousq xtdemgprd sing  tumour
SEYENLD CTORLIEN el DEL LOLT 2661 LU BE s §2LOEL 210

nol ecule’ i s presen race ccording’to a

“fifth aspect of the invention the object is achieved

a sition co risin -nucleic acid bjnding
f% én %aéﬂWQﬁ%ﬂ tt%Hﬁl & APeC el YREFY 1s also
EE %Qﬂbahﬁentndfftﬁétf@@@ﬁméﬁﬂgdﬁﬂeﬁ@e Ehéthuﬁ59§cﬁlsease
the delivery vehicle is a delivery vehicl'e suitable

tor sehectedt Fae8l |TieargHelp vEPYPoLSing Mmesgaicdivmadcitamours,

epithelial tumours, benign tumours, malignant tumours and

metastasising tumours.

In a seventh embodiment of the fourth aspect, which is also
an embodiment of -the third, foprth, fifth and sixth
embodiment, the targeﬁ molecule is HMGA and the disease is
selected' from the group comprising carcinomas of the
prostate, pancreas, thyroid, cervix, stomach, breast,
colon/rectum, ovaries; neuroblastomas; lymphomas, uterine
leiomyomas; lipomas; endometrial polyps; chondroid
hamartomas of the lungs; pleomorphic adenomas of the
salivary glands; haemangiopericytomas; chondromatous
tumours; .aggressive angiomyxomas; diffuse astrocytomas;
osteoclastomas; skin cancer; Burkitt’s lymphoma; Lewis lung
cancer; leukaemia; non-small-cell lung cancér; as well as

in each case metastases and/or metastasising forms thereof.
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20 In a second enbodi nent of the fifth aépect; whi ch
is also an enbodi nent of- the first enbodi nent, the
delivery vehicle s selected fromthe group

~conprising vehicles, conjugates and physical neans.

25 In a third enbodi nent of_tyf‘fifth aspect, which is
al so an enbodi nent of the second enbodi nent, the
delivery vehicle is a vehicle selected fromthe group
conprising |liposonmes, nanoparticles, mcroparticles,
cycl odextrins or dendriners, 30 or a vesicle

'@@n§h8é&2atﬁfeﬁﬁbM@ﬁ@hEd%§,t@@sggdﬁeﬁﬂHéﬁE ﬁHE%ﬁ”is also

anphi pat hi ¢ nol ecules. 12 I'n a fourth enbodi'ment
gheemPpeimasgeet, thii dhfitd simqwdiareranbodiaemtofiedelerosis

copd. Lent,, l.ivery - vehicle is a. .
%%njggé ggggherg&n %E%mggﬁfégafgﬁ:?Ef%f%%ﬁﬁ%ﬁﬁﬁ%%?(leaques
hbéeisaeeepbor HMEH]L at BMGEDaAlpCYMESbSand/oce0AMERAte With a
fusogeni c peptide, a conjugate with a signal peptide,
a conjugate with a nucleic acid, preferably a

TANRUGANR WM drib Sd SR RO b FBEh O£ LA IPORELEEE, which is also
conjugate. 10 In a fifth enbodi nent of the fifth
agpepPodifical iaf aftke Aarstenbiriiontit dbhirtie dovomth, fifth,

[ , Y, hi ¢l e s a .physical ans,
%ﬂgpghggﬁéalEgggﬂghprgbésgﬁg?%beiﬁgesnﬁ%kﬁ%ﬁgg%ég%ﬁlugarget
gobeputenpsi srageet echtopoe Al ubarlyl ont ophoresi s,

pressure, ultrasound and shock waves. 15 In a sixth

enbodi nment .of the fifth aspect, which is also. an

Eobedi PRGt tof at e fithi b RIRodb rephe tRQcHELLMERY e object is
vehicle conprises polyethyleneinmne.- 20 In a seventh
REBHAVARNLPHF 2 heCPTRRHL s ct CONPE P0G af sd—nucleic acid

binding to an 'intracellular target molecule, and a delivery

vehicle.

In a first embodiment of the fifth aspect the delivery
vehicle is a delivery vehicle suitable for the

intracellular delivery of the L-nucleic acid.

In a second embodiment of the fifth aspect, which is also
an embodiment of the first embodiment, the delivery vehicle
is selected from the group comprising vehicles, conjugates

and physical means.

In a third embodiment of the fifth aspect, which is also an
embodiment of the second embodiment, the delivery wvehicle
is a vehicle selected from the group comprising liposomes,
nanoparticles, microparticles, cyclodextrins or dendrimers,
or a vesicle consisting of pqupeptides, polyethyleneimine

and/or amphipathic molecules.
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an enbodi nent of the sixth enbodi nent, the

pol yet hyl eneimne is a branched pol yet hyl eneimne with

a nol ecular weight of about 25 kDa. 25 In an eighth

embodi nent of the fifth aspect, which is also an

enbodi nent of the sixth and Sfyenth enbodi nent, the
polyethylene|n1ne forms a mcerfle or a mcelle-Ilike
structure. 13 'In a ninth enbodi nent of the fifth

aspect, which is also an enbodi nent of the first,

second, third, fourth, fifth, sixth, seventh and

£ 0ht F RiThodi s aifdie: Louchel Cragid & e@‘% wpich is also
spiegelnmer. 5 In a tenth enbodi ment of the
%Bpe@mbodhm@htlsoéls@han S@mmﬂﬁlﬂﬁmeﬁlMdn£ﬂﬂrﬂHE delivery

n t he ner carr i es. i cat.i on,, _
ﬁggg%gg %8dl |Cé¥H§QI iy s BT Ry fggﬁ1 Fﬁ@jﬁﬂgﬁﬁ s .a
conpugstag PEErrestithies. rddeptodmed Byvesd h eshosk pesdis, a
of the fifth aspect, which is also_ an enbodi nent of
PHRITERER cRbdtl fentuSPHENBEG PERT tifr  Ifas CRNADEESS! vith a
?ﬂ@l pépabadt 31, 080hLgatl, Q9@ nDa, ndyrgfﬁwggﬁﬁfipreferably
ecul ar. weight of about 1,500 to 2,500 Da 15 and
ﬂn@@nb¢@$E¢a%19haan%@%%@¢hmemE|ghtaollB@D@tlﬁcocanagate
In a twel fth enbodi mrent of the.fifth aspect, which is
al so an enbodinent of the tenth and el eventh - _
Enbadfmﬁnh emhedlmedtfbﬁath@nfhithow&@ehﬁ th&i%h is also an
erm nus or to term nus of the L-nucleic

SRR o et AoaRf o FRBAL B 'hethe f i 1aygaet vehicle

whi eh pisysadSD &@aﬁgbodﬂﬂ?nbh9glbﬁﬁ'Hégﬁb beBtBrably being

. eleventh and twelfth enbodinent, in the conposition

$Rbeehed o dframme the group comprlslng electroporatlon,

iontophoresis, pressure, ultrasound and shock waves.

In a sixth embodiment of the fifth aspect, which is also an
empbodiment of the third embodiment, the delivery vehicle

comprises polyethyleneimine.

In a seventh embodiment of the fifth aspect, which is also
an embodiment of the sixth embodiment, the
polyethyleheimine is a branched polyethyleneimine with a

molecular weight of about 25 kDa.

In an eighth embodiment of the fifth aspect, which is also
an embodiment of the sixth and seventh embodiment, the
polyethyleneimine forms a micelle or a micelle-like

structure.
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25 total nunmber of nitrogen groups of the

pol yet hyl eneimne to the total nunber of phosphate

groups of the nucleic acid contained in the
.conposition is about 1 to 20., preferably about 1.5

to 10, nore preferably about §3to 5 and nost
preferably about 2 to 3. 30 1 In a fourteenth
enbodi ment of the fifth aspect, which is also an

nmbodi ment of the first, second, third, fourth,
FR1 8D IBF Rt ATOSBYERER, OFi ShEn L btk RSHasn WiHl @y et fR1so an

tBbaLReand dhi rdfentdy enodisaelhg, th‘éhEQHPOSEShP‘Eh fifth,
provides 5 the L-nucleic acid intracellularl y.
Aéé@hdlﬁgvﬁoth shgt Bigdpbcembbdimenitnydiitd dnrndteleic acid is
chi eved by the pharmaceutical conposition
ﬁg?%g%ﬁﬁeg conmposition according to the fifth
aspect, and a 10 pharmaceutically acceptable carrier.
In an enbodi nent of the use according to the first

pec e L-n clel [ nposi tion accqrdi ng

B EnbepH RrERESRERE 28 Mhes e iRm0 s 08 hlso an
GﬁbbaﬂméﬁﬁobﬁlW&é(hiﬁEhS@ﬁ@@@lméﬁﬁecthéh%ﬂi IRIC carries
acid is a conposition. accordin t he flfth aspect.

20 MOs i CérOdir nefite ofat e Huv@el lmnngb%ng heetligictgd from

8ABEGLoub ek PUSL Rl CpRET el $apds coMPOSi tion accor ding

|ft aspec an_ enbodi nent of the use
according to the fourth aspect 25 the L-nucleic acid
Is a conposition according to the fifth aspect.

fgc r‘?i Qge$gn§hsee\ﬁ%rg 1mesrpt:ect Oftf}éhef%_rt]\t/gmallsopneéthe which is
also an embodiment. of the tenth embodiment, the PEG residue
has a molecular welght of about 1,000 to 10,000 Da,
preferably a molecular. weight of about 1,500 to 2,500 Da
and most preferably a molecular weight of about 2,000 Da.

In a twelfth embodiment of the fifth aspect, which is also
an embodiment of the tenth and eleventh embodiment, the
modification 1is bound to the 5’ terminus or to the 3

terminus of the L-nucleic acid.

In a thirteenth embodiment of the fifth aspect, which is
also an embodiment of the ninth, tenth, eleventh and
twelfth embodiment, in the composition the ratio of the
total number of nitrogen groups of the polyethyleneimine to
the total number of phosphate groups of the nucleic acid
contained in the composition is about 1 to 20, preferably
about 1.5 to 10, more preferably about 2 to 5 and most
preferably about 2 to 3.
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" i's achieved by an HVGA- bi ndi ng nucl ei ¢ _aci d,

characterised 30 in that .the nucleic acid conprises a
section Box Al and a section Box A2, wherein the
section Box Al and the section 15 Box A2 are joined
to one another by an-internmedjate section and wherein
Box Al and Box A2 are sel ected individually and

i ndependently of one another fromthe group conpri sing

d AG, 5 |n first e di ment of t
B ot T REN L S roP i BR Rk cthee fahE o ehes s Which is
§1£89Eupfeﬁﬁodﬂﬁ8ﬁﬂedi@tQhese§1t§@ ZL R, SEAYr8l X fourth,
or seven nucl eoti des, or of an i ntermedi ate section

FHEBlonpri ¥y, 15T nucd kit iles nimthn steridond eleventh,
n Welg

B amha op e E=pRYEy S Ul duflsit il provides

fhe LheubSlebndaoidt hetsaceél bulBoky Al has a first

section and at the 3' end of the section Box A2 has a

second .section, 15 wherein preferably both sections

ABQ@?@Dﬂ@ntbyaOfsﬁd%@l Ao £0PRET $8vEAYE chO tBkdfbject is

nucl eotides. In a third enbodi nent of the seventh

aspeevedwkh the aPsgrmaresiBeailnefPNBPsihéoBecopPrising a
t tiQps ar ea tly

S S T i A g A £t B L

pybrmdcs@tLlebxt@QdemgabberCéouxero elght nucl eoti de

pairs. In a fourth enbodi nent of the seventh aspect,

which is also. 25 an enbodi nent of the second and

Ihi bd eHpRAiRRMLS, of hehe NUskeidcaaid hiast @t thBe fa'rsenthspect

of the section Box Al a section Helix Al and at the
gheohgnyflehe. asdét iloh BoxCPOHL ket AEROHELNY A2, the fifth
wbscein preferably the section Helix A

In an embodiment of the method according to the second

aspect the L-nucleic acid is a composition. according to the

fifth aspect.

In an embodiment of the use according to the third aspect
the L-nucleic acid is a composition according‘to the fifth

aspect.

In an embodiment of the use according to the fourth aspect
the L-nucleic acid is a composition according to the fifth

aspect.

According to a seventh aspect of the invention ‘the object
is achieved by an HMGA-binding nucleic acid, characterised
in that the nucleic acid comprises a section Box Al and a

section Box AZ, wherein the section Box Al and the section
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conprises four to eight nucleotides and preferably the
30 section Helix A2 conprises four to eight

nucl eoti des, and wherein preferably the section Helix
Al forms the first 16 section at the 5 end of the

~section Box Al or a part - thereof, and wherein

preferably the section Helix forms the second
section at the 3" end of the section Box A2 or a part

t hereof, the |length of the s ion Helix Al being
B CRon AR S B A FHe CPORGEN B LhITE Sk Mo AP AR LY Fection

and i ihbrenhogbrent ahgt Bexsavenite %%%%HbedMYdalﬁfﬁually and

al so an enbodi ment of the fourth enbodi ment, the

s@%p@m@emyx ofAl cmed HBbILREA? Fremat theasqrcpmtlo;ormrlslng
et b ed with one another, the

ﬁgga%d|§% |on Q%t%%%é%g over four to eight nucl eot i de

pairs. In a sixth enbodi nent of the seventh aspect,

which is _also an enbodi nent of the fourth and fifth

Bibod neht TShet EHPA it he 8T entP®f HYSPEEt | oRSPect  the

Het & xmdhi 20 e Bl o NecRls ildtd S@GLNheR BOX Alna intermediate

section Helix Bl is arranged, and between the 3' end

BECEhen séét i oMBoke 1A aRiXt IRT 55eERT @fuctlﬁ@tlgl@@trl opr of an
e X ange

pre%é?é%%y %h“géé g%%ﬁﬁi%f t ké%@#?oggkg i X %Tigg%Otldes'

Hel i x B2 20 conprises in each case individually and

ndependent Length of four to eight nucleoti.des.,
H 8" B0 ahE nBRBOATRER: OBt thRe SeURETH SpoRdty . WHGn 1s also
48 embsaimBnenBedivmnts ifst hemsbAiRegPPodhBBALc1ER® acid at
sections 25 Helix Bl and Helix B2 are at |east partly

e cohpredePy h)Br FEFSEENWPPH e h@fotthdiirstheection and at

| @M@r '30“ SgﬁaO%feX£ﬁ@d's%%tl%\flerB£9u g ohgll%g*}} Q&E{:ﬁat 1€ tion,

I n an el ghth enbodi nent of e seven
ahpeetm whrehergbly both sections independently of one

another comprise four to eight nucleotides.

In a third embodiment of the seventh aspect, which is also
an embodiment of the second embodiment, the two sections
are at least partly or completely hybridised with one
another, the hybridisation extending over four to eight

nucleotide pairs.

In a fourth embodiment of the seventh aspect, which is also.
an embodiment of the second and third embodiments, the
nucleic écid has at the 5’ end of the section Box Al a
section Helix Al and at the 3’ end of the section Box A2 a
section Helix A2, wherein pfeferably the section Helix Al
comprises four to eight nucleotides and preferably the
section Helix A2 comprises four to eight nucleotides, and

wherein preferably the section Helix Al forms the first
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al so an enbodi nent of the sixth and seventh

enbodi nent, zero to five nucleotides are arranged

between the 3' end of the section Helix Al and the 5.

end of the section Helix 5 Bl. In a ninth enbodi nent

of the seventh' aspect, which ¢s also an enbodlnent

of the eighth enbodi nent, two nucl eotides are

arranged betmeen the 3' end of the section Helix Al

and_t he 05 d o fon Helijx Bl. In_ a tenth

SHBEHT oAt OFRE ne scUBH IPaepol, SYRTLI| Soal Bl &F 4 part

@m@ﬁéi@ﬂpnén@f whBees hXighe fe@iIlh, t 104 086 B @B ANtk A2 forms

enbodi ment, zero to siXx nucleotides are arranged

He? vBRFONS SRR ION oAl bhet RE 86t PN thel iSeBAican®whd2 or a

é‘aﬁ%@ncth%fretot}e fEL 'Pe(h ' )E)fAZth!an i&ye'ﬁf rj.:Lx Al being
odi ment of’ t e seven aspect,

Emmwmhmmwmtcﬁfttﬁﬁtk&ﬁ@tbn@ﬁdthen$ecpxeﬁeHebix A20

insofar as this is an enbodi nent of the ninth

enbodi nent, a nucleotide is arranged between the 3'

Endaofifha sedbdamenteldX #i2e apgvéhen Saspadtof whhen is also

section Helix A2. In a twelfth enbodi nent of the

pveRPAdaBRREL Ofwiiheh furtdy grikedimenenbsbensfctdfons Helix
e th en t ni t nd ev,

ié?rboglhﬁen?étg%e ESB%m (;edflqgtqhe %uc?%%tsitdegggafl?’sect%{ onceayiﬂletely

Hebrkdidsedandigh senei omdiBiex, Blthies hehridisanibre extending

nucl e tide J]A‘C-ci:gnthe sum of .t he_ nucl eoti des of

Qection” Y e e%%%??o% Heftx B2 is ten to

twel ve 30 nucleotldes 18 In a thirteenth enbodi nent

of the seventh aspect -which is also an enbodi nent

BR £hE iRkl PRROSHBGHMEH , C1heS ST bE apREChybiMPdickeds also
ch%bki?!ﬁénfcf R thee h)f@ﬁh:@hsaéricpanfth S%%b@@m’é‘%lt' X petween
with section Helix A2 and of section Hel
the 3’ end of the section Helix Al and the 5’ end of the
section Box Al a section Helix Bl is arranged, and between
the 3’ end of the section Box A2 and the 5’ end of the
section Helix A2 a section Helix B2 is arranged, wherein
preferably the length of the section Helix Bl and Helix B2

comprises 1in each case individually and independently a

length of four to eight nucleotides.

In a seventh embodiment of the seventh aspect, which is
also an embodiment of the sixth embodiment, the 'sections
Helix Bl and Helix B2 are at least partly or completely‘

hybridised with one ‘another, the hybridisation extending

over four to eight nucleotide pairs.
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seventh, eighth, ninth, tenth, eleventh, twelfth and
thirteenth enbodi nent, 10 pre{erably of the sixth or
sevent h enbodi nent, the nuclerc acid does not
conprise a section Helix A -and Hel i x ‘A2, whereby the-

ection Helj arranged at the 5 end of the
iﬁclaéll ce%\‘épﬁg‘(ar‘?&q‘%‘?em}fféﬁ x©OB2 Yhe aPPHRBER ASRIRE 3 which is

808o \ther enPoRERbarably the |§ﬂ9@ﬁ Qﬂu§h§e§§ﬁEhommbodlment,

Hel i x Bl 15 and Helix B2 conprises in each case
FREP viduAlvg aﬁalepﬁdésénééﬁt Iayrranlgedgtbietmeefnomhet @’ end of

. gh |.eot i fr.eenth odi of t

?ege%te%legg%ec%eqe%w AE %nd 1{hso gan %% FEE% Cﬁéon Helix
Bburteent h enbodi nent, the 20 sections Helix Bl and
Helix B2 are at least partly or conpletely hybridised

Wi th one- another, the hybridisation extending over

tous h@n@hgﬁhb%@ﬁhﬁﬂﬂ(BfFﬁﬁésse$@n@hsb§b@@8thwhlch is also
enbodi ment of the seventh aspect, which Is 25 an

RerbOBP AR HREBE Pﬁetheuﬁﬂﬁhéhdembﬁﬁhm@@ﬁomhngnnuqﬁﬁpﬁudes are
%t%gn @&lﬁgiwgbﬁl §Fr QlebEh@egggf eﬁn% %i and the

ectlon the 5 sec
beewd,oﬁnﬂheomectnomhmeelnuBleot|des are arranged
between the 3' end of the section Box A2 and the 5

end of the section Helix A2. 30 19 |In a seventeenth

ebedieRRh ehpllie meenerdh asPessdverdh CAspsctal $8idR is also
enbodi ment of the sixth, seventh, eighth, ni nt h,

%%nt?meQ%ﬂRﬂﬁr1Oﬂ\mghﬁthSlﬁﬁhvteéﬁVﬁnthourﬁeehth @l ninth
éhﬁ&&%ﬁ@@tenQQanE9$ HHglggﬁigggb%&% a E?Q%S?% between

bet ween 5 t he end of’the section
the edll emd haef Seeteentaom‘Neluxmenendotgewdw end of the

Dyl 8951 s, grig, ar ranged

In an eleventh embodiment of the seventh aspect, which is
also an embodiment of the tenth embodiment, preferably
insofar as this is an embodiment of the ninth embodiment, a
nucleotide 1is arranged between the 3’. end of the sectidn

Helix B2 and the 5’ end of the section Helix A2.

In a twelfth embodiment of the seventh aspect, which is
also’ an embodiment of the sixth, seventh, eighth, ninth,
tenth and eleventh embodiment, the sum of the nucleotides
of section Helix Al and of section Helix Bl is ten to
twelve nucleotides, and the sum of the nucleotides of
section Helix A2 .and of section Helix B2 is ten to twelve

nucleotides.
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between the 3' end of the section Box A2 and the 5'
end of the section Helix B2. 10 In an eighteenth
enbodi nent of the seventh aspect, which is also an
enbodi nent of the first, second, third, fourth,

fifth, sixth, seventh, eighthand tenth enbodinent,

insofar as this is an enbodi nent of the sixth,
seventh and eighth enbodinment, of the twelfth and

IR e R R T ——

ervoderemhodimdite bourtheenthe Bpth bhblbegRht, the sum of -
enbodi nent, insofar as these are enbodi nents of the

Shat hhybelduend eingistieotisiesh, 5@t ft hhandhybriddepthon of
I . orof t e . dijnent ¢ i : : _

P ek S AP b5 SERPLbAPAEE 8 TR M lor, MRERn Helix

Bernwhthtsetfidn HehixtRB2ntd tew fofteehtd mudbedndae,pairs.

in each case in the herein restricted scope, the

internmedi ate section Z1 conprises six or seven

mwichegbudesent RS enboalinicnet eeMtthenbedenent aspetRe which is
seventh aspect, which is also an -enbodi nent of the

21 Yt EBntHLXIRR R, Wife SERtEr e veceigRtl ninth,
CONPH ) Se%l@%rﬁcﬁguen%%ew%%%msgﬁmm{hif@@éﬂﬁ 3 fiment,
U C Aor G =Gor U 20 N3 =Uor CG M =Uor
Preferably opf AthendiNg b= d¥ oseventlbsembodifiehh, athe nucleic
twentieth enbodi nent .of the se\éenth eZ]p.'ec whi

{

t ch .S, .
38D SNCEnttHT nERECSH Sthe nPREEAEA! P gL 22,
whereby the section Helix Bl is arranged at the 5’ end of
the nucleic acid and the Helix B2 is arranged at the 3’
end, wherein preferably the length of the section Helix Bl

and Helix B2 comprises 1in each <case individually and

independently a length of four to eight nucleotides.

In a fifteenth embodiment of the seventh aspect, which is
also an émbodiment of the fourteenth embodiment, the
sections Helix Bl and Helix B2 are at least partly or
completely hybridised with one  another, the hybridisation

extending over four to eight nucleotide pairs.

In a sixteenth embodiment of the seventh aspect, whiéh is
an embodiment‘of the fourth and fifth embodimént,‘one to
five nucleotides are arranged between the 3’ end of the
section Helix Al and the 5’ end of the section Box Al, and
one to three nucleotides are arranged between the 3’ end of

the section Box A2 and the 5’ end of the section Helix A2.
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nucl ei ¢ acid conprises a section Box Al and a section
Box A2, wherein the 3 end of the section Box Al is

joined 10 directly to the 5 end of the internediate

section Zl, and the 3" end of the internediate
section ZI is joined directlyqto the 5 end of the
section Box A2. In a twenty-first enbodi nent of the
sevent h aspect which 15 is also an enbodi nent of the

i ght eent tee and nti eth enmbodi ment, in.
P01 SEPAREGRAERe STRENI MELH Unoth IRAHER Whe JRd el Ginich is
ackd GONPELSESiReseCHirON kil iof B, and,&nsect que;hif!%l | Xninth,
B2. 20 In a twenty-second enbodi ment of the sevénth

BepERr, WHiRMenthy al Seehftbnbodivertessithihe fourteenth  and

. ]%_Fe‘fE‘M%éhr%hb%ﬁ’%@h‘Eenttmé N&uc BEGL QDS S'?'F: ’érﬁ‘:]aé;%%d between

rise in each case 1 ndiVvidua
thdeﬁén&mﬁIgfothensammﬂdMHHéxux BD em@h&he 5’ end of the
nuc) eot i [ ferabl co etel part
i%ciﬁﬁ?ugoé‘ecf‘vﬂnt?wn n8 One‘?ev h\éﬂﬁ ﬁ. g a%/ranged |
BabRdENERheOf/t %ds%\ferﬂl'he aé@@@ion\AQthAzl 8nal $Re@®’ end of
enbodi ment of the twenty-first and twenty-second
BhPoBrAERPD Hobi¥uBPeoti des N6, N7 are arranged
between the 30 3' end of the section Helix Bl and the
5' end of the 21 section Box Al in the 5 3
finr est eophtehetki emhedimeGE AfomhdJsamamuH7aspéauw Wwhich is

ahPEn 25 PERRLEE A ihohl fonf 6P ( n SWy- FRLgR; | fourth,

EVWeBhy- SeROAJ sandntWenky ghithr @n@&@iﬂm@mbd&m&ﬂ S insofar

no nucl eotide between the 3' end of the section Box
A9 LRdsStHe 31 enpcgimene ofecthonsHethx Beveptht lg@d eighth

BsbeohbAe, segueneg Gy 9 rREy anged di} fhe Q{b embodiment,

direction, wherein NY conprises zero to SIX
noepeari eﬁes, theeterats y eObodiGemic| eof i dés. sixth, seventh,

eighth and tenth embodiments, of the fourteenth and
fifteenth embodiment, inséfar as these are embodiments of
the sixth, seventh, eighth, tenth, twelfth and thirteenth
embodiment, or of the seventeenth embodiment, insofar as
these are embodiments of the sixth, eighth, tenth, twelfth,
thirteenth and fifteenth embodimeht, in each case in thé
herein reétricted scope, the intermediate section Z1

comprises six or seven nucleotides.

In a nineteenth embodiment of the seventh aspect, which is
also an -embodiment of the eighteenth. embodiment, the
intermediate section Z1 comprises the sequence N;N,GNgN3N;Ns,

wherein

N; U, C, A or G;

N, = G or U;
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In a twenty-fifth enbodi nent of the seventh aspect,
which is also an enbodi nent of the eighteenth,

ni neteenth, twentieth, twenty-first, twenty-second,
twenty-third and 15 twenty-fourth enbodi nent, the
nucleic acid conprises a secfjon Helix Al and Helix
A2. In a twenty-sixth enbodi fent of the seventh
aspect, which is also an -enbodi nent of the

twenty-fifth enbodi nent, the 20 sections Helix A and

15 ¥ & Sonprise in each case individually and

Wpdepenskent )y of one another four to eight
nucl eoti des, wherein preferably the sections Helix Al
Hnds Hedd @Azl e conpletely or partly hybridised with

ne_ .anof her._ .25 I.n a twenty-seventh enbodi nent of the
séven ho’:tats]lpsrecatb,zsev%?'ch is also an enbodi nent of the
twenty-fifth and twenty-sixth enbodinment, a

i s arranged between the 3

nucl eoti des, sequence  Nx _ ,
BRd oot SR | TR PRITRR Al CAnd RSPy BFDERE aghich is

§€6bi oAnHekin¥oBlmewher @ifN NheCOMIMIRE A O dubddMent, the
nucl eotides. 22 In a twenty-eighth enbodi ment of the
BEOEALA aspectcompmiiges iy apsbian BeFodilmeardof tsestion Box

hyenty-Fidith, tw’e@'y'éhét b andy ety SeVBALN a1 i joined
ebodi ment, a nucleotidé sequence i's 5 arranged
deétreeehyt he 3heerdid adfnd hef sebéi antklehexdiB2eanédtien %1, and

end of ,the section Helix A2, wherein NZ conprises zero, .
Fge sitzx nGt eo#de%r.‘el MR ERBRE YR 1 nt Fe b neht bt Joined

theesevonth arpest,cwbi 6b tA0 kscelse Boxeapodi nent of
the twenty-first, twenty-second, twenty-third,

twenty-fourth, twenty-fifth, twenty-sixth,

%ﬁﬁﬁt%ﬁ&&’ﬁ}‘lﬂ%‘@ Lyeshynehghth etrPHeOd_éQ‘é‘QBtht RERWD, which
is also an embodiment of the eighteenth, nineteenth and
twentieth embodiment, in. particular of the twentieth
embodiment, the nucleic acid comprises a section Helix Bl

and a section Helix B2.

In a twenty-second embodiment of the seventh aspect, which
is also an embodiment of the twenty-first embodiment, the
sections Helix Bl and Helix B2 comprise in each case
individually and-indepehdently of one another four to eight
nucleotides, which are preferably completely or partly

hybridised with one another.

In a twenty—third embodiment of the seventh aspect, which
is also an embodiment of the twenty-first and twenty-second
embodiment, two nucleotides Ng, N; are arranged between the

3’ end of the section Helix Bl and the 5’ end of the
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hybri di sed nucl eotides fromthe hybridisation of
section Helix Al with section Helix A2 and of section
Helix Bl with 15 section Helix B2 is ten to twelve
nucl eotide pairs. I'n a thirtieth enbodi nent of the

‘sevent h aspect, which is al an enbodi nent ~of the

twenty-fourth, twenty-fifth, went y- sixth,
twenty-seventh, twenty-ei ghth and twenty 20 ni nt h
enbodi nent the nuc| eo{)l de sequence G\y s arranged

BETEeh $9% AL BMGCRE hed seliFORLEOR: ASNGRAIENNSES G, A or

endaQf nihe seddan Helix B2 in the 5 - 3" direction,
V\fnerel n NY conprises zero to six nucleotides,

-preferably O or 6 nucleotides. 25 In a th|rty first

fﬂbgd't%%% Tfo'ilt}%hsee\ﬁ%rgd]} %’pceccgf %ecgeve%t%l Sa(:)spatlect which

rrbodmet the'thirt e enbodi nent ,
HYGAiondang eftteldEineraci df camey i seentpefﬁ@bltovm tenty-second
structure X, Al - Nx- Hel i B1- NEN7 Box
R&Kmt%l%ﬁm?ﬂéoe%mﬁnFE| thegs. 2. Hﬁu%P%k?%E%de between

t‘\ﬁér a'n Mg =o0¥, the As@!‘:t.%n BN E2G0Iq U:hdB 5= l—er‘x)cﬁ of the
C Nd = U or Al N5 = Gor A N6 =G Aor U
pECtion Belix BB, oy bheirupbepuifieosedeende, Ghy zJeﬁr oarranged

tl:'h\ée Ep’ucbemdlqee% 1@6 %ﬁé?egﬁ %I' Xc%llln%r % dezc’ergmgo six
creot'i de

= Zero to si X nucleot’i
nucleotides, preferably 0 or 6 nucleotides.

In a twenty-fifth embodiment of the seventh aspect, which
is also an embodiment of the eighteenth, nineteenth,
twentieth, twenty-first, twenty—eecond, twenty-third and
twenty-fourth embodiment, the nucleic acid comprises a

section Helix Al and Helix AZ2.

In a twenty-sixth embodiment of the seventh aspect, which
is also an embodiment of the twenty-fifth embodiment, the
sections Helixf Al and Helix A2 comprise in each case
individually and independently of one another four to eight
nucleotides, wherein preferably the sectiens Helix Al and
Helix A2 are completely ‘or partly hybridised with one

another.

" In a twenty—seVenth embodiment of the seventh aspect, which

is also an embodiment of the twenty-fifth and twenty-sixth
embodiment, a nucleotides sequence Ny 1s arranged between
the 3’ end of the section Helix Al and the 5’ end of the
section Helix Bl, wherein Ny comprises zero to five

nucleotides.
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" i ndivi dual

15 the section Box Al and section Box A2 are sel ected
in each case individually and independently of one
anot her fromthe group of nucleotide sequences
conpri sing GGECG, GGAUG and GGGAG. 20 the section
Helix Al and the section Helix, A2 conprise in each
case individually and independently of one anot her
four to eight nucleotides, wherein preferably the
sections Helix Al and Helix A2 are conpletely or
partly hybridised 25 with one another, and the

$RChI feaénisl?beL g8k hang Sl iine B2 & MPRLS kR %ﬁcg 3)%%% which

and 1 ndependently of one anot
é$ghl50n®@Iembpdesenmheﬁemhepmweatﬂﬂ@Aﬂmm dentonssixth and

nd 30 L re co e .
Eﬁ% |se MA?h %ﬁ%pé%no ﬁer angp?ﬁ%eﬁyﬁg?dli?%ﬁ“nce N. 1s
S £gANJed AOPtiees thUr3t OeRUYBE 2he ReWItaRl dRL.ixAME and the
"where'in the sumof the hybridised nucleotides from
the®Hybrt df 3t Font 697 sdettori el YREAPI Vh camaiisas zero to

seki xudflesnyof  section Helix Bl with section Helix
B2 is 10 to 12 nucleotide pairs. 5 1n a- thirty-second

enbodi nent of the seventh aspect, which is also an
dinent. of nd.thirty-first .
gﬁggdlne%% qggﬁ%ﬁg&%§&d£%%@n§glgvgaageae%%%st§SCt which
sequésoe el ém]bﬁdlrﬁéﬂm tolte tgm@upw@mpr-lfatr@g SEQ@erldy-second,
I D. No. 2, | D. 3, SEQ ID. No.
Bwe%érbtd Notwentg}z@urbh I\Iot“*?“é:ﬁ’d‘fgééhll D.tWE by -sixth,
ﬂ@eni§L§b¢$hEﬁyaﬁH|Egeﬁﬂyoghgﬁﬁh @Rbb@%m%ﬁ%enEﬂe sum of the

aspect, which .is also an enbodi ment of the
hmkﬁ;@1$@@rmwchgm§qg@sf|frﬁnl the hybrldlsatlon of section

Helix Al with section Helix A2 and of section Helix Bl with

section Helix B2 is ten to twelve nucleotide pairs.

In a thirtieth embodiment of the seventh aspect, which is
also an embodiment of the -tWenty—fourth, 'twenty—fifth,
twenty-sixth, twenty-seventh, twenty-eighth and twenty-
ninth embodiment, the nucleotide segquence GNy 1is arranged
between the 3’ end of the section Box A2 and the 5’ end of .
the section Helix B2 in the 5’- 3’ direction, wherein N,
compfises zero to six nucleotides, preferably 0 or 6

nucleotides.

In a thirty-first embodiment of the seventh aspect, which
is also an embodiment of the thirtieth embodiment, the

HMGA-binding nucleic acid comprises the following structure

Helix Al-Ny-Helix B1-NgN;Box A1|N;N,GNgN3N4Ns[BOX A2|G-Ny-

Helix B2-N,-Helix A2
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- 15 tvventy-"si.xth, twenty-sevent h; tvventy-ei ght h and

twenty ninth enbodi nent, the 3' end of the section Box

A2 is joined directly to the 5 end of the section’

Helix B2.' .In a thirty-fourth enbodi ment of the

seventh aspect, which 20 is hso, an enbodi nent of o
the thirty-third enbodi ment, the HMGA-binding nucleic - .
aci d ‘has the follow ng structure Helix Al -N ,-Helix °°
B1--N6N7 Box Al 1N2GNS8N3NAN5 BOX A2 Helix B2-NZ- Heli x

A2 25 wherein N1 =U C Aor G N2 =Gor U 30 N3
ahr, G N =Uor A .25 No = Gor AL N6 =G Aor

U N/ =Gor U N8 =Uor is no nucleotide; 5 NX =

zero to five nucleotides; and Nz, = zero -to siXx.

ucl eot i es, t he . section Box Al and Section Box A2 are
Skl'ected” i rf* €4th’’ case i ndi vi dual | y and i ndependently

Nf one @nogher fromthe 10 group of nucleotide
sequences conprising GEECG GGEUG and GGGAG the
YectidPHefix Al and the section Helix A2 conprise in
gach gase Andividually and independently of one

another 15 four to eight nucl eotides, wherein

Ns ef €f abt YAt he sections Helix Al and Helix A2 are
ﬁgrrzolate]&ymorwoartly hybri dised w th one another, and

N, = G or U;

Ng = U or is no nucleotide;

Ny = zero to five nucleotides;

Ny = zero or six nucleotides; and
N, = zero to six nucleotides;

the section Box Al and section Box A2 are selected in each
case individually and independently of one another from the
group of nucleotide sequences comprising GGGCG, GGGUG and

GGGAG;

the section Helix Al and the section Helix A2 comprise in
each case 1individually and indepéndently of one another
four fo eight nuCleotides, wherein preferably the sections
Helix Al and Helix A2 are completely or partly hybridised

with one another, and

the sections Helix Bl and Helix B2 comprise in each case
individually and independently of one another four to eight
nucleotides, wherein preferably the sections Helix Bl and
Helix B2 are completely or partly hybridised with one

another and the hybridising region comprises four to eight



the sections Helix Bl and Helix B2 conprise in each
case 20 individually and independently of one another
four to eight nucleotides, wherein preferably the
sections Helix Bl and ‘Helix B2 are conpletely or
partly hybridised with one qg ther and the

hybridi sing region conprlses ur -to eight

- - nucl eoti-des, and wherein the sum of . t he hybrldlsed 25
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* nucl eoti des fromthe hybridisation of section Helix Al ~
Wl?heo'%é@??on Ialélldl X WE RN of tBect iSo¥ HePf x Blew thybridised

Eiégg%&$£'§ro hé ﬂ?b&?dl%aegghegE'g%c&ﬂ%&Sfﬁ%PgﬁA& with

|rty th e |nen e seventh aspect

-S@ctsoalﬁelan éﬁbaddneﬁtsettube Heilixy Bilhiwidharsection Helix

|rty ourt nbodi,ment, the HMGA- bi ndi ng nucl eic
{’m??sg% %ucg%‘aﬁjeﬂ%ep?%ﬁfum ng SEQ 1D No. 3.
In a thlrty si xth enbodi nent of the seventh aspect,
which 5 is also an enbodi nent of the thlrtéafirst

eRbaditheFt Y SRECNAVERIRHASY el Bhe aevenesmmsesss, which
fLEe afl@cl o%ngen'%(f&hﬁﬁé&{’@ o*fHelL,Flé( %:l‘lllﬁ%t%oxaﬂi thirty-first
GNBN3NAN5 BOX A2 G Ny-Helix -B2 10 In a

embodymseVenthhenbﬁusﬁehnndﬁnghen@eaemth asyiect ,compmises a
LS géso an fe Q n@nt oghghe tﬁ irt ifourth eg% di t, 1
T RE CRivGAS Bi nalng nucl ei id"Eoiprrses e : 'ng'®- -
SEQuCTDN.e Ndel 2 x BEQNGNb BCNbAl 3 INZENBNIMANNBOX5 A2 SEQ.  ID.
Helix "B2 15 In a thirty- ht h_enbodi nent of the

.'§@veﬁth5%@peEP Nﬁrc% apd %E@o AR efPodi frent of the

thirty-sixth enbodi nent, the HMZA-bi nding nucleic
acid conprises a sequence which is selected fromthe

ghoup ﬁﬁhcétﬁﬂiﬂ}&::?ﬁ%mﬁ r%@ntléfaoﬂg]es%ve%h@sp'&t, which

rty-ninth e mbodr rent t he seventh

.asp@dﬁo v chmbpdimbsd af edniboditmentyoffoulehf i rstgnty-£fifth,

%Sgggy s;xkﬁd E%gEEQLseventh, tWenty—eighth and twenty-

ninth embodiment, the 3’ end of the section Box A2 is

joined directly to the 5’ énd of the section Helix B2.

.In a thirty-fourth embodiment of the seventh aspect, which

is also an embodiment of the thirty-third embodiment, the

- 'HMGA-binding nucleic acid has the following structure

~ Helix Al-N,-Helix B1-NeNsBox A1JN;N,GNgN;N,NsjBOX AZJHelix B2-N,-

Helix A2

wherein

N, =0, C, A or G;

‘N, = G or U;

N; = U or C;
N4

U or A;



fifth, sixth,. seventh, eighth, ninth, tenth, eleventh,
25 twelfth, thirteenth and si xteenth or seventeenth
enbodi ment “of the seventh aspect, the HMGA-bi nding
nucl eic acid . conprises an internediate section Z2

| ~which conprises 12 to 25 nuc)geotides. 30 | na -
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fortieth enbodi ment of the séventh aspect, whichis:
-al so- an enbodi nent of the thirty-ninth enbodi nent, 'the

27 HMGA- hi ndi ng nucl ei ¢ aci d. conprises an
Fnter9réth dtie section Z2, a section Helix ClL and a
gection Held x,C2. In a forty-first embodi nent of the
seventh aspect, which is 5 also an enbodi ment of the
Fort iGetdr éivbodi nent, a central . section N, is arranged
et n the sectio l.ix Cl and the section Helix C2
IQ? ﬁg%@ E}On |uncg e ae(el’c acid. In a forty-second o
BBodidment: Off itvhe rReverddl dRspecind which 10 is al so an

enbodi rent of the fortieth or forty-first enbodi nment,

¥he 1738Td KOS thésd@3ofla%l ix A and Helix C2 of

the HMGA-bi nding nucleic acid are identical. In a
forty-third enbodi mrent of the seventh aspect, which is

15e absot apnefbsdiPdemndfSeta drorBoet A2 hoet pefliecstedand each

LR oSSkl B 001 Bl B AR crom ohe

geobdpi ofi ndidlietal dey sagdehodeperaettilshi idir eect®, SGEGUG and

nucl eotides. 20 In a forty-fourth enbodi ment of the :

§&GR% h aspect, which is also an enbodi nent of the

fortieth, forty-first, forty- second and forty-third

enbodi ment, the sections Helix A and Helix C2 of the .

HvBAsECRdPRg Heddlei Xl aghd &he seoiiplat eliglix partopmprise in
1 dised w th . -fifth

QBN SPoEnTRaTIN nhe pade Ry T bk Pone anotnes

four to eight nucleotides, wherein preferably the sections

Helix Al and Helix AZ are completely or partly hybridised

with one another, and

the sections.Helix Bl and Helix B2 comprise in each case
individually and independently of one another four to eight
nucleotides,'wﬁerein preferably the sections Helix Bl and
Helix B2 are completely or partly hybridised with one
another and the hybridising region comprises four to eight
nucleotides, and wherein the sum of the hybridised
nucleotides from the hybridisation of section Hélix Al with
section Helix A2 éhd of section Helix Bl with section Helix

B2 is 10 to 12 nucleotide pairs.

In a thirty-fifth embodiment of the seventh aspect, which
is also an embodiment of the thirty—third and thirty-fourth
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al so an enbodi nent of the thirty-ninth, fortieth,
forty- first, forty-second forty-third and

forty-fourth enbodinent, the central section Nc -of
- the HMGA-bi nding 30 nuclelc acid conprises three to
five nucleotides. 28 In a f05éy si xth enbodi nent of

the seventh aspect, which is “al so an enbodi ment of

"the thirty-ninth, fortieth, forty- first,
~forty-second, fort%chlrd forty-fourth and forty

PRPPPLBRBb i bRE EARRERIBPAD MEHEdCei @HEd d Comprises  a
§@§@éh§@slgcﬁu§§§§l9@QBO§DAJN§nd3a section Box A2,

whérein a nucl eotide sequence Nb is arranged between

the 3" end of .the section Box Al and the 5 end of

{655 Lk LogOs b 8o%n MLEEOVE) SOLIIES: nscr

aspedto v cémbogiméso aff etthwdtReptyofitBe embodiment, the
thirty-ninth, fortieth, fort first, forty-second,
PUGATRIRATR POFLSLE R ih CPBPEGSERfERS SRULOWING Structure
forty-sixth enbodi nent, the HMGA-bi nding nucleic acid
conprises a section Box Al and a section Box A2,

wher eliel sx 151 riigN-[Boti B8N BeGRG,NBOX A2]cangaiblix B2
between the 3' end of the section Helix C2 and the 5'

end of the section Box A2 and conprises tmo to five

EHCAGQ g SEGeﬁ ROERXSghggBQ %@bQQJ nent %ﬁe%ﬁ{ which

Sevent ect, | SO an e
ihiaﬂyomamlemﬁdﬂﬂmanﬂ1ofothy thumsy,fbumty sateiiment, the

third, for fourth, fort fifth, _forty-sixth
B YR1 P S e LR oot ere b aoraine pr Rty SEructure
nucl eic acid conprises a section FE|IX AI and a .
section Helix A2. n a forty-ni lOdIﬂEﬂt of

t he sBebix BhsHALBoXWAILE Np@NeIhll\lsﬁs%@lX W2 IBel e B2 of

the forty-ei ghth enbodi nent, the

In a thirty-eighth embodiment of the seventh aspect, which
is also an embodiment of the thirty-sixth embodiment, the
HMGAFbinding nucleic acid comprises a sequence which is

selected from the group including SEQ. ID. No. 15 and SEQ.
ID. No. 1e6.

In a thirty-ninth embodiment bf the seventh aspect, which
is alsb an embodiment of the first, second, third, fourth,
fifth, sixth, seventh, eighth, ninth, tenth? eleventh,
twelfth, thirteenth and sixteenth or seventeenth embodiment
of the seventh aspect, the HMGA-binding nucleic acid
comprises an intermediate section Z; which comprises 12 to

25 nucleotides.

In a fortieth embodiment .of the seventh aspect, which is

also an embodiment of the thirty-ninth embodiment, the
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_sections Helix Al and Helix A2 of. the. HVGA- b|nd|ng
~nucleic acid conprise in each case |nd|V|duaIIy and

i ndependently 30 of one another five to six _
nucl-eot.i des, wherein preferably 29 the section Hel i x
Al and the section Helix A2 aéﬁ conpletely-or partly
hybri di sed wi th one anot her. a fiftieth enbodi ment
of the seventh aspect, which is 5 also an enbodi nent
of the forty-eighth and forty-ninth .enbodinent, a-

- BehebindengeguehescNacild a::o.rrmg-@mb@meatetmreedeateenﬂection

9& tﬂlsé§Eiﬁﬂniﬁg£%xcfja§Qd tggcélognﬁ <105 section

bi ndi ng nucl érc aci d, ~#hefein Na
conprlses one to five nucleotldes. 10 In a fifty-first
enbodi.nept of the seventh aspect, which is also an .
SRoBarRENY ~of Tt hooFBPAYTEPGNER, ChEr SPVRrith ARRPOL, which is

41561 eih SADOAIMBNE , oF Nuicd eGLIrd SRAUSHSSIA®NE S a central
arranged between the 3' end of the section Box ‘A2 “and

$Pet5onelNd bf arrapgedceetrvncperhg Agcsfonhdlelix Cl and the
§®G¥i@hnﬁéﬂﬂx”@§'8fctﬁ&'ﬁmeﬂ bzﬁslé% §?%9%{8°£&98

wher el n, conprlses one to two
preferably A or In a flfty second enbodi nent of

he se th aspec also an enbodi nent of
Gy gﬁéﬁvéf%$$§3ﬁm% o3 {1 et AVERED 2spect, which
ii;fta’léd)rsin endyshdmdnt t r@fse@f‘ié onedialiecrd o@aNded NG —£irst
section Helix C2 of the HMGA-Dbinding nucleic acid

taRediReRacht Raskenabl vPEukhPy sarEiPRdEpéAGe Rl aref Helix C2

t es,
srenerign oyl olelbugens sl pkeRLiges |

C2. are conpletely or artly hybrldlsed with one

ot her fr.ft %Ird nt of Ee seven _ _
RIOLNEL o0, L4 LML TR 0L 00 SN s
élééyaﬁeéﬁbddembﬁdlm@“thdhﬁo:tleth, forty-first and forty-
second embodiment, the length of the section Helix C1 and
Helix C2 of the HMGA-binding nucleic acid is individually

and independently three to six nucleotides.

In a forty-fourth embodiment of the seventh aspect, which
is also an embodiment of the fortieth,,forty—first, forty-
second and forty-third embodiment, the sections Heiix Cl
and Helix C2 of the HMGA-binding nucleic acid are

completely or party hybridised with one another.

In a forty-fifth embodiment of the seventh aspect, which is
also an embodiment of the thirty-ninth, fortieth, forty-
first, forty-second, forty-third and . forty-fourth
embodiment, the central section N. of the HMGA—binding

nucleic acid comprises three to five nucleotides.
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30 HMGA- bi ndi ng nucleic acid has the follow ng

structure: 30 Helix Al -Na Box Al -NboJHeli x

Cl' -NcJHel i xC2' -Nd Box A2 -G Ne- Helix A2 (I.11)

wherein 5 Na = one to five nucleotides; No = three

nucl eotides; Nc = three to fll\%ae nucl eotides; Nd = two

to five nucleotides; and 10 = one'to two .

nucl eoti des, preferably A or UU;, the section Box Al

and the section Box A2 are selected in each case - '
Indpviauhyryiakl FRBepénaeit by sheomevandtthéspedqtomwhich is

i Si - . 15 e
L1500 PERIRLPALD ST, TR AMST rpehBell rorey-

Fhus v dualdty -srddmijepadent tiiofl, o anotfwrrtfi vanar forty--

' | eqti des, d he , ti Hel.i x ClL and .
Eefrn BEoRaHhTREe RO AbRhoRaBainey Bus ey acid Comprises

seict et i deg, Auhity as e speefiehalok compl ghek¥ifr 2 nucleotide
partly hybridised with one another. In a fifty-fourth

eRBeER AR Nty of St RE ISa\EaT Heolspren , thhi 84 <%l efalthe aection
B9R0g NBAL PhetBe Lhit wrt Rhid sgrhqdiment;,; J he and gomprises
HMGA- bi ndi ng nucl eic acid conprisées a sequence I C
isregehectedtfdem t he group conprising SEQ - ID. No. 8,

SEQ ID. No. 9, SEQ ID. No. 10, SEQ ID. No. 11

SEQ ID. No. 14, SEQ ID. No. 22 and SEQ ID. No. 24.

B 31 folryaskivhhyhf idddbamod ent+ 9 thecsevenlshect, which
aspect, which is, _ _ - .

is also an embodiment of the thirty-ninth, fortieth, forty-
first, forty-second, fbrty—third, forty-fourth, forty-fifth
and forty-sixth embodiment, the HMGA-binding nucleic acid
comprises a section Box Al .and a section Box A2, wherein a
nucleotide sequence Ny is arranged between the 3’ end of the

section Helix C2 and the 5’ end of the section Box A2 and

comprises two to five nucleotides.

In a forty-eighth embodiment of the seventh aspect, which
is also an embodiment of the thirty-ninth, fortieth, forty-
first, forty—second, 'forty—third,. forty-fourth, forty-
fifth, forty-sixth and forty-seventh embodiment, the HMGA-
binding nucleic acid comprises a section Helix Al and a

section Helix A2.

In a forty-ninth embodiment of the seventh aspect, which is
also an embodiment of the forty-eighth embodiment, the
sections Helix Al and Helix A2 of_the_HMGA?binding nucleic
acid comprise in each case individually and independently

of one another five to six nucleotides, wherein preferably
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al so an enbodi nent of the thirty-ninth, fortieth,
forty- first, forty-second, forty-third and :
forty-fourth enbodi ment, the nucleic acid conprises a
section Box 1 and 5 a section Helix O of the

HMGA- bi ndi ng nucleic acid, wherein a nucleotide Ais
arranged between the 3' end ot% the section Box Al and

- the 5 end of the section Helix . In a fifty-sixth

enbodi nrent of the seventh aspect, which is 10 also an .
thbodespentioof ted i ftAl fidnd ebhbedi sentionhe HdUb& A2 are
ucleic acid conpri,ses ;a section Helix C2 and
OoRELaEe Dk ot SaB L BPRPE USSR e BB Rt e anaod
between the 3' end of the section Helix C2 and the 5
end of the section Box A2. 15 |In-a fifty-seventh _ _
eRbGdi FehELi9Eh t REPSEFBRNE RpeEhe WAVEDNtH sa%\p%tanwhlch is
Q%EQd'Q@nte dfﬁ%ﬁﬂfQMTfEEEh @BrE&t%X?ﬁ%ﬁt fo %y—ninth
i ndi ng

odi nent e central section N, "o

aubpdiventi daconpieQESdeoaeqnant:eoNad:es azvvm;r@adl IMetween the

O prefer I.n._a |ft ht nt of
?he seci/eﬁ? pecstec%l c:hfLI |s¥(al ég Cgrn:gg e&fd of the
sbetibht poki AiLhoff lﬁﬂey-fmeﬁ%:afdhnjlrﬁmcyléﬁ&emm, wherein N,

| -enbodi ment, the HMGEA-bi nding nucleic acid 25
. EOMPFLSEE QNSetPi bRVRENPERIBICAARSA section Helix B2.

In a fifty-ninth enbodi nrent of the seventh aspect,

which is also an enbodinment of the fifty-eighth

énbédﬁﬂréhw fthQt §evbtoidom§nHe|0ifxtB@_ arel eHgih e B, teich is
'bérﬁ‘d'e” Cleenltc g9 e d Epty-id f{h' vi 9“a#¥vnln9h and

| naependen one anot ‘case

: ﬁmﬁteethd@mbddiareeum meﬁm}a@bylaée seg@ehicen diel is Blrranged

is hybridised with the section Helix B2, In a sixtieth

BRbBEFReRf S0 't FE% &ferititf a%%‘é’&’tonmﬁPEhA?sa“d the 5’ end of

the section Helix A2 of the HMGA-binding nucleic acid in
the " 5’-3" direction, wherein, . N. comprises one to two

nucleotides, preferably A or UU.

In a fifty-second embodiment of the seventh aspect, which
is also an embodiment of the forty-eighth, forty-ninth,
fiftieth and fifty-first embodiment, the section Helix C1
and the section Helix C2 of the HMGA-binding nucleic acid
have in eaéh case individually and independently of one
another a 1length of five or six nucleotides, wherein
preferably the sections Helix Cl1 and Helix C2 are

cdmpletely or partly hYbridised with one another.

In a fifty-third embodiment of the seventh aspect, which is
also an embodiment of the fifty-second embodiment, the

HMGA-binding nucleic acid has the following structure:
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5 al so an enbodi nent of the fifty-eighth or
fifty-ninth enbodi nent, a nucl eoti de sequence
conprising two nucleotides N is arranged between the
3" end of the section Helix Bl and the 5 end of the

- section Box Al of the HMGA- bjnding nucleic acid,-

wherein Nj is preferably AG 49 In a sixty-first
enbodi ment of the seventh aspect, which is also an
enbodi ment of the fifty-eighth, fifty-ninth and

- BéXikehh-wppadi mapy JHenugl é&t4bdéﬁ€lix_a_2!Fa—G—Ne-

between the 3 end of” the section Box A2 and the b

BadivfARelix B2 of 15 the HGWA-bi ndi ng nucl eic aci(8IIl)

In a sixty-second enbodi nent of the seventh aspect,
which "is also an enbodi nent of the fifty-fifth,
fhétyisixth, fifty-seventh, fifty-eighth,
fifty-ninth, sixtieth and 20 sixty-first enbodi nent,
t he HMGA- bi ndi ng nucleic acid conprises a section

feld xrfd Atk &y santidbiiidy; A2. In a sixty-third
enbodi nrent of the seventh aspect, which is also an

Bpbrodilmesr mfckdrtigie@dy- second enbodi ment, the 25
Rec itor{‘éeeHet!]S Xe e ?}P@cl'?édéf‘d ; 0f the HMGA-Dbi nding
co i ndi Vi

nucl ei ¢ aci npri'se ual Iy and i ndependently
B onevanotd hitrve imuelhodt ichse; saxxd nucl eot i des and

referably the sectjon . Helix A _and the section Helix

%r%“_%y%?iﬂ%e‘&l%%t r Aot herat s BT Wi
sixty-fourth enbodi ment of the seventh aspect, which
is al so an enbodi nent of the sixty-second and

shgt pechilod  Bnborfl neRd, thenredoiadeBeghiénese selected in
rising two. | i des Ni ; | between t
SRER S0, iR leelasy [Efio ! pde EAROCE, PECERe) Mot ner

§eomiOhekbkprBépmprBEhg SiIGGCG, GGGUG and GGGAG,.

the sections Helix Al and Helix A2 comprise in each case
individually and independently of one another five or six

nucleotides, and

the sections Helix Cl1 and Helix C2 comprise in each case
five or six nucleotides, which are preferably completely ozr

partly hybridised with one another.

In a fifty-fourth embodiment of the sevénth aspect, which
is alsé an embodimenﬁ of the fifty-third embodiment, the
HMGA-binding nucleic acid comprises a sequence which is
selected from the group'comprising SEQ; ID. No. 8, SEQ. ID.
No. 9, SEQ. ID. No. 10, SEQ. ID. No. 11, SEQ. ID. No. 14,
SEQ. ID. No. 22 and SEQ. ID. No. 24.
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is preferably CA. In a sixty-fifth enbodi nent of the
seventh aspect, which is also an enbodi nent of the

si xty-second, sixty-third and 10 sixty-fourth

enbodi ment, a nucleotide.A is arranged between the 3

end of the section Helix B2 apd the 5 end of the

section Helix A2. In a sixty-Sixth enbodi nent of the
seventh aspect, which is 15 al so an enbodi nent of
the'fift¥ fifth to sixty- fif enbodi nent, the

$8cii bhEt¥ef Xt E1SBRAHBPPk eé EofpSYETtY asRaftoasdhich is

khrge d?#céﬁl%diﬁ:ﬁéntw%ﬁr et Re Pr{ &Pl e, Seekk9Bth, forty-
Helix O and Helix C2 are hybridised with one anothér.

20rsh, a sifantweesand.enbodiomsnyt-tofirdhe sauvdnt h forty-fourth

er?&ime Icpﬁgogu%h%? ?ﬁ%ﬁpﬁ%éﬁsnlséﬁ 5 Section Box 1 and

y-sixth e ng nuclerc acrd

haSsébﬁlémllwmlﬁ@ StY uch fir ethddel HNGAA b Mid Hed | Xnucleic acid,
BlgléBox -A-Helix C J-NO | Helix-C2s- 25 G Box ,
el Px Wlﬁowﬁ xB A ST EiIeqy betpggn the 37 end of

tHel settdes. ok cAer Rl YL k& 57 30ndl oF tMO BHEL€hi H8Six C1.
preferably AG 34 N, = four nucleotides, preferably

GAUG the sections Box Al and Box A2 are in each case

$§! ?ﬁ%?? 'ngﬁhdlé@k%}élﬁ@ﬂt' %‘}eF%%%d%%Ue\ﬁtcff °g>eect which is

ano group conprising the sequ
&EﬁﬁfﬁnGﬁﬁbﬁﬁﬁmdnﬁﬁﬁﬁethbhérﬁaqkmdmim+§mbodeenui the HMGA-
A2 conpr.ise 'in each case i ndividual

nd
F'eaabaﬂdém S5 YRRl GOTTRIS S SuhR CF ST pheferatiy and a

B¥bti ghsedxWabh Wﬁéﬁﬁﬂﬁr@rmuégeéﬁﬁd§egth%n%ﬂiﬂdgééﬁbetween
and Helix B2 conprise in each case i ndividuall nd

Fhdegénd 1951 Fhe mecicdon dislix wBarand the 57 end of the

section Box A2.

In a fifty-seventh embodiment of the seventh aspect, which
is also an embodiment of the fifty-fifth or fifty-sixth
embodiment, the central section N. of the_ HMGA-binding
nucleic acid comprises four nucleotides, wherein N. is

preferably GAUG.

In a fifty-eighth embodiment of the seventh aspect, which
is also an embodiment of the fifty-fifth, fifty-sixth and
fifty-seventh embodiment, the HMGA-binding nucleic acid

comprises a section Helix Bl and a section Helix B2.

In a fifty-ninth embodiment of the seventh aspect, which is
also an embodiment of the fifty-eighth embodiment, the
sections Helix Bl and Helix B2 of the HMGA-binding nucleic

acid comprise individually and independently of one another
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preferably the section Helix Bl and the section Helix
B2 are hybridised with one another, and 15 the
section. Helix Cl and Helix C2 conprise in each case

~individually and i ndependently three nucl eoti des,

wherein preferably the sectigons Helix Cl and Helix C

are hybridised with one anottier. 20 In a sixty-eighth
enbodi ment of the seventh aspect, which is also an

enbodi nent of the sixty-seventh enbodi nent, the '
ML hdi TR Hud /e dY e eOniteSes WhewirndEskreably the
$ct 86k AR Bl T50M & Moy BF QUPsE Ak 4k Nn SEGbcL PonNie1 12 52

25 In a sixty-ninth enbodi nent of the seventh aspect,

which is also an enbodi nent of the second to

| Xty-sevent e ogLnen , %he nucl ei c id is one . :
?%a? ﬁﬁ%s&%%b ?ggﬁ %PFB%i& f%&?o??ﬁ%ﬁ?ﬁxﬁ??%%?arWthh 1s
dYsmscan ptanodiagdor S o8B0 Qadpri s iig-eigHdh haok. S5 ty-ninth
According to the invention the object is achieved in
SRPORH T aspBet BV E SRS ¢ a¥FdLSNRech FoR@sieeng  two
ABENSSE 1 g d A HACt-ON LR I AN Ak POk INEF 8iHL section
the nucleic acid has a structure according to the -
Relient Bl sndspbet 5’| rengh afhboth neect bbént Bexcddpoedi ttihen HMGA-

ir t he sj xt ect..the L-nucl ei a%%g is a -

B A i g PP L e e S 1
an enbodi nent of the use according to the first aspect

- - ' idis nucl ei c acid according to the
%QeaLsfgg;E%frgg gmbod?ment_of the seventh aé%ect, which is
also an embodiment of the fifty-eighth, fifty-ninth and
sixtieth embodiment, a nucleotide G is arranged between the
3’ end of the section Box A2 and the 5’ end of Helix B2 of

the HGMA-binding nucleic acid.

In a sixty;second embodiment of the seventh aspect, which
is also an embodiment of the fifty-fifth, fifty-sixth,
fifty-seventh, fifty—eighthﬁ fifty-ninth, sixtieth and
sixty-first embodiment, the HMGA—bindihg nucleic acid

comprises a section Helix Al and a section Helix A2.

In a sixty—third embddiment!of the seventh aspect, which is
also an embodiment of the sixty-second embodiment, the
sections Helix Al and Helix A2 of the HMGA-binding nucleic
acid comprise individually and independently of one another
in each case six nucleotides and preferably the section
Helix Al  and the section Helix A2 are hybridised with one

another.
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seventh aspect. 15 In an enbodi nent of the nethod
according to the second aspect the L-nucleic acid is
a nucleic acid according to the seventh aspect. In an
enbodi nent of the use according to the third aspect

20 the L-nucleic acid is a nxggelc acid according to
the seventh aspect. In an enbodi nent of the nethod

‘according to the fourth aspect the L-nucleic acid is

a nucleic acid according to 25 the seventh aspect.

I c8r Ailfg Y F AUED neBrRFHRe R he Odbj e ?%V%%%heﬁé@ecﬁ a Wwhich
f%nBBS@SQﬁPteﬂﬂoélﬂgﬁbogffQHE§CE§§E§nge@8ﬁ5N$%F|slx%f—thlrd

ant agoni st or HMGA agoni st, conprising t
SlepdimSOt 36 prownﬁQ%yquQWM|daeeuHNBA antagpwiisting two

A1 Rr il 4 T ranE i v B € P G Gl Section

HeBix safstaﬁuv\/ehemdelehuebs a s gartadtllcrh tHee i PIEBENGRerein Ny
of an HMGA. ant agoni st and/or an HMGA agoni st, and

TR RY A R Ayt %m%gher the candi date HMGA antagonist. is

an HMGA ant agoni st and/ or whet her the candi.date HMGA

10 agoni st is an HMGA agoni st. According to the
Imv@ntﬂibhwﬁéfbbj esbofdimanhi efed hien sevendht laspspdct wWhich is

tggp b2 %%nlqgfaQ:e?olﬁ %on%%EPe gd/or%@y thlrd and

an agon|st conpri sing the Swi'ng °s
provydiogran EHveAdimenbj | hsadcaroa ipbage.i spraafreimdly Metween
the 3’ end of the section Helix B2 and the 5’ end of the

section Helix A2.

In a sixty-sixth embodiment of the seventh aspect, which is
also an embodiment of the fifty?fifth to sixty-£fifth
embodiment, the sections Helix Cl and Helix C2 comprise in
each case three nucleotides, wherein preferably the section

Helix Cl1 and Helix C2 are hybridised with one another.

In a sixty-seventh embodiment of the seventh aspect, which

is also an embodiment of the 51xty sixth embodlment the

' HMGA binding nucleic ac1d has the following structure

Iml
IHI
|xi
iql
Uﬂ
z
m
®
'_l
'_4
X
')
l\J
"

Helix Al-N;-Helix B1l-N;-[Box Al}-A

GVBox A2|-G-Helix B2-A -Helix A2
wherein

N; = two nucleotides, preferably CA;
Ny = two nucleotides, preferably AG;
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solid phase, - providing a nucleic acid according to
the seventh aspect, preferably a nucleic acid
according to the 20 seventh aspect which is |abelled,
- addi ng a candi date HNGA agoni st and/or a candi date

- HMGA ant agoni st, and - detern&&{hg whet her the

candi date HMGA agoni st is an MGA agoni st and/ or
whet her the candi date HMGA . 25 antagoni st is an HVGA
antagoni st. In an enbodi nent of the tenth aspect it is

NpvT sHIbd T4 O e e A SR 0h A& arri ed out by

,testing whether the nucleic acid is replaced by the
candi date HMGA agoni st or 30 by the candi date HMGA
Bheagemitdons3Boxchkbr dindg Bax the iameenin orache calsicectelected

'a§g§9haﬁvff I&w%% f%&aﬁ?ggéfép Ckﬁpyo%eklgnfgﬁethefrom the

on 0o I'si’hg “a nucl ei'c aci
aecapdtogpt bsihe s&yeﬂé@ueﬁpestGGSC@@CGGGUGgahG GBencG;
invention the object is achieved in a twelfth aspect
by an HMGA ant agoni st which is obtainable by a nethod

8R601SHAG dn@ el £:enhal @H&xﬁelfQC@deHﬁgﬁl§J@1n each case
i nvention the object is achieved in a thirteenth

apgéridpylan lHWCA bedependentth isgxobned bedt edey, ahich are

* ELbad, AeCOR g Pgat 005 s LANLD. AspEfs cAcCOTding o the
P Chebeh 3

vent | on Jec is achieved n a fourteenth
aspect by a conpl ex conpr|S|ng an HMGA proteln 15 and
a nucleic acid according to the seventh aspect. The

pPEs &FCHAREntion ¥ sPha dietie Bar YR MGS edlyl £ach case

§H§§v1ﬁﬁﬁll§ryaﬁd)tﬂﬁﬂéﬁ@ﬂﬂéﬁ&QQOPEﬂb@n hilci B8t PEES] wherein
art, it is possible to use L-nucleic acids and in

Ba?f?é@bhy Z@esﬁ%@@%rﬁellﬁxor@eraﬂ@ é@@re%%ctlon Helix B2
ngrﬁ9ﬁk£8£§5dt§£9ﬁtone another, and

the section Helix Cl and Helix C2 comprise in each case
individually and independently three nucleotides, wherein
preferably. the sections Helix Cl and Helix C2 are

hybridised with one another.

"In a sixty-eighth embodiment of the seventh aspect, which.

is also an embodiment of the sixty-seventh embodiment, the
HMGA-binding nucleic acid comprises a sequence which 1is

selected from the group including SEQ. ID. No. 12.

In a sixty-ninth embodiment of the seventh aspect, which is

also an embodiment of the second - to sixty-seventh

embodiment, the nucleic acid 1is one that binds to
transcription factors, in particular transcription factors

comprising an AT hook.
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nol ecul es. The intracellular target nol ecul es are

preferably target nol ecules which are present in a

cell. The properties inherent in the functiona

L-nucleic acids due to their structure of

L- nucl eoti des, such as high 2§ specificity of the

interaction with their target Tol ecules with at the

same tinme a high stability and absence of toxic or

i mrunol ogi cal |y active deconposition products when the

Benpefere &4 dgh%r ST 190 bEBRPogiECsydemclairiveédh in an
Lgul LAsth ni_mal ma dy, NQt.

ﬁggéggr %%ngFows heégng%Pg? nmec %%?énswgg%ge Pinds to a

brahbssedpthonr dactas comprieicaseanf ATt haer,s, wherein the

L-nucleic_acids to be coded, 38 by a plasmd or

BRREFATI & Cedltt £nd SCRUS EGvi BECPREI Tct Ga | fhe  seventn

typettonal nucleic acid by the intracellularly

occurring process of transcription. 5 This inescapable

dilemma is solved by the present invention:

fHNgh! enplodimate! &I« ard dSompdsi iQﬁrhEEBEaﬁn to .the sixth

spi egel mers can be transported through a cytoglasn1c

aepbeanghghil-enuctaini agitheis sgpewidliedid yaasdr egaodsling to

Eggige thgig tottheir target nol ecule, and their

acti vit hf P90 pernmeability of the functional _

L-nucleic acids is inherent 1in spiegelners and can be

enhanced stjll further by the use of delivery

vBhRg &digenty Ry tRehNSGueCCARdIBUt tonERE| fafsér aspect

PheNi Non IO DE: SRRSIH | ¢! Nat M TBLL el lN€ 5 cREEFERY to the

inventors start fromthe assunption that functional 1%

sevettei espefds can per se overcone the cytoplasnic

menbrane, and with the participation of endosonal

transport nechanisns in overcom ng the cytoplasmc

menmaranembatiémahke of o tHhreeembbhadf radad @i ¥@Site) ethe second
thereby . formed, with the adoption

structures that are, : . .
6Fp%cFm6>ilﬂﬁﬂﬁé;ﬁﬂco?cﬂﬂrééi a nucleic acid according to

the seventh aspect.

In an embodiment of the use according to the third aspect
the L-nucleic acid is a nucleic acid according to the

seventh aspect.

In an embodiment of the method according to the fourth
aspect the L-nucleic acid is a nucleic acid according to

the seventh aspect.

According to the invention the object is achieved in a
ninth aspect by a method for screening an HMGA antagonist

or HMGA agonist, comprising the following steps:
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aci dsPENG

20 di nensional structure, which allows the specific
interaction of the functional nucleic acid wth-its
target nolecule. Wth the technical teaching

di scl osed herein, ~the principle devel oped for
aptanmers of utilising. intraqgélular transcription .
mechani snms in order to create 25 aptaners in the cell
is intentionally avoided, and for the first tine
nmeans are,$rovided for. using functional L- nucleic

HPar i cuf2rdGRteyel FIFS | PRRIQRizs and/or  a

enpl oygdy 1\¢L €L MuiiEn 2 Psef §F red embodi ment, the term
30 functional nucleic acids denotes those nucleic

aci dspxowiding e ali frfsrleritc f rondst rgcbudaing | ho the seventh
partigglgrtnaturally 39 occurring structural nucleic

aci ds"3Uth -as rRNAs or that are different from codi ng

Aucl epeoardiisg saicbeas BRAMASm WAicpakdlGWwleals faungigranalin the
nucl ei c acids are nucleic acids which, on account of o

t hei rPTWRSRFFrenSi BRalMaAdABF2BRPEE t5 aiddsiaghdiGA agonist,
strucisje, are able to bind to target nolecules. In a
particularly preferred enbodi nent the binding to the

tar gedepotretud g t akeshpiracehaorabylidayler i BNGAt Rohagpnist is
base I Ed 0 asi S tson-Crick . base ..
pairi%@shggga%hﬁéghégﬁyt%éé/%giiﬁﬁgi%iﬂ%?%UFSPFﬁdfﬁe HMGA
pref esgent $1NTs | omalkiMerICA@dci &cj dS are aptanmers and

spiegel mers. A L-nucleic acid is in a preferred

enbodi nent a nucleic acid that is conpletely,

avbstanhyaldy @hePaldtdntildn SHHeshsedef oM achieved in a
L-nucleotides. It is particularly preferred if the

Lentkl @i&Pﬂ% dbyonsi ﬂeé,ﬁlf?@éinpf@tfel%mel_kin@‘lu@lneoﬁl}’l_@és.agonist

L0 e SR SALLALLY eI Lnbl Ry POOSEIAR st cos

acid which is responsible for the interaction with

- providing an HMGA immobilised on a'phase, preferably a
solid phase, |

- providing a nucleic acid according to the seventh
aspect, preferably a nucleic acid. according to the
seventh aspect which is labelled,- |

- adding a candidate HMGA agonist and/or a candidate
HMGA antagonist, and _

- determining whether the candidate HMGA agonist is an
HMGA égonist' and/or whether the candidate HMGA

antagonist is an HMGA antagonist.

In an embodiment of the tenth aspect it is envisaged that
the determination 1is carried out by testing whether: the
nucleic acid is replaced by the candidate HMGA agonist or

by the candidate HMGA antagonist.
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_ d
| %1?%{ th, agpect 19y gan

20 the target nolecule, or that part which nediates

the binding to the target nol ecul e, consist of

L- nucl eotides or is synthesised fromthese. As used

herein, a functional L-nucleic acid is a functional

25 nuclelc acid which is conpgftely, substantially or

partly synthesised from L-nutleotides. The synthesis

of L-nucleic .acids-is known to the person skilled in

the arf in thIS field and is descrlbed for 30 exanple.
RFCREPHRY eftCal The N VB 01BL hEhg4, OPUEE- 1189, addpieved in an

dP8%ent Ny Khuiss el aliy Nabr Bit echng
1112?rl 11?[%EL 19gg§PThe baélc pr%cess for t%ﬁté@h of HMGA,

@@mmncﬁi@@ @fn@@i%hérécl@ ascdedtngbed tbe ezuapthk Bmpect.
Tuerck et al. Science, 248, 505- 510, 1990; or

Ellington et al. Nature, 346, 818-822, 1990, while
Abeobashg poocens fivddeiof odiled i 6Bjektspiggeldflcsved in a -
[ scri bed for exanﬁle in Nolte et al., Nat.

YGA1 §8§ 2908 SR RN SetoRfainable by
$aﬁetﬁ$@t§§889&1n&4to1@hé1é@n@ﬁ1§s?4895 Spi egel ners

are thus aptamers which consi st L- nucl eot i des
i nstead of D-nucleotldes In connection with the

p| the term

ta?%%?iggleculégé %§ no ecgﬁéeﬁﬁléh |§Cq} Jgd in a
thurheeseheaspentpbpc&ssHMGApB@dmdetaﬂhaﬁmrﬁfammﬁﬁinable by
spi egel or,  denotes that nolecule which is.
%IT?%%?&E?CC%B%h%gb@ot%%eab?%ﬁ%ra%Pe?ﬁe spi egel mer. In

a preferred embodinent an intracellularly active agent

is a chem cal conpound which when present in a cell is
Reterddugt &di kbet olrvemt eeml ¢he nObhﬁstcoxme@tqmwetd in a

| ar referre e t .
LovegLhel athiept Erf eflalhe Sl SOl A provesn
prneferabtyehotacid aaccording to the seventh aspect.

The present invention is based on the surprising result
that, contrary to the received opinion in the prior art, it
is possible to use L-nucleic acids and in particuiar
spiegelmers in order to address intracellular target
molecules. The intracellular v.target molecules are
preferably target molecules which are present in a cell.
The properties inherent in the functional L-nucleic acids
due to their structure of L-nucleotides, such as high
specificity of the interaction with their target molecules
with at the same time a high stability and absence of toxic
or immunologically active decomposition products when the
L-nucleic  acids are used in biological systems and in
particular in the animal and human body, does not however
allow the cellular mechanisms to be utilised in order, as

in the case of intramers, for L-nucleic acids to be coded
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human or ani mal body. If the intracellularly active
agent is a spiegelner, then preferably it is an
intracellularly 25 active agent if it is able to bind
to an intracellular target nolecule. Alternatively
the spiegelner is an intrac éularly active agent if
it is able to bind to its target nol ecul e under
conditions such as exist in a cell. Tests in order to

determ ne these properties are known to 30 the person

R¥i Bl L3 kheCar t981E LN LY f Pel WBCHND RREI Jdws f Brovide the
£XAP! By CRdIdyT Dhdiing Assaya uBgere il il Acelularly
conditions such as exist intracellularly (ionic
steengity pmecsysd we tompesripohonpH, tenperature), as
disclosed in .Exanple 1. 5 In a preferred enbodi nent
the target nolecule of the L- nucleic acid, in
TRl i cuhascababhe fuaciémnal li-guckeleedacigy | 8han present
intracellular receptor. An intracellular receptor, as
IRERPREPRI n, EUnE Groftadr abi P e i@ st d8ondBandin orParticular
] ru repr rgggﬁgg' a her,eof : :
%é%%?%f#%ﬁ?thgggung%ional L-Ht%?%%c gg?gﬁgﬁteﬁacfgﬁg%lasmlc
meforane pylet b abéyaangnapsbrd rospscidécity e whigdrds their
he. functiopal. L:nuclei i.d.hi nds er.ein the. .
oLt or B e okt ar® fofSetadotBheirear By This
©¢ rivdi€b Cheny caF sheudut ¢ idna Y espeetiyet yadifartis inherent
thereof, is present intracellularly, 15 i.e. is
17 eSRHEIFHOSI Ref D GRT BepFBrergBry Sidddr fhgdhied hdhe use
OF ecedi NG PAr AR e d N & NI SUEONEES | A din i udOSSi bl thout
wi thin the scope of the present invention for the :
herebeafter awisddaist oitot obpe sprcibigetinmpkbdsl emater, the

’%gg%?g{efﬁ%?ﬁ%8£iggﬁéggngkg n%%en%%g%h fygﬁitﬂ%#(ﬁﬁgctional

cul ar unctional L-nuclei acid.

Brbodl eent ahedser mahr eqept or SedenotesomBy the cytoplasmic . -

membrane, and with the participation of endosomal transport
mechanisms in overcoming the cytoplasmic membrane, are able
to free this from the vesicle structures that are thereby
formed, with the adoption of a two-dimensional or three-
dimensional structure, which allows  the specific
interaction of the functional nucleic acid with its target
molecule. With the technical teaching disclosed herein,
the principle develéped for aptamers of utilising
intracellular transcription mechanisms in order to create
aptamers in- the cell is intentionally avoided, and for the
first time means are provided .for using functional L-

nucleic acids and in particular spiegelmers. in cells. .

As employed herein in a preferred émbodiment, the  term
functional nucleic acids denotes those nﬁcleic acids ‘that

are different ‘from structural, in particular naturally
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interaction partner, preferably a specifically binding
interaction partner of the functional nucleic acid,
i.e. 25 denotes an interaction partner interacting
with the functional nucleic acid, which has a
specific spatial structure, ggarge di stri bution,

hydr ophobicity distribution,“etc. In a part|cularly
preferred enbodi nent the interaction partner

corresponds to the target_ nolecule 30 of the
PHREEFORAI SHFVIEUE 3dei BuChRiGadqissd FRChhéscredihipnor that
QEetHQfEHBQBEOQQBm'Bﬁafﬂé:ﬁﬁ%fglénaéfa§ QQEHGQE'QﬁNﬂs. “In
is 42 wthin the scope of the present iInvention that
aarécepl@r Eancalionabe @mbﬂen@ntahmﬁﬂtla;Qzﬂnpnleic acids
l e usegci n%he cgggt oqi he funct i.onal / th _
nuc erc i A°CPRBHGR T hE 1 5pectfi e *Wﬁ%ﬁ%ﬁﬁ?%nwapg &Ge =0ree
ammangwﬁslrea;ﬂmdwr@,f t hee5 fawid i omal maiA@i ctaci dcarget

between the interaction partner and the target
RBLeEBl 8Sused ih thePeFEACHIRTY { REefGREEfongFbodiment  the

pughehg agid. due a 95@?@06%&@%@@%%1&&6 t8ite not by
“‘intracellular. recepfo 10 denotes a receptor that

hgbpidseatipn arcadsecpakﬁxmgepmotheth@ﬁl@amﬂxﬂatson -Crick

ngéeﬁg}anc CE&L ?%o&ggg%ﬁa %%%r Prﬁé Partisularly

clircu i A a‘ce SUC
préféﬂsédnC€$ndﬁﬂdﬁahrlﬂuCEéic |®dﬂa§50@ﬂ@erpﬁﬁmbEs and
articularly preferred if the cell is a cell that

68&85? lPebfated in a 15 tissue or an organ, but

preferably not in a human or aninmal body. As used

herein, the term"intracellular receptor” however

8l dorengties acidcdt oint at Prsfprasantempridiment a nucleic

B A

odi nent "t he otes a ce
sghebtedsédomiruen gr bdpucbaptigeny prokatyotisc gwdrticularly

euk eIIs referably the eukaryotic cell is
pre%e¥red the E nucie?cyagld consy ts compietely of L-
nucleotides. The term “substantially” denotes in this

connection an embodiment in which that part of the L-

nucleic acid which is responsible for the interaction with

the target molecule, or that part which mediates the
binding to'thé target molecule, consist of L-nucleotides or

is synthesised from these.
As used herein, a functional L-nucleic acid is a functional
nucleic acid which is completely, substantially or partly

synthesised from L-nucleotides.

The synthesis of L-nucleic acids is known to the person

_skiiled ‘in the art in this field and 1is described for

example in Nolte et al., Nat. Biotech, 14, 1116-1119,
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~cytoplasm c nmenbrane, and whi

sel ected fromthe group conprising fungal cells, plant
cells, animal cells and human cells. In an alternative
25 enbodi nent the termcell generally denotes herein a
conpartnment bounded by a phospholipid doubl e nenbrane,
which in a preferred enbodinegh corresponds to a

is separated by the
menbrane fromthe surroundi ngs. The separation from

.igﬁﬁBO surroundings is in this connection not a

et ENEepaMICTGAN bet &4-owsNah - erkfedhinmisf ed 4, 1112-
andsa mggg 43 transfer (substance exchange) between
the celT and the surroundings. The mass transfer is
preferably restricted. 1In the case where tre cell is
arated fromthe surroundi ngs by a cytop m c )
PR BRETs: By ok Rembrsre 8T8 mam R Ity il A amers  is
desbrabed ihe resdnpicd i on ohelrh® omssitraestacel, S 248, 505-
efined by the-transport properties of the nenbrane.

d .

PhOoné @b o et tHE- Qe r ¢k cE+ Nelr&irs t S al&lP-822, 1990,
i,Ach ud Veas S r r
o o G oP PO h e e by BrodfbrRoflt et dold e tmers
apedeocpibsentoor eprayrbe pnededttebatith ai thiNata Biotech, 14,

[ ' [ LI, [ tsid
oL B P bickeye Fo OB FTbaRari i, Yo dadpanal, 11,

vespelBs5or Pamdts ofsmiequlokary ot heeor taukar W¥tamed® | which
surrounded_by a cytoplasm c  nenbrane, which in one

ERBBYP hertt cad HE1REsEIRS | AP BRey oS f Popacieatades.  In
EBﬁBSEE@QneW@QQ!%ﬁ@tprb@pétqgﬂ-d%xgﬁéyﬂgkg(éyé[%?ieqslmers,
second alternative enbodinent it is envisaged that the
EbAditd1ghs targlitn Bekdrwleeldencdesespbat sudstcanitd avhyjch is

t hpse urgd i.n.a prokaryotic or_eykaryotic . -

%gFF, ?ﬁ %ﬁﬁki%ﬁﬁ%ﬁﬂﬁﬁ? r ég?ggéthgofa858#§?ﬁhi%%tamers and
Epiegebmershe a0 demotiery ohatt e famncld onpl chuglkeiltimately

) . . ;
gghgdt8y|£ge Egtgﬁér or the spiegelmer.

In a preferred embodiment an intracellularly active agent

is a chemical compound which when present in a cell is able
to bind to a molecule. In this connection it is
particularly preferred if the cell is a cell that exists
isblated in a tissue or an organ, but'preferably nét in a
human or animal body. If the intracellularly active agent
is a spiegelmer, then preferébly it is an intracellularly
active agent if it is able to bind to an intracellular

target molecule. Alternatively the spiegelmer is an

‘intracellularly actiVe agent if it is able to bind to its

target molecule under conditions such as exist in a cell.
Tests in order to determine these properties are known to
the persdn skilled in the art in this field, and include

for example equilibrium binding assays under Dbuffer
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nDIecuIe. In a preferred enbodi ment the body fluid is
sel ected from the group conprising blood, urine,
l'iquor (anatom cal 25 fluid), lynph fluid, serum

pl asma, vagi nal secretions, saliva and sperm ..In
one enbodi nent the receptor g defined by its function
in acell. Accordingly the re eptor can -be sel ected

from 30 the group. conprising nol ecular receptors,
enzynmes, netabolic internedi ates, signal peptldes
ERBPALHRBS44SUChpPSC UP%EES BindiH TRFeRIIUIALEY stideatie estrength
aHah $5fal @esﬁgzpéftléﬁbowester&gépm&“a el AMEN Ssea in

of the cytoskeleton such “as for ‘exanple tubdli n an

-Beemplei Lanents, endosonal . particles, |ysosones,

other intracellul ar structures such 5 as vesicles, in

‘particular intracellular vesicles. As used herein the

rer a npregekraedr eedimalenNotes ithfgd¥ ehenkedhle of the I-
enbodi ment a nol ecul e which acce ts i nformati on and

PRENSATt s2FHEs Wit hPATBLERLRE 0¥ $dwe, THACHEGAA LorLamucleic
9&96”' sy The i phopaBLi N1 LS tyﬁ&gﬁ%&! medi af ed; Y- Sceliular

0 nol ecul e which inferacts wit nol ecul ar
FéGéthK: As asedesglreiof, nhepnﬁﬁﬁrﬂﬁhynatdhemical c??pound
| ecul r.ecept o |s able to enera si gna
295|gngleghﬁa 2 %5%% on- t 1€ 5%3358 fﬂe?H part “hereot,
ednhi miEdhortendfwrictofortdle Behuyiéycohctfe i nkRGRRIY, and is
be mani fested therein. The signal itself 15 is
BBFEGFGbﬁVaﬁs RAMAWE R hef LFBERERe tPnWbA Rt e functional

1.eaBEYRHcOradHPCESREY, DWhelre iAS &n e%ﬁk&a%flﬁ%ﬁa&hapggeptorf
in. the confirmation Or aCt|V|ty0 e nol ecu

tegeptdre chemispgnatorpeund efoer abhy behemictedni sakucture or
DL GBI A€ SEUIAERE, Sl B R AL ey,
and.nurse prefettabliy paréedl, aas is preferably described in
the preceding paragraph. 1In this connection it is possible
within the scope of the present invention for the
intracellular receptor to be the target molecule in the
creation of the functional nucleic acid, in particular the

functional L-nucleic acid.

In one embodiment the term “receptor” denotes any
interaction partner, preferably a specifically binding
interaction partner of the functional nucleic acid, i.e.
denotes an interaction partner interacting with the
functional nucleic acid, which has a- specific spatial_.
structure, charge distribution, hydrophobiCity
distribution, etc. In a particularly preferred embodiment
the iﬁteraction partner corresponds to the target molecule
of the functional nucleic-acid, as was used in the creation

of the functional nucleic acid. In this connection it is
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si gnal cascade. The information transmtted by a

nol ecul ar receptor can be quantitative and/ or

qualitative information, for exanple concerning the

presence of a compound and/or its-concentration. 25

In a preferred enbodi nent the,ferm "nmetabolic

i nt er medi at es” denotes all thoSe conpounds whi ch, due

to metabolic activities in a cell, occur as

constituents of catabollsnras wel | as of anabolism

Spthsn [thea FGaRhePt efbSdinkaitenthelpeeRbtor itdagefd negceptor

Byni b3 sochemGals jatyr e r B efgrably &Eem%ﬁ%%ﬁé%rdé%d in the

selected from the group conpri sing”pol ypeptides,

caebbhydrapés trhnsracl ef uncacomis] Inpcﬂd81anda«:dmibi nathe@nsh the
herein the term eptide

S Er 5! § PR arEa Shny L BofYiert condi i ho BrCEhELEY Of the

fonet ashad ﬁﬁtﬂélcPEQEQFQQEWé@metHﬂ“ﬂHté%HdEidﬂTbartner and
L-am no acids, though D-amno acids may also be used

REhLATERE TOIFEUIF tHREEnbRIFRBNEIeAS1a8e@E threr gpmctional
hhei1teeménycl eic acids" preferably denotes a 10
pol ymer of two or nore nucl eotides or nucl eotide
anal ogues whi ch are known to the person skilled in

iy he \nucl eot
€ 2FEB?§5%FLOtP% %En%h%huclé%isdggﬁafo Iiﬁi}%ﬁ receptor

ﬁhﬁbeeé aPretepted thambiiBatireRenitnGnude HNCOSYH & efeceptor
ol ypeptides and 15 glycosylated lipids. A partlcular

g é G iBft rBERPPOFarTY ek effrts 4t t PEAYEF| prideF natural

&@9&%&@&&%&@%@91 Pr Qfrel tss Wi 8e Pi R cHE O iaf]ctﬁrl—stances
hook. Exanples of transcription factors are gi ven

£Rifhe Jmo|apomerlg t abf@ 1this connection it .is partlcularly

pa

preferred if the cell is a cell that occurs isolated in a

‘tissue or an organ, but preferably not in a human or animal

body. As used herein, the term “intracellular receptor”
however also denotes a receptor that is present under

conditions such as exist in a cell.

In a preferred embodiment the term “cell” denotes a cell
which is selected from the group comprising prokaryotic and
eukaryotic cells; Preferably the eukaryotic cell is
selected from the group comprising fungal cells, plant
cells, animal cells and human cells. In an alternetive
embodiment the term cell generally denotes .herein a
compartment bounded by a phospholipid double membrane,
which in a ©preferred embodiment corresponds to a
cytoplasmic membrane, and which 1is separated by the
membfane from the surroundings.' The separation from the
surroundings is in this connection not a complete

separation, but allows an energy transfer and a mass
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Table 1: Transcription factors gama) OBP 14-3-3

epsilon 70-75K protein (STAT5A)4 14-3-3 zeta 80-90K

protein 120-kDa CRE- 50-55K protein AAF binding
protein 53BP1. ABF-1 .25 46 ADA2 AP-2al phaB Bachit
ADA3 AP- 2beta Bach2 ADA- NF1 - 2gamma BAF155 AFP1

. AP-2rep BAF47 AhR AP-3 (1) BAF53a AhR Arnt AP-3 (2)

BAFGOA AIIN3 AP-4 Barhll Aiolos AP-5 Barhl2z AlIRE
APC Barxl AKNA AR Barx2 ALF Arnt Bcl-3 ALL-1 Arnt

rAas P f of HPHANE  APHIRCEY ARNEYS5et atdst eAPhl and  the

%Pﬁé’ﬁé@ %F%ﬁim AgPPZ SB%E“%?}?P%BE%E%@B”Nrestrlcted

EﬁBFIhI BREscaVBFAQrATFtBR2 cANlll AT$- 1sBRi48teAM.Xram the
%L%gfr%/gr%y Ag/Llcytéoﬁ;l-lFaszmchR%]émb'%ha/lfl]é c ATF 2 g Jnl#enmbrane
similar to a cytoplasmic membrane; the restriction of the
mass transfer is defined by the:transport properties of the
membrane. In one embodiment the term cell herein thus also
includes vesicles and/or compartments of a prokaryotic or
eukaryotic cell as defined herein, which in turn are
pfesent or may be present both within a prokaryotic or

eukaryotic cell, as well as outside such a prokaryotic>or

eukaryotic cell, for example as vesicles or parts of a

‘prokaryotic or eukaryotic cell surrounded by a cytoplasmic

- membrane, which in one embodiment can be present in a body

fluid. In a preferred embodiment, in a cell according to
the second alternative embodiment it is envisaged that the
conditions within such a cell correspond substantially to
those occurring \in a prokaryotic or eukaryotic cell, in
particular as regards the factors which influence the
binding of. the functional nucleic acid to its target

molecule.

In a preferred embodlment the body fluid is selected from
the group comprlslng blood, wurine, liquor (anatomical
fluid), lymph fluid, serum, plasma, vaginal secretions;

saliva and sperm.

In one embodiment the receptor is defined by its function
in a cell. Accordingly the receptor can be selected from
the group. comprising molecular receptors, enzymes,

metabolic intermediates, signal peptides, chaperone
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AML1 DeltaN ATF3 BRGL AM.2 ATF3 deltaZiP BRIP1 AM3
ATF4 Brm AM.3a ATF5 BTEB1 AM.3b ATF6 BTEB2 AMY-1 L
ATF-a BTEB3 A-Myb ATF-adelta BTEB4 AN F ATCHL B- TFI
|- D AP-1 ATPF1 C EBPal pha AP-2al phaA Bachl C EBPbet a
47 C/EBPdelta CI I TA Ct BP2 gBPepsi |l on c-Jun CTCF :
C/ EBPganma c-Jun: JunD CTF CcA1%50 CLIML CTF-1 c-abl
CLII\/Q CTF-2 CACCC- bi ndiing factor CLOCK CTF-3 CAR

M/b CTF-5 CAR RXR-al pha c-Myc CTF-7 Cart-1 G Mc

‘ImO%ﬁPulesAPn@ Wctn%@lé@i@f TRy renpBpPuclyTe2  foRF example

(BheEeE (FEBRTEL St P4 B con s

gycl for T2exa@@sd CRZowyih i naﬁ'&b acKn | af IRBRRMYS, endosomal
g§¥£1cPeg?Ef¥gMI%%§?WJ Eer intracellular structures such
as vesicles, in particular intracellular vesicles. As used
herein the term molecular receptor denotes in a preferred
embodiment a molecule which accepts information and
transmits this within a cell, a tissue, an organ or an
organism. The information is typically mediated by a
molecule which interacts with the molecular recebtor. As a
result of the interaction the molecular reéeptor is able to
generate a signal. Such a signal can be based on the
change in the confirmation and/or of the activity of the
receptor or can be hanifested_therein. The signal itself
is able to transmit in another form the information
received or processed by it. As a result of the change in
the confirmation or activity of the molecular receptor, the
signal can preferably be a chemical, biochemical or an
electrical signél. Preferably the molecular receptor is
part of a reaction cascade, and more preferably part of a
signal cascade. The information transmitted by a molecular
receptor can be quantitative and/or qualitatiﬁe

information, for example concerning the presence of a

compound and/or its concentration.

In a preferred embodiment the term “metabolic
intermediates” denotes all those compounds which, due to
metabolic activities in a cell, occur as constituents of

catabolism as well as of anabolism.
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CD28RC CREB DB1 Cdc5 CRE-BPa DBF4 cdk2 c-Rel DBP
cdk9 c-Rel: Rel A DopA Cdx-1 CREMal pha DbpAv CDX2

" CREST DbpB Cdx-4 CRF DCoHm c-Ets-1 Crx DDB c-Ets-2

CSA DDB-1 CFF CSB DDB-2 c-Fos CSBP-1 DECL ChCh CSEN

DEC2 CHOP-10 c-Ski DEF Chxl? Ct BP1 del t aCREB. 48
del t aFosB E2F El | aE- Cheta de ?al\/ax E2F+E4 Ei VF

- DeltaN p63beta- E2F+pl 07 EKLF .DeltaN p73al pha E2F-1

ELF-1 DeltaN p73beta E2F-1:DP-1 ELFR DeltaN p73ganmma
1E2R 1:.fypthed) | ggbodineaipadig preEptor Eik- defined by its

. alp6 E2F, - - F-4 Enx:
BRI S B, Bl B iAoy o
ENEF bj 1relipng cpmptré s mng Dipe ly gt 5d ENKTEatboblyxir2 tB2F- 7Tnucleic

ggégg) quf%;ﬂgngpé%%binations thereof. As used herein,

‘the term polypeptide preferably denotes any polymer

consisting of two or more amino acids. Preferably the
amino acids are L-amino acids, though D-amino acids may
also be used within the scope of thé embodiment. As used
herein the term “nucleic acids” preferably denotes a
polymer of two or more nucleotides or nucleotide analogues
which are known to the person skilled in the art in this
field, wherein the nucleotides may be either D-nucleotides
or L-nucleotides or mi*tures thereof. Preferred
combinations include glycosylated polypeptides and
glycosylated lipids.

A particular group of intracellular receptors are
transcription factors and DNA-binding proteins which bind
to an AT hook.: Examples of transcription factors are given

in the following table 1:

Table 1: Transcription factors

- gamma)OBP 14-3-3 epsilon- 70-75K protein
(STAT5A)4 14-3-3 zeta 80-90K protein
120-kDa CRE- , 50-55K protein AAF
binding protein : 53BP1 o : ABF-1



Dl x-4 (long isoform E4BP4 Epicardin .D x-4 (short
i soform) E4F epsilonFl D x-5 E4F1 ER-alpha D x-6
E4TF2 ER-al pha: ER-beta DP-1 E7; HPV-16, Papillom
ER-beta DP-2 Virus type 16 ER-betal DPBF EAR2
"ER-beta2 DRILI EBF ER-beta3 4®SI F EBP-80 ER-bet a4
DSI F-pl4 EC2 ER-beta5 DSIF-pl60 EFl ERF DTF Egr-1
Erg-1 DUX1 Egr-2 Erg-2 DUX2 Egr-3 ERM DUX3 Egr-4
ERR1 DUX4 EllaE-A ERR2 E EllaE-B ERR3  E12
El | aE- Cal pha ERR3-1 49 :ERR3-2 'FOXBl1 FOXOlL a ERR3-3
ADAZ]1 FOXOL b ERRal gfaRalpm@lc Toxoe ESEBachioxpl1
KEXeBa ESE-la FOXD2 ESE-1 b FOXDBadeXO4
ESE- 2 FOXD4 FOXP1 ESE-2a FOXEl FOXP2 ESE-2b FOXES3
- RBRAY1 ESE- 3 FOXF1 FéXP49areme. 3a FOXF2 FrBAR155

AP-2alphaA

AFP1 AP-2rep BAF47
AhR AP-3 (1) ~ BAF53a
AhR:Amt AP-3 (2) BAF60A
AlIN3 AP-4 Barhl1
Aiolos AP-5 Barhl2
AIRE APC Barx1
AKNA AR Barx2
ALF Arnt Bcl-3
ALL-1 Arnt (774 AA form) BCL-6
alpha-CBF ARNT2 beta-catenin
~alpha-CP2b ASC-2 Bin1
alphaHo ASPP1 BMAL2
alphaH2-alphaH3 ASPP2 B-Myb
ALX3 ATBF1-A BNC
Alx-4 ATBF1-B BP1
aMEF-2 ATF BP2
AML1 ATF-1 BR140
AML1a ATF2 ~ Brachyury
AML1b ATF-2 BRCAT1
AML1c ATF-2:c-Jun BRCA2
AML1DeltaN ATF3 " BRG1
- AML2 ' ATF3 deltaZIP BRIP1
AML3 ATF4 - Brm
AML3a ATF5 BTEB1
AML3b ATF6 BTEB2
AMY-1L ATF-a BTEB3
- A-Myb ATF-adelta - BTEB4
ANF ATOH1 B-TFIID
AP-1 ATPF1 C/EBPalpha
Bach1 C/EBPbeta



ESE-3b FOXGlL a Fra-2 ESXRL FOXGlb FTF ETF FOXGlc FTS

Ets-1-deltaVl|
EVX1l FOXJl a FXR-al pha

FOXH1 FXR Evi

-1 FOXI1 FXR RXR- al pha
EZF-2 FOXJ1 b FXR-betal EZH1

FOXJ2 (long isoform FXR-bet a2 EZH2 FOXJ2 (short

isoform G factor

F2F FOXJ3

& factor

FAC1 FOXK1

GAAP-1 factor 2 FOXK2a GABP £BP FOXK2b GABP-al pha

f-EBP FOXK2c GABPB FEV FOXL1 GABP- bet al

Fgf 3 FOXL2

GABP-bet a2 FKBP59 FOXML a GAF FKHL18 FOXML b

T FKHRLI

P2 Gl c

gﬁggp@?g% Fli-1 FOXN2@ATA-1 FosB FOXN3

GATA- 3 HAF Hi NF-A GATA-4 HANDL Hi NF-B
R§PgemneATA- 6 HB9 HicNTNEFunBpx | -

HRAEY Hi NF-E  GCF HDAGEMK NF- P

c-abl

CACCC-binding factor

CAR
CAR:RXR-alpha

- Cart-1

CBAF
CBF (4)
CBF (5)
CBP
CCAAT-
binding factor
CCF
CCG1
CCK-1a
CCK-1b
CD28RC
Cdc5h
cdk2
cdk9

- Cdx-1
CDX2
Cdx-4
c-Ets-1
c-Ets-2
CFF

' d—Fos
ChCh
CHOP-10
Chx10

CLIM2
CLOCK
c-Myb
c-Myc
C-Myc 1
c-Myc:Max
CNBP
CoS
COUP-TF1
COUP-TF2
CP1A
CP1C

cpP2

CPBP
CPE binding protein
CREB
CRE-BPa
c-Rel
c-Rel:RelA

. CREMalpha

CREST
CRF
Crx
CSA
CSB
CSBP-1
CSEN
c-Ski
CtBP1

ganmaCACl

FKCIBR2OXNL
G@&,&\ 2 .50
5 HAND2

-HDAC1L H®F D3 Gbhx2

CTF-1
CTF-2

' CTF-3

CTF-5
CTF-7
CUP
CUTL1
CUTL2
Cx

cyclin A
cyclin T1
cyclin T2
cyclin T2a
cyclin T2b
DAP
DAX1
DB1
DBF4
DBP
DbpA
DbpAv
DbpB
DCoHm
DDB
DDB-1
DDB-2
DEC1
DEC2
DEF
deltaCREB



GCva HDAC4 HI P1 GCN5 HDACS HI V-EP2 GCNF-1 hDaxx H f
GCNF-2 HDBP1 HLTF GF1 HDBP2 HLTF (Met 123) GKLF

‘ HLX GLI1 HEB HVBP Gl 2 HEB1- p67
HVMVG I G.I3 HEBL1-p94 HMG I(Y) GIS2 HEF-1 B HMG Y

- GVEB-1 HEF- 1T HMEBl1 GR HEF-4
- HMA -C GR-beta HEN2 HWX1 GRF-
Gsc HES-2 HNF-1 al pha-B Gscl

Heat - i nduci ng fact or

Gl- 1 C Hex HNF-1 beta-A

GT-11A Heyl

HMEB2 GR-al pha HENL
1 HES-1 HNF-1 al pha-A
HNF- 1 al pha-C
HNF- 1 bet a-B

¢starPe| pha Hey2 HNFEEFbeta-C  GT- 1| Bbet aEWaEChbpiar- 3
§8ifERfaxHFH 1 HNF- 3al pleap+HATF2 HI G- 1 HNF-3pgta H 1
ﬁng H s-5 HNF-3gamma_ HATE-1 HI F-1 HNF-4_ HATE-2

N BPIREER HNF- 4a| ph&25tP1NF- 4al phal HOXEMLA 1131

BREaNBY R HOXCL2 | BBFY

DeltaN p73beta
DeltaN p73gamma
DeltaNp63alpha
DeltaNp63gamma
Dermo-1

DF-1

DF-2

DF-3

Dix-1

Dix-2

Dix-3

Dix-4 (long isoform)
.DlIx-4 (short isoform)
Dix-5

Dix-6

DP-1

DP-2

DPBF

DRIL1

DSIF

DSIF-p14
DSIF-p160

DTF

DUX1

DUX2

DUX3

DUX4

E

E12

E2F-1:DP-1

E2F-1:DP-2

E2F-2
E2F-3a
E2F-4
E2F-4:DP-1
E2F-4:DP-2
E2F-5
E2F-6
E2F-7

E47

E4BP4

E4F
E4F1
E4TF2

E7, HPV-16, Papilloma

Virus type 16
EAR2

EBF

EBP-80

EC2
EF1

Egr-1

Egr-2

Egr-3

Egr-4
EllaE-A
EllaE-B
EllaE-Calpha

HNF- 4al pha3 HOX1R 1! CER- | |

ELFR
elios
Elk-1
Emx-1

" Emx=2
En-1

En-2

ENH-binding protein

ENKTF-1
EP400
EPAS1
Epicardin
epsilonF1
ER-alpha
ER-alpha:ER-beta
ER-beta
ER-beta1
ER-beta2
ER-beta3
ER-beta4
ER-beta5
ERF

Erg-1
Erg-2
ERM
ERR1
ERR2
ERR3

ERR3-1



HNF- 4al pha4 HOXCA | CER- 11 gamma  HNF- 4al pha7 HOXC5 |d1l
HNF- 4gamma HOXC6 |1 d1 H  HNF- 6al pha HOXC8 1d2 hnRNP K
- HOXC9 1d3 HOX11 HOXD10 1d3 / Heir-1 HOXA1 HOXD1l I N
HOXA10 HOXD12 | Fl-16 HOXAL0 PL2 HOXD13 I gPE-1 HOXA1
1 HOXD3 | gPE-2 HOXA13 HOXD4 #§PE-3 HOXA2 HOXD8 | k-1
HOXA3 HOXD9 | kappaB HOXA4 Hp55 | kappaB- al pha HOXAS
"Hp65 | kappaB-beta HOXA6 HPX42B | kappaBR HOXA7 Hr pF
ERR3-RF HOXA9A HSBPEOMB110E1L HOXA9B HSFbhxo4a RE- BP
HSF1 (1| on 11- HOXB13 HSF1 (
Egég HSF2 I(NGlng ??ééﬁHSMa | NSAF >41t§ h@?
ERRSIpBE1 HOXB5 HSF4c FioXEl2 HOXB6 hsp56 | RFdxBbx HOXBY
' 90 IRF-1 HOXB8 I%Q]XEH?F 1: C/ EBPbet a ']__—5);((8% i ASPP
) a

> HOXCL0 i ASPP RF- 3
ESE-1a FOXD2 FOXO3b
ESE-1b FOXD3 - FOX04
ESE-2 FOXD4 FOXP1
ESE-2a FOXE1 : ~ FOXP2
ESE-2b FOXE3 FOXP3
" ESE-3 FOXF1 . ~ FOXP4
. ESE-3a FOXF2 Fra-1
'ESE-3b FOXG1a Fra-2
ESXR1 FOXG1b FTF
ETF FOXG1c FTS
Ets-1 deltaVi! FOXH1 - FXR
Evi-1 FOXI1 FXR:RXR-alpha
EVX1 FOXJ1a FXR-alpha
EZF-2 FOXJ1b FXR-beta1
"EZH1 : FOXJ2 (long isoform) FXR-beta2
"EZH2 ' FOXJ2 (short isoform) G factor |
F2F ~ FOXJ3 G6 factor
FAC1 | FOXK1 | GAAP-1
factor 2 FOXK2a GABP
FBP FOXK2b GABP-alpha
+-EBP FOXK2¢ GABPB
FEV FOXL1 GABP-beta1
Fgf3 FOXL2 GABP-beta2
- FKBP59 FOXM1a GAF
FKHL18 FOXM1b gammaCAAT
FKHRL1P2 FOXM1c ~ gammaCAC1
FKLF | FOXN1 ' gammaCAC2
Fli-1 ~ FOXN2 GATA-1

FosB FOXN3 GATA-2



| RF-5 KRF-1 Lnmpb2 | RF-6 KRN LMX3

| RF- 7B Ku aut oantigen LMX1 B

| RF-7H Ku70 L-Myc-1 (long fornm) |RF-8 Ku80 L-Mc-1
(short fornm) IRF-9 KUP L-Myc-2 irlB LAF-4 LUN-1

| RX-1 LANA; KSHV, Kaposi's L 2 | RX2a

‘sar coma- associ ated LXR-al pha “Trx-3 herpes virus

LXR- al pha: RXR-al pha 1rx-4 (herpes virus 8) LXR-beta
'SG--1 LBP-1 LXR-beta: RXR-al pha |1SG--3 LBP-1 a Lyl-1
' Ii%l: 3al pha LBP-1 d Mfactor - Isl-1 al pha LBP-32 Madl
PAEABP-9 Maf I TF-1HABXL MafB I TF-2 LCRHINE-Maf F JRF

52 | RF-4 KR3 Lnol
| RF-7A KSR-1 LMX1A

ERFAl4 Maf G JunB LEFHANDMaf G Maf G JunB: Fginelg LF- Al
gaﬁ\%g JunB: Fra-2 LHX1 MAML1 JunD LHX2 MASH 1

:'EFr a-2 LHX3a I\/BXH

aY FaKtor LHx3bHME$ KBP-1

GArA-dvax2  KERL LHX6HBga MAZ "HiNF-D

Gbx1 ‘HDAC1 " HiNF-D3

Gbx2 HDAC2 HiNF-E

GCF HDAC3 HiNF-P

GCMa HDAC4 HIP1

GCN5 HDACS5 HIV-EP2

GCNF-1 hDaxx Hif

GCNF-2 HDBP1 HLTF

GF1 HDBP2 HLTF (Met123)

GKLF Heat-inducing factor HLX

GLH HEB HMBP

GLI2 HEB1-p67 HMG |

GLI3 HEB1-p94 HMG I(Y)

GLIS2 HEF-1B HMG Y

GMEB-1 HEF-1T HMGB1

GR HEF-4C 'HMGB2

GR-alpha HEN1 HMGI-C

GR-beta HEN2 HMX1

GRF-1 HES-1 HNF-1alpha-A

Gsc HES-2 HNF-1alpha-B

Gscl Hesx1 HNF-1alpha-C

GT-IC Hex HNF-1beta-A

GT-IA Hey1 - HNF-1beta-B

GT-lIBalpha Hey2 HNF-1beta-C

GT-1IBbeta HeyL HNF-3

H1TF1 HFH-1 HNF-3alpha
 H1TF2 HIC-1 HNF-3beta

H1TF2A Hic-5 HNF-3gamma

HATF-1 HIF-1 HNF-4

HATF-2 HIF-1alpha HNF-4alpha



KER-1 LHX6.1 b MAZi KLF1 5 LIT-1 MAZR KLF7 LI TAF
MBF1 Kox1l LKLF MBF2 53 MBF3 M z-1 NERF-2 MBP-1 (1)
M.X Net - MBP-1 (2) MW 1 NeuroDl MBP-2 MondoA NEURCD- 2
MDBP MOP3 NEUROD-3 MECP-2 MR NF Ill-a MEF-2A MRF-2
O NElll-c MEF-2BL Msx-1 NF Illse MEF-2C Msx-2 NF-1

- MEF- 2C/ del t a32 MTAl-L1 NF-4FA’~ MEF-2C/ del t a8 MIB- Zf
NF- 4FB MEF-2C/ del t a8, 32 MIF-1 NF-4FC MEF-2D00 nt TFA
NF- AB  MEF- 2DOB Mki 1 NF- AT1 MEF- 2DAO Myf-3 N F- AT1
MEF- 2DA' O Myf -4 NF-AT2 MEF-2DAB Myf-5 NF- AT2-al pha

= ' f-6 NF-A Meis-1 Myoc in, Splice

ggfrﬁ%%é-a%gy Mei s-ZaﬁP)ﬁgﬁT4 Mei s-2b h;'o NF- AT5
W taphaigy oD E12 Nf b&QQFC1 ki s- 2d MyT1 NABEE

MRFSrafshallZF- 1 NF- CLEQox A4 s-3 NCL NFdel t iRy

HNF-4alpha4 HOXC4 - ICER-lilgamma
HNF-4alpha? HOXC5 Id1
HNF-4gamma ' 'HOXC6 Id1H

" HNF-6alpha HOXC8 Id2
hnRNP K HOXC9 Id3

"HOX11 HOXD10 Id3 / Heir-1
HOXA1 | HOXD11 IF1
HOXA10 HOXD12 IFI-16
HOXA10 PL2 HOXD13 IgPE-1
HOXA11 HOXD3 IgPE-2
HOXA13 HOXD4 _IgPE-3
HOXA2 HOXDS k-1
HOXA3 HOXD9 IkappaB
HOXA4 Hp55 lkappaB-alpha
HOXA5 Hp65 IkappaB-beta
HOXAB6 HPX42B lkappaBR
HOXA7 HrpF -1 RF
HOXA9A HSBP1 IL-10E1
HOXA9B HSF - IL-6 RE-BP
HOXB1 HSF1-(long) -6 RF
HOXB13 ~ HSF1 (short) . ING1
HOXB2 HSF2 ING1b
HOXB3  HSF4a INSAF
HOXB4  HSF4b : IPCS-BF
HOXB5 HSF4c IPF1
HOXB6 hsp56 IPF1:Pbx
HOXB7 Hsp90 " IRF-1
HOXB8 IA-1 | IRF-1:C/EBPbeta
HOXB9 iASPP IRF-2

HOXC10 IASPP-RAI IRF-3



‘Mel - 18 NC2 NrFdel taE3B Meox1l NCORL NFdel taE3C Meoxl a
NCOR2 NFdel taE4A Meox2 NCX NFdel t aE4B MHox (K- 2)
NELF NFdeltaE4C MF-1 NERF Nfe M TF NERF-1la NF-E

M XL1 NERF-1b NF-E2 54 NF-E2 p45 NF-Y NRF  NF-E3

NF- YA Nrfl NFE-6 NF-Zc NRF-1 2NF-Gma\ NF-Zz Nrfl: Maf G
NF-GVb NGN8 Nrfl: Maf K NFI/ CTRZ NHP- 1 ‘Nrf2 NFIA NHP-2
Nrf2: Maf G NFIB NHP3 Nrf2: Maf K NF-1L-2 NHP4 :
NRF- 2bet al  NF-1L-2B Nkx2-1 NRF-2gammal NFI X Nkx2-2
NO NF-jun Nkx2-3 Nrf3:Maf K NF-kappaB Nkx2-5 NRL

e kappaB(-simlar) M-8 NRSF NF-kappaBlof\kx3-1
NRSF Form 1 . NF- kappaBl precursor Nkx3-1 vl NRSF Form
BRF-RF- kappaB2 Nkx3- 1KRF-NTF  NF- kappaB2 (1g293 Nkx3- 1
NWE-SUr 77  NF- kappaB2 gpinecur sor Nkx3-1 v4 NwWBR1 N :
F-kaEp.aE 1 Nkx3-2 OQAZ NF-kappaE2 Nkx6-1 OC-

IRF-7 KSR-1

LMX1A

IRF-7B Ku autoantigen LMX1B

IRF-7H - Ku70 : L-Myc-1(long form)
iRF-8 Ku80 L-Myc-1(short form)
IRF-9 - KUP . L-Myc-2

irlB : LAF-4 LUN-1

IRX-1 LANA; KSHV, Kaposi's LUN-2

IRX2a sarcoma-associated LXR-alpha

Irx-3 - herpes virus LXR-aIpha:RXR-aIpha
Irx-4 (herpes virus 8) LXR-beta |
ISGF-1 LBP-1 LXR-beta:RXR-alpha
ISGF-3 LBP-1a Lyl-1

ISGF-3alpha LBP-1d ° ~ Mfactor

Isl-1alpha LBP-32 Mad1

ITF LBP9 Maf
“ITF-1 - LBX1 MafB

ITF-2 LCR-F1 MafF

JRF ' LEF-1 MafG

JunB LEF-1B MafG:MafG
JunB:Fra-1 LF-A1 MafK

JunB:Fra-2 | LHX1 MAML1

JunD LHX2 MASH-1

JunD:Fra-2 LHX3a Max

kappaY FaKtor LHX3b Max1

KBP-1 LHX5 ' Max2

KER1 - LHX6.1a . MAz

KER-1 © LHX6.1b ' MAZi

KLF15 LIT-1 MAZR

KLF7 : LITAF MBF1

Kox1 ' LKLF MBF2



NF- kappaE3 Nkx6-2 OCA-B NF-MHCII A Nm Ccta factor

NF- VHCI | B N Myc Cctanmer NF-nmuEl N Cct - 2al pha bi ndi ng
factor . N F-mu E2 N-Cct-2beta Cct-Bl NF-nmuE3 N-Cct-4
oct-B2 NF-S NORL oct-B3 NF-X NORL/MNOR QLI & NF-X1
NF- X3 NPAS2 . x2 . NF- Xc

NPA3 O i gol

NF- X2 NPAS1 O x|

NP-TC1 | Otx3 55 OZF Pax-3Pbxl A HoxD4 pl07

Pax- 3A Pbxl a:l1PFl1 pl30 Pax-3B Pbxl b pl60MBP Pax-4a
B: HoxA5 p28 Mdul at or

~6 Pbxl B: HoxBS8
T-cel | Mpax-7 Pbxl B: HoxD4  Indyphot ropi c

LV-1,

Pax-5 Pbxl
Migdr g Pax-6 / Pd-5a.

B: HoxB7 p300
NES-2B:  HoxC8

iz _
&! rgg )ax-8 Pbxl b: PKNOX1 type | Pax-8a Pbx2 p45

Pbx2: HoxB8 p

MMrly Pax-8c Pbx2: HoNesirolps0: ¢- Rel

fMBP-8d Pbx2: PKNOX1 mohdBAX- 8e Pbx3a pSNE#RoBI

BBE%: Hoxc6 pSS5erg ﬁ/la())(ﬁs’g

MECP-2
MEF-2A
MEF-2B1
MEF-2C
MEF-2C/delta32
MEF-2C/delta8
MEF-2C/delta8,32
MEF-2D00
MEF-2D0B
MEF-2DA0
MEF-2DA'0
MEF-2DAB
MEF-2DA'B
Meis-1
Meis-2a
Meis-2b
Meis-2¢
Meis-2d
Meis-2e
Meis-3

Mel-18

Meox1
Meox1a
Meox2

MHox (K-2)
MIF-1 .

MITF

MIXL1

MR
MRF-2
Msx-1
Msx-2

MTA1-L1

MTB-Zf
MTF-1

- mtTFA

Mxi1
Myf-3

Myf-4

Myf-5
Myf-6

Myocardin, Splice Form

1
MyoD
MyoD:E12

MyT1

MZF-1
NC1
NC2
NCOR1
NCOR2
NCX
NELF
NERF
NERF-1a
NERF-1b

Pbx3b p63 Pbx PC2

NEUROD-3
NF 1ll-a

NF Hl-c

NF lll-e

NF-1
NF-4FA
NF-4FB
NF-4FC
NF-AB
NF-AT1
NF-AT1
NF-AT2
NF-AT2-alpha
NF-AT2-beta -
NF-AT3
NF-AT4
NF-AT5
NfbetaA
NF-CLEOQa
NF-CLEOb
NFdeltaE3A
NFdeltaE3B
NFdeltaE3C
NFdeltaE4A
NFdeltaE4B
NFdeltaE4C
Nfe |
NF-E

NF-E2



p63al pha Pbx1l PC4 p63beta Pbxl :HoxBl PC5 p63delta
Pbx| : HoxB2 PCAF p63gamma Pbxl| : HoxB3 PDEF p65delta
Pbxl : HoxB4 PEA3 p73 Pbxl: HoxB5 PEBP2al pha p73al pha
Pbxl : HoxB6 PEBP2beta p73beta Pbxl :HoxB8 PGC-1
p73del ta Pbxl: PKNOX1 PI TX1 rT%Zéaeps'i  on Pbxl: Tc13 PI TX2
p73eta Pbxl a PITX2A p73ga Pbx| A: HOxA5 PI TX2A:
Nkx2.5 p73kappa Pbxl a: Hoxb7 Pl TX2B p73zeta Pbx|
a: Hoxb8 PI TX2B: Nkx2.5 Pax-1 Pbxl a: Hoxc6 Pl TX2C
PEE2P4bx| A HoxC8 PI MR2E: Nkx2. 5 56 PI TXBIRPOUSF1 PU. 1
RENMGX1 POUSF1IA PuF RENEX2 POUSF1 B Pur f\g@tor PLAGLL
POUSF1C pX; HBV, Hepatitis B PLAG2 POUEL Virus
B PPAR- al pha PXR- NF-4\L PPAR- al pha: RXRRF-1
RERsa RXR- al pha PM.- RiFggppha PXR- 1: RXR- be g1 - Nisrg2a
EE -beta PXR-2 Pnmx2b PPAR-gammal Rl PNR PPAR- gamma2
; B PPAR- gam’rasN@N'\?- al pha Pontin52 Wﬁ’;&ﬁ@fﬁam’m4

RAFERF pha: RXR- al pha NHP-1 Nrf2

NFIA NHP-2 Nrf2:MafG
NFIB NHP3 Nrf2:MafK
NF-IL-2° NHP4 NRF-2beta1
NF-IL-2B Nkx2-1 NRF-2gammar
NFIX Nkx2-2 Nrf3

NF-jun Nkx2-3 Nrf3:MafK
NF-kappaB Nkx2-5 NRL
NF-kappaB(-similar) Nkx2-8 NRSF
NF-kappaB1 Nkx3-1 NRSF Form 1
NF-kappaB1 precursor Nkx3-1 v1 NRSF Form 2
NF-kappaB2 Nkx3-1 v2 NTF
NF-kappaB2 (p49) Nkx3-1 v3 Nur77
NF-kappaB2 precursor Nkx3-1 v4 NURR1
NF-kappaE1 Nkx3-2 OAZ
NF-kappaE2 Nkx6-1 OC-2
NF-kappaE3 Nkx6-2 OCA-B
NF-MHCIIA Nmi Octa factor
NF-MHCIIB N-Myc Octamer
NF-muE1 N-Oct-2alpha binding factor
NF-muE2 N-Oct-2beta Oct-B1
NF-muE3 N-Oct-4 oct-B2

NF-S NOR1 oct-B3

NF-X NOR1/MINOR OLIG2

NF-X1 NPA3 Oligo1
NF-X2 NPAS1 - Otx1

NF-X3 NPAS2 Otx2

NF-Xc NP-TCII Otx3



POUl1 F1 PPUR RAR-al pha: RXR-beta - POU2F1 PR
RAR- al pha: RXR- POU2F2 PR A .gamma POURF2 (Cct-2.1) PR
B RAR-al phal POU2F2B pRb RAR-al pha2 POUJRF2C PRDI - BF1
RAR-beta POU2F3 PRDI - BFc RAR- bet a: RXR-al pha POU2F3,
| soforma Preb RAR-beta2 P %3, I soformdl Prop-1
RAR- ganma " POU2F3, | sof orm d2-PROX1 RAR- ganma: RXR-
POU3F1 PSEl al pha POU3F2 P-TEFb RAR-ganmal POU3F2
é Oct-5a) PTF Rb: E2F-1:DP-1 POU3F2 (N-Qct-5b
al pha RBP60 POU3FBa®P¥Fbet a RBP- JkappaPbrthkipxD4
pig7del ta Ref-1 POUABALBn PTFgamma Rel A pBA¥rHis) Pu
b bi ndi ng factor Rel B_POUAF2 Pu box binding factor
RB-al pha POWMF3PEBIB- B) REVERB- bet aPB¥1b REX1
SHOKEBP Snad7  RFEXI : RP¥R48HOXa Smad8  REXppx fif: KgxA510Xb
%\g(@ REX2 SHP Sna RFEX3 SII1-p1l10 SnoN RFX4 Sill-pl5
odHERE S| 1-p18 88%P0 RFX5: REXAP: RFREKIB:Hpxp7
001 1

RFXANK SI M2 Spxid - 'Pbx1B:HoxB8

p38erg Pax-6 / Pd-5a Pbx1B:HoxC8
p40x; HTLV-I, T-cell Pax-7 Pbx1B:HoxD4
Lymphotropic virus Pax-8 Pbx1b:PKNOX1
type | Pax-8a Pbx2
p45 Pax-8b Pbx2:HoxB8
p49erg Pax-8c Pbx2:Hoxc6
p50:c-Rel Pax-8d Pbx2:PKNOX1
p53 Pax-8e Pbx3a
p55 Pax-8f Pbx3a:Hoxc6
p55erg Pax-9 Pbx3b
p63 Pbx PC2
p63alpha Pbx1 PC4
p63beta Pbx1:HoxB1 PC5
p63delta Pbx1:HoxB2 PCAF
p63gamma Pbx1 :HoxB3 PDEF
p65delta Pbx1:HoxB4 PEA3

- p73 Pbx1:HoxB5 PEBP2alpha
p73alpha Pbx1:HoxB6 PEBP2beta
p73beta Pbx1:HoxB8 PGC-1
p73delta Pbx1:PKNOX1 PITX1
p73epsilon Pbx1:Tcl3 PITX2
p73eta Pbx1a PITX2A
p73gamma Pbx1A:HoxA5 PITX2A: Nkx2.5
p73kappa - Pbx1a:Hoxb7 PITX2B
p73zeta Pbx1a:Hoxb8 PITX2B:Nkx2.5
Pax-1 Pbxta:Hoxc6 PITX2C
Pax-2 Pbx1A:HoxC8 PITX2C:Nkx2.5



RFXAP SI Pl Sox13 RFX-B-delta5 Six-1 Sox14 RF-Y Six-2

Sox17 RORal phal

Si x-3 Sox|'8 RORal pha2 Si x-4 Sox2

RORal pha3 Six-5 Sox20 RORbeta Six-6 Sox2l RORgamma

~ . SKIP Sox3 Raox SLUG Sox4 RP58 Snadi
Sox7 RPGl pha Smad2 (437 So

Sox5 RPF1 Snad2
RREB-1 am no aci ds)

Sox9 RSRFC4 Smad3 Spl RSRFCY Snad3: Smad4 Sp2 RVF
Smad4 Sp3 RX Smad4del ta3 Sp4 RXR-al pha Snad4del t a4.

i-B RXR-beta Snad4
4ddel t ad4-7 SRC71

|tad4-6 . SPT16 RXR-ganmm
P%ZES:% a Smad4del t a5PH-BRC- 3

BAROK1b Snad4del t a6 BBUNR1ASF-1 Smad5 SRRBP-1 a

g@é@szdG SREBP- 1

TAF(11)125 T

SREBP- 1
B&f%%@RE- ZBP T

11)100 TBX19

AF(1 | TYRECHEX]1 B

BBAGIAF(11) 170 TBX2 PORIBFIBF TAF(11) 18 TBX2M@BV, Hepatitis B -

PLAGL2
PLZF
PML
PML-3
me2a
Pmx2b
PNR
PO-B
Pontin52
POU1F1
POU2F1
POU2F2

POU2F2 (Oct-2.1)

POU2F2B
POU2F2C
POU2F3

POU2F3, Isoform a
POU2F3, Isoform d1-
POU2F3, Isoform d2

POU3F1
POU3F2

POU3F2 (N-Oct-5a)
POU3F2 (N-Oct-5b)

POU3F3
POU3F4
- POU4F1()
POU4F1(s)
POU4F2
POU4F3

POUGF1
PPAR-alpha
PPAR-alpha:RXR-
alpha _
PPAR-beta
PPAR-gamma
PPAR-gamma?2
PPAR-gamma3
PPAR-gamma4
PPUR

PR

PRA

PR B

pRb

PRDI-BF1
PRDI-BFc
Preb

Prop-1

PROX1

PSE1

P-TEFb

PTF

PTFalpha
PTFbeta
PTFdelta -
PTFgamma

Pu box binding factor

'Pu box binding factor

(BJA-B)

Virus

PXR-1

PXR-1:RXR-alpha

PXR-1:RXR-beta

PXR-2

R1

R2
RAR-alpha

RAR-alpha:RXR-alpha

RAR-alpha:RXR-beta
RAR-alpha:RXR-

-gamma

RAR-alpha1
RAR-alpha2
RAR-beta
RAR-beta:RXR-alpha
RAR-beta2
RAR-gamma
RAR-gamma:RXR-
alpha
RAR-gammat
Rb:E2F-1:DP-1
RBP60
RBP-Jkappa

Ref-1

RelA

RelB
REVERB-alpha
REVERB-beta



SRY TAF(I 1)20 Thx22 SSRP1 TAF(I1)250 TBX3 (722

St af -50 TAF(11)250Delta am no acids) STAT1 TAF(I1)28
TBX3 (742 . STAT1: STAT1 TAF(I1)30 am no acids) STATI

: STAT3 TAF(l 1)31 TBX4 STATI al pha TAF(I11)55 TBX5
.(long isoform = STATI beta T%E/(I ') 70- al pha TBX5 -

© - (short i'sofornm) ~STAT2 TAF(l ') 70-beta Tbx5: Nkx2.5
. STAT3 TAF(11)70-ganmma TBX6 STAT3: STAT3 TAF-1 TCF

STAT4 "TAF-1 | TCF-1_ STATSA TAF-L TCF17 _ STATSB Tal -1
B¥11A STATSB: STATSBHE2P1 peta TCF-1 BSMSHATE Tal -2

REK1-RFR2 SXR TAR fackpioXeCF-1 D SXR RXRsalgega t at ;

V- CF-1 E SYT unodeficiency virus TCF-1 F
ﬁ%ﬁjk%ﬁga: type 1 TC%% T3R- al pha: RXRPMIbha Tax;
REXY-1, T-cell TCF-2gHpha T3R-al phal Lywgphotropic
%gg 3 T3R-al pha2 vi rmsspt el TCF-4 T3R-betal -T-Dbet

34(K) T3Rbeta2 ¥ -4B TAF(1) 1P0oNbr-1
RER44E TAF(1)48 TBRRNITERS TAF(1)63 TBX18oXEF-1 59

RFks2 TFI 1 H MILS TRFS‘IE?ﬂS Sox10
RFX5:RFXAP:RFXANK SiM1 Sox11
RFXANK SIM2 Sox12
RFXAP SIP1 Sox13
- RFX-B-deltab Six-1 Sox14
RF-Y Six-2 Sox17
RORalpha1 Six-3 Sox18
RORalpha2 Six-4 Sox2
RORalpha3 Six-5 Sox20
RORbeta Six-6 Sox21
‘RORgamma SKIP Sox3
Rox SLUG Sox4
RP58 Smad1 Sox5
RPF1 Smad2 Sox7
RPGalpha Smad2 (437 Sox8
RREB-1 amino acids) Sox9
RSRFC4 - Smad3 Sp1
RSRFC9 Smad3:Smad4 Sp2
RVF Smad4 . Sp3

| RX Smad4delta3 Sp4
'RXR-alpha Smad4delta4 - Spi-B
RXR-beta Smad4deltad-6 SPT16
RXR-gamma Smad4delta4-7 SRC-1

~ SAP-1a Smad4delta5-6 SRC-3
SAP-1b Smad4deltab SRCAP
SF-1 Smad5 SREBP-1a
SHOX2a Smad6é SREBP-1b



TEF-3 TFI 1 H p34 TRRAP TEF-5 TFI I H p44 TW ST TELI
TFI I H p62 TXxRE BP Tel-2a. TFI I H p80 TxREF Tel-2b
-Tel -2c -TFI I H p90 UBP-1 Tel -2d
TFII-1 UEF-1 Tel-2e TFIIIA UEF-2. Tel-2f 'Tf-LF1

"TFI | H p80: CAK UBF

UEF-3 . TFE3 Tf-LF2 UEF-4 'TE
TA F USF1: USF2 TFEC TG F2 U
TFI I A- al pha/ beta TIEG 1. Vav

precur sor

TEP-95 USF1 TFEB-A
2 TFIIA TGT3 USF2b
(main form

Vax-2 TFIIlA-alpha/beta TIFL g VDR_Ipr'ecursor
g1

| %Eégﬂdﬁ ary form) TIEAFWIO vaccinia vi

SREBR-pamma TLE1 Hongasgpizss TFI 1B TLX YpxiaH V-1,

TFI 1 E_IMF _type 1

SREZBFL pha TRo- 11 VEGEALES T | £ bet o TABIBAETE

SRFIF TR2-9 W1 TFI rtkFalypr;a TR4A WL |

P 11 -KTS TFI I
S

S TH I H CAK

SRY

SSRP1

Staf-50

STAT1
STAT1:STAT1
STAT1:STAT3
STAT1alpha
STAT1beta
STAT2

STAT3
STAT3:STAT3
STAT4

STAT5A
STATSB
STAT5B:STATSB
STAT6

SXR
SXR:RXR-alpha
SYT

T3R-alpha:
T3R-alpha:RXR-alpha
T3R-alpha1
T3R-alpha2
T3R-beta
T3R-beta2
TAF(1)110
TAF(1)48
TAF(1)63

FAEDE vt gel 2

TAF(11)20
TAF(11)250
TAF(I)250Delta
TAF(I1)28
TAF(11)30
TAF(I1)31
TAF(11)55
TAF(I1)70-alpha

“TAF(I1)70-beta

TAF(Il)70-gamma
TAF-I

TAF-I

TAF-L

Tal1

Tal-1beta

Tal-2

TAR factor

tat; HIV-1,

Immunodeficiency virus

type 1

Tax; HTLV-I,: T-cell

Lymphotropic
virus type |
T-bet

TBP

Tbr-1

TBR2

TBX18

TP~ bet a
TFI | H* TREB- 2
TBX20

- Tbx22

TBX3 (722

amino acids)

TBX3 (742

amino acidé)

TBX4

TBXS5 (long isoform)

. TBX5 (short isoform)

Tbx5:Nkx2.5
TBX6

TCF

TCF-1
TCF17
TCF-1A
TCF-1B
TCF-1C
TCF-1D
TCF-1E
TCF-1F
TCF-1G
TCF-2alpha
TCF-3
TCF-4
TCF-4(K)
TCF-4B
TCF-4E
TEF

TEF-1



TRl I Hcyclin H TREF1 XBP-1 TFIIH MAT1 TREF2 XWV 60
YAF2 ZF1 ZNF174 YB-1 ZF2 ZNF- 20 YEBP ZFP- 37 ZNF- 24
YL-1 ZFX ZNF33a YY1 ZFY ZNF35 ZAC ZHX1 .ZNF43 ZBP89
ZI C2. ZNF44 ZBP99 ZI D ZNF45 ZEB (1124 AA) ZNFlla ZNF7
: ZEB (1154 AA). . ZNF124 ZNF76 5 'ER6 p52 ZNF133 ZNF83
ZER6 p71 ZNF143 ZNF85 A further group. of intracellular
receptors are the intracellular target nol ecul es

isted in the foll ow Table 2. 61 Table 2:
JI'-':El'tg'?acel lular tar ge%ﬁ‘ﬁ\"'@é@ﬂ@s "l ong- chai'RF (?btty
PeERBY| - CoA nul at e- ci TFAH934NY| 0i d precur JRRAW ot ei n
acid CoA |igase synt. karin "najor ic" protein
i@% | gl ucosam nyl AEEﬁﬁ' "m xed funct mST
TERnsf erase Argi ni nogagRipEat € oxygenaseTxRE BP

C | sperm ne synth e .11 f3-hydroxylase (EC
ﬁ%’?@étyl ase Argini noghﬁ%pﬁgte lyase 1.1 ?‘%5!:4) Acet yl
Tel@bscyl ase Aromat as&FIIA$E80yTKIOXY| ase ACQBF ase :
.ﬁrly sul fatase 1- acy.lf.l_gljéc rOoI -3- Actin Am%%rﬁate

fic phate acyl trans P&YAdenosi ne dea ase

Beftot r ansf er ase TFH-I - UEF-1

Tel-2e TFINA UEF-2

Tel-2f Tf-LF1 ‘ UEF-3

TFE3 Tf-LF2 UEF-4

TFEB TFP-95 USF1

TFEB-A TGIF USF1:USF2
TFEC TGIF2 USF2

TFIA ' : TGT3 USF2b
TFllA-alpha/beta TIEG-1 Vav

precursor (main form) TIF1a Vax-2
TFllA-alpha/beta - TIF1g VDR
precursor (subsidiary form) TIF2 - - VITF; Vaccinia virus/,
TFllA-gamma TLE1 Homo sapiens
TFIIB o TX Vpr; HIV-1,
TFID _ TLX3 | Immunodeficiency virus
TFIE TMF _ type 1
TFIliE-alpha TR2-11 . WBSCR14
-TFIIE-beta TR2-5 _ WSTF

TFIIF TR2-9 WT1
TFlIF-alpha TR4 WT11
TFliF-beta TRAP . WT1 | -KTS
TFIIH : _ TREB-1. WT1 I-del2
TFIIH* TREB-2 WT1 -KTS
TFIIH-CAK TREB-3  WTi-del2
TFIlH-cyclin H TREF1 ' : XBP-1

TFIIH-MAT1 TREF2 XW,\V



2,3- Adenosyl honocystei ne Aspartate oxidosqual ene

| anost erol hydrol ase transcar banoyl ase cycl ase '

- Adenosyl net hi.oni ne ATPase. 21-steroid hydroxyl ase
decar boxyl ase ATP di phosphohydrol ase (EC 1.14.99.10)

Adenyl ate cycl ase bcl-2 onco%%ne-protein 24, 28-stero

reduct ase Adenyl ate. -deam nase Connective tissue-

3- hydr oxybut yrat e Adenyl ate ki nase activating peptide
QEEZdrogenase Adenyl&-?uccinate | yase Cba-inacti-vating
-'ket ot hi ol ase Adeny 61 succinate factorz§fﬂ?ﬁase 3-

¥Bhydr oxyst eroi d Al agFpe am notransf erasgNEagcci t oni n

PERHCI age Cal pai n 1 267 ucl cot | dase Al KANERE o

ybasphat ase Cal reticgFkn 8-oxoguanosi nezNFagsohol
gghydrogenase Car ba phosphat e deglygﬂ glase Am
i 6phosphoribosy| sy et ase abl oncogen % dtein
2ATCne transferase Cagbanat e anhydrase Aggirajzact ate
_Sénthase AMVP Casein kinase 1 Acetylcholine esterase
fRBSHhodi est ererase €fsein kinase 2 Ace@NFAdoA

xyl ase Anyl oi d A4 protein Catal 2
%g'tsgéghol Di hydr our acl ESGI ycerol phosphat gﬁﬁr&
AeBHY124r AR)sf er ase deBNEAbdgmenase acyl tr anZNE7ase.

Caj i n, .Di oxygenas erol phosphate t hepsin B
'gﬁgwf&%dgﬁnine nnnoogyghﬁgse dehydrogenaggggﬁdc 10

_ZER@?SQ d yci nam de gfg1343 p60 El astase b ucl eoti de
cdc p34 El astin transfornylase cdc 25_&80 El ongati on

£BRE®7 1 Tu GTP- bi ndi ngNpi®3 ei n  Chapar oni ANF85
Endo- r hanosi dase Haenogl obin A

A further group of inhtracellular receptors are the
intracellular target molecules 1listed in the following

" Table 2.



Chol esterol esterase Enol ase Haenogl obin Al

Chol est er ol

Enoyl - ACP- hydr at ase Haenogl obi n Bar cel ona

nono- oxygenase Enoyl - ACP-reduct ase ‘Haenogl obin Barts
Citrate synthetase ets oncogene protein Haenogl obin

Bet h | sr ael

C at hri-n. Ferritipn Haenogl obi n Bunbury -

Col | agenase Ferrodoxi n Haenoglobi n Cochi n- Port

Corti sone dehydrogenase Fatty acid synthetase Royal
crk aoncogene protein fgr oncogene protein Haenogl obin:

- Babledin  dpteralivianiaio® mpleceieSogene prot ein

Cycl ophilin Fructose

Haenogl obi n Cranst on
bi sphosphat e Haenogl obin Creteil

Cyti di ne deam nase

dongothade fatrenogl obi n AcetyEioh ayalatesitidani nsyoiipmesussa protein

58&@35&'1@9&& D Cyt ocgg,,qggﬁegsper oxi dase

nsf erase Los An

am notr

Cytochrone

in

@aierhass BERtRin HaenogAeiylgluosamingb  Cyt osAngimase

Qﬁﬁk@éiuﬁ o» Haenogl obign&eraagt hyl transfer
Ha obi

oncogene protein

enog

in Gower dbl

Hrffeatulde

PYISABIEse Haenpgl obi ACEkSERMNIRE G ucosy| cesyathietase

PRRIRRISHIdsE (EE acy! dby&y

Haenmogl obi n "H roshima acy

19de 92l actosyl tLapsiRl&te lyase

transferase d ufam nase

HAd&A8&) obi n | ndi anapdiceyl ranseylasef ol at e rAvemetasse

B-HydBkyMsephosphor i bagyhitddaenogl obi n Kans

AJisulfatase

Di hydr oor ot at ase pyrophosphat e Haenogl obi'n”Kariya
bisRYayeRselotat e am dot\elisf er ase Haerpgl obAsPaRatepsey
piRdRyAste GRNARASIERRIED U AABh sl aYaiRgse HaeNDghiAbIhskrRSY ©

dr oxynet hyl gl utaryl -

Myel oper oxi dase Haenog

lobin M

0A- reduct ase Myof i | AYEReSY! ReBRRY§teln n M Aspartate

bhidsouaIaRs Rinbgterdl ar y hydréee st oyl transf eriagRcarbifBylase
Paik CoA-synthetase Na / K ATPase Haermgpl\obl n Mlwate

Gxysteroid N ace

21-steroid hydroxylase
(EC 1.14.99.10)
24,28-sterol reductase
3-hydroxybutyrate
dehydrogenase
3-ketothiolase

3-B-hydroxysteroid
dehydrogenase
(EC5.3.3.1)
5'-nucleotidase
8-oxoguanosine
deglycosylase

abl oncogene protein
Acetolactate synthase
Acetylcholine esterase
Acetyl-CoA carboxylase

AdeprsyLmRBRNR o

decarboxylase
Adenylate cyclase |
Adenylate deaminase
Adenylate kinase
Adenylo-succinate lyase
Adenylo-
synthase
Alanine aminotransferase
Aldolase

Aldose reductase
Alkaline phosphatase
Alcohol dehydrogenase

- Amidophosphoribosyl

amine transferase
AMP | |
phosphodiestererase
Amyloid B / A4 protein

succinate

TPase
ATP diphosphohydrolase
bcl-2 oncogene protein
Connective tissue-
activating peptide
Cba-inactivating
factor

Calcitonin
Calmodulin
Calpain |

"Calreticulin

Carbamoyl phosphate

" synthetase

Carbonate anhydrase
Casein kinase 1
Casein kinase 2

Catalase



Haenmogl obi n M Saskat oon dehydr ogenase NAD=dependent
sterol -4- Haenogl obi n Nancy Hypoxant hi ne-guani ne-

car boxyl ase Haenogl obi n Philly phosphori bosyi
~transferase NADase Haenogl obin Quong Sze _

| MP-dehydr ogenase NADPH—depenggnt 3- Haenoglobin .
Ral ei gh I ndol e | yase oxostero reduct ase 'Haenogl obin
Rani er I nositol phosphate Nexin Haenogl obin S .
phosphat ase N-ras oncogene protein Haenogl obin Sealy
int-1 oncogene protein Nucleolus protein B23

| obin Seattle I ' e | yase Nucl ] . :
dUia%Eggphat n I%r%t{r?&ﬁo %glrﬁénr%ﬁ%hosphate

Haenogl obin ui s Kinin-
BeFHENRIeREge Haenpgldebydio@enasphnde Ki - r agcyfiransipeans
Bafiepsin- O t hi ne mmpgﬁé% Titusvill ebéﬁﬁﬁ%.rgf Shosphate

dehydr.ogenase am notransferase Haenoglo rino

Eatessia Band lor ni t hi n@oPrENEOTPBRIXYIREERee dehydrigenase

eédd fmnoyl tr ansf er ase Dyhlg,qﬁogl obi n Yor k Le@ﬁr%&%ﬁie
el astase Ornithine decarboxyl ase Haenoglobin Zurich
E‘i"bﬁ%‘?% n Orotate d&dastas8xyl ase Ha-ras dheougestide

Bd2 B3N Li poxygenase giggghat e Hexoki nase Lt'réﬂé?or&@ﬁéggene-
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| E%%‘%}%Pe p53  Histi di

sgkiemfastiyiuase Mal @TB-binding protein
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it

PolEgenase RNA synt het #&@odoxin

Cortisone dehydrogenase
crk oncogene protein

- CyclinAand B
Cyclophilin

Cytidine deaminase
Cytidylate deaminase

' Cytochrome C peroxidase
Cytochrome P450
Cytosine
methyltransferase

dbl oncogene protein
Defensin

. Diacyl glycerol
acyltransferase
Dihydrofolate reductase
Dihydroorotatase
Dihydroorotate
dehydrogenase

Fatty acid synthetase
fgr oncogene protein
fps oncogene protein
Fructose bisphosphate
aldolase

Fumarase

GABA aminotransferase
Galactosidase '
Gelatinase

Gelsolin
Glucophosphate isomerase

- Glucosylceramide

galactosyl transferase
Glutaminase

Glutamine phosphoribosyl
pyrophosphate

amidotransferase

oncogene protein

fruct oki nase r el H3ffeesiekie Bunbury

Haemoglobin Cochin-Port
Royal

Haemoglobin Cowtown
Haemoglobin Cranston
Haemoglobin Creteil
Haemoglobin D
Haemoglobin D
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Haemoglobin D Punjab
Haemoglobin F

 Haemoglobin Gower

Haemoglobin
Hammersmith
Haemoglobin Hiroshima
Haemoglobin Indianapolis
Haemogiobin Kansas
Haemogiobin Kariya
Haemoglobin Kempsey
Haemoglobin Kenya



Phosphogl ucoki nase Ri bonucl eoti de reduct ase,

Tr oponyosin

Trypt ophan synt hase
pyr ophosphat e ki nase Tubulin
Ricin tropoelastin Tyrosine &ipase
aci d phosphat ase Ubi oqui none Treduct ase

Phosphogl uconut ase - Ri bose phosphat e-
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Haeroodiolsip Ratkigh R- gl yiodolepyasephat ase  Pr oskasgdraiaidietiuctase

r oxaner A2:  P: ket ogacyl - ACP- , Pr.ot ei n
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group of intrace

Haemoglobin St. Mande Ki-ras oncogene protein Ornithine
Haemoglobin Titusville Lactate dehydrogenase aminotransferase
Haemoglobin Torino Lactoferrin ) Ornithine
Haemoglobin Wayne Laminin carbamoyitransferase

Haemoglobin York
Haemoglobin Zurich
Ha-ras oncogene protein
Hexokinase
Histaminase

Histidine decarboxylase
HSP 27
Hydropyrimidine
hydrolase
Hydroxyacyl-CoA-
dehydrogenase
Hydroxymethylgiutaryl
CoA-splitting enzyme

Leukocyte elastase
Lipocortin
Lipoxygenase

- L-myc oncogene protein

Lysozyme

Malate dehydrogenase
Malate synthase
Malonyl transacylase
Mannosidase

met oncogene protein
Methaemoglobin
Methionine _
adenosy! transferase

mos oncogene protein

Ornithine decarboxylase
Orotate decarboxylase
Orotate

phosphoribosyl transferase
p53 |

Peptidyl amidoglycolate
lyase

Peptidyl prolyl isomerase
PF4

Phenylalanine
hydroxylase
Phosphatidate phosphatase
Phosphoenol pyruvate
carboxykinase



receptors are the HMG proteins,, such as are descri bed
for exanple .in the International Patent Application
PCT/ EP96/ 00716, and i-n particul ar the HMGA prot eins.

As 5.used herein the term HMGA proteins preferably
denotes overall the follow g proteins: HMGAL,

HVGAl a, HVGAI b and HMGA2. The HMGA proteins have a

- modul ar structure and each 10 conprise three
DNA- bi ndi ng domai ns, which are terned "AT hooks"
are shown as DBD1 to DBD3 in Fig 2, as well as a
very acidic C-term nal region. is obvious to the

PResphpfrugtoinasg i n t heel 8F‘?°Qel'?8tpr%tﬂ'ﬂagon| stRNAgYthetasad

PRospABGuSkindd8 " AT heMehuciefRIBHS®adOt TR n‘fyB@inHNEAl
15 proteins and thus_the two splice varlants HMGAI A

Bhreph tasee Fi gRibppe PBQW“&F%O exhi biTfyPtqRhag synthase

pieaphbylldatateWinddeSi h fai kiskiseg ol ggplips such as
E%ﬁgzy a?te | rgm M @Nﬁa further prote| ns_ al so

ﬂf@e?ses. i B&.‘nir%o i AT hooksTYRRReKEASE | n

reracss‘phsmeemrther 20acue<pﬁ§§mfasase8uch pr oUBioasindh& reductase
|nt alia in Table Tabl e 3: | um 1:

[ d 3: :
'b? P'fPaas bank - ACHPEIE3Edes: col umYPA Prot ei n
Rliesspp bii=s0 TG 5 @UKB@awrmiarmﬂrwanPr ot ei nYRdiRB Wohbphosphate

and

HXl unan

rotﬁ%p&qd ment )

Phosphoribosyl phosphate
transferase

pim oncogene protein
Plasminogen activator-
inhibitor

Porin

pRB (retinoblastoma gene
product) _ |
pRb retinablastoma gene
product

Prbpérdin

Prostaglandin synthase
Protein kinase C

Purine nucleoside
phosphorylase

Pyruvate dehydrogenase
Pyruvate kinase

raf oncogene protein

nc finger- q
Pllﬁﬁﬁﬁ AF-17 Pr oF%”'}?/ Nﬁfeﬁ*@f
FFhicbstphOII‘mxéksml ogon ( Spa@ment )

r otein p@f@f—‘%%

75PJ9 Hu

Squalene epoxidase
Squalene monooxygenase
src oncogene protein
Sterol methyltrah'sferase
suc1p13
Succinyl-CoA -synthetase
Superoxide dismutase
Tartrate dehydrogenase
Thioesterase
Thioredoxin _
Thrombospondin
Thromboxane-A2-
synthetase
Thymidylate synthetase
Transacylase
Triose phosphate isomerase
Triose phosphate
dehyrogenase

box-Pro

8§28

30 QBPJ QQvItlamn( Zé‘dﬁéﬁ@e
in ZFAT-1 Prot
lAREn TR- ZFKFeP

hﬂi h 1 P55198

‘f gens oduct

Xanthine dehydrogenase
Xanthine oxidase
Xylosyl transferase

yes oncogene protein
a-actin '
a-mannosidase
a-melogenin

a-tubuiin

B-actin
B-glucuronidase
B-glycerophosphatase
B-ketoacyl-ACP-

reductase

~ B-ketoacyl-ACP-

synthetase
B-spectrin
B-tropomyosin
B-tubulin
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QULGL Human KI AA1259 Protein 66 (QNUK2 Human

Hypot hetical Protein FLJ11314 @NIG Human

Hypot heti cal Protein DKFZp434B0O616 (Bl X01 SFR14- HUVAN
Presuned Splice Factor @QH5J8 Human Hypot hetical
Protein FLJ23363 5 Q619Y6 Hunmn M3C5306 Protein
@B1X01-2 Splice Isoform 2 of | X01 @I X01-3 Splice

I soform 3 of B1X01 I X01-4 Splice Isoform4 of

@I X01 Q15291 RBBPS HUMAN Ret i nobl ast onma- bi ndi ng

Er atwgithdr (BBBPi8)11alQ yPod688 MEEHR2 JAIMN of intracellular
Met hyl - CpG bi ndi ng Protein 2 Q1 PE2 Human FLJ12800

PretetAr ©6RPo thena MGV 1842 0pG bRl ngSPegteidesEribed for

B (POHSE uma ical Pr in FL 9 .
%%%%@Hu rrégmpl—wg%%{'et i g%ﬂ%ﬁ%?%*ﬁ%ngg%ﬂgmeﬁ%catlon
DA2ORABY ENKT7 HUVARNHER: Kpd 82831 £rovtiheusHMRE 569o0teins.  As
ENK16HUMAN HERV- K 10p14 irus _QB6VMB Hupan B
BP R P51 el 2 (CVBRAIAD | DEBERVES HRERLEOEIY denotes
tBretelin Rhe- 2 QRBWEQHUseo: RER NInfsat ¢i AMGAla, HMGAlb and
&th hetical Protein ZNF464) 20 QQULL5 Human

205 Protein QONZH2 Human Dhfr Ori bet a- bi ndi ng
Protein RI P60 (QNZI 3 Human Li nens
epi theliumcontaining growh factor p52 @QNY27 Human
FRegul A6k y Subtdims Zhave Prot enogphbsphattasecdur€Ba@iBl each

Human. HI\/E‘A%/ RADS%%g_ Fusion protein 25 %Sfjﬁ)? Human “
TPERSETT pthGnal CHACHTVAS §83°GBPo18 Hitan® FspEEsBed "AT
hdbkeorhandraak Bhbasowe psotein b3 iD@WAEL Hymas MMI1 as
Protein “box 2' QQHOYl Human Hypothetical Protein
@K%QGLHIC?%J.C C-terminal region. It is obvious to the
person skilled in the art that antagonists which bind to
one of the “AT hooks” recognise not only the HMGAl
proteins and thus the two splice variants HMGAlA and
HMGA1B (see Fig. 2), but also exhibit cross. reactivity
with similar DNA-binding ‘molecules such as HMGA2. Apart
from HMGA2, many further proteins also have sequences
similar to the “AT hooks” and form in each case further

receptors. Such proteins are listed inter alia in Table

3:

Table 3:

Column l: Protein data bank - Access codes; Column 2: Protein designation

Q9UKBO Human HMG-Protein-R
Q9UKY1 ZHX1 Human Zinc finger- and Homoeobox-Protein 1
P55198 AF17 _HUMAN AF-17 Protein [MLLT6}

Q59F28  Human Trithorax Homologon (Fragment)

) QGPJQZ Human ZNF406 Protein (Fragment)

Q75PJO Human ZFAT-1 Protein
Q75PJ7 Human ZFAT-3 Protein
Q75PJ6 Human TR~ZFAT Protein
QY9ULGL Human KIAA1259 Protein



10

15

20

25

30

35

40

Q6ZP45 Human Hypot hetical Protein FLJ26517 30 P17096-2

~Splice Isoform HMG.Y of P17096 [ HMGAl] QY6XO

SETBP_HUVAN SET- bi nding Protein (SEB) [SETBP1] QBTEK3
DOT1LHUMAN Hi st one- Lysi ne N-Met hyl transfer ase
BTEK3-2 Splice Isoform1 frOﬁ%?TEKS [DOT1L) Q03164
HRXHUMAN Zi nc finger-Protein (ALL-1) 35 @B6YP1
Human Transcription factor ML UPN96240 (B6YN9 Human
Transcription factor M.L- UPN95022 (03164-2 Splice
bewkor bk 185 chea811Q03L64 FMih}i4 PO4920 B3A2HUVAN

Bnen %Q@mgﬁthﬁl@;ﬁmt@m %%#B@ HB ng\ﬂi grccw

i
—-m”gﬁ%ﬁﬁ %S‘Y’“%r Iﬁa ¥t B5t%in 67 075475 Human

Pizdhs PRt ﬁéﬂ’qtﬁ?ﬁléﬁn?’éﬂtﬁ%"n@Lﬁﬁéﬁﬁth factor p75 QUEY6
BRISEN Ahimen Mestobamgerei® type a [ SLCAAZ] QOUEYS Human
faixon 2eset hangetozh b yRegshol SLC4A2] QUEY4 Human Ani on

- bl ] 5 QUER6 Human
%Qbﬁaﬁt%o%if nbgw%?;ﬁg@rz p75 000256 Human DFS70
SO

PorEL of P04920 [SLCAA2] (QOBTBL
AN R PP Hs e - ROSHD5 8o te M0 UKRBEBPHRINBRN  HVG
M%l ﬁiERPZI_@UWS%WylZ@EEmEHMMAMqumzfl nger - and
SR BE 20 O A&k @nntz@donbﬁge;mr otein Q3N455 Human ZBTB24

%

Aot Ll Ny A E,l;gin L3 i nc; 19 Protein 450
'90&54 b &% o AP nggr - B L T6es easy
h%}nén Rl lﬁ‘ro S 6B %8 P51888 PRELP HUNMAN

P ar d1“ﬂ%“ f—*’¥%’ Eﬁtéﬁarl ProEFPCRKERRITPEMR Dot het i cal

284 i rENEKEPYEETHHR $#6 19233 Provirus

P61569 ENK16_HUMAN HERV-K _10pl4 Provirus
Q86VM3 Human MYB binding Protein la [MYBBP1A]

Q9UNW3 Human Coat Protein RIC-2

Q9BWEO Human REPIN1 Protein (Hypothetical Protein ZNF464)
Q9ULLS Human KIAA1205 Protein
Q9NZH2 . Human Dhfr Oribeta-binding Protein RIP60

Q9NZI3 Human Linens epithelium-containing growth factor p52

QONY27 Human Regulatory Sub-Unit 2 of Proteinphosphatase-4
086U91 Human HMGA2/RAD51Ll1 Fusion protein

095368 Human Transcriptional Coactivator p52

Q9P015 Human HSPC145 (Mitochondrial Ribosome protein L15)
Q5U071 Human HMG Protein ‘box 2’

Q9KHOY1 Human Hypothetical Protein DKFZp564I206
Q6Z2P45 Human Hypothetical Protein FLJ26517

P17096-2 Splice Isoform HMG-Y of P17096 [HMGA1)

09Y6X0 SETBP_HUMAN SET-binding Protein (SEB) [SETBP1]
Q8TEK3 DOT1L_HUMAN Histone-Lysine N-Methyltransferase
Q8TEK3-2 Splice Isoform 1 from Q8TEK3 [DOT1L]

Q03164 HRX HUMAN Zinc finger-Protein HRX (ALL-1)
Q86YP1 Human Transcription factor MLL UPN96240
Q86YNS Human Transcription factor MLL UPN95022
Q03164-2 Splice Isoform 4P-18B from Q03164 [MLL]

P043820 B3AZ_HUMAN Anion Exchanger Protein 2

Q59GF1 Human Anion Exchanger-2 type a-variant -
Q8TAG3 Human SLC4A2 Protein

Q62391 Human PSIP1 Protein
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QFHG5 Human PRELP- Potei n Q6ZR44 Human Hypot heti cal
Protein FLJ46672 BNEZ4 M_L3_HUMAN

Myel oi d/ | ynphoi d- Leukaem a protein 3 Honol ogon 20
Q@6AC6 Kl FC2 HUMAN Ki nesi ne-1ike Protein KIFC2- QQCOH5
K1688 HUVAN Protein Kl AA1688  P52926 HMA C HUVAN HMG
Protein |I-C QQUKV3 ACI NUHUMAIQ-I nduct or of apoptotic
Chronatin condensation @9F82 Human C2lorf2-Protein
variant 25 QVYT7 Human OTTHUMP0O0000021181 (Q6M66
turen Hypat heten € abithe Dituet don Hid 8383wt G966 dilsiman

bR hefunsahn R atieh 2 DKEZREE TNIH Z.4a,QBNEY3  SPATAHUMAN

Mt&%@ﬁﬁi@%s&%ia@t ed,Prot in[sﬂu% 809- KCNH2_HUVAN
si um Potent S dontroftéd 156k channel Sub-famly -
SUEER| YA HOMRA Promerm2sivae 1Par [26*%¢he DAZ-i nteracti ng
PERe| nHutar] DZnPEliptio@sl7 NOFt Hiptren PHy pot heti cal Protein
64023654n&HSHNG Human Ser ol ogi cal |y defined col on
sja@@@-rz ﬁ)‘i‘léegg}%f&m @%yﬁéﬁw&rﬂc&kmggspg ot f' n
| . rotein

%ﬁa&%m%“g ﬁog%%%?g I5r°§%m§%ggs96}2 Splice Isoform 2
°§%§%12@6 YoRFPPi68  Agai nst this background the
P38kt 2T A BHRN driralfswrerelaad @§B-dprpib-qentdigimy moiteds: and
oav4par tHuped apTegpiregelmaesce2whi ch  are directed agai nst
gdryoof uhen tal0eh ombasul LsdMNAoNed in Tables 1 to
Ghocrd SAEEsINCsUCLELE, geld s used as an
Tntracel lularly active agent, in particular within a
QL8R 1R bFthS 8 BTYa't gt e to an intracel lul ar
EHEEDt ofRELE_APRN cRePlagpinel §receisPferent forns of the
o3res actungnsydoetaneen tdeeeibOpimbasagskl| ul ar recept or and
bérsicd NtRKAC bRODB-PRALLNErs can be

Q6ZR44 Human Hypothetical Protein FLJ46672

O8NEZ4 MLL3_HUMAN Myeloid/lymphoid-Leukaemia protein 3 Homologon
Q96AC6 KIFC2_HUMAN Kinesine-like Protein KIFC2

Q9COHS5 K1688_HUMAN Protein KIAA1688

P52926 HMGIC HUMAN HMG Protein I-C

Q9UKV3 ACINU_HUMAN Inductor of apoptotic Chromatin condensation
Q59F82 Human C2lorf2-Protein variant

Q5VYT? Human OTTHUMP00000021181

Q96M56 Human Hypothetical Protein FLJ32810

Q69YJ6 Human Hypothetical Protein DKFZp667N107

Q8NEY3 SPAT4_HUMAN Spermatogene-associated Protein 4

Q12809 KCNH2_HUMAN Potassium Potential-controlled Ion channel Sub-family

Q8IYY4 Human protein similar to the DARZ-interacting protein 1 [DZIP1L]j
Q67ZN04 Human Hypothetical Protein FLJ16544

Q5SXN7 Human Serologiéally defined colon cancer antigen 3

Q8IVG2 Human KIAA2009 Protein (Fragment) [RKHD3] -

Q75VX8 Human KIARA2038 Protein (Fragment) [KIAA2038]

012809-2 Splice Isoform 2 von Q12809 [KCNH2]
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i nfl uenced. Depending on the type of interaction
partners of the intracellular receptor, the
intracellular use of L- nucleic acids thus enabl es

interactions of proteins, nucleic acids, |ipids,
car bohydrates, or conbinatio of 15 proteins, nucleic
acids, |ipids, carbohydrates Wwth one another and

bet ween one another to be influenced. |In connection

AgkhntbetHse aeeqbeonddt @neheddndi iGhv&ftfon also relates
L-nucleic acid, in particular a spiegelner, as 20

FAt fadBidifier agéds AN t he edhoucybrr bispdiegg laers, which
LOLr ac r - or, it S ted this

P et B abr Y reraretiroony P s aieterthel péntioned
an TablegstitotoeBhod. 25 In connection with the use
according to the invention of a L-nucleic acid, in
particul ar a spiegelner, for the production of a

pedceamad fonutheitr eati@ntisandies ¥ evant{QPr&feBiularly
di sease and/or for the production of a nedicanent for

8FhgRBstAXCPur pdBePaiHeE W get ikblacd eCrd 130 bm order to
%gﬁ&acteﬂelzlg Iaf(l),lt %I}lgefn{@égé:ﬂrﬁla%grite?e r‘%%%nnefrtl*&ggcéffularly

i ntrace | ar target nolecu e. 'that ‘TS
datsekgnor fHommsausefy ithel veinterddeidhseasietween  the

i | b d, treated di d, but i '
LLERESEAIR,0F RLANERLCdhg' 08 Sh0r Jiagonet B 10,

spectiuéhecalily bepbatehg BRARSE! RFipe I0F the LA DIn artners
medi canent, the_ disease is alleviated, prevented or -
efir 8BS aRGFBFCeLAULRE TESSBLOE . a tiicagmiidce ldgdmr tyre of L-

fhsease OLcagRr €@hSROSIL t her ,
establ i shed or diagﬁosg&é%%gsusgéﬁﬁgfgﬁﬁiggke<%%n é%?telnS/

picdeagnesiisisi,ncl ipiedan icairbicalyddiadgmsosi sr asoibimeltlions of
ubsequent .di.agnose in, particul ar di,agnoses or .,
?%egéﬁa’at inouncsl?lncqof‘a&ég’sf’ orlj[e)&Jacliﬂ e B4 %S t gith one

another and between one another to be influencéd.

In connection with the use according to the invention of a
L-nucleic acid, in particular a spiegelmer, as
intracellular agent and the method for binding an
intracellular receptor, it should be noted that this
preferably relates to an in vitro application and to an in

vitro method.

In connection with the use according to the invention of a
L-nucleic acid, in particular a spiegelmer, for the
production of a medicament for the treatment aﬁd/or
prevehtion of a disease and/or for the production of a
medicament for diagnostic purposes, the target molecule is

an intracellular target molecule. In this connection the
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determ ne the progression of the disease or the stages

of the disease. It is within the scope of the

invention that the target nolecule is an

intracel lular receptor as 15 described herein, in
particular a transcription f or, an intracellular

target nolecule or an HMG protein. Wthin the scope

of the present invention it is nost particularly
phetereedulhrt h&aﬁ@é&ﬁno!ﬂ@bﬁ@é' e d SopeeSaMt is causily or
intracellularly, i.e. within a cell, and the

NAREFABEL 6N 2bNHAYIAg a#ﬂlrﬁh%er%lesqmsq herdi §édsess to be

. ?Eebeatgaagneééétgakeé R pgq}agg&aceaqﬁge%”yag tWéSQe its

L-nucl ei ¢ acl ticul ar Spi egel ner,
baddihe t apgee mil-eadleid . @c1drm1m£mepbnmdsltspeclflcally

thin the scope of t pr esent nventiqn if the
?b?ﬁgﬁAnﬂ?%%ﬁ?etﬁétgreégntggﬁts?@%ea | 1@ 2BeghgapRRL, the
Hatenset iien PEtaeeacdde provehekd as dc@Pdd) Nand/or in the
particular the spiegelner, and the target nol ecul e,

Fage ofhe FAdegpostic aﬂe@sltmté@e @aemmwarmedirmosmlon
'tHQkE@E' o fu Hé‘égﬁhéﬂ chﬁﬂﬁ I pducgd ‘{%Jbg herein

an L-nuclelc aci icht e|c acrd
uhﬁe@waweggﬁ@ﬁsﬂlagnoausaaﬂdhﬂdﬂ amrgeutmaue@ﬂagn0515 as
&&owfcn g tp% H%tfron1 '
Vﬁvolvene%% %?q?%% ﬁ??&8§ﬁﬁulé¥lt8F§§%c F%c&%@qq?ses or
theesespeet bye mathegaermwrneehampw ogoWhigh éfie or to
indication is based. Thus, it is known for exanple
A6 FERS p B O TIRAS {aTe 2 Sthf edhs§88EFaLEd tile: Ftages of

EHECHQ9€§§e('nﬁ%r i@l kA +8fi nf e WEAR o r | UNTS; né%%gﬁon that
thyroid) as well as |eukaem as and 'l ynphomas an

ohher tpubkgnamolegmder s issuehn asintmtareblilmsarocomgstor  as
(EQERIOIORALROM, (PLSSILOAID o Argy MR BITEIR:, o
inckradebgulfri nisargeal ir@ohectmré o8BS breast paddeb HNOS)Within
Eggt cghgsg the present invention it is most particularly
preferred if the target molecule is present
intracellularly, i.e. within a cell, and the interaction
having an influence on the disease and/or diagnosis takes
place intracellularly between the L-nucleic acid and in
particular the spiegelmer, and the target molecule, i.e.
the receptor. It is also within the scope of the present
invention if the target molecule is present outside a cell
and the interaction between the L-nucleic acid and in

particular the spiegelmer, and the target molecule, i.e.

the receptor, takes place extracellularly.

The indications for use of the medicament produced using
an L-nucleic acid, in which the nucleic acid is directed

against an intracellular target molecule, follow for the
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tunmours (lipomas), pleonorphic adenomas of the

salivary glands, uterine |eionyoms, angi onyxonas,

fi broadenomas of the breast, polyps of the

endonetrium and atherosclerotic plaques. HVGA is an

interesting therapeutic targ 15 Bl ockade of HMGA

could be a suitable starting point for <controlling

cancer and preventing its nmetastatic spread. As

dessohbeskiXi ¢tet ainl  bies eidnt Laveal etike acinds 10idnRGit€dof  the

agai nst HMGA proteins are also suitable for the _

6355ﬁ6§F§Uléﬁd/oFaﬁﬂ@5tneﬁ?o%ﬁ0¥4¢us #nseadde andrespective

BRLELLORELEE 0SB cAnAAnAREOUN s Of the HAMOLUETBA! 1f pasea.
MGA proteins in the regulation of the transcription

Bhua, | akgésnénben dbrviexamplgerfes oiMAMhermrdiats that these

e§8ressi articul

1 _of HVGA din . HMGAL in the
|ssﬁggoggﬁggge&Hﬁﬁﬁhﬁéé%ié&ﬁ%rgé?é?rmggﬁé B&sthe-breaSt'

.aﬁﬁgéiabedmﬂ1ﬂhyﬁaﬂdﬂim@JweM35§H|Qéu&ﬁ@ﬁﬁﬂsméﬁﬁfﬂyﬁghomas

cells, macrophages and new bl ood vessels. Although -
3RAh & hsde MBI HHA: nEIPORBENd SAF s piBsent alia sarcomas

i BMEBEBhosa PUGhE] ColElbdsarREREST abl sb}n%gdﬂ;?f%%é¥is are
.and - particularly spiegelners, are abl to

e as sucC
pspeesace an3daphosiymes ppl teskbhehyeabr amemosureh asn@luding

YRS S, (IRIBIRS. TR LORDe 2R ANLERGSl ULELY oo

uncti on
toheuast | Anipwdrids )t,hepllabnaeghlidl addedi@fept @f the salivary
eifegtiveness of the infiltration of the L- nucleic
acfd EanuBErFﬂ?I&@ﬁ@@&ogﬁé'iﬁ“@&ﬁ?Wé@@éﬁreﬁmﬁﬁﬂﬁPQQQWas of
the B%%a@E,Vﬁwﬂyﬁ%téﬁhﬂhgugﬁdoﬁgﬁ§guﬁe%gw rbsclerotic
i nclude the use of chem cal conpounds or nol ecul es as
Repfueas t HMGAse igf physi éakemeatings. thereppadtiove wfrget.

e, t Lqyes are _h i,n gener.al | .
biBeLBe g 1R BSUDINGE, 7 RIVEND SERALY, posne sor
scopeoblihfe canesentand npertviedrt ihgati themeBYEBRLOLES spread.

i kewi se estapli shed _ . . .
Egv%égcfi éé En etal herein, L-nucleic acids directed

against HMGA proteins are also suitable for the diagnosis

and/or treatment of virus diseases and arteriosclerosis on
account of .the involvement of HMGA proteins in the
regulation of the transcription of a large number of viral
genes or the marked expression of HMGA and in particular
HMGAl in the -tissues affected by arteriosclerosis, which
is associated with neointimal, wvascular smooth muscle

cells, macrophages and new blood vessels.

Although - as has been surprisingly found by the present
inventors - nucleic acids, preferably L-nucleic acids and
particularly spiegelmers, are able as such to penetrate a
phospholipid double membrane such as a cytoplasmic

membrane and then to be intracellularly functional in the



"10

15

20

25

30

.10 that aptaners too exhibit this property, and |ike

the spiegelnmers can sinmlarly be used involved

together with the conposition according to the

invention for basically the sane purposes,

applications and uses. 15 In-hhe use of chem cal

compounds and nol ecul es, a further distinctionis

whet her the nucleic acid needs to be nodified or not

forse h@fd-émeveﬂy.eCAfh@diifriumiaandro:rwitﬂe tihier piasesa®@$l lular
j deljye Is IS, gener.al 0 necessary _

??égggéﬁbl#b%r%¥§éﬁgé&%%F§so%ﬁg&Hﬁ i§%£12t56t68§|8ﬁeﬁhe L

suchebs &ocidexanple iinfhegese @ﬁd'&ﬁoi%ﬁﬁﬁcular enhanced

[ i cles,, | odextrins, dendriners, .
BEneRaRt 14708 Shd T Ohar (TSI SR ol sThess  techniaues
pot yeddyt ien ei 5 nes Ah@fﬂ%&hc%hgguk% B'}eﬁ@ﬁ%%%ﬁ%ss l%lfsy well

using a delivery vehicle is on the other norma
2% ﬁ%@%sgﬁ?y<¥&‘Ph§8d@Eﬂvem9asehésle u§esespective of the

tor 5 i : 0 osi s, .fusogeni epti des,

5P ohedBd Al o SOdoULORL S, LUSSIENL S DoRLIdes ) o

& L iphssy caghieodmi ques ﬂﬁ“ﬁﬂﬂhﬁhlﬁhéﬁ%ébfgl@& the present

el ectr.oporati on d iontophoresis. It will be o

%%%%Hﬁigéd%%ﬁgt ?B?théPV?EEﬂﬁFqu%%V¢cwl%k?W#%msﬁﬁﬁﬁmdgshed

thaoonpetashet-Br obgd aephospholdpid QEBE@tty”e"‘%ﬁgnglike the

such as a cytoplasm ¢ menbrane are” known 6t e 7

BN GG | D | Fimidagly et h'rssﬁf |ieixm1x¥dﬂ Chcfag@ther with
| ng} Y I 4t o] e transfer a ,

Pl ncE P A oo PR SR Cio "Bt Gt e “pasically

st arare pangiosiesa syrirdgelaterons akhe dgwd vi dual

delivery vehicles which can be used within the scope

of the various aspects of the present invention wl]l

mm'ﬂﬁSCﬁé@edfiBhﬁﬂ&@a@ek%hbdﬁﬂdg'Hﬁéeﬁolecules, a further
distinction is whether the nucleic acid needs to be
modified or not for the delivery. A modification for the
purposes of wusing a delivery vehicle is generally not
necessary if the delivery vehicle is or comprises a

vesicle, such as for example in the case of liposomes,

polypeptide vehicles, cyclodextrins, dendrimers,
nanoparticles and microparticles, and also
polyethyleneimine. A modification for the purposes of

using a delivery vehicle is on the other hand normally
necessary if the delivery vehicle uses receptor-mediated
endocytosis, fusogenic peptides, signal ©peptides or
lipophilic conjugates. The group of physical techniques
includes in particular electroporation and iontophoresis.
It will be recognised that further techniques for
transporting a compound through a phospholipid double

membrane such as a cytoplasmic membrane are known to the
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10 Li posones consist of artificial cationic |ipids

such as N [1-(2, 3-di ol eoyl oxy) - :

propyl]-N, N, N-trinmethyl anmoni um chloride (DOTMA) and

N-[1-(2, 3-di ol eoyl oxy) propyl]-N N N trinethyl

anmoni um sul fate (DOTAP), insghich the cationic

groups interact with the negatively charged nucleic

acids 15 and neutralise their anionic charge. The

Perpspor skibked phaceheiaaemdodmtojhi4FWf¥éld, which in
0 11493-11498, 1996) . ver, catiopjc |iposones

égé&%§$g ox?%g e?éé@?mﬁ%;ﬁ 16,i gher cBhEenFF&P?5ﬁ§, of a

fm et sesl r inticd elikei dc e istichl 149 faRd dXaMh MO an aptamer
Bi. ochem Bi ophys Res Commun, 197:818, 1993; 20 Bi ochem

%P%g%?gaﬁg%l%%ﬁ%%%F-1372:55-68, 1998). On the other

hand the anphi philic pyridiniumbased |ipid SAINT-2

is a non-toxic formulation (Nucl eic Acids Res,

Ploe 2079iv2g8F ] @@@1yerAIseﬂﬁpﬂksenshidwechhpbﬁomﬁ&damathin
ossible calternati.ve, which consist of anphiphatic
€k§e§§#€é ggcﬁ%%S%%fﬁﬁ%ﬁeﬁﬁ%ﬁ@&shgﬁi%BECPE&F@”@CHEW@PthH

ahtl dbe| dydcr fhesphatmslyd @t hanpl red oend BPE) (J
Pharmacol Exp Ther, 297:1129-1136, 2001). Wdely
differing fornmulations of |iposonmes can be found in

; | 6k eseb R L 1 C R _
i g ey 3asy i CIOLEIAD) SR, v oo

Hijﬁ@}QiﬁﬂohﬁmMQQxﬂB Wth mreopptldr-NygdiNattad methylammonium

gFg%p- Si ) .Lrapsport echani smg which are_ _

a reéyj9p¥§%£@%Fi%£gh§ @g|ﬁzngﬁéﬁgﬁsogiPéY&tmqqa&il N,N,N

tFoimd th 8l gmgrasen t belfdekel @AM i Sincoaled £0E cationic
[ linker 5 covalently

' | y-L-| PPL
PP T PeRelr vhEbt She (resai by praresry  murheic acids

LHI0I g8u©fali8HSPAEE @I apheheln AgRgNRds i@héhk§ansport takes
connection on the ability to bind to specific
Rept ovéaof endrexedsdigrendPHAS, and93 ol beeiril 43&, i n1996) .

ﬁéﬁ%é@%) 9¥tionic liposomes are cytotoxic, especially in
higher concentrations, which restricts their use in vitro
and in vivo (Biochem Biophys Res Commun, 197:818, 1993;
Biochem Biophys Res Commun, 1372:55-68, 1998). On the
other hand the amphiphilic pyridinium-based lipid SAINT-2
is a non-toxic formulation (Nucleic Acids Res, 29:2079-
2087, 2001). Also, pH-sensitive liposomes are a possible
alternative, which consist of amphiphatic molecules such
as cholesteryl hemisuccinate (CHEMS) and dioleyl
phosphatidyl ethanolamine (DOPE) (J Pharmacol Exp Ther,
297:1129-1136, 2001). Widely differing formulations of
liposomes can be found in the review articles by Dass and
Torchili (Drug Delivery, 9:169-180, 2002; Nat Rev Drug
Disc, 4:145-160, 2005).
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endocytosis. A cell-specific transport can thus be 10
realised. For exanple, an antisense phosphorothioate

di rected agai nst c-nmyc could be introduced into M 14
human nel anoma cel ls (Anticancer Res, 17:29-35, 1997)
. However, an effective transport by neans of RMVE
depends in this case not onIn@Don the affinity. of the
receptor for the 15 ligand, but also on the linmtation

afithhe selegted-reaGapbar asdfEafdsthe ransport
especi al | y@?n vivo. Furthernore the sel ecﬁi dESI [ gand P

Wﬁ§baﬁésmﬁa@ﬁhﬂ?(ﬁrQEﬂA¥eQﬁNehhaﬁenhglethH Gﬁil membrane

ar her a | G fesu er to avo
%gES|%?éi?§§?C|tyH§ t%é %ra% 5FF*?O &hi BIE: e%ﬁusaCld
thepseflecfpon ardmphe ubiQU|aoupolp¢ppagg1m@n obptNe 1inker
selefte tor in vivo is decisive for a

sudeess sgﬂﬂye - Bade@ EPRRSFST tPTRBR BBV I cagrier” protein).

$Bque%hb@be0n &f nuehgkpoackds kﬁxﬁﬁgg§onaé%ends in this
ngartrrents has been observed i n RVE-ba
£ra

SPbt " @RI ERewBBRdiLE &ppednd donEgedifiis netdmpgtors of
BRL, VEEYLDIAERSLAMe T Und <4 MARCEIGHIEL LIANSHA S0 by

an intracel lular rel ease or
ehdatytoshe. couplAl ngebétepenithe rt&@el&tp@rrtan@ampcltths be

t be chosen so that the function of one or
9%% |§ not FRHucTPTE! Phardhcétit tic3gnseo phasaerotgpiocate

@Bjedﬁé@ é@Zan20@3hyc7éoufd5Bgeﬁh%r%%ﬁkb@eiﬁ@@”ﬁj¥%ﬂhuman
used to enabl e peptide- oli gé)nucl eoti de conjugates
PSR MR heehé scelAntisaprase Ramwd LRad%eBbect 9OMe - However,

SR el (O I A <o
Fesearch, 2612730 2786, afif)ityhefsetiect edceppert 6br the
DU SELNE ol LR B8 L e
receptor regards the cells - especially in vivo.
Furthermore the selectéd ligand must be inactive or have
an enhancing effect as regards the therapeutic result, in
order to avoid a possible toxicity of the transport
vehicle. Thus, the selection and ° the ubiquitous
propagation of the selected receptor in vivo is décisive
for a° successful RME-based transport. Moreover, a
sequestration of nucleic acids in endosomal compartments
has been observed in RME-based transport, which would
appear to make this method not very promising for an
intracellular transport or an intracellular release or
delivery. Most important of all, the coupling between the
receptor and nucleic acid must be chosen so that the

function of one or other is not reduced (J Pharmaceutical

Science, 92 (8):1559-1573, 2003).
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whi ch are terned nucl ear. | ocalisation signals (NLS).

10 Thus, -various NLS peptide derivatives can be used

in order to transport nucleic acids into the nucleus
(Bioconjug Chem 10:1005-1012, 1999; Bi oconjug Chem

10: 598- 606, 1999; Bioconjug_7 em 6:101-108, 1995).

In addition there are also so-called signal inport
peptides (I1P), which- can 15 pronote the cell ul ar

Bptalenet ngebeigeaci dsvandneey! dybey degi veq i de-
exanpl e from Kaposi'-s fibroblastugromﬁﬁ fact%§9£ peptide
PiigeRRCLAQY1BR UGODENITR tREY , t A4 B5e 491 tR0A0) Akl chesbrane
sha kanst artiral psi be faqr.ned bl ocks 20

of polySeptheg,t&%igﬁgég %§g19%1§§“§55§¥5| 1R P t Chem,
fehidfited 75or h998 nt Bacebhylgr dhanspert3(hal 1995; Nucleic

terigls 3(4).244- 004). The hydrophilic
%hﬁgﬁc?%?éafcéri%gnﬁzggﬁgyaés 4Ad7{ ke 25 anionic
phosphodi est er backbone reduce the cellul ar

ernmeation. Lipophilic conjugates are therefore one
ResiPRleckey JMuaRt eabi Agclls@ralpidteing from the cytosol

Lgo I ' [ | i.poprotejns and thereb
?g%gosg%iﬁg%%%gﬁﬁu%grﬁeggﬁﬁggry?’Tﬁ OE%nFﬁ@éﬁgqﬂﬁﬁq ences,
WasCheearapstermedoughky 3@ i Avestliigaitadn S signals (NLS) .

9L est er ol éAgL%sensg.gnd Nucl ei ¢ Acid Drug _

Vel opfentve 1271 08SR539€ 2883} Vars vesy cpaddet rises! dire order
tycliramiggasaaghaeh desacidil ch ayetfe CEALT &S (Bioconjug

_$%drophobic cavit¥2and mul ti pl e hydroxyl groups on

Fout &f 1 509 P ate Cycl888xt r Bagchavedt héihetror e 10:598~-606,
f@ﬁ@ﬂdyiécgﬁfaguéﬁgmfoE:EBf—EbgnSR?P%égf(.n:%%%ﬁgé%ﬁbghere

ol i gonucl eotides in human T cell _
Pery, 2552850192 112695)i gnadd ingwertal s@pbbess used) | Nwhii¥d can

' | Lyt ar. _transport and for jntracellul -
w58 et Shrg o PR RRR A s aéliienced could be

deBf oodenf Phassaaple  b2odb5RZposi’s fibroblast growth factor
(K=FGF) (Adv Drug Deliv Rev, 44:35-49, 2000).

Vesicles similar to viral capsids can be formed by blocks

of polypeptides, which can serve as possible transport

vehicles for an intracellular transport (Nat Materials,

3(4):244-8, 2004).

The hydrophilic character of oligonucleotides and the
anionic phosphodiester backboﬁe reduce the <cellular
permeation. Lipophilic conjugates are therefore one
possible way of increasing the ability of oligonucleotides
to bind to lipoproteins and thereby improve intracellular
delivery. The conjugate that has been most thoroughly
investigated is cholesterol (Antisense and Nucleic Acid

Drug Development, 12:103-128, 2002).
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10 1544, 1996). A wide variety of fornulations of

cycl odextrins are given in the review article by Davis

and Brewster (Nature Reviews Drug D scovery

3:1023-1035, 2004) 15 Dendrinmers are highly branched

macr onol ecul es, which are c osed of repetitive

units of, typically, polyam des. The nol ecules carry

functional groups such as primary am no groups on

their surface, which interact with other nolecul es by

el ectrostatic interaction. A conplex 20 structure

FUFhaErPBRTiAGs akkesypildce phpidbgcandridesa, hilghtly have a
ci : s I s t.0.C l.exes of. | ow

oSS ei o RAEPare AEPae nati it 3002550 of8hos on

2D60;oullem Lanface Res,Cyk 13606tk ROOA) théFefore already

C%anacrﬁlate nanoparticles have been tested since the

BEGInHPRY 6Pt hE°1566SSPOr t 1RE radltdasiesie del igenyclgotides

ohi goRdsl eotkdes1ihRe I(aLRNAGEHRN ffs Hdgonic] @Ot Hes 14495

wi th the nanoparticles takes place through 1on pairs

8Rd t RaVvani ¢Ais® crrasje ofsete ohi govwol edidmesimitdcellular

YpahoUer B0 N ABRODL 6 EALLONGIART LATDALY M ot ivery o

charged nanoparticles. yi sohexy
(RNHGAYenYE6 Qobyi sedpudyte Syar®astydmt ephd FBH), 0rs52:1537-
?ﬁhxheXﬁégeﬁyanoacrylate PHCA) .are connonly used for

& formati®0n  of AandpEPSi cVELieLVt hRigh ACFEK4etions  of

oyobeteot rih Popht| fevesat hoRnel rgQRUG 8Qtiide P gr%MVis und
have al so been tested (Pharm5 Res., 1:1370-1378,
F5eusStPRAS,(NoTuTe46(RerU4BE 10049 PRaswovRey, 3:1023-1035,

- 9p@4il- 449, -1992). Al so, nanoparticles have al ready

been” enpl oyed for in vivo use (Bi ochem Bi ophys Res
Commun, 279: 401-406, 2000; Pharm Res, 13:38-43,

QQQ}- 10 Nlcroqgrticle% or so-called mcrospheres are :
1T?rs are "Nighly "branched macromolecules, which are
yprcalTy
composed of repetitive units of, typically, polyamides.
The molecules carry functional groups such as primary
amino groups on their surface, which interact with other
molecules by electrostatic interaction. A complex
structure formation thus takes place rapidly and in a
highly reproducible manner, which leads to complexes of
low cytoxicity (Nucleic Acids Research, 28:4225-4231,
2000; Clin Cancer Res, 7:3606-3612, 2001).

Cyanacrylate nanoparticles have been tested since the
beginning of the 1990s for the release or delivery of
oligonucleotides. The interaction of oligonucleotides
with the nanoparticles takes place through ion pairs of
the anionic charge of the oligonucleotides with various
hydrophobic cations, principally with charged

nanoparticles. Polyisohexyl cyanoacrylate (PIHCA),



10

15

20

25

30

formed from bi odegradabl e pol ynmers such as poly (d, |-
| actide-co-glycolides [P(LA-GA)] and are used for the
del ayed rel ease of oligonucl eotides (J Pharm Sci,
91:790- 7.99; 2000; J Controlled Rel ease, 69:197-207,
2000; J Drug 15 Traget, 5:291-302, 1998).
El ectroporation is a transporﬁStechnoIogy whi ch uses
a strong electric field in order to destag|L|se :he
e nme her e abi | i se
o130 metbr ane. Sen tRie SFFect o T Pandport Obr t HeSLYhexyl
SypsPanrErlabe dé*ﬁ@ﬁ1nas%ep@mmowﬂwchnmam dbso the formation

d t h
Eoncamer R aiBhBhaPact onorae B¥PRssy Oechipopnilic

. satmessbhigynusedotmder@aﬁﬂ@anﬁé@célsbr%@%%e&m§ted (Pharm

cleotides ex vivo as well as in
bE30r (al30pnar iy " 18597, FNads  onbae 4 60 BOkR T Sfts; Pharm
§e375'92&%1—]1%@8 f@@f)m ReSAzls]o':_> 1§§g %Qgglcéggs&?lv%t already
Cancer, 85:260-266, 2000; Bi ochem
QQQHZSEPQQZGdlgg5 iRl gddro &86735¢bthemuﬁﬂbphjﬂ)RBEECommun,

ypbake i o; na§§g5 og onulc\;leot%jgel.i,?1 HéSefgb Ercan be

I mproved in Fo’ and ex vivb

" pressure. 77 The need for closed systens in order to

[ hnol that it can only be used
B eRe S o  Rp Pt cats o (FUASI S G164 16372 150 ically
fbﬁm@:&nefr-rckiﬁr,blo&g?r%ba@64 olt%l%)r Ssﬁlcﬁo’aghepgfy (d, 1-

of shockwaves, acoustic hlgh préssure
LrFRLie-¢Pieo tyanbbees obe@Ag@mUble@mddesrentmsemelﬂdr the

&él&?&d“?glezge3%§ %ﬁ% %3 hE§|Ba§§T§ 2i,%%:790-

Urtrasound is am acou
¢oPpakabbe ﬂoGﬂmmﬁoMmeaaRdmﬁagmmlQSSIDVQD@v 2000; J Drug

FESQUENCL €801 300 1998) .

Electroporation is a transport technology, which uses a
strong electric field in order to destabilise the lipid
double membrane, and thereby permeabilise the cell
membrane and thus effect a transport of the substance to
be administered, which can also be present in ionised
form, into the cell (iontophoresis). Electroporation has
already been successfully used in order to effect
transdermal transport of oligonucleotides ex vivo as well
as in vivo (Int J Pharm, 184:147-15¢, 1999; J Drug Traget,
5:275-289, 1998; Pharm Res, 15:1596-1602, 1998; Int J
Cancer, 85:260-266, 2000; Biochem Biophys Res Commun,

- 212:286-292, 1995; Blood, 88:731-741, 1996).

The uptake of “naked” oligonucleotides into cells can be

improved in vitro and ex vivo by the use of high pressure.



10

15

20

25

30

BEteetur

(MHz instead of Hz) and shorter application tines
.(from seconds to mnutes), and has al ready been used
in a supporting role in gene therapy techniques (Hum
Gene Ther, 7:1339-1346, 1996; Invest Radiol,
32:723-727, 1997.; 15 UItra%qund Med Bi o,
25:1451- 1457, 1999). In a further aspect of the
present invention a new delivery vehicle is provided,
Bhechnegdsuiffoabl eligsedgpardystbms f oh t bedkkansortusd +this
functional nucleic acids 20 such as aptaners,
E?S’F‘EP BFY RS ohBRTL-Huclcéifc aBids e aRgeflpsior ex vivo
Euwt@ahy pr&fLs ablag Se%ﬁgeéms 10w, dabivesyne Ther,
icleis inthis case a mcelle-Tike or _
1Dp6§éﬁe255&e s$PPAtture based on polyethylene|n1ne.
Wthout wishing to be too specific in the follow ng 25
description, the present inventors start fromthe :
asksoppttba that tbe nutloekwaads]) | adqueser enpddesressure
or contalpfd in the mcelle-like or |iposone-I|ike
oS ettAR efdPRSRETEanOtn pigerpriepkides into

geesent Ando 2l $R4, USES. ?@613P§ar 2%1“3@&?‘@ JRes, 58:219-
eth | enei mi ne, 30 pol yethyl eneimi'ne”in

g?hnché@9@drn1belﬂgtpaﬁ@undlanhy @mef@CD@@tlhbremwmhnology

nnlecular wel

. nei_m n st and can, 78 l.s
ggk%lg%%ig 3| Ho TRl f%é IOM/%D?l%%Ta% &@Fg requenCles
By etimpltenei ndHie HzPr esfrmt abhybrlmegh 4 BCed tion WeligBk  (from

Ié%hylenelmne has a no] ecul ar wei ght of about 800

A 10w MBS wéight NS y8LkypRENei RFAB hased 5in a
§@b§§ﬂfﬁﬁgm@bg@t1§fgéﬁ@ukhgrﬁg?htﬂkk%hﬁugge %ﬁﬂﬁ“tége Ther,

t he Eresent i nvention a leneinine with a
ol 2231 &P 4 Qei g %88 abbme% k@@dls:lpref 8Rr @d3- az7 1997

SLSEESgq BRLIEAIYL 561 108 445, = gmLpeular veront o

In a further aspect of the present invention a new
delivery vehicle 1is provided, which is suitable in
particular for the transport of functional nucleic acids
such as aptamers, preferably functional L-nucleic acids,
and most particularly preferably spiegelmers. The
delivery vehicle is in this case a miéelle—like or
liposome-like structure based on polyethyleneimine.
Without wishing to be too specific  in the following
description, the present inventors start from the
assumption that the nucleic acid is present embedded or
contained in the micelle-like or liposome-like structure.
Polyethyleneimine can in principle be present and also
used as linear or branched polyethyleneimine,
polyethyleneimine in the branched form being particularly

preferred. Moreover, polyethyleneimine can exist and can
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10 Although it is not essential for an effective

i npl ementation, it is-nevertheless preferred if in the
delivery vehicle according to the invention the

nucleic acid. itself to be delivered also carries a

nodi fication. 15 In this conn;ctlon it is preferred if

the nodification is selected romthe gr oup

conprising PEG residues. It is furthernore preferred

bl sbhebPEGseasi selenhas andnle r ht , pf 0

1000 to 10000 Da, prgfer abl y SHABT welREN o P c}c?gpdgglecular
W6re Ereﬂ%%%ﬂﬁ%by imizE0 t o 250@fBaabig nusitgh 20molecular

Q@Etgh%mp'%ﬂ@é eqeﬁ %1 aboyi %OooollDaqu:/%Len}gr?nb)éhEeog about

nuclei c ‘aci'd wt |very veli e
gﬁﬁp@ﬂﬂIiﬂdaéowrmdﬂ@duiaﬂmmeﬂgﬁﬂtp@myeth§leh€§h9n@fhas a

% nunber of nltrogg$ Eroups of the 25
PAYT eflei DaunbBi tBinphésplismape of the

gteuaﬁt Oflrtxf‘eﬁﬁfhltﬁrl ei g a%éﬁ@u@ﬁ@ﬁéiﬁ{fﬁgd R J 2 mean
§ gkagid with the delivery vehicle 1s adjuste 0
Boati1at oW Intpdt ettty 2bokiPalis poef@rreml,e a branched
b a1 cuIarI prefera
A ggﬁﬁgp%%nélﬁg%é7W§E$h§m%§§|\N%%Fve % g9 CSL&PEQZS kDa
b@lﬂﬂepanVEnul@nlyhpsefena@ﬁes t he nechanlsn1of
intracellular transport of -nucleic acids via
condensation or packing with charged particles or

Atageuays anﬂtassﬂ§iahaﬂ;ch@m%%ﬂghgfe qﬁgggegﬁ(ﬁ é§¥%ctive
oveiall conpl ex, to be used also for function
TR ERE sudﬁ3aésap@%ﬁ%¥%hehﬁﬁslrpqﬁﬁannﬁﬂ aifl-in the

BT oot S TR ouaP R acey t 53F « LA THGPobyhe nucleic
pasdedtspafo tichebeytieddlenkdt ke secel dar A ol Sadvidtidi®ation.
fﬁ Eﬂi§ connection it is preferred if the modification is
selected from the group comprising "PEG residues. It is
furthermore preferred if the PEG residue has a molecular
weight of about 1000 to 10000 Da, preferably about 1200 to
5000 Da, more preferably about 1500 to 2500 Da and most

particularly preferably about 2000 Da.

When mixing the nucleic acid with the delivery vehicle to
produce a composition according to the invention, the
ratio of the total number of nitrogen groups of the
polyethyleneimine to the total number of phosphate groﬁps
of the nucleic acid to be delivered via or packaged with
the delivery vehicle is adjusted to about 1 to 20,
preferably about 1.5 to 10, more preferably 2 to 5, and
most particularly preferably about 2 to 3.
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10 nethod i's the stability of the DNA/RNA and the
rel ease of the nucleic acid fromthe endosonal

.cconmpartment. In the cytosol of the cell a |lysosone is

rapidly formed fromthe tightly constricted endosone

" due to the introduction of .ot eases or nucl eases and

by protonation of the 15 conpartnent. There nucl eases
break down the nucleic acids. This does not apply
hogeveslivespi egeh ETS, Stacedifiye t® ted r unretaiéd thus
configuratjon these are nucl ease- stable. Also,

ﬁﬁ%@%gﬁ atPls FRENROL SR alfe i ANERBCgéLHiAr transport of
gaviEpamRNt: of the | ¥SQS0HEBa L HoMevsy ta'&'k%.B'ﬁZ WPLE charged
true of 20 nucl eic acids synthesised PrOWl , an
pasticiee of reagesits agid dsomeRNfed Theanbel éncaiel edharge

s rapid] transport.ed out of the cell_ _again by .
éﬁogyebs?ge%%%f 6%@5%53Vn %% fife &3F iéﬁﬁ%ﬁrgPﬁs,f%ﬂﬁflonal
acebe it N gidml yueeh f @w nupkameragi dsnpassni bort¢heular 1-
cel|l., One of the 25 challenges which a suitable ,
PPahtectF oSy sTEMR hadS t CPIRAFLHMES i s t MURLE heeomplex  is
{13 satiixen I th . o Of e |,C
e o e TS s o i A PYE LBl G pacses
snhoi [they, cRNASShi effel kbes ¢rale. | deal digegherttiage fof this
sfectiqn Qf ryotd c_.cel i.hce_.30. bein '
B o shEn ey BT Ty M oy T B enaag g tssge of
tbeondicgito adiel | fwent tba ehdosaellei Comsd tianaid. i In the
articular ip connection with the conpositian
nga?afnaf t etﬁgqﬁnfbn¥¥%ﬁF?@?ih@oF?BﬁFl¥p§€FﬂﬁéaﬁFVm the

06ty S Ond%S i Bfec@ClhNEsSHOSIRRCESy SiHXCC: hReLBuction of

action nechanismis 5 based on a st0|ch|onetryc
BPPEDARHS an@rnotNeRleasas al ynd Bppr eacttonatiwm chof  the

EPﬁ%éP{:IE@I? ! l u! afhéfé earﬁ.ﬁcféaé%%t '%géekw ov!n%ecucll}ees i.fnsucleic
alr ady sufficient O achnl eve e desire ef f ect. 0]

abids ext &htl st Weesr esentappivenbowavsat tsof ispd egyelmers, since
due to their unnatural configuration these are nuclease-
stable. Also, nucleic acids are not stable in the acidic
environment of the lysosome. However, this is more true of
nucleic acids synthesised from DNA, and less true of
nucleic acid from RNA. The whole complex is rapidly
transported out of the cell again by exocytosis and
breakdown in the Golgi apparatus, and accordingly only a
few nucleic acids pass into the cell. One of the
challenges which a suitable transfection system has to
overcome is thus the stabilisétion as well as the release
of the nucleic acid from the endosomes into the cytosol.
As regards stability,. RNA spiegelmers have ideal
properties for a tfansfection of eukaryotic cells, since

being enantiomers they are not split by enzymes.
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need that was not hitherto met by the techni ques of

the 10 prior art. The transfection system accordi ng
to the invention that is provided and el aborated. by
the delivery vehicles according to the invention is
based on the formation of mgelles 15 from nucleic
aci ds and branched pol yethyl eneimne (PEI). The
phosphodi est er backbone of the nucleic acids interacts
Thé¢ husbeatreedinyr agerciposinvonsieh bhe 1PEhcard of (Idf&is and
smal |l mcelles through cross-1inking, which have a _
PosPRT Ve haF gdRoRCRBEEGAPR oM the thE  Comrase tijaieldeeording
@6 etRO haadhky chaken iﬁbé?%&ﬁ@o§ﬁgg§f55§ﬂlg ¢el! B s ciass
constriction of the pllasnma nenbrane. The PEl now
Olf fagtsi venf [solistgngersot osdpcas aheeésul acofonhimdchamysm is
chloride ions i.n,t.he .interior of the endosone |ead to
%a%%ém??na SO TS HF AT AR B hcRRUnDObf Ophg catalytic
aspodach prasswiechThhe 2htebtect uobrPEeliesisdesd ihed a few
in the literature as the_proton sponge effect, and
TR TR ST v USeald TEBWheST it e bf &he 2cBAGFSonEhandlesired
| ea ith ' rSpi th o L-Yo] I

Prares roce 39400 7™ JRner R, L veR iy g ipgtes @
§yd QRatlwazp0edt GandeTher rgR24py 170G 7te@@gue800f the
5@1 }ta%i within the scope of the present invention to
apﬁfy the conposition according to the invention as
an aerosol. In addition spiegelners can be

erivatised wth signal 5 peptides for intracellular

S Wef 735 F nt PAnG¥P BSF 2gePF Ry, tandhal devegtion that is
Prgeuspesndi £148bEYEEY- bd t8RURLING O, SIN@lies according
peptides directly to the "polyethyl eneim ne can be
WRedhporinventyeted sl deasedatdronthen' formgeatsiaor okt miicelles
ff@hcﬁhkieic acids and branched polyethyleneimine (PEI).
The phosphodiester backbone of the nucleic acids interacts
with the free nitrogen positions of the PEI and forms
small micelles through cross-linking, which have a

positive charge on account of the PEI. These micelles are

readily taken up as endosomes from a cell by constriction

of the plasma membrane. The PEI now buffers inflowing

protons, as a result of which many chloride ions in the
interior of the endosome lead to a swellihg of the
compartment on account of the osmotic pressure. This
effect of PEI is described in. the literature as the‘proton
sponge effect, and ultimately leads to the rupture of the
endosome and the release of the spiegelmers into the
cytosol. (Pharm Res, 22 (3f: 373-80, 2005; Eur J Cell Biol
83 (3): 97-111, 2004; Gene Ther 9(24):1700-7, 2002).
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10 I'n another further aspect the present invention

‘relates to L-nucleic acids, in particul ar spiegel nmers

and more preferably RNA spiegel mers, which are.
directed agai nst- HMGA proteins. The spiegel ners
di scl osed herein directed 158qgainst HMGA proteins are

in particular exanples of the™ know edge, |ikew se

formng the basis of the present invention, that

Lt ndel eiicrAGi dsh@ngcope Paitt i1l apre SPheJehRBHEi3Ne to apply

aple to overcone a phospholipid double nenbrane or a

E??O%P%Eﬂ?éth%ﬂb?%ﬁ%r%¥n@ Eel thandnBpAEigp as an aerosol.

intracellularly with the intracellular receptor, for

the specific binding to which they have been

se| ecididiAs spéggedsetrise ceanf ilgrir ateirdivadfi stelle  WVEA hsignal
[oteins a the, L-_nuclei¢c acids directed against the

?%?%%??sth o&bnn%%?%ac%£ﬁ%fﬂﬁreﬁﬁ ré@%f%in@sthelntraHUClear

dariaeey| ul ahduselehb L-fuicl ebeg2R-agbdsraksoqapphyriyn A

connection with the present aspect of the invention

TR ¥hee- vétlsa) , SafBals r PeRFEECS 0 agHineCtdtY t hi §0 the

' j ; i ¢l u S y.r jtions. The _. .

B GhonSEr e B o) e T E oL st gt o L St on

phosphaps obei wstlate preseatlas non- hi stone conponents

of c¢chromatin throughout manmalian cells (G osschedl

et al. 82 1994) The basic HMG proteins are

Bwbadbvhéedfiupthetheepecdi ther eiteshan likenrtidMBelates to

fornerly HMG.1/-2), HMGN (fornerly HMG 14/-17), and
]gh%u%&gf aRtrgse f Zarlﬁ’er IRA M35/ CPPiEdehnels f @fd y more

j ar erd,. St i onals S en if: .
PRECkRp R ol SR DR, SEUCTEIELLL, againoc
PR protpIVeN- f afiley)spieaie ther s Aflishboked( HMB&in directed

%@%Hﬁ%ﬁorﬁi%@@elt&s t I'a]l?:eculrrg egtar%ti%%ﬁa?:f ek}paon\{z\'{aleéjgeof the
knowledge, likewise forming the basis of the present
invention, that L-nucleic acids and in particular
spiegelmers are able to overcome a phospholipid double
membrane or a cytoplasmic membrane of a cell and bind
intracellularly with the intracellular receptor, for the
specific binding to which they have been selected. As
regards the'configuration of the HMGA proteins and the L-
nucleic acids directed against the latter, the comments
made herein regarding the intracellular use of L-nucleic
acids also apply in connection with the present aspect of
the invention (and vice-versa), and is referred to again

at this point in order to avoid unnecessary repetitions.

The HMG (high mobility group) family of DNA-binding
phosphoproteins are present as non-histone components of

chromatin throughout mammalian cells (Grosschedl et al.
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10 famly conprises two genes, HVGAL and HMGA2. Three
different proteins can be expressed by alternative
splicing by HVMGAL, (HMZAla [formerly: HMG 1], HMAAl b
[formerly: HMG Y], HMGAIc [fornerly: HMGI/R]), _
whereas only one protein '(HI}@AZ [formerly: HME-(C]),

can be 15 expressed by HMGA2.""HMGAl a, HMGAI b and HMGA2

are pol ypeptides of approximately 100 anino acid

1enagr h amte have ca HABlUb At SEASeREe @LBARIIFAHRN i AtheYchree

pssess three strongly basic re%i ons ("AT hook"),

&h?gﬁr%ﬁ"ﬁd f‘-ﬁ@lﬁéﬁﬁoy\(‘ sli¢B chahREM§réY HMG-1/-2),  HMGN

doybher oy T aRdedaAT1h) ch A (iRPesn 20 M, SS@ JR30),  wc-

The C-term nus on the other hand contalns “many acidic

BNY Mo) acEdsh TNE prastiginshale mot ldneeaztestiahtlie functional
condary structure_when f in sglutjon, and onl

%%%% n%\edeﬂoﬁ:ég'con?%? mat i}%ﬁ;ev\/ngﬂxt h_eyhg'}q'eB prg§@ﬁtl¥/i) n the

tinecl cosqheX WwihkdibBWA esmether @vahei Bsm{ii h eindl the “aT

1997). HMGA 25 proteins belong to the nost strongly

Rt | W%oﬁ%‘?ﬁsﬂ n the mammlian cell nucl eus and
are phosphoryl ated, acetylated and nethyl ated (Reeves

& Beckerbauer 2001). The HMGA proteins per se do not
hawer &hyd t riens dihiept icomalent30saetevi 0§, budwbedgg the HMGA

-calle [ tectonic transcripti fact they
%%&fa seg?rﬁgzgfuég ®thel? protern- p}ﬁﬁ)éfpgfn HH %?GAP‘ Three
@i Hf efentONApirpted ast i afsn t heef ordmdddysf t B?f alternative
e

nuc) eoprotei n-DNA transcripti on conpl ex (Wl 1994).
sﬁﬂgjyci s B%ertM@At equllBYERY 2act ifeafeAg Yor MG Filvor yIMGALD

[ A HRENTE: OMMAE 1EXPHAZSL RN @Eo?m%g[gf Qﬂﬁ?gf/QT), whereas

genes. The nost prom nent exanp a positive
PRbul a®R®n PEOEREN | hEYEREnedfooneHVBAl HNGIRE]), can be
re

1)

%’g“?yée%a%r(glneﬁ nI eﬁc'glga?)? ﬁ?bﬁceml\é\a’gll\l-w(%lc#rg?%d Hm a

stiypeptisted hefbiawhngx ofiatNFr KB1a0d amino acid length and
have a modular sequence organisation: they possess three
strongly basic regions (“AT hook”), which bind the narrow
small channels of double-stranded AT-rich DNA (Reeves &
Nissen 1990). The C-terminus on the other hand contains
many acidic amino acids. The proteins do not have a
stable secondary structure when free in solution, and only
adopt a defined conformation when they are present in the
complex with DNA or other proteins (Huth et al 1997). HMGA
proteins belong to the most strongly modified proteins in
the mammalian. cell nucleus and are phosphofylated,

acetylated and methylated (Reeves & Beckerbauer 2001).

The HMGA proteins per se do not have any transcriptional
activity, but being so-called architectonic transcription

factors they organise through their protein-protein and
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ATF-2 to the DNA double helix and at the sane tine

alters 10 the DNA structure in such a way that NF-KB

and ATF-2 can interact with one another and -

presumably also with the rest of the transcription

machi nery (Thanos & Nhniati3831992, Du et al 1993). A

further transcription-activating effect in connection

with arteriosclerotic pathogenesis is 15 the CD44 gene

pegubahLDmAinduﬁ@@bf@b&f&%ﬁ (Fadleer etfcaimati®28). €P44 the
cell surface glycoprotein and is.involved in-the

'ﬁa}l@ SPPBAT SR~ BYNBI | FERBREFEAPEL OB G hESC| e ffe  1994).

@fxe? engot hald al _cixar%%u(lé%&yet aem&?@ ng’h ££ einﬁibltory

200 The transcriptional regdlation o
iﬁﬁQGEUCQOCEW the bikpdesgioh fFos @mrg&Junmbertbé genes.

-1 Qi pd] site, in_th 4 pronntar an
BRe enBERoRREnEbbRE R o e ot PR AN e arigds the
invoavrembas showmMcAlatirdughd or&Pddat Q¥R vEXAIFESS OfThanos &
there is an intensified recruitnent of snooth nuscle

Partetighi df Mds a dittSct T9FI §&8RE®16n iheths case of the

ﬁgnrrat Sqemefte@rwd;\%cl@quﬁdfadeesSI@ﬂé b&ﬁahth%&" N-xB and
al 9;. Foster at al I nvesti gati ons on

ARE- éxﬁpe§§ﬁo@Nﬁ QQRb}@Ayelg%n@ndletathse@am¢tﬂnme alters
LORRSO 6p nd of the, ,HMGAZ ene _ '
Foca?&@bgﬁéﬁggﬁgx?éé§o%u EgT4Wﬁ¥ ?P%%d tﬁgt Pﬁe&gF 2 can

anEeﬂaCnlyuaﬂtleelramwtﬂmasse&dofpﬁ@kbmably also with the
differe tion Accordin a strong expression

6F5thes g‘ﬁest’é%ﬂsﬁﬁlp’f:bﬁ’ﬁd ’%f%/ri’rfbe%br J%aélé\?el bpiaiatis
@992'”Dﬂm$ﬁf£¥eﬁ§9§fed AC@Jﬁiﬂég“E¥gﬁgéfh§%léﬂ é%%%»atlng

as well as in growth factor- stinulating cel
eFErPElENAR €PnAPCII93; Wl}@h@ﬁﬁ@ﬂﬁ@%ﬂlQ¥QHﬁﬂ)pa&ﬁQﬂﬁQﬁSlS is

@i’lel%%iM MQ ?Egﬂha%??%) 1ncMEeaoduijg HDRE.I ffe Iﬁ(%tgt e%t al

tissue, i s strongly expressed only

LeeBha, thﬂlEsHNGAElﬂSsmmﬁatGU@dymbgﬁdteﬂhtdﬁﬂ(Héwﬂhvolved
in the migration and proliferation of smooth muscle cells

after endothelial damage (Jain et al 1996, Cuff et al

2001y . The transcriptional regulation of CD44 is induced

by the binding of c-Fos and c-Jun to the AP-1 binding site
in the (D44 promotor and is strengthened by the binding of
HMGAl. = Investigations in rats has shown that due to CD44
over-expression, there 1is an intensified recruitment of
smooth muscle cells, which has a direct influence on the
formation of arteriosclerotic lesions '(Pellacani et al

1999; Foster et al. 1998; 2000).

Investigations on the expression of the HMGAl gene
localised in the chromosomal band 6p2l1.3 and of the HMGA2
gene localised in the region 12gl4-15 showed- that these

are mainly active in processes of cell differentiation.
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tissues and HMGAL1 is found only in very | ow

concentrations (Bussenakers et al 1991; Chi appetta et

al 1996; Rogalla et 10 al 1996; Zhou et al 1995; Chau

et al 2000). A reactivated expression of HVGA

proteins in differentiated ngrpmal tissue is at the

sanme tinme associated with the growth and

differentiation of adipocytes (Zhou et al 1995; Anand
Bccdhdideg PPP0,a Metibhe expdesih) , offheripsod | igehalsl 0Ban  be
of 15 snmooth nmuscle cells in the blood vessels after
fRIRd SUTigsaBBP YR fte laPmeyy) andy the Ynfhfiferentiated
é@ﬁP@n%ié‘p?éf‘& agwg@rygbsfcggooeél(f%' sl g araro%ha'f ctor-
1999 as I'n apoptotic processes (D ana et a
$§IMul&%ﬁnqe1qﬂlkﬁ (2@@8¥maTheeanoauht 19f93uMGIbhuapheset al

1504/ PoERECEH &L SoRAEon "Bt el S060h LBl | ng 1hE adult,

@pw@eexozflarr@dymd@wel opmenl tbesHivoAL1yexRpessised ichly in
concentrated on _specific organs of 25 ectodermal,
% oBBF HRR - oM NedGodRIGR 7 I BPA, IWH@ﬁeé§3Hth21Psthe other

ff§§Jé§t§ﬁdtﬁMﬁﬁﬁeﬂghfgﬁhdtbﬁi?eanQe R¥ncentrations
i nformation exists concernin he phen type of Néﬁd
kPotkenakergect padsiBPy; b@baaseethe le&cle 1ofl 9t96i;s Rogalla et
c .h anage yo~devel gpnen reI
i o et S £Eo5h PhE orer ingq Shen B roatt ivated
shoys d $ stwmando haveMGRar pn:eulaahlsy |llnt t |cﬁfff@trte&f1ttlla$%lde normal
éfhou et al 1995) and 85 furtherpore are reS|stant to
LS ntBcBl SBESISANY AR XS TS 2000Y " FhRagFpwth and
diMF 2y Al A b orexpi Bssd Pes | §zR8L det eghablgyg N aRand &
the fatty tissue of nornmal” mice, but is dramatically
¢hetaa G/n Mgdifdp o@tfatlyZ@ﬂlduabéﬂEC pﬁ@%ﬁi@lﬁﬂkpn of

&Boo‘ajl m%gg:ﬂ‘.)e é(\élifé’] Egl ncths tglgogo%escste!lon b%%er vascular

damage (Chin et al 1999), in the immune response in

‘inflammatory reactions (Pellacani et al 1999), as well as

in apoptotic processes (Diana et al 2001; Sgarra et al
2003) . The amount of HMGAl varies in this connection
depending on the proliferation rate of the cells (Johnson

et al 1990).

During the <course of embryo development the HMGAl
expression is concentrated on specific organs of
ectodermal, mesodermal or endodermal origin, whereas HMGA2
is restricted to mesenchymal tissue. Up to now no

information exists concerning the phenotype of HMGAl

"knockout mice, possibly because the lack of this Ifactor

has damaged embryo development too severely. HMGAZ2
knockout mice on the other hand exhibit dwarfism and h_ave

particularly little fatty tissue (Zhou et al 1995) and
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adi posi ty/obesity and HMGA expression. 10

Over -expression of HMGAL i nfluences in particul ar

(Reeves et al 2001): Cell cycle and growh

regul ators such as cdc25A, Intermediary filanment

mar kers such as cytokeratin, 515 type 1 Apoptosis .

regul ators such as TRARL5 Oncogenes and tunour

suppressor genes such as MET Genes for DNA repair and
feeohbirnakboarsugksastBNase o ik -iGRldcddteb ittty (Anand &
devel opnent regulators such as frizzled-5 Receptors
sheA2adORBER  cel | adhesi ons, nmotility and invasion

genes such as collagen type 1 25

Angi ogenesi s.regul ators such as FGFR2 I nvasi on

Fegalaver $M6@Eh casl NNFGAKL Srplés&lPases ofott ietRhwtable in

m | d their re ators _such as oC cell-cell
?ﬁ er%%??%n Eﬁﬁﬁ&?asgg% E?rgﬁﬁhepﬂﬁelzRggé £ ovfpamatically
facteaseandncydioki Ags sHCHaa%yl lod 1d88peADROKARL (Chada et
regul ation of HMZAl could therefore lead to genera
ﬁﬁterd%Q%%%'ofW@éﬁ@ exPPe8§Fon ®hd ther EBYneEbAaPRi bupetween
sh9pbEi t f t] ransforned 5
and?g%hﬁg?g§¥g%?% %ﬁ%nggggeégﬁﬁﬁéiﬁgﬁbtein appear to
play different roles in nmesenchymal and epithelial

urs; i ligna ithelLial tunmours H
QUBFERpskEs B BTG AERLTenrtR AL e Ay of (Reeves
&0 earz0obyenesi s, whereas benign tunours - nore often
rarely

. Cell cycle and growth regulators such as cdc25A,

. Intermediary filament markers sﬁch as cytokeratin,
type 1

. Apoptosis regulators such as TRAR15

L Oncogenes and tumour suppressor genes such as MET

o Génes for DNA repair and recombination such as DNase
X

] Cell fate and development . regulators such as
frizzled-5 |

. Receptors such as FGFR1

. Cell adhesions,.motility and invasion genes such as

collagen type 1

° Angiogenesis regulators such as FGFR2
. Invasion regulators such as MMP-16
.. Small GTPases of the Rho family and their regulators

such as RhoC

. cell-cell interaction genes such as cadherin 12

° Growth factors and cytokines such as IL-11
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converting nmesenchymal tunours - al ready express HVGA
in early hyperplasia. This points to the fact that
HMGA proteins in tissues of different enbryonic
origin fulfil different functions, fromwhich al so
directly follows the 15_corr§%ponding uses of the
L-nucl eic acids according to the invention in the

di agnosi s and/or treatnment of correspondi ng di seases,
as is also illustrated in nore detail hereinafter. 20
The expression of HMGAL in various human and ani nal

Meoprashs IREuiatden i gaf edNGRhnisatldoddrereftee rotead  to

- tr d i ni of
T E I D S i R
eehtrasureopligstifdcaptdgr essi ahe( Bissentaket s o€t tatansformed
19 }' Nest| et al 2001; Ram 25 et al 1993). Raised
%&%r%ﬁsT%%F%ﬁaﬁ*ﬁa CYRT®" has been denpnstrated in

the follow ng carcinomas 30 Prostate (Bussemaker et
al 1991, Tamim et al 1996, Leman et al 2003; Nestl
BYGA) PPOBAIn g3PPedRnEPeRI2YNES£f egeng| rad@s];inauesanchymal

2 , ; t al 2 - id. i t
st 2R 000y, Tanbocst, oy 280 0 IO oL G0 9Pt o
BlehaehptXsangn el salaskaThatléy easthdHobi hheflaakr13@3ages of

Baldassarre et al, 2003, | Reeves et al 2001 hbsgg et

AT C oI9S R Bt A 1993 PePbPhe FBROYFSogpFPre often rarely
Eohoat Resg upebEadalRaet AImcBAS; -Aba relacdl 4999 sKi AMGA in
10 et al 1999; Chiapetta et al 2001% Ovari es
%%5%¥iLﬂxg§q9;a§pa2003)Thls points to the fact that HMGA

proteins in tissues of different embryonic origin fulfil
different functions, from which also directly follows the
corresponding uses of the L-nucleic acids according to the
invention in the diagnosis and/or treatment of
corresponding diseases, as 1s also illustrated in more

detail hereinafter.

The expression of HMGAl in various human and animal
neoplasms was investigated in animal models. The role of
HMGAl was demonstrated in animal models of tumourigenesis
(Leman et al 2003; Ram et al 1993) as well as neoplastic
progression (Bussemakers et al 1991; Nestl et al 2001; Ram

et al 1993).

Raised expression of the HMGAI gene has been demonstrated

in the following carcinomas

) Prostate (Bussemaker et al 1991; Tamimi et al 1996,

Leman et al 2003; Nestl et al 2001)
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and furthermore in 15 Neurobl astoma (G annini et al
2000; 1999) as well as Lynmphonma (Wod et al 2000a;
b). The precise reason for the increased expression

‘and the role of the HMGAL gene in the pathogenesis of

the tunour 20 and the procegs of netastasis has still

not been fully clarified. Various studies indicate

however that the strength of the HMGAL expression by

é he SHSPRCLd Ve NJWTIUT o £8S; B @ro%g.r}oskbe--!@fk%&- 2000, 2002;
correlates wwth its nmetastasing potential and thus
reprezer seth @hat@@lkeristic feature of 25 a malignant

transf or ne el] (Gancotti et_al 1987). Further
HNGrAlslh%%%lo‘gl g‘f}ébaép?%t‘i‘ hts @hsk” beni b%;& nmesenchynal

jurmd.{?( - a teri sed hronosomal changes in
the c roln%s{)%?@%l% e%‘l?o}]? % 1.3. Such .30
abergedmons Navendpet 0; NOVW Heen described inter alia
in 88 Uterine leiomyoma (Mark et al 1988; Ozisik et

ol Bogst LiHwdid ( 8teekant’d® 3 eBadllak¥¥re et al 2003;

Endapet ri al _pol yp | etcher. et al 1992- | Gnet a .
5 18%%"%55 % Ilayzagzo(d:clho Dr o Ramarh %ﬁmdg)a}%% Flingd ]19-93’
(Fl ebshy &t af 2091, Johansson et al .1992, 1993).
Aberrations in.the genetic nmechani sns which control
Yr oML orifReiehpr dFefetat isdn at elPRE; pAbeargt calisé99p; Kim
car CL NOgENESd §. %%ep%z(%)%eéglgp %OH\/GA proteins is

strongly associ a unour— devel opnent, as has
beernsoms | (Mas e &f aarioetes and papers
(G ancotti et al. 1987, 1989, 1993) - Thus, a
signi fi cant HMGA2 expression was found in 15

cheni cal | or virall caused tunmpurs as well as in
angn%urthggmore {n y

. Neuroblastoma (Giannini et al 2000; 1999) as well as

. Lymphoma (Wood et al 2000a; b).

The precise reason for the increased expression and the
role of the HMGAl gene in the pathogenesis of the tumour
and the process of metastasis has still not been fully
clarified. Various studies indicate however that the
strength of the HMGAl expression by the respective tumour
as a prognostic marker correlates with its metastasing
potential and thus represents a characteristic feature of

a malignant transformed cell (Giancdtti et al 1987).

Further HMGAl-associated - in this case benign,
mesenchymal tumours - are characterised by chromosomal
changes in the chromosomal HMGAl region 6p2l.3. Such

aberrations have up to now been described inter alia in
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spont aneously occurring tunmours, whereas this protein
coul d not be detected in non-transformed cells or
healthy tissue (G ancotti et al. 1989) . In accord
with this, in the case of cells infected with
oncogenic retroviruses in 20 gpich t he  synt hesi s of
HMGA2 expressi on had been sé cifically bl ocked,

vari ous phenotype markers for transfornation were
absent (Berlingieri et al. 1995). The key role of HMGA
proteins in nornmal as well as 25 pathol ogical growth

has Beenimé utédanedman (Maoukeetvdél 3988 HMIAZs khoekodll 1993)

m ce_exhi bit stunted growh, i.e. the aninals are ca.
0% HRPTer (Prapkantateypetnféel 9bse dwarf mice

hovexialay 1L gLLDESI P\ BUERLocEhe say, st .. oy

abert29%pnss ofel heaschronosone regi on 12gl14- 15
i nvol ving the HMGA2 gene have been found with the aid
of g eid chamgesengapfobef dungs wWidleg ahenrbert of 1 1991;

beni?g?éygggﬁsegfaﬂefﬁggpyf§§3grigin, 5 these being

t he gest group of harnl ess neoplasias in nan.
Despite a | arge nunber of aberrations (Schoenmaekers

gé al %9955 Kot&bckal et .al 1998; Klotzbuchel et al
B5j2-tRe° atPelf88 PEFRS e 1888 & wafinnk @rowth
§RaMPRolf eatdt eont Be¥ E8bAT idlaryt LR PN I NMhgenesis.

domai ns, but at 10 the sane tine'|lose the acidic
B¢ eratiRFASYATai Rlastiel | prateins t he RNACPRYLY, asmociated

&P{Qrgﬁﬁbgg ngkﬁ%p% ngTRasS P e§hQQXei§|re%$%ber of
been found for nany anstly eni gn nesenchynaF
HMGeBgsoendt arthpgampulGiadSotth erditneal i DAY DAL Q8OKe 1993) .
h&g,co@nngfggg)iéggttuﬂﬂggi expression was found in
chemically or wvirally caused tumours as well as in
spontaneously occurring tumours, whereas thié protein
could not be detected in non-transformed cells or healthy
tissue (Giancotti et al. 1989). In accord with this, in
the case of cells infected with oncogenic retroviruses in

which the synthesis of HMGA2 expression had been

\ specifically Dblocked, various phenotype markers for

transformation were absent (Berlingieri et al. 1995).

The key role of HMGA proteins in normal as well as
pathological growth has been elucidated in mouse models:

HMGAZ2 knockout mice exhibit stunted growth, i.e. the

animals are ca. 60% smaller than wild type mice. These

dwarf mice however have a high resistance to:  chemically

_induced skin tumours.
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in wonmen and the reason for nore than 200, 000
hysterectom es per year in the USA (Heimet al 1988;

20 Turc-Carel et al 1986; Vanni et al- 1988) Li ponas
(Heimet al 1988; Turc-Carel et al 1986; Mandahl et

al 1987; Sreekantaiah et al # 91; Beige et al 1992)
Endonetrial polyps (VWalter et'-al 1989; Vanni et al 25
1993; Dal G n et al 1995) Chondroid hamartonas of the
tHngenéFl eisber sy a)eadd91st 1996: Bl é%é&f%t§$n§99§% the
Pl eonor phi ¢ adenomas of the salivary glands (Mark et
ghrqmgeomqgg@glem|kﬁqﬂ%«l%tlawo19$my:ﬂhe HMGA2 gene have
§§Sﬂa%ghﬁgewfaﬁ‘¥ﬁ§ é%@hgg ege %ggénqﬁs§ﬁﬁ§%ﬁons for

ondronmat ous tunours

al whH02) nBeive gn offunimen Sqof tﬁlhﬁulirse%ﬁ fBisedsalyr@ll abrigin,

1992; Raohen et al 1995; Staats et al 1996) 5
B35P8s N TantF oy REFES I IBETHRr Ofakh 2k LS ggspplasias in

Bhhf US@eastinQC oiBsye OrtiRBEL agkonBS (NHIURIA Bécienmakers
1989) The mmi n cause of nDrtallt{ and norbidity In
a

ehnéédr 1999/ pdaténrkals ethea el 8 tKéO§pb€§ded\f etth@l 1999)
Pflénaa[ytérke cPl %%q}nsl nnébgrglquesybt S\}agyfsl_)rs] Is lb&% ? common

cess, successf (t
ﬂestane otgaQSrbyadnsaen1mate@ DMEBMl&ﬁMM@(ﬁﬁdéiﬂﬁﬁibut at
ages, Iastlc ceIIs have to

pass thro many st
B%eréﬁgﬁééﬁ' oﬁPFﬁe1%F?nﬁF§di€ edprgdma lent@fatheas well
bk pogdst tpankNEXi s avBsat et OndbshaPion ShE €he aﬁd UTR.
finally proliferate again in the parenchyma of the

correspondi ng organ. Many genes whi ch express
Such changes have already been found for many (mostly

benign) mesenchymal HMGA-associated tumours:

° Uterine leiomyomas, the most common abdominal tumours
in women and the reason for more than 200,000
hysterectomies per year in the USA (Heim et al 1988;
Turc-Carel et al 1986; Vanni et al 1988)

* Lipomas (Heim et al 1988; Turc-Carel et al 1986;
Mandahl et al 1987; Sreekantaiah et al 1991; Belge et
al 1992)

° Endometrial polyps (Walter et al 1989; Vanni et al
1993; Dal Cin et al 1995)

° Chondroid hamartomas of the 1lungs (Fletcher et al
1991, 1995; Dal Cin et al 1993)

° Pleomorphic adenomas of the salivary glands (Mark et

al 1980, 1986; Bullerdiek et al 1987)

. Haemangiopericytomas {(Mandahl et al 1993)
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proteins such as proteases, adhesion nol ecul es,
motility factors and angi ogenic factors are invol ved
in the various 20 stages of this highly conplex,

net astati ¢ cascade. Wiich of these genes is ultimately
deci si ve as regards netasti§hs is not known. The
HMGAlI gene, being one of the”“nost inportant factors
controlling this process, is 25 however a likely

- eande et @r ol M PENE LRLRAIUCT By Al g SIMEAL + | 1Y L?gg??f E)Blr}‘idge et

transcription of many genes that are i npo
successiW2hnet astasis. For exanple, it has already
been_shown t hat ot her netastasis-associated genes are

T henBRPVES AIAYsed %4t Ahredte@Rbt evidlindsadupgitesal onl 992;

30 OfokGAL expr essi ONkBaLLLSLE 199850¥al | one 1997)

91 HMAAl Is therefore an 1 nportant therapeutic target
o0l exgd ee s Tiee bhngkatex ohaHMEdzhBe £ BHSki B P NCHPb £
suitable for controlling the cancer and preventing its
tret alt Bfyge spyler@cy®m@s 2004; Sgarra 2004). Thus for

5 ex | e,. by _using antisense R | rected agai nst
HNG&ﬂgg%ﬁ%ﬁ%%?W%? &@??u%¥%l??e$£f}g%£]n cancer cells
has been reduced in vitro or the cells have even

under gone apoptosis (Masciullo 2003; Scal a 2000; Chau
Bpe3)main HeAUSHeedt sHOWREE H-tani md nowetsidi tite cancer

5OV Of 1 yarhaus, fang! ' NGer (XenQanghls, i
%ranatica%ly reduceg:t%i y éﬁ%%h%ﬁgfdgﬁ fégo n&%%il reoplasm
expthssbodyof Mettiaseress sSRNAs nali r@csedpagaiprsicedMAsince a
transcripis Trapasso et al ,2004). HMVGAl coul ,

FOF %?%%%eé8208§§8%58nacﬁf&&ﬁ£ﬁ$% 8F8@ﬂ85%ﬁcéﬁ?semlnated
nackPistic or denlko defernise Whiseh pahiengs WRHhY stages.
benefit  from an aggressive cancer treatnent. There is

%9%?%%%tl%oﬁ¥%ﬁ%ﬁi R VSet fRerP? h& cdegines of Tpfle the primary
ﬂ@&g%ﬁ%l gtnrt%riSf phERtL AL AN d 1 aRRURL Ol %PT £5S8 st ant
sites; and finally proliferate again in the parehchyma of

the corresponding organ. Many genes which express

proteins such as proteases, adhesion molecules, motility

factors and angiogenic factors are involved in the various

stages of this highly complex, metastatic cascade.

Which of these genes is ultimately decisive as regards.
metastisis is not known. The HMGAl gene, being one of the
most important factors controlling this process, is
however a likely candidate. The gene products of HMGAl
influence the transcription of many genes that are
important for successful metastasis. For example, it has
already been shown that other metastasis-associated genes
are themselves expressed at a reduced level in suppression

of HMGAl expression(Battista 1998; Vallone 1997).
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can in turn be correlated with a poor prognosis in
many 20 types of human cancer, such as prostate cancer
(Tamimi  1996; Bussemmkers 1991) and col orect al
carci nonma (Abe 1999) and neurobl astoma (G anni ni
2000). HMGA proteins are useg by many viruses as well
as by 25 control factors prow ded by the host cell
for the expression of viral genes or as co-factors,
imeEr alisa byherdfsm®an papovamipastadit (Legerapeitdae target
1995) _Epstein-Barr virus (Schaefer et al 1997) 30
%}%%%1%1 npl ”é%%ewkﬂtﬁdﬁ%fhagﬁfot fYF8119D9 thmsenéh aridiciple
Q—@Q@Qbf@ £dd VC%D%&‘BQilQE’engﬁés%}TIﬁ; dLal a gooérelfgntlng its
particul ar HVMGA proteins are 1 nvolve
m@’gwmtm S@fretalwb KEaaesn%ﬁOzb,n (Sbaacrlaar@@omumerTbﬁs for
' npl e this
HER LT B ofo8Pa TERBTER ] SINET Elreeaher) apaifate HYGA
em:eésfpitg,eneémf gl i AUy papevadanide ) Gcd1egehatt been
al . 1995), regulation of the EBNA1 (Epstein-Barr
%‘F‘F‘ﬁl%e‘ﬁuclléar VdittPgerPr1) dehe EFll’FhehEb@teﬁYeBlar undergone
oéf@“&Ma&@i&leSZD@BntEX ESSE%@%'bbﬁa%o ? . It has
con rolling viral latency ( Scﬁaefer et a ),
begul shiopm oint kairEl3 fodetdi dtheteathy) g;}EIN‘s‘:l'Df ofhevarious
| opl Virus-1 whi ch c

6&??%?% yczaépcreérss}é%noéio?elﬁ 1 'pa 9 &ltl&l sFgfuced by

@tne HIBNapy eguldateinaiviafa it héxpﬁ:@@@h@h ZofaC&ﬂltlﬁsense RNAs

he 15 | aten hase, of HSV- French et al.
G555 S o7 Lt o CraTher SHROL| GRECRRTAE naF a1 2004)

repeats) pronmoter of the humane H V-1 virus
(Henderson et al 2000). The requisition of HMGA by the
Al ceprlinfuheheoneest bef use@ wisr al rdicgeesds.d slimgnostic

ﬁHQQéfe§Brbgﬁgq‘%%\géégmgﬁﬂ§ which patients would benefit
from an aggressive cancer treatment. There is a close
correlation between the ‘degree of the malignant
transformation and the amount of expressed HMGAL. This
can in turn be correlated with a poor prognosis in many
types of human cancer, such as prostate cancer (Tamimi
1996; Bussemakers 1991) and colorectal carcinoma (Abe

1999) and neuroblastoma (Giahnini 2000) .

HMGA proteins are used by many viruses as well as by
control factors provided by the host cell for the

expression of viral genes or as co-factors, inter alia by

] Human papovavirus JC {(Leger..et al 1995)
. Epstein-Barr virus (Schaefer et al 1997)
. Herpes simplex virus (Panagiotidis 1999 ; French et al

19906)
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regul ati on. HMGAL al so appears to play a decisive role
as architectonic co-factor in the integration of the

“viral DNA of the HIV-1 virus, of the Ml oney nurine

| eukaem a ~virus (MoMuLv) and sarcoma bird flu virus
(ASV) into the 25 hunman genogg, and therefore appears
to be an interesting therapédtic approach in

antiviral treatnment (Van Maele et al. 2006, Li et al

A998 T NAdpRF$h Bleer JH99 ¢ ain@¢@6}0rs of HVGA

proteins are therefore also suitable 30 for the
treatnment and di agnosis of virus infections (Reeves &

3 As .t _of the.previousl N
SECASLbusLo2 A0k BRartert LU B Ol acicn

oif selasesransct hptfosuot abi LetyyeasnumbhedgREStviiG aTaIdeB s in a
L-nuclei.c acids and in particular 5 sgiegelners_
RRsectedlagai REEMPhBSe T of Bilfs &% bBeus@puliafriqmeof the
SEEVENL ] O, okT aaldTeps - ARd A A0NPSL S o, LhE BPWENes of the
diseases. Particularly preferred spiegelners are in

hyman eepewevionst hEC splegelnmess déscri P herepnlakhon of

LS nect | it s recognised t hose ;skilled in
b gp AT s S Rt an VhEM nBoTHAA SR nor sgene of
tiaw eEpseaindByel opedst QEBV)speehice HYGACPhOU estSorisible

esul t of(@&g domai n _approach illustrated in Exanple

T hesB A0 A9 oW 78 ler 085 SPEACt i VFPFSRPER BF het L HMEROT)
PEQE BASon W £h Gan bes-seendfomdhe aligh®ene of the
ilTustrated in Fig. 2. 15 Furthernore, it s
Heerehi sedimylehose/igkidtled i HIVellart wWhidgthi s daadsd  the

cl el i.ds in t i_nvent.i.on

ol SR BEPRE S "t o BB Bl eos o1
9335, ofregpilegelonerst t tate bppdmaseirnt? acelckikar @@ring the

ju)

%%ce tors Bo HNGAJ?““&%JE& The varjous structural

ase, (French et al. 1996) and

TS P

regulation of the LTR (long terminal repeats)  promoter of

the humane HIV-1 virus (Henderson et al 2000).

The requisition of HMGA by the host cell in the context of
viral diseases 1is not only restricted to viral gene
regulation. HMGAl also appears to play a decisive role as
architeétonic co-factor in the integration of the wviral
DNA of the HIV-1 virus, of the Moloney murine leukaemia
virus (MoMuLv) and sarcoma bird flu virus (ASV) into the
human genome, and therefore appears to be an interesting
therapeutic approach in antiviral treatment (Van Maele et

al. 2006, Li et al 1998, Hindmarsh et al. 1999).

Inhibitors of HMGA proteins are therefore also suitable
for the treatment and diagnosis of virus infections

(Reeves & Beckerbauer 2002).
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are illustrated in nore detail in Exanple 1. The

nucl ei ¢ acids according to the invention conprise in a
preferred enbodi nent al so those nucl ei ¢ acids which

are 25 substantially honol ogous to the sequences
speC|f|caIIy di scl osed hEYEI% The term "substantially
honol ogous” shoul d preferabl’y be understood in this
connection to nean that the honology is at |east 75%
preferably 85% nore preferably 90% and nost

referably nmore than 95, 96, 97, 30 98 or 99% 94
ﬁeatéﬁmW%RﬂQﬁcﬁQﬁlH§eﬁé@BPéVn@eﬂ@nﬁﬁéaﬁﬁﬁbmﬂvﬂiWﬁment of
HM@Aeggogghgﬁ §HCQEQ BY st 1%%%s%re§ﬁm§ J Vgp anablllty as
shoul Ur t hermore be underst0od to i ne e al'so
dhagrontittei markersls mh+nhcbenpr|sesdmucéndc aei barticular
sequen es su%gfgs are 5 desc d herein parts
?ﬁ%?%% MEHP eSS 02 PRENS xt 5§ hBFOFﬁénﬁuc‘Taé? cbe used
astdsher ghersaiibmartschbrenel anar evidiydyed L %ﬂ% above
bi nding to HMGA proteins. Such a nucleic acid can be
%??%%Sf r oS Iditddl R dvered nspi¢eplegapppaehyin this
SbRALERLOA Obnb! UBEALLEAneR SOt ts%@'l&s%dcamdér% iIVOINE this
el ther one or both en £ the “nucl ei ¢ “aci ds are
dpsueosednherteiis Aeshgnﬁeadngncanhabeoshnmﬂa&eiﬁethe art

n nce of_.nucl eot,.des ._can invol ve
%ﬁc eotllﬁ? etWden tRE: gl%%%}tiﬁ?%ﬁg?{h%¥%alhave been
auctBopedesorFur Sheoraie thesh esrpsdhosf easng sRewhd of the

al so, 15 be understoQod as referring to the deletion of
deme &y §8PT8AEDI AdilViSEFAteRuci e R XY kS of CheSSeqidscallow

of cEB%sn"!J%lax%'tEVJ.@?' @L&t@lﬂ s Rseduies el o éhﬂgte% 9hCn pe

al so involve nore” than one region o t e nucleic

aced( Eyomcthe dihgonmenhelllngenaton, innFibi ch.

connection each of these regions may 20 be as snal

as one nucl eoti de | ong.

Furthermore, it is recognised by those skilled in the art

in this field that the nucleic acids according to the
invention contain a number of structural motifs, which
define a class of spiegelmers that bind as intracellular
receptors to HMGA proteins. The various structural motifs

are illustrated in more detail in Example 1.

The nucleic acids according to the invention comprise in a
preferred embodiment also those nucleic acids which are
substantially homologous to the sequences specifically
disclosed herein. The term ™“substantially homologous”
should preferably be understood in this connection to mean
that the homology is at least 75%, preferably 85%, more
preferably 90% and most preferably more than 95, 96, 97,
98 or 99%.
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The nucleic acids according to the present invention

may furthernore be either D nucleic acids or

L-nucleic acids. Preferably the nucleic acids

according to the invention 25 are L-nucleic acids. In
addition it is possible that gne or nore parts of the
nucleic acid is/are present a4 D nucleic aci ds, or

that at |east one or nore parts of the nucleic acids
raéar€etm NUG] &l i ACIASidsThe dRr@iRAr k'o Okhet NEhvention or
nucl ei ¢ acids is understood to denote as little as one
BOchBEfedtdides SoeRrAlBDeit® athds rresephedaveption should

erej ucl ei ¢ .ds or, L-nucleic .

oL hEBREO P BhAePS BB RS TEThER hbti hreo: mucletc

autiei whachdscommcinel ngutdel be aprieseddqidVede | 6ich as are
onsi st of L- nucleotides and include at |east one .

%‘?ﬁﬁﬁ%‘?ﬁi dETRRN LT DPRFHSeotP@ESCL /pr BFEEGERY LY xB® the

tQténpakhatthatnd snhcdehiterentad rom the regi@nNQhts thereof
regions that define the nucleic acids according to
fhe presdmed nientilon, Pinding o effMGlbl prétgedsto Such a
. pa t eo [ re dnvolved_ in.an .

#E?ggégt%%%dMAtIlo%ﬁereggy%g &?Q¥ﬁe¥§8E?eF&S§&P&§§ herein,
Poef erap Ye sughshobrruthgobirde rundaitieth .t 0 A hehebifng can

ch, 10 re?kon or to each Qucleic acid according to

a

FREChFRsBRENSE nPdift | O DPRMa SBAST it cthenbBaLRERt 2Sdes, as

Brougheelbdes Heeiaf! as 3hNICHirnY &ahi BKEH, WRIGRe the
preferably binds nodifications such as PEG and HES to

tRBShucl B EUeRFes @Ecormimkpelid®® prebent irmamtidmvolve
Aac YL Ao the seane,dly thenpresent Lgwentdion, ki 0N p;pn,;

enbodi nment 't el c acids according to
nnegeattodes al sdunttleamterehase aceéds whbecheatagpahbudld also

a%: 021 g%ﬁtgggl ea{sc %glfgtrwggr %Ion ékli]eesge gg 81[1 I’c]al'lf(:laeécfew as
one individual nucleotide from the sequence of the nucleic
acids disclosed herein. Shortening can also involve more
than one region of the nucleic acid(s) according to the
invention, in which connection each of these regions may

be as small as one nucleotide long.

The nucleic acids according to the present invention may
furthermore be either D-nucleic acids or L-nucleic acids.
Preferably the nucleic acids according to the invention
are L-nucleic acids. 1In addition it is possible that one
or more parts of the nucleic acid is/are present as D-
nucleic acids, or that at least one or more parts of the
nucleic acids is/are L-nucleic acids. The term “part” of
the nucleic acids is understood to denote as little as one
nucleotide. Such nucleic acids are generally referred to

herein as D-nucleic acids or L-nucleic acids.
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20 include several parts, at |east one part being a

nucleic acid according to the present invention or a

part thereof. The other part or the other parts of

these |l onger nucleic acids can either be-a D-nucleic

acid or a L-nucleic acid. A?y conbi nati on can be used

in conjunction with the 25 present invention and for

the purposes and uses such as have been descri bed

heesraihglyf hannugl pireraehrds aGQUPikht L ehbNucleic acids
invention. This other part or these other parts of

2REOrdhner ﬁﬂblereadR¥Q§QFMavénaeﬁ@ﬁ©m(MtQﬂﬁﬂstslof L-
' r tk [,ndi f ion,. and i rtjcu

dot Fomthe Gnarhstbas gl THAEE Mhe PR EREUS Huon

Pungtientide tbDsal bowfamabdyer ddtkiedn Wd h 0t BIrt that is

cules, e£.9. fqr the 96 purposes  of _
ﬁqoﬁ%rg%f??gat%elb‘%?.ctg't%s-qqgﬁlﬂrhg,ordetréétlpﬁﬁ, that define the
Arpléfication, JMHAdGR | 08 hd CFEasiNgihbention, and is
nol ecular weight. 5 In particular in this connection
Prafereabty afivedasouskgsehpeaits ém@nﬂﬁﬁ(ﬂHJQﬁﬂake involved
i Qnsi.st-.af _L-nucl eatides, d preferab : .

%@ngpsﬁgg%#%fg?éI§ %#gﬁ-ﬁgé go?ﬁ'es.<gccg58iﬁ§%&FﬁqwaClds'
peeférabhy fucohcheDenacildstasieused fiaee o thealed of each
nucl ei ¢ _aci ds mhigh consi st of %>nuc|eotides, and

Pret P affy CongR§ Sl §CHF BTRAEEG de’. the present

ifivespesti ve ©f ahetdare kRl negh&d tméct d saefOE NG Tt i des
the invention consists of D-nucleotides, '
Anuéréotdted &Pager1Ponbilddtiesn ofhidle pweferhdly binds

ﬁ&@@&{@%ﬁf%h?e%%ghfo%seﬁéﬁplgné ﬁﬁﬁﬂogbCQlengﬁéggigracids
a defined sequence of regions which consist ©
teestdone to ntled gotéskenanthweénteast one D-nucleic

acid, the nucleic acid can consist of one or nore

deoxyri bonucl eoti des, ribonucl eoti des and 20

woribimat thes skepeof .of the present invention, in one
embodiment the nucleic acids according to the invention
also 1include those acids which are part of a longer
nucleic acid, .wherein these 1longer nucleic acids can
include several parts, at least one part being a nucleic
acid according to the present invention or a part thereof.
The other part or the other parts of these longer nucleic
acids can either be a D-nucleic acid or a L-nucleic acid.
Any combination can be used in conjunction with the
present invention and for the purposes and uses such as
have been described herein for the nucleic acids according
to the invention. This other part or these other parts of
the longer nucleic acid can have a function that is
different from the binding functidn; and in. particular
from the binding to HMGA protein. A possible function is

to allow an interaction with other molecules, e.g. for the
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In a further aspect the present invention relates to a
phar maceuti cal conposition which consists of at |east

one of the nucleic acids according to the invention

in 25 conbination with one or nore other nucleic

acids, in which the other n % eic acid(s) preferably
binds to target nol ecul es other than HMGA protein or
exerts a function different to that of the.nucleic
porgdssascordd NGitMob hEi sd OVERS | ORrod3@-34nkih®, detection,
construction of the nucleic acids according to the
PRDEAELBATASL - MRY il kcalei o iar adnsreagésgs tbe molecular
neyghal reasons. L-nucleic acids are enantioners of
natdrally occurring nucleic acids. D-nucleic acids

are however not 5 very stable in aqueous, solutions

nd_in,particular jn. biological systens and in, .
B PR B s st LR SCCOURE 1o5r THUNDA Hnsfpids as used
peesencaref muecleasescibat wialdy cOSSUEFI BE NUCHEABESEides,
in particular nucleases fromanimal cells, are not
abfeProlBF 2hky demsishuerBpPechel dsof Ab-Rugdepbides . of
this the biological half-life of the L-nucleic acid

in such a system including the human and ani nma
bodgrdisgsygniihi panttliyulmer dxsed:1€ir agcodnt asf ddeel herein

k _of. degradabjlity.of L-nucl.eic aci no nucl ease
%?éaﬁaﬂ§%el%réidé#% g%éc&roﬁﬁgédsgndo h _%%Cf%gﬁ? gpt and
stdeeefbegt Sodbiaf ecohsEevely Jhi 5-RsPESHtiAeEact
demarcates L-nucleic acids fromall other conpounds
that are used !n the treatnent of diseases and{or
g 80596581 fBdoienGhude the 1 NPT ESENCE. O %twﬁécg%rbﬁﬁg to the
causal involvenment. L-nucleic acids that bin
speentienl gong st st apfetDmobebedei dés oughn2@l@otides or a
ggﬁ??ﬁ%éf&glg%e%%gtéugvnéﬁg X%%Bgﬂégﬁéﬁkbgﬁig for example
a random combination or a defined sequence of regions

which consist of at least one L-nucleotide and at 1least
one D-nucleic acid, the nucleic acid can consist of one or
more deoxyribonucleotides, ribonucleotides and

combinations thereof.

In a further aspect the present invention relates to a
pharmaceutical composition which consists of at least one
of the nucleic acids according to the invention in
combination with one or more other nucleic acids, in which
the other nucleic acid(s) preferably‘ binds to target
molecules other than HMGA protein or exerts a function
different to that of the nucleic acids according to the

invention.
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or aptamers- which consist partly or conpletely of L-
nucl eic acids, in particular those parts of the
aptamer that are involved in the binding of the
aptamer to the target nolecule, are terned
spiegelnmers. 25 It is also w ghln the scope of the
present invention for the n@ | eic acids according to
the invention to be in the formof single-strand or

- dRebl@srsddand iic] 8iEC Bed deuc1e8gar dLess qc%ﬂ%’ to the

they are present as D-nucleic acids, 30 L-nucleic

BRYBBLHPD DaB- dudiwg ke ke | é§ldandtsvm@dh@ntaheyuar éOrDNﬁeveral
R . Typic e i ¢, Aaci cordl ng £o

Péa ‘Tnvent | %nﬁglf)é{eé?ng?y% ran n%%lagll ¢ AT s, © |rbaf1turally

@qcuaczmgmnuoieuhe apriidsar y Beguehete caatdisn agef iHBfver not

seconda%}g structures and can therefore also form

YetYi at PP r 0Bt uPBYSO%Re FREFEISiciae adBorBRAGIEBLAr in
Eh@lb@ﬂ@@llQQSQeQBYEﬂQ%EYErHﬂd%%d%%éyn@%ﬁp§£§ang%daccount
in the sense’that two strands which are conpl enentary
oF phPEI y S&SRPISENENt a?%ﬁ%%ﬁc%neoénoﬂhéﬁeaseShyEr| dNasmtkally
a hi s s bi | to t
oo g ROt e ame iy B OB o T bR i st fh b L aPry animal
¢¢lite muel et amkbemmsbSeah Hb@nmﬂ*ﬂ&ﬂ%?&clgflds As a
forn1|ns of the L-form The nucleic
OCCUQ{ gor cﬁﬁlr?g et éogﬂgéﬁﬁloﬁ‘aclafn Hefe npfi ftihed L-nucleic
&icd nudi Bhent iONgyearm,NVohyeudpdiVidual hu%%' eRhhdeHhimal
of the nucleic acid and are well-known in the 15 prior
QﬁqY'EkanﬁP§§l§#C§B§ﬁYalmﬁfqa&%ﬂ|cwp%récd@snt|bédthe lack
t t es 2003
84 Qégﬁgagbifl%? & %J %;glé%é%é 9§J%FC386fe ¢ reakdown
Eﬁ@@@@hﬁohre7@roﬁﬁcdﬂ3ammruppandﬂreﬁul(dﬁ94blde effects

| e, c. _Acid Ri 22, 20-4; et al, _
%%%96¥foCléfc %Fas %&g@c%giihognkt demarcates L-nucleic
acids from all other compounds that are used in the

treatment of diseases and/or disorders and include the

- presence of HMGA or its causal involvement. L-nucleic

acids that bind specifically to a target molecule through
a mechanism different from the Watson-Crick base pairing,
or aptamers which consist partly or completely of IL-
nucleic acids, in particular those parts of the aptamer
that are involved in the binding of the aptamer to the

target molecule, are termed spiegelmers.

It is also within the scope of the present invention for
the nucleic acids according to the invention to be in the
form of single-strand or double-strand nucleic acids,
regardless of whether they are present as D-nucleic acids,
L-nucleic acids or D-L-nucleic acids, and whether they are

DNA or RNA. Typically the nucleic acids according to the
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20 24; Eaton, B.E. et al. (1995 ChemBiol, 2, 633-8;

Geen, L.S et al., (1995 ChemBiol, 2, 683-95;

Kawasaki, AM et al., (1993) J Med Chem 36, 831-41;

Lesnik, E.A et al., (1993) Biochem stry, 32, 7832-8;

Mller, L.E. et al., (1993) Physiol, 469, 213-43.

Such a nodification my 25 fg exanple be an H atom a

F atomor a OCH3 group or NH2 group at the 2

pesehtDon of agl | ndingldualt e eohh@eeibat aci8ls, which on

contained in the nucleic acid. Furthernore the nucleic

ACFARE cBEdithG tR)chmﬁerspree@ﬁ@neﬁveﬁprcanncmﬁm@moﬁeemndary

L cle de. nbo .

AT e 2P ao e acot bl n Lo ThEE B ootk e A op tertiazy

ebnecsmseef LRAe nuotlegtd desidandcpoefiengblty the invention
etely of .L nucl e ide .99 In one _enbodi nent

TRE RCLTEPE "8l Flle Bo CORALAG SE 5 SPHEC po e ARER (e two

§ﬁﬂa@@sawﬁﬁbhla@érEoﬁﬁﬁbﬁbﬁt@@&dorAdeﬂﬂ dEMﬂlementary to

nucl eic acid as used herein is a nucleic acid 5 that

eBRsERPENSF are| BySTifweeAurEENC caei @nsttherds. Tmeasexmparts

Stabersty WD nELOMGATL shrands LALMA DUBGhLONAlnogrtan:

unit, t e functlon unit bein and a-target

mr*et@mlearlyrhefattheeasucm\nc nacllell cemtds stnande carturally

be derived £on1 onetofdth uclg g acids according to

PRI At P ohCBP t ARP E9D b@ RavHgEOBR- t he nucl ei ¢

acid in order to produce two strands, or by synthesis

froma nucleic acid correegfndlng to a first part of
the t¥iatehoucl @Ftd%ici FECTrEnGuct @i cth%cuwm@m ngan be

hOalheednvent 5By apdqa chiuLther snuglel H ﬁnd1v1dual
corresponding to the second part of t e tota nuc

necheddides p§ toéeognicded o hrtid| savageeaged@hknagn in the
e C used n order to .produce a .
%%?%P gEe. CHLBBIL & e nDPglFﬁgﬁ%fﬁg ARG described

-part nuclerc acit _
smtemdaldasam bexeh ledtosearbyN waye tofa 1 .eXe@d ®) c@irbeMed Chem.
8rese % %ger mngggsegpeW?&258%§tth%otechnol, T4: 27-
38; Aurup, H. et al. (1994) Nucleic-Acids Res, 22, 20-4;
Cummins, L.L. et al, (1995) Nucleic Acids Res, 23, 2019-
24; Eaton,.B.E. et al. (1995) Chem Biol, 2, 633-8; Green,
L.S. et al., (1995) Chem Biol, 2, 683-95; Kawasaki, A.M.
et al., (1993) J Med Chem, 36, 831-41; Lesnik, E.A. et
al., (1993) Biochemistry, 32, 7832-8; Miller, L.E. et al.,
(1993) J Physiol, 469, 213-43. Such a modification may
for example be an H atom, a F atom or a O-CH; group or NH,
group at the 2’ position of aﬁ individual nucleotide that
is contained in the nucleic acid. ‘Furthermore the nucleic
acid according to the present invention can include at
least one LNA nucleotide{_ In one embodiment the nucleic

acid according to the present invention consists of LNA

nucleotides, and preferably completely of LNA nucleotides.
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nucl eic acid strands are preferably different fromtwo

20 strands that ‘are conplenentary to one another and
hybri di se with one another, although a conplenentarity
can exist to a certain extent between the various
nucleic acid parts. 25 The %Besent i nventors have
established that the nucleic”"acids according to the
present invention have a very advantageous KD val ue

range or dissociation value range, and therefore a

very advant ageous bi nding constant. One way. of

Het e?BR niSRPAHSBIthdithg conslaic | scidsusecanrddng to the

LLiDbris indj n S S escribed i anpl e
QQ%%}&P 'ﬁhwée%l\%jl gcég%f %egmﬁ:@eﬁdlcspa{%%sgg%gg%i %Cjt%' A
nhhetitpeent nooles cpreefier adbd yukesds Hdraginl 1M aAndleic acid
val ue of  about _1 ENEShOU|d be characteristic of a
n

hORE sPRRFFFES BfnBFnd®8f ta tHOCIELdG dHS Stimfs. These

A6 wehktbewd mreagnicsaty $005848KbkRdal F& i@¥dal unit,
the KD value of a group of conpounds such as for

Ekamprect henabcMeiE &Gy actbyanagirs ehdanasgermolecule.
T@geQE'Q@ﬁ¥%Hﬂﬁ%\M(§Y éiééqéaggraégggggnTg% @%f?ved from
a a a pre upper

out 1 pM nentione ove 1S erre
bnei 0Ff ngheahueltdr thedKDavaluwelinbhe qprgfecriraddtov@t either

10 Lhnitin% %%%ug for tﬁe.KD of . nucl eic acids bindin

Phe C1FE7g8 eclf e "ESHSHE &b pPcAFsiSH by P&gguce two

étréﬁds%ﬁbbiBytB?nﬁﬁ@ﬁ@soﬁrbHEap&ﬁﬁﬁﬁﬁa'Hﬁﬂaiéakf l]ponding
0

t he KD val ues t he i ndividual nucleic acids whic

BPné tio NPT pr ferdlf ytobali @ughshin a@id, r dnge. nucleic
fzféeﬁﬂﬁ5$f&3 SEBaQ: bevagkeshed dicqpoghggﬁggr nucleic

first nunber within this range and a secon
afthi porhéspondigeg Prefber edcoppepartalofeshar &€ dka25 nucleic

%%gdg'ﬁﬁfg%aaggﬁggﬁ%ggéeghg%m%ﬁe%%gggsa%r%el O%gﬂ%yﬁ% esis
can be used in order to produce a multi-part nucleic acid
where more than the two strands described above by way of
example can be present. In other words, the at least two
nucleic acid strands are preferably different from two
strands that are complementary to one another and
hybridise with one another, although a complementarity can
eXist to a certain extent between the various nucleic acid

parts.

The present inventors have established that the nucleic
acids according to the present invention have a very
advantageous Kp value range or dissociation value range,
and therefore a very advantageous binding constant. One
way . Qf determining the -binding constant is to use an

equilibrium binding assay, as is described in Example 1.
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20 The nucl eic acids according to the invention
preferably bind to HMGAIb at 37C in solution with a
di ssoci ation constant KD<20 nM as illustrated in
Exanpl e 2. The nucleic acids according to the present
i nvention can 25 be of arblﬁéﬁry l.engt h, provided
that they are still able nd to the target
nolecule. It is recognised in the prior art that

gpeci ki,c v&ngt hsoof the nﬁ@&ﬁégcacég§dsaC&@ngggn%O to the
t he present invention are preferred Typically t

L8NG iPrE bt weepfesahhd LB hutheot |1de}SM 30 At NDS value of

rego t hgse d _i.n.t.he art that
m%%ﬁg ngn%er %g?g%%n% ggﬁﬁ%%€55t 5t ePédr r 8d DO A-dpecitic
passiibbe dﬁl.alengﬂhukorath@.nuoleac et gst AcCol@ NGill be
nventl . Preferred ranges for the

he .
%gﬁégﬁlgggs & ﬁﬂﬂ%ﬁ(? HE ARcEPEI AGtro Whie Koy sdite of @
bRvapt i Ao 8l hsush aabopl 2Qx£%ﬂgotﬂ*é0|rﬁfgléjlec§ acids

about 20 to 80 nucl eotides, 5 about

AGEPEBLNEeSC ABSUPTESCNG SOVRNG isut iviasi eendvi tibiouta 3@ertain
nu oLi e nment .t he nucl eic _

%gpgg acgg§d$%q§$ % to? v@n %ﬁ#ﬁ%ﬁ%dpq%sé%tl?rF preferred

npoeti édmfioiny #abaetfonlahbyKDlﬁbpmeferTmﬁiﬁf&f@ﬁ&ed lower

t S tion. In this, the nodification
gomtl Iégﬁulc‘?ag]l%e aéPas Tofdi Mf t BUFRE1Ci ARkAS oRinding the
tavgkyesnidgdliengcht bhpohyetbY AR MAI1UGO! o £ PE@ss O 1+ is

ot her groups. 15 On account of the high stability of
vhehhncEBRCcSaePEsOL abREr BFAGENS LhEenhient Fon, tha Ko values

B@rttﬁH|ainaﬁvlgﬁale"PﬁgiQEQtb%£1§€ a2%19§5ebe%%ﬁt &S hmea,

L-nucleic acids, it is 0SSi _ Al st &F
nuefeirgbaygi ts aceowdthgntmhumerdn@aﬂu|RﬂbﬂhﬂﬁﬁdIgeﬁgbs can

gﬁpatuecte gylrln such %? treatnment. Preferably

esghc %b?%lﬁg ﬁqmpumber within tHis range

and a second number within this range. Preferred upper
values are 0.25 pM, 0.1 puM, and preferred lower values are

100 nM, 10 nM, 1 nM and 0.05 nM.

The nucleic acids according to the invention preferably -
bind to HMGAlb at 37°C in solution with a dissociation

constant Kp<20 nM, as illustrated in Example 2.

The nucleic acids according to the present invention can
be of arbitrary length, provided that -they are still able
to bind to the target molecule. It is recognised in the

prior art that specific 1lengths of the nucleic acids

. according to the present invention are preferred.

Typically the length is between 15 and 120 nucleotides.

It is also recognised by those skilled in the art that any

-whole number between 15 and 120 is a preferred possible
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“invention accordingly 30 conprises at

invention are prepared as a physiol ogi cal solution for
topical or systemc application. Apart fromthe direct
use of the nucleic acids according 25 to the _
invention for the treatnent, prevention and diagnosis
of the di seases descri bed hereln t hese can be

present or used individually 18% in combination with
others in a pharmaceutical conposition. The

phagrBRCcept s calne Cﬁ(ﬂ%@%' 2 Ogcﬁggoradé&grc?ﬁ he pr %ﬁgnt%resent

east one 0
huﬁﬁétéoaeleraée@IddngamgeStE@rpnﬁsﬁdknunMenifomh@nMuclelc

r har i cal l 102 accept abl e bi nder.
gEE gzagaé reﬁ%y Rkho nBlﬁ@@F“ Don@TRndwRgiths of
hheuf:l elod.td n1par hue:mb@rua@@sb agiurdesoi $o Ay RhOOESides,
is described in_connection with the production. of

?H%Uﬁeapcaﬁeﬁp nyglgosddesed abhongi R0 149 & nuelérrides and

spbodi gent ot be gggigggﬁgggcal conmposi tion includes a
further pharmaceutically active agent. It is within

the scope of the present invention for the nedicanent

t tit th har maceut i -
s e e i L L it S PR

phaenacent iacal soEPost t iion mﬁdifﬁ@@dQ@rﬁor A Dartlcularly
|ntravengus adn1n|strat|on is however also wthi

PheteEEBPe TOF™M et pfn@%f#thaﬁ\;@ﬁubﬁ PEEYIacHon . In' this,

Phar mesautiiGali orc 0gPOSitd oRshaihe adpgpi Satcecro%%lng to the
intranuscul arly, 15 intraperitoneally or

SHB@HF&Q@OHBV?lVQEhepuadwnglyutatm@dyaumyhanangiycol (PEG)
gEebleorabaganacel 1y, |1 uhich conpection, that form

I nvasi ve, but at the sane tine retains the
%Lﬁg%gﬁﬁggzaFlg&pég%;%%argﬁggfiiggl<§?”Q%%'tﬁgglggg acids
according to the invention, in particular in the
embodiment in which these exist as L-nucleic acids, it 1is
possible to administer the nucleic acids according to the
invention directly to a patient requiring such a
treatment. Preferably the nucleic acids according to the
invention are prepared as a physiological solution for

topical or systemic application.

Apart from the direct use of the nucleic acids according
to the invention for the treatment, prevention and
diagnosis of the diseases described herein, these can be
present or used individually or in combination with others
in a pharmaceutical composition. The pharmaceutical
composition according to the present invention accordingly
comprises at least one of the nucleic acids acCording to

the present invention and preferably a pharmaceutically
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20 active agent. The nucleic acids according to the
invention are preferably contained as such, or in
connection with the pharmaceutical conposition
according to the invention, 25 dissolved in a
pharmaceutically acceptable fg%vent. Such sol vents
are in particular those that e selected from the
group conprising water, physiological saline, PBS or a

gtoepsense!l ihabyr.i N Rt iLubafddr SHuy! %%0%§Pﬁ%&8&rg%inder

Such a carrier can be for exanple water, buffer, PBS,

8D grecksewsolnt itbs, tpedfer abiny Rialspzbcgilmm@olajthbmlder is
I SO- i Cc),Starch 5 gelatin or any other

él%%ep]t[)g@?%lo:’,asca?rsi epeéggg%gﬁjce.msuc%orgbeﬁ'J?eorrg a"_i”eth the

peoéuat L gn kodwtie médibsenskt) | ed ididdiodd hérdhhs 1In a

ield. It js within the scope of the present invention
FOFEi%E BbBAPRAC o PO T SCTRSOIHGH (S RARIG AP LG Ludes
seasttR8e Phath8celUELEl Cyaghds vACGQLMHNY tf%tﬂgaw%ﬁﬁin the

invention in its various ~enbodi ment’s, including, _
$OPP? esPfi ctide t heFesentt hdanvandliginc afpd ashe medicament

(g%%fll macﬁi . efESLT1 bed herei n., 10 In ]?Hlf;urt hpe}‘lrarmaceutical

e medi canment CoOnMpri1ses a S her
pbrapomcelen cas | s ad¢sorilagenher&uash furt her
pharmaceutical active agents are for exanple protease
inhibitors, proliferation inhibitors and angi ogenesis
PROEdEAIOT S 8RE/ Phaagerksnttikall s Lyi oSt akl g.ntended for

effect. 15 Alternatively or in addition, such o

U IR ROBhar FatRUE FEAF 9N act e lagdeweivera st twdrthin the
[ Ci ing . e t Lnventi.an. .

RTnd vty TRE Gl R B nEBR, LU " imageutica:

ePmpo? et s ei ¢ taci dsbet hatadmimli $ e sed ar getn et @ arly,

%é?%ﬁé%%ﬁ%ééggfg%1%%gg%%g?gggébugﬁyhasd%ggg“gdﬁykf;¥¥ation
routes are orally or intranasally, in which connection
that form of administration is preferred that is least
invasive, but at the same time retains the effectiveness
of the pharmaceutical composition and the pharmaceutically

active agent. -

The nucleic acids according to the invention are
preferably contained as such, or in connection with the
pharmaceutical composition according to the invention,
dissolved in a pharmaceutically acceptable solvent. Such
solvents are in particular those that are selected from
the group comprising water, phyéiological saline, PBS or a
glucose solution, in particular a 5% - glucose solution.
Such a carrier .can be for example water, buffer, PBS,
glucose solution, preferably a 5% glucose solution (iso-

osmotic), starch, sugars, gelatin or any other acceptable
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nucl ei c acids according to the present invention. The

pharmaceutical conposition according to the present

i nvention can be used for the treatnent, diagnosis

and/ or 25 prevention of each of the diseases or

di sorders descri bed herein.lgg a further aspect the

present invention relates to met hod for the

treatment of a living organismrequiring 30 such a

theat BRNisubdierRicn t heuelt had-4ncldideset Benerally known to

adm ni stration of a pharmaceutically active anmpunt of

5ho8845kidase bRetHE BKE Abcltéiic Fdieds-according to

the present invention. In one enbodinent the Iiving

organismsuffers froma disease, or there is a risk

Thatis twikhinsthberscdponvsuthe prsease, ihkendiseasr the
one, of ﬁ ose 5 ntioned herein, in particular a

gﬁéggggePﬁéfa COFEEE éﬁll?PcﬁﬂﬂE%%?oﬁt @ﬁthé”ﬁééDf the

Ahcosecofadites NnHekBr@ingCitds aREOrid]yig i A hen pr Q§§n@arlous
i nvention for the roduction of a nedi canent.

APPRELGRNERe UlSREBIdiME nititei BOACH TS tatictratl ng:hteefettl@e the
hAMERs Logcakr gad¥ohaLlows fLamibhe s Bugl weenl,
above

[Tustrate proteins irn-the various
di seases and states, this aspect wll be dlscussed
urth relna ter. for | | ust atlve 0ses.

pPEFel §LRERE &gﬁ%§n éiqﬁﬁﬂ%ﬁs % further

bﬁaemaceuﬂ@&aa$yngl yatoyokved aaehhe di agnosgsc@nd fyrther
prognosi s of _neoplastic diseases and have been

BrepBaeauLsCpbt eAEFare bRBfBFRer 37¢| nfokal e¥gmplesuerotease
e Sxpessy, Db e TR AR LS S s
éRbib$§PDﬁ iandotvar asgentst ithaf have a cytostatic effect.
Alternatively or in addition, such a further
pharmaceutically active agent is a further nucleic acid
according to the present invention. Alternatively, the
medicament comprises at least one or more nucleic acids
that bind to a target molecule that is different from

HMGA, or has a function that is different from one of the

nucleic acids according to the present invention.

The pharmaceutical composition according to the present
invention can be used for the treatment, diagnosis and/or
prevention of each of the diseases or disorders described

herein.

In a further aspect the present invention relates to a
method for the treatment of a living organism requiring
such a treatment, wherein the method includes the

administration of a pharmaceutically active amount of at
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t he phenotype of a | arge nunber of tunours and
net ast ases of very many types of cancer (Sarhadi et
al . 2006, Balcercak et al. 2005, Briese et al. 2006,
Chang et al. 25 2005, Peters et al. 2005, Sato et al.
2005, Chi appetta et aI.20041 gi et al. 2004 , Chuma
et al. 2004 , Donato et al.19004, Czyz et al. 2004,
Kettunen et al. 2004, Lee et al. 2004, Chen et al.

2004t e ebrakhe2003:1 8 @cgrgaak a%co-ﬂiin%ogg’ t'ﬂeo_hf;resent
et al. 2003 , Masciullo et al. 2003, Nam et al.
2008ntPper antlonions anbodboght Hthge BNMEGAND cimjanism suffers

[ I i gni fi tl it .
SABLCSe! 04 GOLLE| on Ol LLoaT LYl UL PO ) sueces

debect soohofa t i sdddaAla/theexpriessisen bevely i Bne of those
biogsies and its histological A characterisation is a

BrRGMREREfAC &5FRdaeh tHPt h@agairyiladet écti BhSepFBgnddias  is

asdchdsBli fhcabhaacehoneqrkastine A 3pas6% Af‘%Pe nucleic
particul ar the diseases and conditions discusse
REELEPNbeAAstaxdimy t hePnorihan agssenst i ombeiween HWGAL the

' n r ! lerotic plaques is described in
PruR-PEe R s o2 O &P EE er ol a1 “2005.) - FhOAL
regul ates CD44, one of the principal target genes for

e formation of plaques. In this connection it was
%‘EGHBng’gﬁﬁ’aﬁ edS€o the t8Er MRy 2FitdSueacerrdingeto the

ahbeatednr ati-enRays¥eh 13%sN&Q-drtdHER ! invyBRGH AT SR Prateq
nmuscl e cells, macrophages and new bl ood 15 vessels

RROECaohi HHGAXpression dn MWEANaHMUAL dimreeres and states,
Epggefgéﬁeég 'Jﬂpekgj %H%c%%g%%toFﬁrkPeEhehégégggkggr for
0 pl aque and i's thus a target nolecul e for
diLdgnostttveppuppssess.20 The L-nucl eic acids descri bed
here and in particular the spiegelners, which bind
HMGAl a/ b, can within the scope of

HMGA proteins and their genes have in particular become
increasingly involved in the diagnosis and prognosis of
neoplastic diseases and have been proposed as potential
biomarkers. In healthy tissue the expression level of
HMGAla/b proteins is very 1low, if detectable at all.
Raised HMGAla/b protein expression is characteristic of
the phenotype of a large number of tumours and metastases
of very many types of cancer (Sarhadi et al. 2006,
Balcercak et al. 2005, Briese et al. 2006, Chang et al.
2005, Peters et al. 2005, Sato et al. 2005, Chiappetta et
al.2004, Li et al. 2004 , Chuma et al. 2004 , Donato et
al. 2004, Czyz et al. 2004, Kettunen et al. 2004, Lee et
al. 2004, Chen et al. 2004, Abe etval. 2003, Blacerczak ét
al. 2003, Flohr et al. 2003 , Masciullo et al. 2003, Nam
et al. 2003, Pierantoni et al. 2003). High HMGA protein

expression correlates significantly with a poor prognosis
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the methods known to the person skilled in the art be
used in asimlar way to antibodies. Up to now only
very few specific (differentiating) and affine

‘anti bodi es agai nst 25 HMGAL have_beeh'identrfied_ahd
~are commercially obtainable ghis-appEars to be due

to the non-existent seconda}9 structure of HMVGAI,
which is not a suitable target for the MHC conplex in

the gener abikRRt9bn aﬂfiQ@@E%@aség,lo6Thégaag§&ctbé§ of the
back&round it was however surprisingly found that the

BMERIL Ay Pac&e rRMSALa/ Beieddiimg sipinsjel meand' i b ohistological

: : o]l ] he. tern bl ot d
FRAS0ecROTL g A1 L NESELR B PLSECE o cary

Bartbedlonr e, pasghodescr iabeld iRidn@iMileatiion of neoplastic
reconbi nantly expressed HVMGAlb protein could be =
deCEEfeq: THE dt¥ctiThat thBe bidteAyest epnd conditions

8R5e08kLBBI hbsetAbbEgdeOUt foOr exanple by an
anti-biotin anti body conjugated by neans of.

hor seradi sh peroxidase (HRP). 10 The in vivo

' ' f i urf her appr in which
Fhoneshare’ NSRRIV DEL-BRDTRBER, ARGILD anc
asedridanbarstand piqsiases adesofipadenhedded iNiterature

tic tumur cells, ich rel ease HMGAla/b to the
Zggégpégﬁﬁdﬁﬁgaﬂrsggﬁﬁ'$ﬁeHHEFQCHQQ¥%ﬁt%%u§D44' one of the
pxthaephl ultargedMALAD ForordcandQathidP bheplaques. 1In

di agnosi s of tumpurs and netastases enbedded in _
RBaFt IfpPes§den Ad prast efabhy, usedPheedi 7o &he surrounding

i gg§ti %@ol Qr ?' nog iC 0 e Qr diia nos}jc.
%g%s (s %E e 10 de Eg? e] herre(;ld‘?r?%ct%f or #PndiFecttyimal,
gaseEMArpraxtesitth pnetéeaklells, macrophages and new blood
vessels have a high expreésion of HMGAL. HMGA1l appears
therefore to be one of the mediators in the formation of

plagque and 1s thus a target molecule for diagnostic

purposes.

The L-nucleic acids described here and in particular the
spiegelmers, which bind HMGAla/b, can within the scope of
the methods known to the person skilled in the art be used
in a similar way to antibodies. Up to now only very few
specific (differentiating) and affine antibodies against
HMGA1 have been identified and are commercially
obtainable. This appears to be due to the non-existent
secondary structure of HMGAl, which is not a suitable
target for the MHC complex in the generation of

antibodies.



10

15

20

25

30

HMGAl a/ b, as descri bed herein, and preferably HMGAl a/ b
as described herein, in connection with the various
di-sorders and di seases. The di agnostic tool is

‘sui table for 25 detecting and/or searching for any of

the diseases and - conditions. described herein. Such a.
detection is possible by thé0Binding of the nucleic
acids according to the present invention to HMGAla/b.

- bingdi j et pc ' irectly or
A Iy R e E T e TLEG HIsR SR TRafoby o Found
khewn tthe thboseisklited HMGRAe/&rbinmiinighispifdgildnedhe’ ~bio-~

LR, e tes it Lo Lle present dor nvention.

det eadion ok 1t Bendkcliel Cadddds accordifgs to f@fth%rmore, as
present invention, preferably the nucleic acid that
F@Sﬁéaﬁﬂdorlnca%x%WHi;t(?rHMGRqﬂmhmﬁamﬁﬂﬂj prpfesablby HMGAlb

2hD- oMy @ po | aBELLERAALS PTedpLably sgLegted or vy,

romthe group conprising radioactive, enzy
bPiobingéenied |sgheiddlmgr |is prirmdiepl ewd | fdnowRaln@3tksS by an

aye.been devel oped f.or anti bodi es can be .
égg%f QaO?ént h&? ﬁ%‘?éé( '3 CRUPYY3LESor BY ndheats t RE phekepradish
peventiidase the target nol ecul e-binding 10 antibody (HRP) .
bei ng replaced by a target nol ecul e-binding nucleic
acid. In antibody tests which enpl oy unl abel | ed

t ulyez bl pdi ng jant] [ e_d tion is
L0t TELASULS D00 0 AR, 1D SRS o,
haswhpean thsdirfuaie i tacideli aacbrdéngempy ikl rofention can

u scence, 15 | abel s ;and binds to the target _
;n%l g{:s%ag'- bi ﬁr Ty ht PBBdy = =15 53 Fe alrfeag?ét_rﬁr? PROpRged in
gaseodica tumberc eellls, phieferablyieassiclEABL/Y to  the
according to the present invention, the nucleic acid
PUTROBRFrBE itiPUiuch FheabBPtecthensal Fhpelextracellular

puehesabl ¥ sbeig sgbesied &BOQ%kbed9£§%%Eis of tumours and

metastases embedded in healthy tissue.

As preferably used'herein, a diagnostic tool or diagnostic
agent or diagnostic means is able to detect either
directly or indirectly an HMGA protein, preferably
HMGAla/b, as described herein, and preferably HMGAla/b as
described herein, in connection with the various disorders
and diseases. The diagnostic tool is suitable for
detecting énd/or searching for any of the diseases and
conditions described herein. Such a detection is possible
by the binding of the nucleic acids according to the

present invention to HMGAla/b. Such a binding can be

-detected either directly or indirectly. The corresponding

methods and means are known to those skilled in the art in

this field. The nucleic acids according to the present
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20 consisting of biotin, CY-3 and CY-5, and such a
| abel is detected by an anti body di rected -agai nst
such a | abel, for exanple an anti-biotin antibody, an

anti-CY-3 antibody or an anti-CY-5 antibody, or in

the case where the label is _biotin, the | abel .is

detected by streptavidin or &07din, 25 which naturally
binds to biotin. Such an antibody, i.e. streptavidin ‘
QBv@MEQmedéh'QDEFEnéyfgeﬁgmﬂﬁﬂg¥¥{§fmw?¥%éhﬁ%rmits the
correspondi ng | abel, for exanpl'e a radi‘oactiVve,

dazpahtpe of f ther escdEncie | abéls sicddraring Ergog_the present
_ r antibody.. 30,108 In a further enbo | ment
?ﬁggﬁggPérc3%5%%5%&%%r5%ﬁgQH§EQﬁ? prederdtrathvéft iRgpnd  or
asn dehected HMGANtySeh byna peeeRdapdot eeaQR AdeNts,ch a
this_detection a%ent bei ng -a nol ecul ar “beacon. The

t8BRntqlE dF RBPECUPRA Yhesdews ek farswthe &relwseomprising
skikbgdri et heer‘?ﬁ;mé@ié hig,di eélq‘rocfje%rc%kr?lceef M%%%igﬁgga in

nol ecul ar beacons are nucl el ¢ aci €s

PpeiRripleomllensnowofl téstmudheitc heve prahe HevBeoped for

d, and_accordin hybridise with a part of the
%ﬁé?é%gl% i&aﬁrgﬁ% ?8ag£¥8eﬁﬁbﬂgﬁ? ARELPRL Eh@ Aiddi #geording
0 16héhepneisdet C ACvEh PIORE tfﬁéf|éﬂ&é&%mwﬁbigéﬁ@@—ﬁqnding

| ecul ar beacon are separated from one anot her,

t he, ) D
ﬁﬂF%ﬁggyeaaglPﬁ aTER&AGET nbihe & | tdrastendeokd gnbé-binding
f (o] VA chahge ik i nt ensi g.y. | S,. change
suelerabhein, chapon s, JHancUpigs,, g
targeesemelersletbiisdiinghi mitticostiops of thhe presettion is

AL A A LT AN
heens maidt i Bdt ke t3copei Ddad hevd/Ar EA¥Smatic or fluorescence
labels and binds to the target molecule-binding antibody
at its Fc frégment. In the case of a nucleic acid,
preferably a nucleic acid according to the present
invention, the nucleic acid is modified with such a label,
the said label preferably being selected from the group
consisting of biotin, CY-3 and Cy-5, and such a label is
detected by an antibody'directed against such a label, for
example an anti—biotin antibody, an anti-CY-3 antibody or
an anti-CY-5 antibody, or in the case where the label 1is
biotin, the label is detected by streptavidin or avidin,
which naturally binds to biotin. Such an antibody, i.e.
streptavidin or avidin, is in turn preferably modified
with. a corresponding 1label, for example a radioactive,
enzymatic or fluorescence label, similarly to a secondary

antibody.
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aspects disclosed herein. 20 The nucl eic acids
according to the invention can furthernore be used as
starting material for the design of pharnmaceutica
active substances (drug design). In principle there
are two possible approaches ‘to this 25.. problem One
approach consists in screeni h§8libraries of

conmpounds, wherein such |ibraries of conpounds are '
@heEeE@Qkﬁek|QM@8d%&éﬂi|5H%'Hﬂé%%ﬂé”a8¥Héﬂgcigﬂpfﬁ$d§o the
(low or small nol ecules). Such libraries are known to
presenskiinention hargrtde¢hetheéd fawrl dnallgsede by a second

Loent 30 t.he reening is. a high throughput
gg?ggﬁgﬁg aFg?eer}te’r a%ﬁ)%s hc:leg ?H%Iﬁgﬁ%&lnttscl?eeg?l ng jgolecular
bastoneffiThentecand duz 1609 meaetu@drOoWe®Sords is known to
%gial-and-error eval uation of active substances in a

P§8t ot e-basld a3Sayn Ahtlet nbied@ly, Tacdvridifhg these
he1Ehe1 RS chRY e ON g o 52 NYEE 8 ?igtﬁ%éjss GAN R are a

used for the rational design of activ bst ances.
PREREFAD| FomRéemgnitonlf désiegn rofcledeat i e islibgtamines to  be

LS.t esi of armaceutical .active .substance

LS PERlE bR e LTl MRS S or e
stclietar ecid theotear get bedldeaidatedihi chrtsrnenealdindi®g of
gggernin d. by nethods such as X-ray structure anal ysis

NUEFEatC netfed | PT¥ondhiGe Speorresessy OReRps  of the

8OMRULEET BUHGEHTS AL H@EQ:EEeéeafﬁantQﬁﬂngnQE%ér, which
banks containing structures of a |arge nunber o

drpfier EAt ackBANgal incddsordmr eRwers ecitdronl i spreferably a
Eﬂgﬁbgd fﬁ”.ﬂﬂééﬁ@qg§ker' %@?ﬁéQﬂﬁggggt%%F§%q%%ugdswith the

are. In addition tested i I at _
rabiionabf descyaiof aatti peobabshances passkake as its

It is within the scope of the present invention that the
nucleic acids according to the invention can appropriately
be used as L-nucleic acids within the scope of the various

aspects disclosed herein.

The nucleic acids according to the invention can
furthermore be used as starting material for the design of
pharmaceutical active substances (drug design). In

principle there are two possible approaches to this

.. problem. One approach consists in screening libraries of

compounds, wherein such libraries of compounds are
preferably libraries of low molecular weight compounds
(low or small molecules). Such .libraries are known to
those skilled in the art in this field. In one embodiment
the screening is a high throughput screening. Preferably

high throughput screening is fast, efficient, and is
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starting point any of the nucleic acids according to

the 20 present invention, and conprises a structure,

in particular a three-dinensional structure, which is
simlar to the structure of the nucleic acid(s)

according to the invention or is identical to that

part.of the structure of thePRucl ei c aci d(s) -

according to the invention that 25 nedi ates the

bhpdipg tOHMGPr Qt eing 41L8 10N GRSE, e%[L;{(l‘ﬁa@ion .of  active
structure also exhibits the sanme or at [east a simlar
bhhdtagceehani autarget hwohachéeebasked(spsagcording to

the invention. In either a further step or as an
alternative step, in the rational design of active
Blbstaacesel g 3@c@6@&§ﬁ@b|ﬁotth@'d$BSQ§h@nainvention the
structure of those parts of the nucleic acids binding
RPYCRES praftEihs Gt i RPt ateRdbyfano thehespgapnghoupesign of

whiehear gupsel eeabl y dkﬁ%@%ﬁﬂ&ﬂgp_tﬁ%@lggkkgﬁ%%gngesign of

-nucleic acids. By neans of this” imtation, a

seched Aibbtapcea éonpbendesignbef corstanmaeditvidadh active
is. different framthe nucleic aci.d or the nucl ei c .
SPHE-URT choRGeRRSPe uSbt S5 A art PRy At G S S fgnstonal
sheutationabfdeshgn ehribe agldleewshst antiesh SUCh wormally
ﬁgggound Qr active substance is_preferably a snal

ETHBeSr P¥ gegtiode. SHPh Pt héEaye Ssrustraenianglysis or
hiBI 88 b €S n SONPOYRAS, nASIHRD SF%gE?cUSE'o;ﬁgz t esls) )év:q'd&{}nputer

are known to those skilled in art the fi
BOPgERNE RANES asgldodifessedMd agbnpuob alada MMBks containing

|.SLS n he fo S onpet. ti v ssays can .
ggkggg%ﬁéd o f%l | oWe: heHl%B% L 6 Okci Sl A ng ipmical
thepdbndnvenThensepeetepabliy aaspiiegelo® by .cdmputer. The
L-nucleic acid binding the target nolecule, is _

EGEBFEﬁdtC)Q? bl §T€sol% pRALEtiPR orftRstad in  the

1depthtyr§yMG anal ogues, a

The rational design of active substances can take as its
stérting point any of the nucleic_acids according to the
present invention, and comprises a structure, in
particular a three-dimensional structure, which is similar
to the structure of the nucleic acid(s) according to the
invention or is identical to that part of the structure of
the nucleic acid(s) according to the invention that
mediates the binding to HMG proteins. 1In any case, such a
structure also exhibits the same or at least a similar
binding behaviour to the nucleic acid(s) according to the
invention. In either a further step or.as an alternative
step, 1in the rational design of active substances the
preférably three-dimensional structure of those parts: of

the nucleic acids binding to HMG proteins is imitated by
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| abell ed HMG protein is added to the test system

Al'ternatively, the HVG protein could also be coupled
to a 20 solid phase and the nucleic acid according to
the invention could be |abelled. A potential anal ogue
or a potential agonist or antagonist would conpete
with the HVG nol ecul es whichlBind to the spiegel ner,
whi ch would result in a decrease in'thF si%na
i1 fr 25 esp ing.l The ..
g?%@é%?%g f%ﬁeééﬁzﬂ S¥§9gﬁ 5%‘%90 fgggggg%yiné?%ﬁﬁfﬁﬁﬂ§ to
ngelebtadesl | agwd t uneciest sydStdam whi cByi SmieRewN t®F this
those . skilled.in the art in the field. 30 Ina
UFFR&EF “Reped The hEEFefc ALY Hecor i nGorgouRe  can  be
tBYieRtrueR egarwhidh agsouts i rddvei Ereharard eplistbSe acid or
bi nding 111 behaviour to HMS protein, be used for .
thrgetiYtgiget agbfecumdiohal i‘d@ﬂWGTheSﬁdgl @ix starting
[ ; ordi..n 0 i.nvention c e used.in an e
§?$%§3?g§nf%5dgpgiﬁ%%? gfﬁ . 5hsIbdépt{ESf?ﬁE%Y%nsB?S§ance'
FivEhpreotaimpound pri necpleet hebetaneri dts exrafierapmded Ssmall
[0, whi ¢h HMG agoni st.s/ antagoni sts can be tested. A
b?% accor dirnf ESP%ﬁgepresent i nvention can conprise at
| east one or nore of the nucleic acids according to
the 10 invention. In addition the kit can include at
FBastheneaie nbfe posreRvRIorl Hegarise odnt FOMPOURNS using
BERAbEL At i 3@alRSE WG NE- ULl &l 6 @8'@h%%%og%#¥iéé)in the
the invention has been screened, or to I'ch i'S
Bradsn phef édriably bmiﬂah$ﬁ(ﬂMGnanaknguﬁma ﬁﬂeﬁ &@bnifts and
it control . As.negative 15 cqontrol there can be
HO8 1hEEaPREPEY GoBoBt ao ri DUV g deTaes can
beopbyspnal psopertbes.si mhearyetd c IMEPrA@ it the

ich is not recognised by the nucleic
nggntion, prefergbly a g%iegelmer, i.e. a L-nucleic acid

binding the target molecule, is coupled to a preferably
solid phase. In order to identify HMG analogues, a
labelled HMG protein is added to the test system.
Alternatively, the HMG protein could alsoc be coupled to =z
solid phase and the nucleic acid according to the
invention could be labelled. A potential analogue or a
potential agonist or antagonist would compete with the HMG
molecules which bind to the spiegelmer, which would result
in a decrease in the signal received from the
corresponding label. The 'screening for agonists or

antagonists can include the use of a cell culture test

- system which is ‘known to those skilled in the art in the

field.

In a further aspect the nucleic acids according to the

invention can, on account of their characteristic binding
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acids according to the invention, or a peptide can be
used having the sane am no acid conposition but a
different 20 sequence to. HMG protein. Furthernore
the kit can include one or nore buffers. The various,
constituents can be present in the kit in dry or
| yophilised form or dissolvédlin a liquid. The kit
can 25 include one or nore containers, which IP turn
i Ng,0N r t cqonstituents, of the

%%?a%%?g?ergg yﬁMghe v%ggg 5 ggntgghc%egitloﬁaﬁgfghe§target
gl@dleca@ear evalngtesisary fDheansicnghie exdels iafc®fdaly to the

rlnent using one or nore constituents of the kit.

fimﬁ W 1°De ABRNOR Sthed*t KabO GRPess madftledis oorder
Itbe s eI ey, £hher Seguenceascl ipsioed iher eify %ﬁlﬁ&ygfe there

inthe 5 - 3" direction. It w furthernor e seen
ALt 19 tveiva mqqﬁi%\ﬂﬁEﬂﬁi¢hnﬁﬂﬁy@g®@lsesmﬁmhagQBists can
gRother'sqi.s 5 understood herein to nmean that the
sections can hybridise in vitro on the basis of
general base pairing rules, or that the sections
i,di se or.can ridise under the conditions of

gggaﬁa?c%ﬁﬁg+ﬁﬁ E§c$§§ﬂ9¥%§?@%rFBV%EHlﬁPtﬁaqnﬁpmprlse at

abatherory &rempheseait tHehymbIdlda'l%edaéPcﬁé“ HB@%&d&'ﬂ% to the
10 conditions_of use. The various SEQ ID

&ﬁgﬁPEéPnstHﬂﬁLﬁ@delPﬁetﬁGdkﬂﬁ:C%mlﬁscésdd|9¢ld§ﬁﬁt one
B%reher@ndeEthgégeBrnDhg yke, ?g%%gégPsas USﬁgG protein

herei n, the actual sequenc S an I'nierna
ﬁéﬁéﬂéﬁc@@hﬂﬂaQhﬁﬂnu¢bﬁmblaclheaﬁobdehggddﬂﬁHE ddBention

Hag %éé%léé{ééﬁé&{:gr to which this binds, preferably in
liquid form, can be used as positivé control. As negative
control there can be used inter alia ~a peptide that
behaves as regards its biophysical properties similarly to
HMG protein, but which is not recognised by the nucleic

acids according to the invention, or a peptide can be used

~having the same amino acid composition but a different

sequence to HMG protein.

Furthermore the kit can include one or more buffers. The
various constituents can be present in the kit in dry or
lyophilised form, or dissolved in a liquid. The kit can
include one or more containers, which in turn can contain
one or more of the constituents of the kit. Preferably
the vessels contain reaction Dbatches, such as are
necessary for a single execution of an experiment using

one or more constituents of the kit.
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“the two sections hybridise with one another” is
understood herein to mean that the'sections can hybridise
in vitro on the basis of general base pairing rules, or
that the sections hybridise or can hybridise under the
conditions of use, but are not necessarily hybridised with
one another or are present in hybridised form under the

conditions of use.

The various SEQ.ID., the chemical structure of the nucleic
acids as disclosed herein and the target molecule
HMGAla/l1b as wused herein, the actual sequences and the

internal references are summarised in the following table.
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¥t 3s piphgnztire mBcopenof the pr¢s¢mtllmvenﬁiqn that if no
R L P A T
ef [th'e indclheild |I&dids |adedNidhgOro rthe Gﬁﬁﬁbtlon, these can
be freely chosen according to the technical teaching
disclosed herein, i.e. can be chosen so that they exhibit
the necessary binding behaviour to the respective target
molecule and/or are able to form the structures, in

particular secondary structures, described herein.

Furthermore, it is within the scope of preferred
embodiments of the present invention that in the case
where, in sequences that are identified as RNA sequences, T

is given instead of U, then T shall denote U.

The present invention is described * in more detail
hereinafter with the aid of the following Figures and
Examples, which disclose further features, embodiments and

advantages. In this connection:

Fig. 1A shows aptamers generated by in vitro selection
against Dp-21AS-HMGAla/b, which bind the 21AS-
HMGAla/b domain;

Fig. 1B is a representation of the identified, repeatedly
occurring sequence regions .of the aptamers
generated by in vitro selection against bp-21AS-

HMGAla/b, which bind the 21AS-HMGAla/b domain;
Fig. 2 is a sequence comparison of HMGAla/b and HMGA2;

Fig. 3 is a shortening of HMGAla/b-binding aptamer
NOX-f£;
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It is wthin the scope of the present invention that,
if no sequences are explicitly given for the

i ndi vi dual sections of the nucleic acids according to
the invention, these can be freely chosen according
to the technical teaching 5 disclosed herein, i.e. can
be chosen so that they exhi bit!® t he necessary bi ndi ng
behavi our to the respective target nolecul e and/or
are able to formthe structures, in particular

gegondary shppctures. desglifgd heyein. 4
Fu?thernnre, It is Wthin tﬁgﬁgcoggﬁggnﬁ%%?%rrgg shortened
enbodingntﬁMGAlahb—piedéng aptentroNOKkd: in the case

%@ere |n_s$guences t hat gﬁg.identified as RNA _
saduences, SHPs gi vERNTPRILEdPTof A5Sathert OF sHAFFSuring  the
denote U. BbndbRgpresentiMEAVendbi 0bhésS d6861b8ErAAd. natural
nore detail hereinafter with the aid of the follow ng

Fi gures anB3TERAnpINEs, 1hitéte disetrbseet §r ftHaxte assay;  the
f eatures, Laen a a I ' .
ghedhgents apdc %;fgt%t ne%ncéfr %%Q{eztc?sby with the

connection: 20 Fig. 1A shows rs gene I'n
vitro sel ebindingagainst thbe21 ASetiMBAinabt WHMIATH ndto  the

the 21AS- H a/ omai n;  FEig. IS a representation

of the ide%%??%%%?agggzafgﬂﬁyg 2é§5bcu???ﬁg §%Hﬁéﬂce The
regi ons of debecapbaness tgﬁﬂe&ﬁhﬁﬁibWMGml%iFﬁg carried out
sel ection against D- 21AS- HMGAl a/ b, which bind the '

21AS- HVGAI 5PBed8hmi theri gili9-Ta9a sdgueneickehpatiR¥on which
of HMGA a/ poapd HMGA2, 130 ELD. ;3rLS52 i . )
HVGAl af b- bi ndi ng- apt aner P ??“ilisa E?S%Sgkﬁﬁgﬁﬂaﬂ'

bi ndi ng properties of shortened HMZAl a/ b- bi ndi ng

?E&?"@r h[gﬁéﬁs a comparison of spiegelmer NOX-A and
spiegelmer NOX-f (48nt; 33nt) in the competitive
multi-well plate assay; 1in the plate assay,
spiegelmer NOX-A as well as spiegelmer NOX-f and
its shortened variant spiegelmer NOX-£f33 prevent
the binding of recombinant HMGAlb to its
naturally occurring binding partner in the low

nanomolar range.

Fig. 7 shows the activity of 2kDa-PEG-~coupled spiegelmer
NOX-A as well as non-functional control
spiegelmer in the competitive multi-well plate
assay; the PEGyléted spiegelmer NOX-A competes
with the binding of recombinant HMGAlb to the AT
hook motif of the dsDNA with an IC50 of 15nM; the
inverse control spiegelmer of NOX-A shows at high
spiegelmer concentrations a non-specific

interaction with HMGAlb;
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"Fig. 5 shows a conpetition assay for neasuring the 5

bi ndi ng of HVMGA to the doubl e-strand natural target

DNA in the nulti-well plate assay; the binding of the

spi egel mer conpetes with the binding of the

reconbi nant HVGAlb to the biotinylated dsDNA (AT hook
notif). The 10 detection of tiHe® bound HVGAI b is

carried out through the Hi s-Tag via nickel HRP, which
EdfvePt s aSBOWSt rat ¥eistegra blabr estdtrrrsigmalof Figmolsilised

shows a co K son, of ' X- A.-an 15. . '
spi egel mer Hﬁ%&? (Hgm§E§§%§§’Eugﬁe{}lﬁes%%§%§%ﬁ“?if</e recombinant
mul ti-wel | HpGalke asgapteisn ithehd atled@ssmyhoretic field 1like
spi egel ner -A as.well as spiegelnmer NOX-f and its

shor t ened 92%@5‘ sprEgS %Otpﬁéﬁ-f%ggp%n?e fgeognised at
bi ndi ng of 16@CcordRNRaM: AHRD t e3hMS 2gynatﬂgéal 'Bfiotinylated
occurring bi ndi n% partner -in the | ow nanonolar range. .
Fig. 7 sho@Blefelaeri viltareofwikiDatPEGstumtlerl of NOX-A); an
spi egel mer ; , NOXs a - f [ [, control .
25 spi egel %r%r [ nét ﬂ%o%\%r%let ?Siéa\?eg;enluqﬁql -\%rél%lldpl 3{3%. recognise
assay; theHPEGxLated spiegel mer NOX-A conpetes wth

the binding of reconbinant HMGAIb to the AT hook

notif of the dsDNA with an |1 C50 of 15nM the inverse

eogtrol spiegebnercd NQ&tAvshows @ higghe 30 and  PEGylated
Sp| egel ner Canent rations a non- speci fic | nt ‘er action .
wi th HVGAl 8P1839lmer g N@Xghovd) atiest epmpptdtive multi-well

detection 9f 5] LLi,sed HMGAI b by biotinyl at ed
spi egel mer? ?{é%gﬁ‘glé%ght HVGAI b m grates in the

el ectrophoretic field Iike
Fig. 10 is an investigation of the packing of PEGylated
spiegelmer in micelles in the "RiboGreen

exclusion assay";

Fig. 11 shows the stability of PEI spiegelmer micelles in

the "RiboGreen exclusion assay";

Fig. 12 shows the efficient uptake of spiegelmer packed
in PEI micelles, in particular a comparison of
the transfection of “naked” spiegelmer compared
to spilegelmers packed in micelles; with the
example of the spiegelmer NOX-A-3'PEG2kDa.; the
cells which have been transfected with spiegelmer
micelles exhibited at a lower setting of the
camera sensitivity (camera gain) a stronger
fluorescence in the cytosol compared with cells
that had been incubated only with pure
spiegelmer; the efficiency with both transfection

methods is >95%;
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a 20kDa large protein and can be recognised at 5 | ow
concentration (3nM by the biotinylated spiegelmer
(here with the exanple of NOX-A); an inverse control
spi egel mer- coul d not recognise HGWAIb; 10 Fig. 9
shows the activity of free and PEGyl ated spiegel ner
NOX-A in the conpetitive nulti2z@ell plate assay; Fig.
10 is an investigation of the packing of PEGylated 15
spiegelmer in mcelles in theb"lRi boGr]EeerFlEI excl usi Ion r

ay-n Fi 11 shows the stability o El spi egel ne
%igél)lllgs i%’hotwﬁe "R'BoGréerr Bkl uSifon SRi&ge1imepn Fifgom  the
12 shows t kedelsbineilent sphpkereénspi egelg®igPatked [fBcelles
PEI micelles, in particular a conparison of the
transf ect i 6¥ndPLtesked sy eyl heantelymparéghet o fluorescence

spi egel ner [ ] | es,; wi t-h the 25 ex | e of
t Ee gpi egelgﬁgl?%%%- ﬁs%&%k%&l;e\gteﬁgleréeli%l%efé]gﬁelﬁavécelles
been transkadtibd teidt hasppegekriéikeni cpkkreauexbiabitednd also

at a | ower tting of the canera sensitivity (camera _
gain) a st Fgﬁ'& rlagfnllﬁor%sscte?&uqlrpq hBaE_§/F6§o!, peAt-like
with cellsdi@trhauthad beemdincathad ed gnly Wdh ;AW @ on  in
spi egel mer; the efficiency with both transfection

met hods i sS3986PMe30 CAmRFr LreEdons thae didlfewse dfstribution
spi egel ner ; fromythe gpdasomal , conpart ment, spiegel mer b
mpcel les exhibited & s gni ficantly hlnghéar PLashia Mhembrane
fl uor escenépdicates spiegelmer released from endosomes;

‘Fig. 14 is a proliferation assay with “naked” spiegelmer;

dose-dependent inhibition of the proliferation of
MCF-7 cells at high spiegelmer concentrations
after 2 days in the cell culture medium

(quantification via resazurin);

Fig. 15 shows the proliferatioh of H1299 cells ("non-
small cell lung cancer") after treatment with PEI
packed NOX-A-2kDa PEG; inhibition of the
proliferation of H-1299 cells at 1 pM spiegelmer,
applied as PEI-spiegelmer micelles (N/P 2.5);
NOX-A showed a slight inhibition of the

proliferation compared to the control spiegelmer;

Fig. 16 shows the inhibition of the HMGAla/b-induced
cdc25a gene expression, detected by quantitative
RT-PCR; determination of.the specific inhibition
of the cdc25a mRNA expression in H-1299 cells by
1pM NOX-A spiegelmer micelles (N/P 2.5) by means
of RT-PCR;
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5 conpared to pure spiegel mer; spiegelner mcelles

exhibited a point-like, perinuclear, and al so

cytoplasm c distribution pattern; the point-Ilike
distribution indicates a |localisation in endosoma
conpartnents; the diffuse distribution 10 in the

cytosol and on the plasna nmerbflane indicates

spi egel mer rel eased fromendosones; Fig. 14 is a
proliferation assay with "naked" spiegel ner;

dose-dependent inhibition of the proliferation of 15
WEB—?laell§h@wSh¢@h SivisegelemEmdsortc eintir i o adf eeh@ cdc25a

days in the &?II culture medi um Eguantlflcatlon Vi a
resazurin) ™ HHOWS 1 He pr oPPf er atiRf B¥LMg99 NOX-A;

cells ("nOQUa3@1$ﬂ&bk166||ofuﬁﬁu§a@%%% “Hedbh@Ent inhibition
treatnment with PEl packed NOX- A-2kDa PEG inhibition

of the pré6fifidiatfedreed MRYIPOG:I4ssian 1ipMH1299 cells by

spi egel ner e ,3ppld £drASpPEL -

2.5); I\IOXEneashovved a slight %)ﬁi%gl tg?on o%ﬁ%{% %ﬂ%elles (N/P
proliferateh)conpaovestl t o sttleertdongt r okt spiFgeiMrer a  specific
Fig. 16 ShOWﬁl n of 't HMGAL a/ b- i nduced

cdc25a gene ex%%ggggghb g&g&t%%cg% qURN t&fRFReSsion; at a

RT- PCR; detenptnathenonf i S@eﬁid‘d-%pémlfqlctl@ﬁfégto“of the
the cdc25a nRNA expr essi on in H1299 cells by |pM

NOX- A spi eGEPHEP m RGNy Pwass)foyndmeans will as toxic

RT-PCR 121 ¢¢ELgs LfieS eg&ﬁ?e
i nhibition of thcsa cdczgga\ﬁnﬁh%\ xXpressi oné}gey Spl egéFEI? at >

NOX- A, quaRuMf i(datkonodf shhendese- dependent

inhibition 5 of the cdc25a nmRNA expression in H1299

cells by _

Fig. 18 shows the inhibition of the tumour growth in the

xenograft model in naked mice by the spiegelmer
NOX-A; inhibition of the tumour growth after
subcutaneous injection of PSN-1 cells by 2mg/kg
spiegelmer micelles (N/P 2.5). Spiegelmer NOX-A
produced a significant reduction in tumour

growth;

Fig. 19 shows the statistical analysis of the data from
' the xenograft experiment; inhibition of the
tumour growth after -subcutaneous injection of
PSN-1 cells by 2mg/kg spiegelmer micelles (N/P
2.5); end point analysis and representation as
box-and-whisker plot. NOX-A produced a highly
significant reduction of the tumour growth
(p=0.0098 compared to PBS and p=0.022 compared to

inverse control spiegelmer);
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means of RT-PCR, NOX- A spiegelner mcelles (NP 2.5)

showed starting at 250nM a specific inhibition of the
cdc25a nRNA expression; at a concentration >4pM a
non-specific effect of the 10 control spiegel ner was

found, as well as toxic effects due to the

pol yet hyl enei nine (PEl) at > 129pM (data not shown);

Fig. 18 shows the inhibition of the tumour growth in

the- 29 Xe@@@WéfﬁhﬂMﬂﬁsﬂuﬁIﬁmaﬁklbmtﬂdw ®ﬁesp1egelmer NOX-A
spi egel mer . NOX- A | nh| b|t| on. of the tunour

after subdlt anet@l?s i i} B9 oht of P%Wirjcr&ﬂlg by ﬂﬁﬁf‘@tatlve

spi egel ner amadglslies 8V fh@. B st rIpuegehmeys '\%X @gelmer NOX-A
produced a significant reduction in tunour 0 growt h
Fig. 19 shdfis tHe BapTetiadsd &hafyeFs 6f hiwh dgpacentration

from the 6@”09$§E5e§fﬁ8§“ﬁ62% l ahib g tign ﬁe Ze%%ﬁﬁ\l_ jn the

tumour growth aftef subcutaneous 1njection
cells by ZﬁgmbgrsmhﬁﬁﬂqnﬂcwmmmiééstéNtﬁe 2t9)er ebilssues and
poi nt anal ﬁi gnd representation as box-and-whi sker :
pl ot. NOX-A produced a highly significant reduction
of the tum)ur growt h (p 0. 0098 conpared to PBS and

% é ared to i.nverse control spiegel ner);
33- Eilg. ? °§’ﬁ0\E§StSH§ s ttdan K | niegelmer packed in

spi egel ner pNE¥1 Aekn ahbie QAR s RRIIMEN .24 and 96 hours
quantitative analysis of "the dlstrl ution of

spi egel mer aRORTA the t héaptasmalmnqrssues &Hd ghxenograft
concentr at pi eg A coul d _be detecte
b9Bevifbat mtl¥)>§c ) the o?ﬂ%i tsll§sues°df the

in the tunour tISSUG compar e
and distribution of non-functional spiegelmers in

plasma and tissues; in the tumour tissue a
significantly raised concentration of spiegelmer
could be detected in the case of a spiegelmer
packed in micelles compared to the other tissues

and plasma, after 24 hours and 96 hours.

Fig. 22: shows distribution of spiegelmer packed in
micelles and unpacked spiegelmer in plasma and in
the tumour 24 and 96 hours after the last
injection -in the xenograft experiment;
quantitative analysis of the distribution of a
non-functional spiegelmer in plasma and tumour;
in the tumour tissue a significantly raised
concentration of spiegelmer could be detected in
the case of a spiegelmer packed in micelles
compared to unpacked spiegelmer, after 24 hours

and 96 hours.
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plasma. Fig. 21 shows tissue distribution of

spi egel mer packed in 10 mcelles and unpacked

spi egel mer, 24 and 96 hours after the last injection

in the xenograft experiment; quantitative analysis of

the distribution of non-f tional spiegelners in

pl asma and tissues; in the mour tissue a 15

significantly raised concentrati on of spiegel ner

could be detected in the case of a spiegelmer packed
Exampl1@l 96| Eefacayrtathdind e A issues and plasng,

after 24 hours and 96 hourS. 20 Fig. 22: shows

di stribution of spiegel ner packed in mnicelles and

1.1U"PAGhRASDIA0 IRl N PLgSB and In  the tumour 24
nd jection in the

Thex ¢iMElaf b -axiped i tee NRNA mragetlaﬁéz@ aea«byfqe%&fattelae by in
dlstrlbutlon of a 25 non-functional spiege
VltﬁPasﬁﬁ &ﬁﬁ%ﬂﬂnnﬁgalW$Ftr%r%%ﬁﬁﬂ#M$$kéﬂb aand subsequent

shogteﬂhﬁgc&},mép»g rai ged ﬁ}ﬂ.&ﬁ!é@t AR .0k 8P gael qery, bind the

coul d be detected in e case o a spi edgel nér pac

21ASnHMEBeRY Bsdomenpar edet shompadkedispi egel mer, after 24

hours 30 and 96 hours. 123 Exanple-1:
HMGAI a/ b- bi ndi ng -spi egel ners 1.1 HMGAL- a/ b- bi ndi ng

) 1.1lsequencRankifbeabiGabakheli ndivag RNA spi egel mers were

ne9e er%ted by in V|tro sel ectron agai nst
Thep S3ASSERBAl o/ ORFF sulisEqueTitd - shdht enagest pepaThe  as

aptgﬁggéath RRAAMELS, W@dﬂ%kmé¥jtQ@a&a%@gaHgEéggégaamldite

domain, are showmnin Fig. 1A 10 1

-syngbggﬁgrapévaere radioactively labelled at the 5’ end by

kinasing (see below). The clones were then analysed as
regards their affinity and activity by means of equilibrium

binding assay at two concentrations of p-bio-2laa HMGAla/b.

Radiocactive labelliing by kinasing:

Substance . [final]

RNA 5 uM

T4 forward reaction buffer (Invitrogen) 1x

T4 polynucleotide kinase (Invitrogen) 10 U/10 ulmﬁcgﬁnbamh
[y-32p] -ATP | 1 1nl/10 ulgeacrion batc1.1

The reaction ran for 1 hour at 37°C and was then stopped by
heating (10 minutes at 65°C). The separationﬁ of
radiocactive nucleotides from labelled oligonucleotides was
carried out by an analytical polyacrylamide gel

er). A M“crush-and-

)]
ct

electrophoresis (PAGE) (see hereina

soak” gel elution was then carried out with ammonium

acetate and precipitatiorn with ethanol (see hereinafter).

ied RNA  was estimated from the

Fh

The amount of puri
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The different clones (see Fig. 1A) were prepared as
aptaners (D RNA) by neans of standard phosphoram dite
synthesis and were radi oactively |labelled at the 5

end by kinasing (see below) The clones were then

anal ysed as 15 regards their affinity and activity by

means of equilibrium bindi ngl%%say at two

concentrations of D-bio-2laa HMGAla/b. Radi oactive
Pfaéépar:ﬁévam Rasi ke Sgbéﬂaﬁee [(fatfnatr] tRMA BredipIdation)

| x, T4 .
F@%E%Id(reg{glc Ihgﬂlr%ggegr It%l‘/’lgké ogen) th c)ll(j/tl_ﬁuﬁl RE&dPion
batch [y-32P] -ATP 1 pl1/10 ul Reaction batch 20 The

t f t 7C and was then stopped by
RELFRREYL 10 e BELs SYPesBephorRe e 2ARE on of

E‘@Ql ede iphes @P\Fé dssriromntabgl |o?ddl| '9939{1 (? , % to
carried out by an analytical polyacryl am de ge

8| @@ﬂP@GﬁoP@sﬂ@”(@N@E}at@Sﬂeédﬁm@ nediffey #or cdesditaning PAGE
%ér@o%dﬁl t%l UglJu,pn %t‘igﬁn Q%E&lxgg C)UtIWI ta'&gllte.g b large-

anmoni um acetate an precip on"Wwth et han

heaéenafcbad)ardﬁheremtprﬁep&%@ras‘ | 165k N MAS (RSt NBS @dpmole)
e 124 radi oac IVIt of the pellets (after the

BP cufil Bt i%h)1" coipRt e dP ‘t1 fehe rddicoRatichasy wtrg hdenatured

€t - GUtm B it Ps aE’0|9)5<3"Q,f yAdn deogel %neciégphorAesﬂ)feparatlve,
(PAGE) 5 For the preparative. purification of

QPPQBHHéPQOtVEIesor' 1@ 2PAPol geds dRO0fonseRPPaketl.5> mm) was
FRTRLECOML! (g 0 B 09 B TS REIR S cace o

I eacti on I'n addi scal'e th anda

ﬁ/@ﬁeVprae:paﬁlf@oB(asWnecefs;&lry J(leranfng’ZS’Oh@rmhﬁé; wahd tlakerBE the
sampl e bu t ches vve e denatured 10 for

SR RGE ol he oS cooPet S UL P prRepafatiffe, separation

(50 minutes at 50 W) the gel was placed on a fluoresc1ng
thin-layer chromatography plate protected by transparent
film (dye 60F2s54) . The bands were visualised as shadows (“uv
shadowing”) by means of UV light (254 nm) and were cut out
with a scalpel. A  T“crush-and-soak” gel elution with

ammonium acetate was then performed.

“Crush-and-socak” gel elution

To elute oligonucleotides from PAA gels, after comminuting
the cut-out PAA gel strips 500 pl of ammonium acetate (2 M)
was added using a pipette tip or a spatula. The “crush-
and-soak” elution was carried out 2 x 1.5 hours at 68°C in
a thermoshaker (1000 rpm). The supernatants were freed
from | gel residues by “Ultrafree-MC” small columns
(Millipore/Amicon, Schwalbach, Germany) in a table
centrifuge (16,100 x g). The RNA eluted in this way was
then desalted by precipitation with ethanol.
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denaturing 7% or 10% PAA gel (200 x 200 x 1.5 nm was
preheated (ca. 1 hour) by applying a maxi num voltage
of 600 V at 40-50 W After rinsing the cups with Ix
TBE the sanples were plotted. After conpletion of the
separation 15 (50 mnutes at 50 W the gel was pl aced
on a fluorescing thin-1ayer i omat ography plate
rotected by transparent film (dye 60F254). The bands
henglspapFiRdtasisnadows ("UV shadowi ng") by mlaanls
AN 4 ; re cut,ou th a scal pel.
ggxgké&seh%hcéngog‘aléyggceﬁ%ce%%\ﬁ%% \#\/i%hu ZS\ya oA"Y Were used
asetmater wnis dthiem peufdl iredy . " Cr asheandrzaaly’ peb vfolumes of
after

elution To elute oligonucleotides from PAA gel s, .
E‘Eﬁ'ﬂ'ilngfei r‘?gt%aﬂ? cﬁ?godprﬁﬁﬁ%' stRfpoldgenpclsptides were
praBnpbuEL et &gt (20 Mni ndir 4aS, addeq ogsi a RReLtR ged off
tip or a spatula. The "crush and-soak" el ution was

EaFri¥d sipubes 2t5 Hout®0 ag,68CGn &hehepabibhkerms washed

0 8 S ant s, were.freed fromg , _
CRO00 0BG DHPELAGL AR LR eLR e P09 mimuces ac
(™ LDDpoy eAAdi con, Schwal bach, Germany) in a table 30
centrifuge (16,100 x g). The RNA eluted in this way

was then desalted by precipitation wth ethanol. 125

t hanql. _precipitatjon For the ethanol_ precipitation oL
§?§°ﬁﬁ"8$ gﬂ(‘flyg%’g’é%f‘%r'ésﬁ §r%s Mt e *‘%i ffuidibrium binding
agxhyiary. After adding 2.5 volunmes of absolute
et hanol and vortexing, the oligonucleotides were 5
pr exiciiet atfededon 3@ rdheut®S abdiSQGtQK}ﬁlQefllfalerflU@%ﬂ aptamers
off for 30 m nutes at 16,100 g, 4C The pellet was
W&Shed oncceomr}teﬁ‘efjo% et haf®l and cehetiruyerr #éAkr/b-21mer

MEpPEesTakRPAGRBREOSANK 4Esc 40 Reconding @f QHQHiQQ, produced
i sotherns in the equilibrium binding

by Bachem (Weil am Rhein, Germany). Solutions in the
concéntration range 1 - 3000 nM (or for the two-point
measurement with 300 nM and 30 nM or 100 nM and 10 nM
peptide) were incubated for 1 hour at 37°C in selection
buffer (10mM Tris HC1 pH7.4, 5mM KCl, 0.8mM MgClz, 0.1%
Tween). A .solution without biotinylated bp-HMGAla/b-2lmer
served as background control. The peptide and complexes
were then immobilised within 30 minutes at 37°C with 10 pnl
of streptavidin Ultralink gel. The radioactivity of the
suspension was measured. The supernatant was removed. The
matrix was then washed once with 100 pl of selection. buffer
and then precipitated with selection buffer. By measuring
the radiocactivity the aptamer fraction présent together
with biotinyl-p~-HMGAla/b-21mer in the complex was.
determined for each peptide concentration. The
dissociation constants of the active species and the

proportion of active molecules were determined by graphical
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assay 2 pnole of each of the 5 radioactively |abelled
aptaners were conplexed in biotinyl-D HVGAl a/ b- 21ner
( EPSEVPTPKRPRCRPKGSKNK [ Seq. I D. 17]; see Fig. 2),
produced 15 by Bachem (Wil am Rhein, .Germany).
Solutions in the concentration range 1 - 3000 nM (or
for the two-point measurenment2®ith 300 nM and 30 nM
or 100 nMand 10 nM peptide) were incubated for 1
RIPttdn a3 7RG séhéct | bhrabif f er VeLBalnTr i 4. HAI0 pH7E4ithacus
%@¥t§§}e Q.8mM MyCl2, 0.10 20 Tween). A solution
wi t hout biotinylated D HMZAl a/ b-21nmer served as
background control. The peptide and conpl exes were
kggn i, mobi lised within 30 mnutes at 37 Cwith 10 p
s?ﬁ?@ptavidin U traLi nk gel. The radioactivity of
Fae SHSpenstUhdRS NEASWRS. € per S (p-
renmoved. The 25 %ﬁtrix mggggﬁgﬁhmaéﬁed 0 C%M%f h 1§oFNA @
piisgpcdartden eonstraifrerf orartthe Heimgimeri b teted2 Wi &hino acid-
ctd o . By uring, . the radi Lvjty the
ggbgné% f?%@%%%% BEesen %f%g%tH%%Otﬁﬁfﬁfégﬁ&éAia)%_gamer) of
Bi ot 2Ry hMD-WdMAHatbrRined iih tfige CEFRLEXbWaSm binding assay
g ternhgsd for each peptide concentration. The 30
r$8oci-ati'on constants of the active species and the
proportion of active nolecules were determ ned by
raphical 126 plotting and fit (GraFit, Version
-0.-20Shpriteniegs inSEkewpie) 13Re83Its 5 For al
cl ones synthesi sed as aptanmers (D-RNA) a dissociation
constant for the binding to the 21 amno acid- long D
Riagment cafi oMaahalill atBisote xtyil bR ddVIGA 2ébe 248491 Pf ocSurring
M was rmned in the equilibrium binding

-.22 n det
' ggggﬁnc€Fpapl%A GGCG or GGGUG or GGGAG, which is stabilised

at the 5’ end and at the 3’ end by a helix/stem motif (Fig.
3).

An analysis of the probable structure and precipitation of
the RNA aptamers according to Zuker (Nucleic Acids Res.
2003 Jul 1;31(13):3406-15) showed that the predetermined
stem/helix structure had lengthened in some cases (132-C3,
132-B3, 132-C4, 132-E2, 132-A2, 132-H1l, 132-F1, 122-G2,
122-E2, see Fig. 1A). This stem-Helix structure formed the
basis for the further shortening of these candidates. This
further shortening of the candidates was carried out by
identifying and stabilising the minimal binding motif by
precipitation analysis followed by deletion analysis of the
synthetic D-RNAs with respect to 'the_ binding to the
HMGAla/b fragment. These binding properties were determined
by equilibrium binding assay. Fig. 3 shows by way of
example in the candidate NOX-f (132-B3) the shortening of

the aptamer on the basis of the stabilising stem structure,
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10 1.1.2 Shortening in Exanple 132-B3 Al selection

- candi dates exhibited a repetitively occurring

sequence notif GGGECG or GGEUG or GGGAG, which is
stabilised 15 at the 5 end and at the 3' end by a .
hel i x/stemnmotif (Fig. 3). AnanaIyS|s of -t he

probabl e structure and preci 612t ation of the RNA

gt anmers according to Zuker (Nucleic Acids Res. 20
oghJ@an ; Be( fuBioéni SersHdvenied hftorthein the candidates

pstele v gniygl Syl sy o 183 IOIO UGN 0 e,
132-6R, 1B22+E2 122e&32,Fidl22-18),. SeePFlghoiébnlnEhlﬁo a 32

L t t f d th b f the furth
BHG T et 5~ DPRE s (IR dalBaLaTh o o6 [BPKEr With & ¢

§ﬁ@lé@ﬁi@§ Pénﬁh%t%ﬁnqm@ﬁpﬁﬁiMﬁﬁzCaﬁféegogugegﬁ to .gny loss
identifying and stabilising the m nimal binding not ti%

By tmeecbpantiaﬂgonpmm%iessfm otkd Wlake| 8MGARa/b fragment
Si t ect to th

PSRt P07 ML LY WERBESORROEL L Menosine

ptop:@net | el mabr @od;&tteibm neftl  8Bebys’equpbkbEl gm b;ltré@H NDed to a

BB tint e NGIo TR 1300 b8Y Fnd. SHGL R ilf grond Rsem without a

BPLRERE 0 OH t:e@lba%ﬁdofse&bedsft@blcl 14 SHB st the 3’
structure, 127 which can be founéljnlﬁin | engt henseélm% olrnm ©

FRg P é%%réa@égt 1§29@3 318pdB3) .132t&A, me]a@@r@@ent of the

3343 #%&591 ) e, Fi

A shgrg?e ing to a 2 anfufc egttyGZ ong%éﬁt(é% 1) }9¥ rPi ans of

offuNOX-fiwmt hiadéng W@Ia@'otqrdetﬂmnglstammbN@)&lfd—&Zﬁig) domain
Ld | ead to an e bjnding properties to

Sk Bk 2 RS B0 L0RDne ety "t RSERg-RASBE

artificial inserti on of an adenosine at the third

%)osition of the 5' - p05|t|on stemled to a
sequences 132-G2, 122-Al, 122-Cl, 122-B2 and 122-B4

have on the other hand at the 5’ end and 3’ end of the
repetitively occurring sequence motif (GGGCG or GGGUG or
GGGAG) a significantly shorter stem structure. A
shortening of the stem structure led to a binding loss. A
possible shortening of the central region, which is longer
for these sequences, between the repetitive sequence motif

(GGGCG or GGGUG or GGGAG) was not carried out.

The Seqg. IDs of the aptamer sequences of the HMGA-binding

nucleic acids disclosed herein are as follows:
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theoretical formation of a 7 nucl eotide-| ong stem
wi thout a 10 | ooped-out region and served to conplete
the stemin the 3° region (NOX-f.33nt, Figs. 3 and

~4). The measurenent of the binding properties

(affinity and activity) by neans of equilibrium
bi ndi ng assay on the 21 ami not%ti d-1ong domain of
HVGAl a/ b was not influenced by these changes. 15 The
sequences 132- &, 122-A, 122-C1, 122- BZ and 122 B4

e I'(:E lllfl i 11..' t—ttHhe 5" maw erc—of
gﬁ%etiﬁ{]l vlgll \?Egécularérﬁgn%nggquence ‘Wﬁ #ﬁf@ or GGEAUG

CGGAGB2acs] grod-rcant |y shor t eip-ghM Sdddnelyre. A

short T tme—stemsttruct _
?gs i‘;’ gr"bl%m%ﬁor 8AFhg of tPaRVBntFRIAMEEY on,
?bi ch |31I3<2nger for thgse sequencbegNAbegmrt he 5
petiti seguence notT——GEECGor -GG or—65GAG
E?q not \c@nzr'“ d out. 25 The Seaq. IDD§N%f(%FHé‘m§§_t aner
3gquencega3afarhe HMGA- bi ndi ng nucelens addtdsediScl osed
rein are.as.raiows: 128 Seq. D internat—Referenc
A/ Pept 2R P Noeh DRN ~FEpt AP35
432- B3, |NGX-F1(48nt) D-RNA (apt anE)F){NA?:ﬁaﬂt%are@él- D- RNA

+ ho
T

taner 1 D-RNA(aptane 32=A2 D RNA
%2& nmar)132?é2 P oG D RN ° é%%afﬁe"rt)ameﬁcb 132- Fl

E2 RNA ( dpRampi) NOKEAL32- G2, NOX- o pERRAA {apainatipr ) 42

2 R D IDCaer o g ap e 0

44 '122 -B2 D- RNA (aptamer)
45 122-E2, NOX-C ' D~RNA (aptamer)
46 122-G2, NOX-E D-RNA (aptamer)
47 122-B4, NOX-D D-RNA (aptamer)
48 132-B3 32nt, NOX-f 32nt D-RNA (aptamer)
49 132-B3 33nt, NOX-f 33nt D-RNA (aptamer)

As has already been discussed herein  and is known to those
skilled in the art in this field the enantiomer, consisting
of L-nucleotides, of an aptamer, i.e. of a D-nucleic acid
which was generated against a D—peptide, binds to the
mirror-image enantiomer of the D-peptide, i.e. the
naturally occurring L-peptide. This L-nucleic acid 1is
herein also referred to as spiegelmer and otherwise

exhibits in principle the same binding properties as the

aptamer.
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45 122-E2, NOX-C D-RNA (aptamer) 46 122-Q&, NOX-E
D-RNA (aptanmer) 47 122-B4, NOX-D D-RNA (aptaner) 48
132-B3 32nt, NOX-f 32nt D-RNA (aptaner) 49 132-B3
33nt, NOX-f 33nt D-RNA (aptaner) As has al ready been
di scussed herein and is known to those skilled in the
art in this field the enanti omet, consisting 5 of

L- nucl eoti des, of an aptamer, i.e. of a D-nucleic acid
whi ch was generated agai nst a D pepti de, binds to the

-gg?roﬁpkggg%egggggloner %{oéh%t+ﬁgeDtlde - €. &Eg/Pgbinding

ural Ty occurring L-pe Ps L-nGel ei c 4l
bptegnlakse referred to as spiegel mer and ot herw se 10
exhibits in principle the same binding properties as
the aptanmer. 129 1.2 Characteristic properties of
tlVEsA b- bkaﬁéagtlw 886L8RES a1diménlsReBBLI hhV&nd Box A2
sequence el enents: Box Al and Box A2 A repetitive
Seqiepeil ol orermemfendse sdguemde GECOG ®r se@@IGer GGGCG or

IS C terds e t_hat

B oA, BOCRR & SonlaRae ar AREEr Sipears (HGITAErs that

HMEAImHJHMGKﬁ&KbSpI@@&@ﬂﬁéﬂdéﬂ@§ eléméﬂﬂ iBpealhe thhice in

sequ e el ement % closer to the 5 end of the

gﬁgégéﬁﬁep§npénﬂerépﬁ PELBRFSEd t!6188 -Box Al .anfhe 1B) The

seguenee ehemeAt |Y.%/‘i%g0| QSQJser0 tthe Fhends of éﬂ&? of the

spiegelners is on e other hand referred to herein

8B1BER1MErsBéx AMergrid Buferredndot Aei Boruttdal The sequence
I pr eny, the sjve fe

SRR TPeol BRREt SRR ttner s <1ty B SR CRiRe LS 55 on

shet ictmehetivieath BekeArednd BaxeA2in B&E\/\/Beabt B@( AI Batd A1 and

[ i ther sequence
8§ %% th%fethglg %utua arrangement probably represent the
decisive feature of HMGAla/b-binding spiegelmers.
1.2.2 Sequence section between Box Al and Box A2

Between Box Al and Box A2 there 1is either a sequence
section with a length of six to seven nucleic acids or 12
to 22 nucleotides (Figs. 1A and 1B). Since these sequence
sections differ not only in their length, they are

discussed separately.

Case 1: Sequence section comprises six to seven
nucleotides

If the sequence section lying between Box Al and Box A2 has
a length of six nucleotides, then the sequence section
exhibits the sequence UGGUUG, UGGCUG, CGGUUG, AGGUUG or
GUGUAA. An insertion of one nucleotide (uracil) into the

seguence CGGUUG, which leads to the sequence CGGUUUG, has
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section with a length of six to seven nucleic acids or

12 20 to 22 nucleotides (Figs. 1A'and 1B) . Since

t hese sequence sections differ not only in their-

| ength, they are discussed separately. Case 1:

Sequence section conprises six to seven 25

nucl eotides If the sequence settion | yi ng between Box

Al and Box A2 has a length of six nucleotides, then
Pﬁét§§auéné££%aé’clt‘1%rp03éxﬁl BpEstike sedleroecU@UURe binding

hA 2 PYOGUAA. An insertion of one
nuc eotlg suraC|I;% Pﬁe 30 sequence CGEAUUG, whi ch
| eads to the sequence cxxiﬁﬁxa has 130 neither a

t fl e on the bindin
FSRerr s ConteRER. pPEGd PP orP e 88 o2 1 355 quadcBUc et ides

secthensegiBhcsesel? iy 4% i %C@@¥Wé¥%5§§#fAfr%§9 Box A2 has

sequence section |ying betweéen Box Al an
& | eAgTRhofof2 ¥ %P niél eovicdestideben thes SEQuencsequence

ons of equal
ggﬁg%ﬁﬁ Q%ﬁﬁ&ﬁ&%%a p033|%?§H% B%i Légl%??hcgﬁeGQHS%he}ength’
vheEhx a@n pdbeibybr iMiksdidior isith tdhes saseneffqeeadx ).

10 th t nucl eoti des. Three to
P ot B B AR Rl c T i e Bt P EdeBOEReEN i cach case

pHekeot itdes d:0f M Adctherikekix C fngd o thr €&ive unpaired
nucl eoti des are present unpaired between the 3' end

BRCBBREAfeandrehé osatedd bt weeni xhe nuddeatdddesyeforming the
td des t et ween_t he
B it T B8 R PR B MRE N LB et wppaired
bervweenr ¢hat 3'heebd erfd md 31 endi ofhéhe- Sep'lcﬁgﬁgnﬁﬁailx C.
al b- din ie rs are characteri sed at
@%eerE?% ngﬁgegtggﬁgs % ggq&EFF@Q&ﬂHWHﬁi¥QMﬂQﬂFWGeH the

BanehybbfdﬂéElx C and the 5’ end of Box A2.

1.2.3 Helical structure at the 5’ end and 3’ end of the
spiegelmers

All HMGAla/b-binding spiegelmers are characterised at their
5’ and 3’ ends by sequence sections which can hybridise
with one another (Helix Al and Helix A2, (Figs. 1A and 1B) .
The number of nucleoﬁides hybridising with one another in
each case can vary from four to eight. 1In this connection,
this presumably double-strand region can extend to the 5’
end of Box Al and the 3’ end of Box A2. Should this not be
the <case, then Box Al and Box A2 can be flanked- by
nucleotides that additionally hybridise with one another
(Helix Bl and Helix B2). This can involve regions of in

each case four to eight ﬁucleotides (Figs. 1A and 1B).

Within the scope of the invention forming the basis of the

present application, various classes of nucleic acids and
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wi th one another (Helix Al and Helix A2, (Figs. | A and

1B). The nunber of nucleotides hybridising with one

another in each case can vary fromfour to eight. In

this connection, this presumably double-strand region

can extend to the 5 25 end of Box Al and the 3' end

of Box A2. "Should this not bel3}he case, then Box Al

and Box A2 can be flanked by nucleotides that

addi pavharhyahybkinlickein t ks ambtilcer bfhel ito Bthandtarget
Li ) .Thi s can involve_regions of in _each ca ,
O&Fétugéeihgahvie n%%?réo%%agglffffs 3. I&%ngoﬁﬁ?".’l% V\ﬁHFﬁratlon

bhel s¢oper Dftide iotvethess fardeaws | henhasi Sapl theein also

gr esent a %Ii cation, various classes of nucleic acids

RAMES1 CdTPPar LScut@r tRiRu@ i tacRds WHigdrai ndars of the

FE@sEﬁkgetinM%._e haveheen.identihied. The . . principal
ollowing illustration and description of these

eLasseyrewsinsh exemthier ey nLahsoleier peddsages, titsid oclass are
LS:extent i ntegral_ part of the 5 present o

%E\%éﬁ?ﬁ%ﬁ %E%r%lggg%%& élssgntgheth}e p‘?*??]%?'g% Ve hREstations of

ahd exanplaty bkchdel.eic acids for this class are

speci fied hereinafter using the respective

abbreviations of the L-nucleic acids. 10 Case 1:

t32eC3: 1323B3c3-, 133443, 1332684 1 . 1325H), -

132-Fl, 122-®, 132-B3 332'nt ang%‘IBSS%%%tZE%—i’eI ﬁ')%z h’ 132-H1,

ABZRELiHe PR 82, NSR2BBR ARntNZLRGNBRARBNBOX A2 G Ny-

Hel i xB2-N,,-Helix A2 (Case 1A) 15 or Helix

Al - Nx-Hel i x ' B1-N6N7 Box Al 1NZGNON3NANS BOX A2 Hel i x

B21NZ- AlHel| xadPi % C‘mﬁaqlNZGNamNmsG—Ny—

Helix B2-N,-Helix A2 (Case 1A)

or

Helix Al-Ny-Helix B1-N¢NsBox AILJN;N,GNgN3N,Ns|BOX A2JHelix B2-N,-

Helix A2 (Case 1B)

N, = U, C, A, G;
N, = G, U;

N; = U, C;

Ny = U, A;

Ns = G, A;

Ng¢ = G, A, U;

N; = G, U;

Ng = U or no nucleotide;
Ny = zero to five nucleotides;
Ny = zero or six nucleotides;

N, = zero to six nucleotides;
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NL=U C A G N=G U N3=U C NM=U A
25 N6 =G A N6 =G A U N7 =G U N8 = Uor no
nucl eotide; Nx = zero to five nucleotides; 30 NY =
zero or six nucleotides; NZ = zero to sSiX

nucl eotides; 132 Box A = Box A2 = GGGCG or GGEUG or
GGGAG Helix Al and Helix A2 33 n each case four to
jght nu otides, which conpletely or partly

-Bebr Ad| se |Bet RYne GGGERovheGGEGUA whi 6AGhAGe sum of t he

in each case nmutual Iy hybridi sing nucl eotides of Helix
Al and Helix A2 and .Helix -Bl and Helix B2 is 10 to

cheot S; Li,x,Bl and [ i n ea h casg ,
ﬂlngH A? 598 HE‘?LJ_E( % '?le g(alﬁghy%rld eight

four toergnt—10 nuureotldes i Se° W t he©
onelanbities, Mmﬂmm(dmmﬁﬁetemynof phetilp eagelticds® with one

tual | hybr i ng .nucl eotides of Helix A and
FEPFRRY it PEHERBI T Hha 081 | 3T B2 1% 50 19 pcase mutually

HyBkE@isQﬁ@ nh@lEBQLH@Ee@ﬂfﬁéﬁﬁﬁ ACthME @k39xaflerand Helix
the shortenin 5" end and at the 3~ end. After

BhearenBodix thhé F& £ 1A naRAdenpideswel | as the

regi ons N6N7 and G\y the shortened nolecules retain
their binding properties. This was denonstrated for

HabixhBit eand vEellanrt B2132- B&nSZmﬁuﬂw«)ééabf 3 ) ehd eight

Case
%%?l%%%% ng,(Y échlﬁgggégéﬁg?rg% B?ne12?q§ber, in whlch the
sum of the in each case mutually hybridising nucleotldes of

Helix Al and Helix A2 and Helix Bl and BHelix B2 is 10 to

12 nucleotides.

The molecules are active also after the shortening at the
5" end and at the 3’ end. After the removal of the Heiix
Al and A2 as well as the regions N¢N7 and GN, the shortened
molecules retain their binding properties. This was
demonstrated for the shortened variants 132-B3 32nt (NOX~
f 32nt) and 132-B3 33nt (NOX-f 33nt) (see Figs. 3 and 4).

Case 2A: 132-G2, 122-aAl1, 122-Cl, 122-B2, 122-B4

Helix A2

Ns = one to five nucleotides
N = three nucleotides

N = three to five nucleotides
Ng = two to five nucleotides

Ne = one to two nucleotides, preferably A or UU
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Hel i x Al-Na Box Al -Nb-1Helix Cl1'-N, JHeli x-021-Nd Box
A2 -G Ne- 25 Helix A2 Na = one to five nucleotides Nb
= three nucleotides N, = three to five nucleotides 30
Nd = two to five nucleotides Ne = one to two

nucl eoti des, preferably A or UU 133 Box Al = Box A2 =
GGGCG or GGGUG or GGGAG Hel i XX and Helix A2 = in
each case five to six nucleotides, which conpletely
or partly hybrldlse with one 5 another, tHelix Cl and

o2 e B e e eclig 1o %33’ 10

H%ll'l)& Ah- N'an'deI 'ﬂ‘eﬂx '\&2 Box Al rﬁe'_géé}ﬁz % %” J.tve to six

IXC2T- - G Box A2-G HetT x BZ

WUGHQQKﬂde§, pﬁﬂkﬁra¢¢mp1§teby ort warnlgl éotbrdelise with one

% %rably AG Nc four nucl eotides, preferably GAUG
BOX = Box A2 = GGCCG or GGGEUG or GGGAG Hel i x Al

B @Bﬂ'%&-"?%f?@cﬁ'as% si , nugh ept i

hybt idrse~wr th—one —armother, Hel i x B% andggélei %2 = in

eacheocaseecki vehnuhl agbrdaés se wWhitehohybehdicserwi th -one

another, --=-------u----- 25 1Helix O and Helix C21 =

in each case three nucleotides, --------------

Case 2B: 122-E2'

G{Box A2|-G-Helix B2-A-Helix A2

Ny two nucleotides, preferably CA

N two nucleotides, preferably AG

N. = four nucleotides, preferably GAUG

[Box Al|l = [Box A2} = GGGCG or GGGUG or GGGAG

Helix Al and Helix A2 = in each case six nucleotides,

hybridise with one another,

Helix Bl and Helix B2 = in each case five nucleotides,

which hybridise with one another,

Helix Cl1 and Helix C2| = 1in each case three nucleotides,

which hybridise with one another.
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whi ch hybridise wth one another. 134 :Exanple
2:-Domai n Approach 2.1 Determ nation of the
interaction of HMZAl a/b - 5 spi egel ners and reconbi nant
HMGAI b in the conpetition-assay Execution/ Method

Cl oning of Hi s6-1abelled HMGALb The BD- Fr eedoniTM ORF
cl one GH00552L1.0 (high nobi 1334 group 10 AT hookl)
with the sequence coding for HMGAl b was purchased
from Bi oCat Hei del berg. The sequence had al ready been
changed therein so that the stop codon is converted

ERbApde 008 mgggiggp%ggcheucine, in order to permt

C-term nal usi ons.~The sequence of the clone
corresponds generally 15 to the sequence stored in the

Ref Seq data bank under No. NWD02131. The sequence

€odi ngPr6FrMEALhORas affipl | thed bynteeansioh a of  HMGAla/b

SRRy LRt B B o YR oM seroetition assay
( GTCTAGAAAGCTTCCCAACTG, Seq. D 35). In this connection
af t ATG was changed fromAto G in

he 20.b
%FgSPQ%Rg?gs§ Pgr i ntroduce .a Ncol interface. The PCR

prefliiiy wesHEkeaYaHe12ea0EMERIL! O t he manufacturer’s
i nstructions ﬁ@§h the restriction enzynmes Ncol and
R

FirRdBLOrEessdrs r odR NEBLongr SHROGER LdmOMai i, gtGanatminldty group

d hEi [ n 5 gel. The r pHO2d
PEanBREnL, SLeX oY BERIRS B, ot AIAGD RS Puzcnased
280%1)5io@st siHdidarlbe ) eavethai tdeqiende andHi AdkEhdy been

d purified via an agarose gel. The Vector pHO2d .
§§Fﬂ$?§ Fh8r5%8r5§éi Ofthe pPbPRi ROFG8ed St Fonggted into a

Eotiehm dvdlirNd reirt 1 &, 8e001eNGe, 0brgb¥ NSt bdbRe+30:_terminal
residues (H s6-tag), under the control of a
fuspPBAvt 0rThe FASTHADEE Of athe <¢i9me IRCREDPBB3G)enerally

to the sequence stored in the RefSeq data bank under No.
NM0O02131. The sequence coding for HMGAlb was amplified by
means of a standard PCR with the primers HMG_ fwdl
(TCGACACCATGGGTGAGTC, Seq.ID 34) and HMG revl
(GTCTAGAAAGCTTCCCAACTG, Seq.ID 35). 1In this connection the
base after ATG was changed from A to G, in order thereby to
introduce a Ncol interface. The PCR product was cleaved
according to the manufacturer's  instructions with the
restriction enzymes Ncol and HindIII (both from NEB,
Frankfurt am Main, Germany) and purified via an agarose
gel. The vector pHO2d (Fasshauer et al. (1997)
J.Biol.Chem. 272:28036 - 28041)) was similarly cleaved with
Ncol and HindIII and purified via an agarose gel. The
Vector pHOZd permits the expression of a protein fused to
the C-terminal end with a sequence of six histidine
residues (His6-tag), under the control of a T7-promotor

(Fasshauer et al., 1997, JBC 272:28036).
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135 The purified and cl eaved PCR product was |igated
into the prepared vector overnight at 15C with the
aid of a T4 |ligase, corresponding to the
manufacturer's instructions 5 (MBI Fernentas, St. .
Leon- Roth, Germany). Bacteria of strain DH50 were
transforned with the ligation3%oduct. The
correctness of the plasm ds from obtai ned col oni es was
checked by sequencing. The fusion proteiﬂ HMGAI b- Hi s6
d mared to the natu

aﬁ%A%”Q' Eg%té$%@¥ﬁ9apg§ %@ﬁ%(5r0§t el égﬁFﬁg-(%%to the
prepaseti ore;or anteahtightt het C1sram n@thglﬂﬂeaﬁhma (& a T4
|l eucine (L see above), followed by five further
nPAdSaci 9’ % ROPANG) T cbded Bgnphachuges’y, ipstructions

Beh FBemshxabi stsdinescbk)rats | 050¢ £
\(\Egpr essi oIrI11 ana Purifi catleon % HMGLb- Hxlqzin zl: BaCterla ©

EkpréBsi MMOOf ware f bshoAfproedi nwhhlst étiea éﬁgatnann product.

1 f he .pl sm d pH®2d/
ﬁh@ expr%ggté%%% g% f%i;‘la%rﬁl%?o PR RS AAE ce%PJx/ﬁI}Jt]es was
Qﬂeckepr apy | téequdrdeirgal actrosi deuchiBRG) préféeh 4HMGA1b-His6

ria were centrifuged off for 15
ﬁﬁéegyatplﬁf%/e ¥ AAE t e ISE WastBeor@dugal HMGALD
20€cunt i b LU Tchﬁ(e Rak cbhe Extdact]on of ,

?u5| on ;rot gl g :ZLS mqgg ' 25eext ro?ét |(%(r:1l bufgfsgr at(g]le/pOSltlon 2
ﬁnéctayfltEIB e h?o@emb@@lagéylt@ell(n@TG)Q im 56uglihe (L) (see

frfer 5 10 mM_ i m dazol
gﬁ%"%ﬁt. &tlg’gseéjo:iﬁﬁ gi}’%r%t b héetrs ?%c%eacﬁgﬁnﬁé L N 3)
Gerdadyby(Bhbrs£600n) ) ) toewkiaddedet 18 hi8Z€8ines
bacteria pellet from500 m of culture, followed by 5
pH) ohr80jbénzanase (gradel; MERCK, Darnstadt,
CGermany), honogeni sed by pipetting and pipetting off,
and incubated for 5 mn at

Expression and Purification of HMGlb-Hisé6

For the expression of the fusion protein bacteria of strain

'BL21 were transformed with the plasmid pHO2d/HMGAlb. The

expression of the fusion ©protein was induced with
isopropylthio-B-D-galactoside (IPTG). After 4 hours the
bacteria were centrifuged off for 15 minutes at 10,000 x g

and the pellet was stored at -20°C until further use.

For the extraction of the fusion protein 25 ml of
extraction buffer (1% n-octyl-B,D-thioglucopyranoside (OTG)
in 50 mM NaxPO4-buffer,-pH 8.0, 250 mM NaCl, 10 mM imidazole
and MiniProtease inhibitor tablets (Roche, Mannheim,
Germany)} (5 hrs/50 ml)) were added to a frozen bacteria
pellet from 500 ml of culture, followed by 5 nl of
benzonase (gradel; MERCK, Darmstadt, Germany), homogenised

by pipetting and pipetting off, and incubated for 5 min at
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136 RT. This was foll owed by centrifugation for 15

mns at 10,000 x g (RT) The supernatant was filtered

through a fluted filter and then added to a

HI S- SELECT columm (HI'S- SELECT Cartridge, Signg,

Dei senhof en, Germany) equilibrated 5 with wash buffer

(50 nM Na, , P4 buffer, pH 8.0.39250 mM Nadl, 10 miV

i m dazole, all from MERCK, Darnstadt, Germany). After

Rashi n§ht e waot uAplwpPradidy anmri(ﬁﬁgwa%?bwdnzer(l)ﬁhenins at
Si of ei s e ed wth elution buffer 5

?%’gg?olme n (\%/g K bu#‘}f‘{ér%lﬁpﬁ ,ag:antl ‘?lr‘?ssifizte ed trg\ﬁough a

fracedors.ltkr Piod ethegoRridaidd Ngo f hACIISOBEIWRITC column (HIS-

d for purity hy nmeans of gel o
%E@E?’foﬁﬁaﬁ SPYCIE M adtSA SRR Y Gl nganslibrated
RehBgeE s& \iﬁ&% r 1@&)71mMA'l@i!\,gP%‘;o%%@eIJ;Q?ﬂ-Is%&'Q,B?ZgE)O mM NaCl,
Fractions with fusion protein were purified, If
ABceBYar ymifarpied uslhg &remi t MBREKbuf Parmstadtaf t@ermany) .

ot.elLn.:det 1 nat i re t.este in for_ purit

BrsBEobebPady hE BRLAR MR AT TOSH pafyfbiaiter che
£@6€Con Detetainatwan ofluthed i ntiaftactdlerieh HYGAEaLD (250 mm
spi.ggel ners, and b-H s6 20 A test based on the _

é@-lagFP Forrhat Wé\ég F9or andle detlaiPhd SdF& yEFactions.
ototBenatbhBhlinifh thea MBS/ bre SPI IQIITRIS 0 ity b
A In LA st T he bondi i oF (R HI\/GAIffa?:b_ purity by
BpfBFel nefs I HVGALBCHrophorepdst(d 6% s pphyveragleonde gel

] ; li#ﬁ{é ot i at a i ndi S5 sit CaraL
fg%{:gﬁal a/t%. |?gﬁilAéoﬁlgaéﬁﬂcIlle?%t%i’dep‘n(ags'éé%ci’ﬁm‘ f66'368
RoBk) (Fasfertacets akithl19923ibs |mbeldiat eRrenepgtiandd, if
with a biotin nolecule, via which it_can be bound to
%FS?%gargoa%alW?ﬁ st?EPPavf di AUl TRl BetRet fofr ofand after
PVEAE bn HRG e a0uRA ilo? ONA-& S tGdd £, é’lnwf:i()gl purity. The

hor seradi sh peroxi dase 30 nodified with nic .
PRFEkePIHRPF LORNPERAT B EAINYE Br AEOsed in aliquots at -20°C.

Determination of the interaction of HMGAla/b spiegelmers

and HMGAlb-Hisé6

A test Dbased on the 96-well format was used for a more
detailed analysis of the affinity of the HMGAla/b-
spiegelmers for HMGAlb. In this test the binding of the
HMGAla/b ' spiegelmers to HMGA1b-His6 prevents its
intéraction with a DNA oligonucleotide that has a binding
site for HMGAla/b. This DNA oligonucleotide (dsDNA AT
hook) (Fashena et al., 1992) is labelled on one strand with
a biotin molecule, via which it can be bound to plates
coated with streptavidin. The detection of HMGAlb-Hisé6
bound to DNA is carried out with horseradish peroxidase
modified with nickel (Nickel-HRP), which transforms a
fluorogenic substrate. In this assay the spiegelmer

displaces the recombinant HMGAlb from its natural binding
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fluorogenic substrate. In this assay the spiegel ner
di spl aces the reconbinant HMGAIb fromits natura

bi nding 137 partner. On account of the 1:1:1
stoichionetry of spiegelnmer/ rHMGAl b/ dsDNA AT Hook,
a direct prediction can be made regarding the

“affinity of the spiegel mers fior’ HMGAI b. The principle

of the assay is illustrated in 5 Fig. 5. To carry out
PRFSNEEst spiCBgel 3R H vafi otibe coérdedt r aAtioihimetry of
glF@é- g i I,my; . 230 [ » | vol ume.
of 1 (Q)ﬂgﬁgr gﬁwﬁgggé{ﬂg?)ﬁ%rp‘ OH%I%]kdt e%saqlngegéqlé)%l%%leﬁldon can
beoonage¢ atregrdionm tEmperdifing twhi b€ shaki ngpidhelmers for

' tion,solution also contains: 25 nmM Tri s/ HC1, pH ,
WIGHEB, of 3T ARsSReolR CBBARS G Ra L s arbrBAt Poted i
Augtip., TX, USA), 12 mM Nad (Anbion, Austin, TX
USA), 0.8 mM MgCl2 (Anmbion, Austin, TX, USA), 0.25
ng/ M BSA (Roche, Mannheim .15 Gernmany), 1 wm DTT

nvi n, | sruhe,. Cer y), - . .
S% y(g%?jg (558%, L[%glgssenhgggﬁ, Gesnj*"g*arﬁ/%q‘?é]%% Y various
Tareankat Rouh e anMhmiMed Iip-Heertmaily) 361y Ml ofca. 30 nM) in a

iotinyl ated i gonucl eoti des ds AT hook . ,
PebhL vt L s0br M iy HheS 18 ninutes in a
LADAALAAETEEE p34tBt htaf®dod0 temperature while shaking. The
5'GCCAbJ||||||||[||||||||C1H|||]|- (31 nt); 75 uMin
3BEURAT LRACSOLARBOHN, 2 ket FANt T s USAP) i eTrhenHGHde®H 7.0

. LACuU f or f her N t hi | .
zﬁgﬁfﬁg’ %g%@QBét gﬁ(gs daé{ple) t hle%&trﬁﬂgngggr r(ggbtlg%é %\uasc gne T
UBAWe! I12pild eNaGdat @dsiarh shusptmyi @Kn (WG B dmM MgC12

f . Pi erge, ., Bonn, 25 [ many and, i-n ated for ,

(SR ey g8t )éhgki)z)r?gfngl’—[&ll %g Ifihe 4 _ﬁ*gannhelm'
@ekhanof , t he npt abeTar@nwashedent hrieer td Mese, €668mbh YR, 18 -
£? hgéoq pl of TBSTCM (20 mM _Tris/HCl, pH 7.6

oe

Resi (RGAER,  Ugma 1 3Redpmaefen, Germany)), 0.05
Tween 20 (Roche, Mannheim, Germany). 2 pl of biotinylated

DNA oligonucleotides dsDNA AT hook (equimolar mixture of
5'biotin-TCGARAAARAGCAAAAAAAAAAAAAAAAAACTGGC (34 nt) and
5’ GCCAGTTTTTTTTTTTTTTTTTTGCTTTTTT (31 nt); 75 uM in 150 mM
NaCl (Ambion, Austin, TX, Uusa) ) are then added and
incubated for a further 10 mins at RT while shaking. The
batches are then transferred to a black 96-well plate
coated with streptavidin (ReactiBind from Pierce, Bonn,
Germany)) and incubated for 30 mins at RT while gently
shaking. Following this the wells of the plate are washed
three times, each time with 200 pl of TBSTCM (20 mM
Tris/HCl, pH 7.6 (Ambion, Austin, TX, USA); 137 mM NaCl
(Ambion, Austin, TX, USA), 1 mM MgCl2 (Ambion, Austin, TX,
USA), 1 mM CaCl2 (Sigma, Deisenhofen, Germany), 0.05% Tween

' 20 (Roche, Mannheim, Germany)). 50 pl of a dilute nickel-

HRP solution are added to each well (ExpressDetector
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(Anbi on, Austin, TX, USA), 1 mM MyCl2 (Ambion, Austin,:

' TX, 30 USA), 1 nM Cad 2 (Sigma, Deisenhofen, Gernmany),

0. 05% Tween 20 (Roche, -Mannheim Gernany)). 50 pl of

a dilute nickel- HRP solution are added to each well
(ExpressDetector 138 nickel-HRP, (Medac, Hanburg,

Germany) 1:1000 in 10 ng/mm B8 (Roche, Mannhei m

Ger manyél n TBSTCM and incubated for 1 hour at RT
wackelgERPry S¥rdang. HEmduwel | sG%'trlealtlhenl \ﬂ@éwedlaga]lm mg/ml

FﬁgeglRyg:ﬂ%ZeMJ%%q%Eés ra @Q%ﬁan%gl u , Ig%ubated for

Borfmuﬁeamarﬁﬂ) ahé leheyerade d sha keagh vveliiheandelhe are then
m.ns _(ex: 340/ em

d af .
R S80S bR R ELrGas P hEnA Dbt TRSTEM Saetrbige.
NO¥- Anf 508f) , ﬂHaKffld&ﬁﬂgénfﬁﬂjﬁﬁ§<fs&ﬂ§@fat&°n?gﬁgntaBlue,

in a concentration- dependent manner W th the bindi ng
Bf-eAVBAl BOAPs6 Germaiy ) bixs i Fyemt edded to each well and the

%Ogegggﬂggl eq_tSI daéﬁ{%%ﬁég) ﬁf{: cont rag} nt ﬁS M 340/em:

found for spieg
é@ﬁlne)splegelner a control spiegelnmer wth a
i nverse sequence to NOX-A showed in a concentration
of up 0.5 pMno effect on the binding of HMGAl b-Hi s6
Restlbe DNA ol i gonucl eoti de, and non-specific
interactions with 20 HMGAI b- Hi s6 occur only at
Eoncentr ath s ddife £hsMm spriegelmersp. NO¥sd of 50nt), NOX-f

EEBEQ?'”%B% tqudatect (AEA b by western b|0td %ﬁﬁﬁﬁ%Fration—

ecuti on/ Met hods The f econbi han y expresse
dependpat atethriyr geti thel ehd r dpmotiesj so6n EMGAH%-His6 to the

AL LB AT AR FRTSAEL. hetcso o ca.
15 nM is found for spiegelmer NOX-A.

In contrast to the active spiegelmer, a control spiegelmer
with a inverse sequence to NOX-A showed in a concentration
of up 0.5 uM no effect on the binding of HMGAlb-His6é to the
DNA oligonucleotide, and non-specific interactions with
HMGAlb-His6 occur only at concentrations above 1 M
(Fig. 7).

2.2 Use of spiegelmers to detect HMGAlb by western blot

Execution/Methods .

The recombinantly expressed- HMGAlb was separated by gel
electrophoresis on a 16% PAA-tricin gel and transferred by
means of electroblotting to nitrocellulose membranes. The
membrane was then blocked with 5% skimmed milk and lOC nM
non-specific spiegelmer in 1xTBST (20 mM Tris/HCl pH 7.6,
137 mM NaCl, 0.1% Tween) for 1 hour and washed three times
for 10 minutes with 1xTBST. The detection of the
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‘menbrane was then bl ocked with 5% skinmmed nilk and 100

nM 30 non-specific spiegelner in 1xTBST (20 nV

Tris/HCL pH 7.6, 137 mM NaCl, 0.1% Tween) for 1 hour

and washed three tinmes for 10 mnutes with 1xTBST.

The detection of the 139 reconbi nant HMGAl b was

carried out with spiegelmer NG A biotinylated at the

5' end (5" bi oNOX-A). 5" bi oNOX-A was diluted in 1XTBST
WEERMpARBEC HHMFA BRIl wirgm el hegnesitunvi tTBSPiCajelyjer NOX-A

: on: LfiG spiegeler. 5 incuhated ~
A O o b MR S S S
d01ntedt eisn WLKDBEX TBSh+ Gt Mgcandof heabetl and magnesium

I ot.inyl te? spi egel mer was incubated with an
DBbratetke o odyPn TEST+NeArRBeFéFigs Mpdmdsdmer  and
TheuBkekgwas,t hens washed fiygeti F@Ls 10BN ES e three

with 1xTBST+Ca/ My and the 10 secondary anti body
toupred et t hOharigartadi siitper dxi dBBST+ ( ARP) Mgasand the bound

- S ' det ection, reagent (Cell . .
gfgﬁ%b?%89¥gch o%%%b&éﬁié%giJgfg&ﬁﬁ§QHﬁﬁ?%g%ﬁ %PLl blOtln.
Bhefibpryndhn WBHT+NatMed &pif e¢8l fiehutest he The blot was then
recongi antly expressed HVGAlb was denonstrat ed Qy
Haghs o%lvtehc_;lé‘feosr s et BBENBFBEe ¥4 LS IHTBRTNa/d%, and the
gdeteatihen b@ﬁ%@bo@gﬁ aRbuBadies.winflg of o FAID wer eﬁDeroxidase
detected with 3nM bi o- X-A after transfer to a bl ot
NBRBI aras THetpatedsdy20rephegel fimekbuni GNOXdA teotlicbrnoteagent

I ni @gﬁ%b ' nfirms the specific binding
é?gﬁ%M?ZS?EIg. 8??@E§§2%?g93: PEI - Spi egel mer
Forrmul ation 25 3.1 Principle of the

ol thyleneinine-nediated -transfection of
gﬁ?ég | mers The target nolecule HVGAla/b i s expressed

- TRet Benayhgsel aand -ftietds nds tWidsiGly RdLD SR 1MdS to the

nat ur al bi ndi ng
recombinantly expressed HMGAlb was demonstrated by means of

the aforedescribed process. Similarly to a detection based
on antibodies, 5pg of HMGAlb were detected with 3nM bio-
NOX-A after transfer to a blot membrane. The inverse
spiegelmer of NOX-A could not recognise HMGAlb, which
confirms the specific binding of NOX-A (Fig. 8).

Example 3: PEI-Spiegelmer Formulation

3.1 Principle of the polyethyleneimine-mediated

transfection of spiegelmers

The target molecule HMGAla/b 1is expressed in the cytosol
and finds: és transcription factor its natural binding
partner, the double-strand DNA in the cell nucleus. The
HMGAla/b-mediated cellular responses should be antagonised

by binding of the spiegelmer to HMGAla/b in the cytosol,



10

15

20

25

30

partner, the double-strand DNA in the cell nucl eus.

~The 30 HMGAI a/ b- nedi at ed cel | ul ar responses shoul d be

ant agoni sed by binding of the spiegelner to HMGAl a/ b

in the cytosol, 140 and conpetition of the HMGAl a/b

bound by the AT hooks to the DNA in cell nucleus. On

account of the negative charget0of the plasma nenbrane

DNA and RNA nol ecul e are not readily taken up by

padsicanretEiisizor t of r Gimea I@%Alameboﬁlntlhéays agpr eachesoks to
t intr LIyl ary transport_by nucleic_acids is

%ﬁg ??ﬁdghsg:%ﬁ&n%g%lggc% ng&\l/vi?%g% F g2t partPEPRLIge charge

péaget $lasesubtenngane DNFhaige RNA thel evel@l hre not readily

onplex. This conplex is easily taken up through

gﬁggeyt%%i SYarRPSIHIR $ASEELOTH of ¥R @yt®ebl- of Phe of the

'ﬁﬁbkoa@hééd%QnﬁﬁgﬁsiQEr&Qeimﬁ§agekggﬁggﬁ§tt?ﬁingﬂeic acids

stability of the DNA/RNA and the e se o

ﬁﬁd@ﬁ?:Q@PdeﬁﬁéhipheCEthscﬁﬁhgcoﬂnﬂrt?ha?gedlgdiﬁicles or
of | | a.lysoso I S qui.cC or ne rom

%%éaggkgt’ri%%%d&:ln%%s&% By THE 95t PEAUS ofVEFall complex.

Photeasespex ndiel easesl anctaRerpr aponat i Qyef chi®cl®osis and

conmpartnent . Nucl eases di gest the nucleic acids there

Eﬁﬂ PAS38di LP6R ThE MYGOSY &f d-hiss GRotl st abi wadvertrges of

8B 8i Cme BROAUN rdhe ol e HOMIEX iok r8Rkd! ¥na/RNA and  the
transported again out of the céell by exocytosis and
Betenpesiti shei pucheicolagid dymar amz% ,eramlsh diﬂliEiEl ecﬁd]ﬁrnlea?tment.

I f ei | ds S I nto the cell . . 0
?ﬁe%rgfeecg%{;ty?%ng%f gélr':}ll(gaJ scl%?iﬁab? e 1YEPERE et T o Fdydildm formed
Esomhushehe cohabiricsati ornapswald a5 the releasei@®tion of
the nucleic acid fromthe endosone into the cytosol.

RE°Fedards stfabi Py SRN&Sspi 85€I net% h@Feticwediion of  the
poapettinestfor Mudikansfecdi aosof  BUKanYoLE € %%lildt%’ there and

since 25 being unnatural enantioners they are no
%Feé@@&t@?n e nB4cleic acid is not stable in the acidic

medium. The whole complex is rapidly transported again out

"of the cell by exocytosis and decomposition in the Golgi

apparatus, and therefore only a few nucleic acids pass into
the cell. One of the preconditions for a suitable
transfection syétem is thus the stabilisation as well as
the release of the nucleic acid from the endosome into the
cytosol. As regards stability RNA spiegelmers have ideal
properties for a transfection of eukaryotic cells, since
being unnatural enantiomers they are not cleaved by

enzymes.

The selected transfection system is based on thé formation
of micelles of nucleic acids with bfanched
polyethyleneimine (PEI). The phospate backbone of the
nucleic acids interacts with the free nitrogen positions of

the PEI and forms small micelles by cross-branching, which
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The sel ected transfection systemis based on the
formation of mcelles of nucleic acids wth branched
30 pol yethyl eneinmine (PElI). The phospate backbone of -
the nucleic acids interacts with the free nitrogen
positions of the PElI and forgs small mcelles by
cross-branchi ng, which 141 have a positive charge on

unt El ..._lLn_thi [ P ' a .
e s shagde, o R | QR erneblim ( Lp this
¢omendrEt ion hBESmailtér aarmoldeuioar nedighitcelfl €5. tdheo0s&ba is
of 25 k cross-hranched PE|_ (Sigma 5 rich Cat, No._
%‘?%72-7 Fedie iFhadnt, ﬁ%f R eFBALhEF &% Fhe formed
hoesBleON of TSI Yileexes 0f5 skBg 1L IHIBMhichePOPEAM (5igma-
t hough typically to _yplexes of size 100 to 200 nm

0
Al ¢yl €a% -ni Vpogetll idhiosphat éepalsi oonf azidi ttiprs: ¢f imicleic
f(ﬁis t8 $pEE L AP Qé;(e TI?)% psaf%(é ”Eogf nm, up to

the 10 nucl ei c aci in n1ceFF£§gresuFts i na change of
0@ zwt,a tpought i aypodofalhe cooplexXltmlexdst) 2F nWiwet h100 to

P t] f Lt s k hat wi th increasing,
SRyt 8,8 et PaE R b R 28 Wt o 511
Lol hss®, Ceh | SoméSBEses THOSS H’EC‘EU eg .are ﬁgl‘@_e\fﬁrcking of the

y y

easj |y taken up as endosones 15 a cell
ROPSRIF cBFdA JM t ReCHl bePmrREBEneln TRe PENGROWE the zeta

i nf Eowi,ng taps .+ -As. a | 1, 0f : whi ¢h n :
A e e T
a. swelt i nigg ofkrtdven caripar t erth oniraccmasitngf tdwesitive zeta
osnhotic ., pressure. This_effect.of PEl is scribed.in |,

PREES0TY Lol at HPELGET nEhpr S SLFenGe Bingvre Ceils rises.
Tiofawanectledl are $B@ev%@0%a§£ﬂy2€§keﬁbuﬁ562)endosomes by

p. 44826-44831) and ultimately |leads to the rupture
ng%Je RNdEeBAErAREIPD- PRethel BagsMgf Mefpg agsi-egdingeBEL now

biffetde OYVEOSQng 2% ic el & agi d-LEl, comy exhas) many
a tendency on account of a

chloride ions in the interior of the endosome lead to a
swelling of the compartment on account of the osmotic
pressure. This effect of PEI 1is described in the
literature as the proton sponge effect (Sonawane et al.,
JBC, 2003, Vol.278; No.45(7) pp.44826-44831) and ultimately
leads to the rupture of the endosome and to the release of

the spiegelmers into the cytosol.

The nucleic acid-PEI complex has a tendency on account of a
strongly positive charge to interaction and aggregation
with serum proteins, and also to exhibit the aforedescribed
cell toxicity. Thus, it has Dbeen described in the
literature that high doses of nucleic acid-PEI micelles
after subcutaneous and intravenous injection in rats can

rapidly lead to an accumulation in the lungs and thus to
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strongly positive charge to interaction and
aggregation wth serumproteins, and also to exhibit-
the aforedescribed cell toxicity. Thus, it has been
described in the Iliterature that high doses of

nucl eic acid-PElI mcelles 30 Jer subcut aneous and
intravenous injection in rats can rapidly lead to an

Lat he | d,thus to 14
AR Rt/ RRpaPete. Tha%eol BT BALED (17  prabIRFIPLSRO B0 to

deriivatise the MR G agtddWit Rn2 2k%é)%alﬁ§$%fﬂ§ne glycol
%P%CO| ﬁ EG . These residues surround the mce

§)a sHhase %ﬁﬁﬂ?ﬂ%@eﬁ@rrﬁénﬁlﬁéﬁn@ﬂﬂ?h&%ﬂnﬁlke a shield
Rhat ?fésvér@r {:ﬁeetblﬁdrngstﬁgn%em%r gp%en%l {Qgris et al.

6(59 605). Furthernore zeta
Gedacethepapy, OL9%Q, Wi (303-e6055) t 0 aFuowkkermeekl, the zeta

toxicity.while r talnln th ffer capacity of the

BEFeHSL %égdﬁbs??% an Sgoné eMer f gftichiplegags to a lower
SBﬂ.egeidFEJcMIMhﬁ.YeWﬂé'ta'?LE@Qﬁotﬁge et capgdhdai ey of the
NOX- A and NOX-f were produced synthetically as

BpLafsr T8AATYHi Ehel REPL@RNt EPange- edf/chal ami no

group, and were then PEGyl ated via the am no radical.

It was shown by nmeans of equilibrium binding assays
BhatSm5e§§@ybatAgnihasynwithfPEGﬁOGOon t he bi ndi ng

pertle 0 t.h ta to the HNGAIa/ fragnent.
gﬁgthernﬁfe capdﬁggggghgﬁ%ﬁﬁyAneéﬁg of "% tipet #¥EE6n Produced
agaapstichhlyeeenipantief Udhd kpnayB1HMALALR tahaf?’—termlnal

al so the blndlng of spiegelners to the full-length
RNERPaPBOLB i A8 p@ﬁ&@nﬁhﬂntﬁﬂgxiaQQﬂrﬁ#ﬁﬂthquﬁmlno radical.

PEGK AL | 9RoliT & Eﬁea§%30§p' f?ﬂrlﬁﬁkbfgdlygrﬁssgys that

packi ng of sterlle PEGy plege ner was’ ¢
BEEYLAtPBS Hynaddon nﬁiddnﬁqﬁoanSEabbam@hmy p2bperties of

EREYSEEXRSQS'%b”%h%P%MEA&é%@qéjégment @%é%ﬁ%éQoéélzit was
shown by means of competition assays with recombinant full-
length HMGAla/b that also the binding of spiegelmers to the
full-length HMGAla/b is independent of the 3'-terminal
PEGylation (Fig. 9).

3.3 Spiegelmer Packing _

The packing of sterile, PEGylated spiegelmer was carried
out in - PBS by adding 25 kDa of cross-branched
polyethyleneimine (PEI) (ALDRICH, Cat.: 40,872-7) in a
ratio of the absolute nitrogen fraction of the PEI to the
absolute phosphate of the ribonucleic acid backbone of
2.5:1 (N/P 2.5). The sterile, autoclaved PEI solution had
a concentration of 200 mM free nitrogen groups and was
adjusted to a pH of 7.4 with 1 M hydrochloric acid. The

sterile filtered spiegelmer was taken in a concentration of
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ratio of the absolute nitrogen fraction of the PElI to
t he  absol ute phosphate of the ribonucleic acid
backbone of 2.5:1 (NP 2.5). The sterile, autoclaved
PEI solution had a concentration of 200 mMfree
nitrogen groups and was 30 a$% ted to a pHof 7.4
mﬁth 1 M hydrochloric acid € sterile filtered

egel i t aken | co cent ation of 143 up to
380 M i 101 EPBS I HEEY MaRd AN 3Adi 17 6FeBr 2ddition of
stterrlllla fillesess PE"EIWaﬁaénClLH@Ik%{:é‘d)r £30- 69 I AULESHutes at
at roomtenperature. ldeally the conplex fornation
reREs tpMREEARIER- thelﬁﬁﬂl%ﬁttﬁwsSp@m@léa|u§pematlon takes
n f [ L er., ,.Si
B o OThe pRafEEE, PELSIBLEN o AR M depgration of
aglglleelgamelsegeﬂh@n‘,or pabcen hafgh spoagehmeatm':ﬁel loefs ¥BSegelmer
ur% of ;a dye excl usion assa¥. For this,
E? 8et%?ﬁ5 zyhoﬁﬁﬁﬂ%h ag@regaFfsr canTBe dépemekyon of
B)blbb@ldﬁé@ befidiea 1200 afdLr A PREKINOLLN GBIl €% a2 dye
Ri boG een (M Probes% was used as dye, and the
faF‘GéPé§€énc%S%\ﬁ% neal0Fedchiah af EE@SAdGr’fe%mTelrnng pn(r;v much
[ I agded 1 pl,._ AxPB 22
PRASIEIRE (oo MOk EefeEd B0 YR e 0B arter
gbbthIUUE?E@neméee pIaRedoneanQGﬂmelPrmb@@@tlﬁ&g l&ed. as
Iate SUItaEL quorescence and after incubating
nreel | Sat u?B?sﬁﬁnﬁ?an§§ ?e?%Bﬁ??en%éF%tu?% ELISA

i@aﬁbrmerﬂ.ﬂmp§plégelﬁéﬁ Whe Mddf i 14 eeBbAt @ase to 100 ul
Starting froma NP ratio of 2, nore than 90% of the

{pFBGelPmer & N Sirds artounss e EePEBsweFpgatiged.| n 100 ul of
thSpQQBmeCﬁiﬁﬁbfﬁﬂnfﬂd@%% hgggta 2£hllyw gngglgn éI@}otltre

fl uoréscence of the d ilTty of “Spiegel ne
Nﬂééﬁl@yxtthQﬁf@plégebNEBCﬁnceblESKMeaétsronsﬂnﬂmdamg the

@g?g%gigggtﬁip%ﬁlfg%dﬂfﬂdﬂé% é%lrégkasgﬁgggég&&e 10 pl were
pipetted into the microtitre plate. Starting from a N/P

ratio of 2, more than 90% of the spiegelmers were present

as micelles (Fig.10). In this connection PEI alone had no

influence on the fluorescence of the dye.

3.4 Stability of Spiegelmer Micelles

1 uyM of spiegelmer micelles were stored under conditions
specified in Fig. 11. The stability of spiegelmer micelles
was measured by the dye exclusion assay described in
Section 3.3 A stability study of the micelles showed that
the storage of micelles in different media as well as at
different temperatures has no influence on the spiegelmer
micelles. The freeze drying of ribozyme/PEI complexes

without any loss of the properties of the ribozyme is also
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'allomed to grow on“sterile

25 was neasured by the dye exclusion assay descri bed
in Section 3.3 A.stability study of the mcelles
showed that the storage of mcelles in different
nmedia as well .as at different tenperatures has no
i nfl uence. on the spiegel ner gicelles. The freeze
drying of ribozyne/PEI conpl&ﬁ s 30 without any |oss

t he properti E the ribozyne is also 144
%%%H}B SRR eI| SFSTAFRTERr (RE¥SEt At , ai- Coftrdfontrol
Release, 2004, Feb, 26, 95(1), 199-31). .3.5 Uptake of
Spi egel ner Mcelles 5 The intracellul ar uptake of
splegelner mcelles was established in a cell culture

V5! 601 0k H5B 78] £5L1dex WIQR1 ES5T8T el 15 vere

mm si ze cover classes
Thea anm&bueﬂdala&ZﬂhpmwkeS'oEaM%ﬁiﬁbefméﬁgehﬂeélles was

NOX- A- 3' - PEG was packed with a NP ratio 5:1 10 in
AP LR} BRICh b eR | SEL CORLERER FYBREBI O BRPTBT ARLLS.  Lx10°

gebvsT candsi nesbat ad foie 4l b6t Hoyrs At §7%té%§_l@n§f)ollmn size
for the passive uptake of splegelners 1 pMof pure

$@ﬂ%¥e§é@ﬁ%ﬁﬂ3|éﬁélﬁed0§pﬁég@hﬁ§r Q8s BO-€8%h case - %;belled
h S e then_washe
EABLECE WLR 098 S pSEL s REe 4 EPaONEA 2.5
nmnmieslhe$h 8@d@draﬁoanabdebndeathe offf @paMaticoRhe cells,
times with 1 m of PBS,

TRACHRECROFBR dr LRom 00 becdnlis wi B FQRBIOL for the

§@£$&v@nublaﬁé Yockpl 8gd ndts 1XRBaM tOf shakB tQiorescence-
chonatin in the cel? nucl eus, "washed once nmore, and

EaRetked wisbh ege2efourie s ng isoPachorcasthe ipicapartat omsth  the
pEEPAr edri 0 &@ﬁs_m@xremggsngpggxgsdtme% L, oS eSC%”C% ml of
48871 514!

m cr oscope (em ssion extinction

Was @h@mﬁixﬂétfspiégemweutﬁbcahtesBRapanaﬂmqmaaﬁeh&He. The
é gsgﬁ%“ ek r%tree nggfrr)eqrats elglalégg;e utn n?é:skeguth 1 ml of
PBS incubated for a further 10-20 seconds with a DAPI
solution (1 pl stock to 10 ml 1xPBS) to stain the chomatin
in the cell nucleus, washed once more, and covered with a
mounting solution. The preparations prepared_ in this way
were analysed in a fluorescence microscope (emission

488 nm/extinction 514-522nm).

It was shown that spiegelmer micelles have a higher
transfection rate compared to "naked", unpacked spiegelmers

(Fig. 12)

‘The transfection efficiency was in this connection >95% of

all cells and had no influence on the morphology of the
cells. The 5’-FITC-coupled spiegelmer was mainly to be
found in the «cytosol and associated with the plasma

membrane. The point-like distribution indicates an
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(Fig. 12) The transfection efficiency was in this

connecti-on >95% of all cells and had no influence on

t he norphol ogy of the <cells. The 5 -FITC coupl ed

spi egel mer was mainly to be 30 found in the cytoso

and associated wth the plas menbr ane. The

poi nt-1like distribution i ndi cates an 145 inclusion in
rtnents and th fuse er ints to

PETRGELER Chf o BBMmar EnehEs ‘20e i Cfisdl s Sggharoines to

eolbgsedesgetgeledrin bheycal IsinuHeuspi &yl Ry @A could

of Spiegelner The point-like distribution of the

%%l%%%?%%@dlhntﬁ%e €5t osBECHABS per i nucl ear space of
the H578T cells points to an accummul ation in
conpartments of the cells, for exanple endosones. To

sheckeldssé ebeassi Ofeimer spi egel ners from 10 these
conpartnents the distribution pattern of individual,

Bheat Pyiehrhibed eéprsinsianal pfed the g.spidgelmer  in  the
é?@ééé?nanaopEQﬁg@g%Q%r" %déx%%'§ﬁé'ﬁg7@E %Q?ls 501nts to

spi egel ners use distribution pafternin
@Wt@soummnﬂaomonhen mqmg&rﬁnﬁdtanermmhedebedsedfor example

whi.ch points somal . 15 rel ease of th

el s Ao EREaRT G VRS R8Eor Gincthe, PrEsEaTETs from
ohes@akeflp 3|amegetsrr&m% dExatplsudioBi pagtieyht v N dMPidual,
20 4.1 Prollferatlon Assay without PElI Effect on the

profti¥ranionded &EFLy veFl anmiysest ditidal 130l-e din addition
EVCALReD bBihellsfLyl 968914assen | RSt b ifieimers, &

neans of proliferation assays irst of
& pf bget netistasiaddieth | padtieirgh doseths "maloedl nanheion the

%f%g 4 éggrggélwgglde cgggtumh%% %Q%A%ém%g1é%e endosomal
release of the spiegelmers. This pattern was not found in

the case of "naked" spiegelmers.

Example 4: Biocactivity in vivo

4.1 Proliferation Assay without PEI

- Effect on the proliferation of MCF-7 cells .

The potential role of HMGAla/b in cell division was
investigated by means of proliferation assays. First of
all spiegelmer was added in a high dose as "naked" nucleic
acid to the cell culture medium and the growth of the cells
was followed over time The breast . cancer cell line MCF-7
was used as model, since in these cells a smaller
(antagonising) expression of HMGAla/b was found, and the

role of HMGAla/b in the proliferation of these cells had
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was followed over time The breast cancer cell |ine
MCF-7 was used as nodel, since in these cells a
smal l er 30 (antagon|S|ng) expression of HMGAla/b was
found, and the role of HMGAla/b in the proliferation
of these cells had 146 aIrea been described in the
literature. Reeves et al eeves-R et al., Ml ecul ar

d Cel | Bi of 2 575-594) showed t hat
0GRl talh, Blolomn dan ng, RIS 000 ShouedLhat, o,

tme@ﬁesnnreasem pr ebilkenakiromnankitihng & igiidy onvaf 2001,
by neans of expressed anti sense constructs

P%ﬂ?b??% tﬁ@ﬂﬂqﬂ|FE?EtﬂéﬁeopveEFezpéQSﬁgon of HMGAla/b in
IEQ‘?-C'W |c%|1/1|¥btf&§d9 %ox 31841Mgieas%gjs ar@-g\%%{’\f&ﬁ aand the

seeded out 1 n 96-well [ at es
inhisparent dhsdMirdaAl t nedmefbors 16£24ckpuessed 10cisense

T TR e et p AR HER, RB&HBROUHER-pBeoana® VAFTLrBOL ol

a further 48 hours with standard cell culture nedium
wth the direct addition of sterile filtered 15
Epreyel afMetherd was fol l owed by the addition of 10 pl

Ols & resazyerDrsolalion hichd il BESLehO dlE in 96-well
respectlve bat ches and further I ncubation for ROurs
B@aBQEZ (Thetat) amgftdr reat f bat of tresaparentbpatke ael lcultured

I} ARl imhor gy S Shy Y4k LIS O 0n coctas

EhUpssarupl(Fes) nul tirdetesll Onwe péatBeheadisREdd@MItEe PBS and
(em_ssion 544 nm extinction 590 nm. Each

BMG)
é\é%h%r%s £agt &r AuTddathree BPWES péfEh ekpgerementcedid culture

@fﬁfﬁ?edwﬁghth%Hﬁm‘H%%égtUn&&&ﬁ%?anogkroEté?ﬁﬂ55 PP tered
esu
spiegelmer. This was followed by the addition of 10 pl of

a resazurin solution (0.44 mM in PBS) to the respective
batches and further incubation for 2 hours at 37°C. The
transformation of resazurin by' the cell metabolism
correlates directly with the number of cells. The change .
in eolour was measured in a Fluostar Optima multidetection
plate reading device (BMG)- (emission 544 nm, extinction
590 nm) . Each value was determined three. times per
experiment and referred to the values of untreated control

cells.

Result ,

NOX-A inhibited after two days in a dose-dependent manner
the proliferation of MCF-7 cells (n=12) (Fig. 14). The
maximum inhibition of the proliferation to ca.'30% of the

value of untreated «cells was found at 40 uM. At
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AN sULiVES

NOX- A inhibited after two days in a dose-dependent
manner the proliferation of MCF-7 cells (n=12) (Fig.
14) The nmaximuminhibition of the proliferation to
ca. 30% of the 30 .value of untreated cell's was found
at 40 pM At 147 concentrat ilo4n7$ up to 40 pMno
non-specific effect of the inverse control splegFLner
was found. .4.2 "Proliferation Assay with PElI 5 Effect :
8?“85?55%%%’?%“&@ L%s h WheBr A §PRS I of e ffegboet the
eabbesExesHt o/ Mpibgdimdd WX308ohkh- H 1299 celI's
(lung carcinoma cells; ATCC) were seeded out in in
24-wel |l plates (Costar) with a flat, transparent (kj)ase
18- hgt ba+1 M RPM 1640 nmedi um
wth a 10%%?2%.%%@5%%% gy\/\&grgﬁfhen washed twce with
PBS and cultured for a further three days with 15 cell
Lt ure nedi um contai ning 1% FCS and. spi egel ner ,
= piregelmer micelles an B8, REhiferation of H-

spbegkenes was carried out beforehand in PBS by

addi ng 25 kDa cross- branched pol yet hyl enei m ne (PEl)
(Sigma) in aratio of the absolute nitrogen fraction
of the PEI to the absolute 20 phosphate of the
Erpentiepe/Meblepd backbone of 2.5:1 (NP 2.5). The

i | ' ' ntration. . o
TP andIPHar2eme cdire | on e Raf B Olhs Neicliiar GC0)  were
$eed30- 6ot dut esnat zneﬂa‘ble@%ﬁl\ijr _e(.cls'gteilrlqpi e,lgt¢|hmg§ flat,
i cell th di | ut to wth ce cul ture
HEORORE 5% L OREAFN ARG fHRCE Shati UPTa8t NYUES ile 1 M REMI

vasheecheeB S, watll al ncopared forrhlr e@1daysyéte 3Hen washed
This was followed by addition of 100 pl resazurin
E¥igei wath PBS and cultured for a further three days with

cell culture medium containing 1% FCS and spiegelmer
micellles. The packing of sterile, PEGylated spieglemer
was carried out beforehand in PBS by adding 25 kDa cross-
branched polyethyleneimine (PEI) (Sigma) in a ratio of the
absolute nitrogen fraction of the PEI to the absolute
phosphate of the ribonucleic acid backbone of 2.5:1 (N/P
2.5). The sterile spiegelmer was used in a concentration
of 30 pM and after the addition of the PEI was incubated
for 30-60 minutes at room température. The spiegelmer
micelles were then diluted to 1 uM with cell culture medium
containing 1% FCS, added directly to the washed cells, and
incubated for three days at 37°C. |

This was followed by addition of 100 pl resazurin solution
to the respective batches and further incubation for 2
hours at 37°C. The transformation of resazurin by the cell
motabolism correlates ‘directly with the number of célls.

100 pl were removed from the batches, transferred to a 96-
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to the respective batches and further incubation for 2
hours at 37C. The transformati on of resazurin by the
cell 30 notabolismcorrelates directly with the number
of cells. 100 pl were renoved fromthe batches,
transferred to a 96 148 wel I14|%I ate, and the col our
change was neasured in a Fluostar QOtI ma

|.at e_readi device (BM5 (em ssion

tion
5’2}: &ﬁg?rnc‘?ﬁgn 588 nﬁ?fg\% chcharge wHds Jeeasnifed in a
FaueetRer opHield "Rl aadtset epbhedta d hgexaw%s de5u@‘e (BMG)
untreated control cells. Result "The use of
2By SEELPR 1°PM dPtregerncEii®nnob 20i naml al | yElaaxhe anglcue was
l. pr e r cin
Ssaar Bpa R ol ey S Sy Rl RaRra L dror, vatues
pf watrshbed tbatrbheceiansfection with spiegel ner
m cell es has an influence on the proliferation of
H 1299 cells, which was not previously visible with
0% S (Fig 15) . Possibly FKS stinulates the
?SPE eration to such an 15 extent that the slight

_E&fect coul d not be bserved The reduction of the

8§ coifceftr afFon (W RCE-P)celiEh| ehdM o Shilegedasith did not

theteghhs oNgrea RRYI Odrpic3 d@ﬂs cérB Iﬂpéfﬁféfgklon By
Tunmour rker cdc25a (with.PElI) 20 Effect on t

FREAFANS- HBei a%l@@lum*@gelfatﬂ"cﬁ} bh &bkl @kl ecultuter medium to
e+ eX t nti.al .onco

eéégslet @gpug(swglh& ar agn&hfelﬁ R agelﬁetollodbwlacﬁnsplegelmer

ﬁﬁ)@éllQS pRAS - 594 )i rdtiased ebyore ahs Qﬁr@ﬂ\Peﬂitf;&y@ of H-1299

h ession of HMZAl a/b in MCF-7 cel _
PHA S PRERLETD {AUEeE. PPRGERBLHS GG i gl0F FKS (Pig

m'l)Tbe'PO@fSlg)QQeSFKSB\t s{:hﬁu§§1ﬁ@s tinge Sebli fyed€ dact8r Such an
and growt h factors such as for

extent that the slight effect could not be observed. The
reduction of the FKS concentration in MCF-7 cells lead to

the death of the cells over a period of 3 days.
4.3 Inhibition Tumour Marker cdc25a (with PEI)

Effect on the HMGAla/b-mediated regulation of cell cycle

factors, in the example of the potential oncogene cdc25a.

Reeves et al. (Molecular and Cellular Biology, Jan 2001,
p575-594) showed by means of cDNA arrays through over-
expression of HMGAla/b in MCF-7 cells that HMGAla/b induces
the expression of a large number of genes. At the same
time cell cycle factors and growth factors such as for
example cdc25a, identified as a potential oncogene (cell
division cycle 25a phosphotase), which plays a decisive

role in the control of the transition from the Gl phase to
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exanpl e cdc25a, identified as a potential oncogene
(cell 30 division cycle 25a phosphotase), which plays
a decisive role in the control -of the transition from
the A phase to 149 the S phase.of the cell cycle,

are over-expressed by a facE%@ of up to 100. The
activation of such control pdints |-eads after

inhihition of the cell cycle progression either to
%}ﬁ% t@r aﬁgéf‘?pt‘?%ntg? gcé?%ls \)EP(!% rar BTF nWISFeFHRTINES by @
fepedr Of, upf tbheoDNA darBge tivdthilePayalfigdh tdte1 points

i nduction of apoptosis. As cell culture test system _
teaggoateer| éngﬁegétéﬁés@ﬁ tde oisild pPes®rogyrssitdreyeither
\Y; r ibite n.j e ex SSi f .

I R A M S 1 et CL IR
sepded oot, i ni24-wed | Pimt edamd@ostis ) mitdparddlad, to the
transparent _fl oor. and cul tured _for _.16-24 hours in

RIS a6a, OheBPRTEONE Al nfg CFad 68 S0Fel (REC BiAYen H-1299
déelsekbseWenseheRovashed bwrgesw,t kiBBS andyl%ave already
cultured for a further three days in cell culture

PRl Rt edi 3 SPFERRTPRre R ERT AN cohit BIGA hy/ 0% FCS.
The packing of sterile, PEGyl ated spiegel mer was
carried out beforehand in PBS by adding 25 kDa
Bxeocst beaidéedopol yet hyl eneinine (PEI) (Sigma) in a

We) t absalute nitrogen fraction 20 of_ the PE
{}giéheq{{blso ut eceg‘r%ogspﬁqaetree of eﬁJeecfl [BHucl'® ¢ 2%Gdief! plates
baskbeone ofitd 5 1(AMEP ZSndhersier itheospiagel BBl tured for

was_used in a concentration of 30 pM and, afteE addi ng
PET24 QRAsTAndfbdEdd fldrd 3ouesdl Wi ngeesadringokPs FCS (volume

i epper at unge Ther 1 $PiLRAR) Mer Rl cellesywi c%ﬁl gith PBS and

cul ture nmedium containing 1% 25 FCS were t i l"ut ed
tol theed edpactd véucbheentthatdeondayadded ai¥lecthyttioe medium

S AR AL L O HERE g™ Fho paciing
of sterile, PEGylated spiegelmer was carried out beforehand
in PBS by adding 25 kDa cross-branched polyethyleneimine
(PEI) (Sigma) in a ratio of the absolute nitrogen fraction
of the PEI to the absolute phosphate of the ribonucleic
acid backbone of 2.5:1 (N/P 2.5). The sterile spiegelmer
was used in a concentration of 30 pM and, after adding PEI,
was incubated for 30-60 minutés at room temperature. The
spiegelmer micelles with cell culture medium containing 1%
FCS were  then diluted to the respective concentratioﬁ,
added directly to the washed célls, and incubated for three
days at 37°C. The cells were washed twice with PBS and
harvested by means of a cell scraper. ' The 'mRNA of the
cells was then isolated from the cells by means of Roti-
Quick-Kits (Roth, Cat.No.9%979.1) and 0.2-1 pg of total RNA
wés used as template for the PCR of cdc25a and GAPDH.



10

15

20

25

30

" harvest ed by means of a 'cell scraper. The nRNA of the

cells was then isolated fromthe cells by neans of
Roti 30 Quick-Kits (Roth, Cat.No.979.1) and 0.2-1 pg
of total RNA was used as tenplate for the PCR of
cdc25a and GAPDH. 150 The priggers for the
anplification of GAPDH were as follows: forward

rinmer: 5' - ACATGITCCAATATGATTCC- 3' d.reverse

BBt TEFim8rs GEALT COACARPGTACTEAGR S I e g g £ollows:
ferperat uraiafe r81C, 5 vt AvsTtbepARIEATEAEL 9N Ofand  reverse
cdc25a: 5 forward priner: .
Brl‘@\%AGTéF@@@@?&@A@@WCT&?&T@verS@t prigmer annealing

PRSI AMATONCTANY gy etitton o cacis

forvawnd: pHine®): 75'pPREGAGECT CACE THAAWPIRZ Aa13d OaBdmMteverse

dNTPs. Ever I |.guot of 5 pl _was .
TS O L A RB SR AL 0L PLoteS, ) o
conperatiups Wit Is BAPDH aRel 0tk 660101 ond OfetBi Sus 1 Fbllows:

the first step for each investigated sanpl e the

Qo2clt VediMcPedsiedg poiht™ vMoGe2(emd of -4 HeM dNTPs.  Every
sferppge QepeE-Ls subtlAg fromt ue he.
fne P ng T avbot et (ACh-H Lol it gihe reintified by
Pefefeace B5dgeng)luadrRrd sbyefdomed lag itdme wiktbeGABDHPGR load
cycles.that _are, .requir in.order to reach a, . _
CHREEaRt Iy aBt Phab” PhlSPescatad \elihe fothe i nvestigated
sampné afhdevbycaynehesieasks INA ippi@rndvatus he @B i Bf the
all reaction vessels., After this standardisation the

aeperarce 8fng &Gntsﬁlgltr@icﬁ%i%r%s%h?Oc@Fb@Wei ©f the gene
subhgacted hremdle didpyad u@a?fye'fhege%éogrﬂrgﬁgt kY reference

treated sanpl és; one arrives at "the so-c
geleet a- dEPt ds Orfic@dc Haattilon nodeer Jlie PCBI atyicles that are

Lon difference f a sa e between the .
?égg?%%ﬁt a%ilj thoer%d:ntrglo (rgtelr‘{%;‘, Ror nBP T3 tHY t hedefined
fefierencengeneadnd.r ef B¢ edate amdwailast ndWlyarPreshesised
f)ﬁ foung frgmthe arithnetic¢ _formula 2-ddCP

A 1s found at the CP in all reaction vessels. After this
standardisation the dCP wvalue of a control (in this case
GAPDH) is subtracted from the dCP value of the experimently
treated samples; one arrives at the so-called "delta-delta
CT" calculation model. The relative expression difference
of a sample between the treatment and the control (ratio),
normalised to the reference gene and referred to a standard

sample, is found from the arithmetic formula 2799F,

dCP=CP (cdc25a)- CP (GAPDH)

- ddCP= dCP (treatment spiegelmer NOX-A)- dCP(control: PBS or

NOX-A inverse)

Ratio=27ddCP
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dCP=CP (cdc25a)- CP (GAPDH) ddCP= dCP (treat nment

spi egel mer NOX-A)- dCP(control: PBS or NOX-A inverse)

30 Ratio0=2-ddCP 151 Result cdc25a and HMGAl a/ b were
detected in MCF-7 and H 1299 cells by nmeans of

RT-PCR. MCF-7 cells showed with a low 5 expression of
HMGAl a/ b al so a | ow expressi on of cdc25a, whereas

HMGAl a/ b and cdc25a were strongly expressed in H 1299
cells. The transfection of H 1299 cells for two days

Wi r HMGAI a/ b- bi ndi ng spiegelners led to a
§?§H'Ficant dose- dependent reduction of the

exBresshan AficATS 252 wBRYA 4@ i 1 nl Gicamndy Férg:i H)12d® cells
to a concentration of 4 pMa control speigel nmer
Bexhi Beaed nof noML sPERi fi c ¥EFett , cablsheshomed hewGAPDH:  low

D01 PR, Ae SECAREREN, UpLen Oy ALY 82" caczsa,

enereaxpHEsalarbofaridiecdpobenticale oicOgRREy CdeB28s688 in H-
Lnhibited means o spi e 20 Exanpl e. 5.
E??gcfﬁglﬁess%éﬁ H1 %%dErEZQPfgééléffor two days

S PEROekMEL B Q8- B UK ﬁ éﬁMébéﬂhé@é”)ﬂéa order t s {&siricant,

t he hypot hesi s that bi ndi ng splegelners
@ﬁﬁ?b@?%%@e@? oWleﬁlu@ftltOunmf sthe Axmressiorenofr adc25a mRNA

S % p for the strongly HMZAl a/ b 25
exp esg?n%g%aﬁ%geg? c carcinonma cells PSN-I. On the

basis of this nodel a therapeutic experinment was
carried out wwth 2 ng/ kg NOX-A spiegelner mcelles at
apN Poof a2. Tomemtizxaml e 3§ parggraph Tohtrdlb2 speigelmer

exhibited no non-specific effect, neither on the GAPDH nor
on the cdc25a mRNA expression. From this 1t can be
concluded that the HMGAla/b-induced over-expression of the
potential oﬁcogene cdc25a can be inhibited by means of

spiegelmers.

Exampie.S. Effectiveness Study: Xenograft Model

Effect of spiegelmers on tumour growth in vivo

In order to test the hypothesis that HMGAla/b-binding
spiegelmers inhibit the growth of tumours in vivo, a
xenograft model was developed for the strongly HMGAla/b-
expressing pancreatic carcinoma cells PSN-1. On the basis
of this model a therapeutic experiment was carried out with.
2 mg/kg NOX-A spiegelmer micelles at a N/P of 2.5 (see
Example 3, paragraph 3.3).
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Executi on/ Met hod Mal e naked m ce (NVRI: nu/nu) (group
size n = 8) were subcutaneously injected.in the side
with in each case 107 5 PSN-1 cells (ECACC) and the
tumour growth was observed over 22 days. The aninmals
had a nmean wei ght of 25-27 g %%d were 6-8 weeks ol d.
The active spiegel mer NOX- A—§“ EG and the inverse
control spiegelmer in INV-3" PEG were packed in

m cel |l es as descri bed above by adding PEI in a NP

ERétot 06n Mdehbd 100 pl of the spiegelner mcelle
suspensi on (corresgondlng to 46 nnol e/ ani mal or 2

Mgl Rorat&ae miceeadhMBase rs%wt an@alry shpected= 8) were
gébéytaﬁéeu%fgy\ihsle@t% A LhE LUIUTy; 0 RV, case 107

vol une and wei'ght were neasure ree tines
ekl Fhelani(BERSCWweredsdate ftum@uhrngmwtdaywa?sZ cﬂmiext\ftﬁi over

h I
Shatiimour TUaS “BOBRLFT PaG, PP e N pace AT & and were

tissueskyeradlonogeni sedtilve  dypedaisat i QBxbRLBePEG and the
(0.5x SSC pH 7.0; 0.5% (wv) 20 SDSarcosi nate) and .
TRREF ¢ ugetn §ieml 1R 9 1te 4 060X gNVTRE PEGperAadtanpacked in

RPtaq ned %@rSe§EFisgdagbo%gcb&ngﬁdlggap L an%@ Eh%atlo of

anount of spiegelmer in the pfasma’s
255t i ssuelbonmpyenatfes whs | mEisHdagated bypineane OfSLaspenSJ.on

ridi satl on_assay.([xol et et, al 2000 Pha m Res. ,
%gﬁ%% régh}b dr ?gtl%"]a%/saa@“?%f b&ded oﬁ“gt were in
é@&momheg QMBﬁnﬂﬁﬁhoﬁiEyS@h§§@t€Erdd1ﬂ¥5Qﬁt@ckﬁ@ vicinity
- RNA rml ecule) is hybridised on an i nmobilised
é DNAYS30 EOgduc] ebRf de- e (vodumgpt gRpd ppeBeweight were

Ared NthPbs tGARES Th '
M% T AT CCACOCACGT ATCAG%:CTTTTTTTT Njparhimaligyere sacrificed

@Ié)rrﬁilae’rreﬁ?- arand othhe &l stendwfi¢ivGalfa/ BOXIKX- An apbde plasma,
gf&@f}egidneys and tumour was gquantified.

For this purpose the - tissues were homogenised in
hybridisation buffer (0.5x SsSC pH 7.0; 0.5% (w/v)

SDSarcosinate) and centrifuged for 10 mins at 4000x g. The
supernatants obtained were stored at -20°C until further

use.

The amount of spiegelmer in the plasma samples and in the
tissue homogenates was investigated by means of a
hybridisation assay (Drolet et al. {2000) Pharm.Res.
17:1503). The Thybridisation assay is based on the
following principle: the spiegelmer to be detected (L-RNA
molecule) is hybridised on an immobilised L—-DNA
oligonucleotide probe ( = capture probe NOX-ZA; in this

case: 5'- CCCATATCCACCCACGTATCAGCCTTTTTTTT-NH2 -3';
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with a blotlnylated detection L-DNA probe (= detector
probe NOX-A; in this case: 5 -biotin- '
TTTTTTTTGECTGAAACCACCCACATGG 3'; conpl enentary to the

- 3" 5 end of HVGAI a/ b-NOX-A). For this purpose a

streptavidin al kaline phosph %ﬁ$se conjugate is in 'a
further step bound to the co After adding a

pescence ub Lr i.S generated and
L P PR RS heRB e e PRty o4 b e AN A 46 detected
QILtEOBU(bhaQtlIn@'&aml’e@bQ{etbQQ1@n Qf—lﬁ\]ﬂegl%fét ur=e cfg&.t@tor probe
%O 75 pnole/m in coupling buffer 0 MM Na2HPO4, pH
TAp. 5 nM EDIR) mere ti erred tasech wel | 5'-biotin-

M@@w%@eTGMc BLGACATGENS BI N ALESA (SPUNT DY the 31

Costar) and |ncu ated overni ghf a e pr be was
ehdn ofash¥@A18/bhNe@R-A) nes Kot h t206 ppuxfosoupl I$1tgreptav1dln
bELf [ each tlnetand i ncubat ed for ,1 hourat 37CW|t bound
Fh 2athe c &EESEIG 15 Cof O B KT gt Bufifer® (BUB85 v WEeP boun
BSAths eotplierg bufther) adMitney a VESsHNGirAGRIJtamMdd 280strate

of coupling buffer and 3x 200 pl hybridisation

gh??%rlFh%eBPE?E§dC%%db@e®§@ﬁe¢ointﬁelu&0n@m¢é%rron
Hybri di sati on and detection: 10 pl EDTA plasna or
ti ssue honobgenate were m xed with 90 pl of detection
bmm@biliﬁatpﬂnleﬁpthefoaégeouadepKdUe pmrobygbr i dicatilorpf the

SabHiEy B0PrR CRotbcelPTS/Mle ba: GRBS ape RHGFET 500 mu

Hesnrayr egdHf @r. 510 ounsatEDTIOC, weranstenkedri 84t B® each well
? i tabl ,gre par ed DNA- Bl ND mells see above) and
'#%HB%?%H Rotn48 RiA§eat 18a DNAGBINEh@laft@ls) o\WaFd s Costar)

§ﬁ§p§n%53téae%v‘é‘%ﬁﬁbﬁg QUL 14 99X ZO@hgl ;IJ_§Q e was tdxe washed
h%grldlsatlon buf f er "and 3x 200 pl BS/ Tween 2 (E

eqr jtdmgls pHth 6209371 nMﬂ\la@Dulerl% @Wf\f)ErTvmcm 2@)ime and
%%Q&bg'éési SJ':I epi a\ﬂloqlrgtalwé ng l%l%osjpha%gg Ccoan e gQBB nl of
ronega) was
blocking buffer (0.5% (w/v) BSA in coupling buffer). After
washing again with 200 pl of coupling buffer and 3x 200 pnl
hybridisation buffer the plates can be used for the

detection.

Hybridisation and detection: 10 pnl EDTA plasma or tissue
homogenate were mixed with 90 pl of detection buffer
(2 pmole/pl of detector probe in hybridisation buffer) and
centrifuged. Further purifications were ‘carried out as
necessary. The batches were then denatured for 10 mins at
95°C, transferred to the suitably prepared DNA-BIND wells
(see above) and incubated for 45 mins at ca. 40°C. The

following wash steps were then carried out: 2x 200 nl

hybridisation buffer and 3x 200 pl 1x TBS/Tween 20 (20 mM
Tris-Cl pH 7.6, 137 mM NaCl, 0.1% (v/v) Tween 20). 1 pl
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diluted with 5 m of TBS/ Tween 20. 100 pl of the

-diluted conjugate were added to each well and

i ncubated for 1 hourat roomtenperature. The

foll owi ng wash steps were 5 then carried out: 2x 200

pl TBS/ Tween 20 and 2x 200 p|150 assay buffer (20 mM
Tris-Cl pH 9.8, 1I\/MI\/gCIZ) fOOplof CSP)D

"Ready- To- Use trate | i ed Bi osystens) were
Fﬁéﬁpgaﬁéﬂln' JéEffBPgAggﬁFﬁ§eatC?%kmﬂ%%%péﬁapmﬁga was
andutbhe wahanid ull nescenseryasn masur edohn, . Gl ’C\’%;eardlluted
Optima 10 nul tidetecton plate reading deV| ce

Resingaten gepeel pAPRAr y texpedarentwe il vvamcshomlcmlbmtted for

el | an t umour ew
U IReEchiRy SPHSEE D 48 B ML B ens vere
eRBRatiaRg ikhe durdi VIﬁ%aio@nmﬂatﬁsﬁ@%EéH' bed 3 ox £00 nl of
i nhonbgeneous t unour QFO\M erefore appear e

ansart abFéeas (X8nolr dftl smédelPH of - & t¥ eed gElz)st udyQ0 pl of
le I ed sSi rovvt

g\??ﬁl n gézé(g%@i(g {?%évvaséggs] @99{ hat Yﬁﬁéﬁggm CRTPRES ey were
tbse 2ddefi, Zlmghﬂo@tleeldlﬁced Imemgﬁngah eoofSN-elgdwBii®, and
i gni f.i cal conpared to the PBS control (Fig. 18)

The" RSB TR miPS VESSGREFRockiod Ay FEHes hr Optims

hﬁ@ﬂlﬂ@ﬂéct\bﬁ ho 180k eggéagﬁ?naeehkgswﬁ@? control

spi egel mer did not exhibift any non-specific. :

inhibition of the tunour growth 25 and |ikew se had no
gEEget on the weight of the animals. The differences

In tunour sizes were, fromday 10 of the treatnent

Wit B N@)é—lABuBE@ymeomelresqerm giti f weanshownhitghlty H- 1299I cells
Lgnificant conpared to untreated animls (PBS contro
%kgudenttrans(p gpctl)ng TRE ehd POIHT aﬁ&leym $1gptétcaptly more
slaysl 30tahawedNa 1hi gy &t gBbhpsanh % ¢ReCiifidG vidual animals
reduction in tumour growh (p=0.0098 conpared to PBS
SRETBLDSB222R o iR SISO RY er BENRER rBt WP ecrsidrergherefore

éﬁb@arég) &Aéﬁiﬂiﬁ%ﬁ‘ﬂ%éM k@nograft model for a treatment
study. PSN-1 cells exhibited an aggressive tumour growth
within 22 days. It was shown that NOX-A nicelles at a dose
of 2 mg/kg reduced the growth of PSN-1 tumours

significantly compared to the PBS control (Fig. 18). The

weight of the animals was unaffected by the treatment with
spiegelmer micelles. The control spiegelmer did not
exhibit any non-specific inhibition of the tumour growth
and likewise had no effect on the weight of the animals.
The differences in tumour sizes Were, from day 10 of the -
treatment with NOX-A3'PEG micelles, significant or highly
significant compared to wuntreated animals (PBS control
(student's t—test).' The end point analysis after 22 days
showed a highly significant, specific reduction in tumour
growth (p=0.0098 compared to PBS and p=0.022 compared to

inverse control spiegelmer) (Fig. 19). Mice treated with
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155 PBS showed an average tunour growh of 2.5 cnB,
animals treated with controlled spiegel mer had an
average tunour volunme of 2.6 cnB and animals treated
with NOX-A had an average tunour volume of 1.2 cnB
after 22 days (box-and 5 whisker analysis). This
corresponds to a reduction of the tunour growh of

t.h 0% Th | ysi f the tissue distribution
B NOR R Shofd & *Hgh’ SHTERT: 19EPEHY 1Pk e Puriln animals

tFegtedOlwith) Exappbel16d EWayd 5@y Ohakiheah Na\ieMAge tumour
Ti ssue Distributon of Packed and Unpacked Spiegel ner
VTALBP8erch 02cReER t REdef fRERRAE iGHER TGRSt aviibh NOX-A had an

| ' S, op- fumcti I I egel_nme N
S O Bkt PR BT e 2 el 5B Ta T nEYS o and
whibkPEGaRakpaiand paikied coutdspomdd rogeall pleelsitdlon, of the
atio (NNP),of 2.5 in nmcelles (see Exanple 3,
%‘é?l?aléfg%ﬁo%sf%)ofnmgrgi m‘f‘ﬁrl‘r’ﬁéy to the protocol
TUReChinbBedsi8 B@AMPhe Bisstbi Wiapprieash #esoadepked 2B owed a
for spiegel mer packed in mcelles as well as for free,
BhpRckeRCept Byl ABr inEkBe ubBARKEl Rbd- R#B) e naked mice
(NVRI: nu/nu) (group size n = 8) were in 25 each case

i njected subcutaneously in the side with 10 PSN-1
cells (ECACC) and the tunour growth was observed over -

S..The animal s_ha mean wei ght of 25-27 g and
SErEE T o SeBPRT R oSRn 8%, S e OTI TRy e bton of
PaXked Pitfid VBspapléd egpi8galest| es by adding PElI in a
NP ratio of 2.5, as 30 described above. Spiegel ner
PCC- 3' PEG not packed in mcelles served as control

fﬁrokasriBSOEH@EﬂtEﬂ@e%Q%icq%%kaﬁ%%é¥bgggti6gx%ﬂﬂsﬁgegelmer

the spiegel ner-mcell
micelles, a non-functional spiegelmer (Proof Of Concept =

POC) was PEGylated at the 3’ end with PEG 2 kDa and packed
with a nitrogen/phosphate ratio (N/P) of 2.5 in micelles
(see Example 3, paragraph 3.3). In a similar way to the
protocol described in Example'é; this approach was adopted
for spiegelmer packed in micelles- as well as for free,

uhpacked spiegelmer.

Execution/Method

Male naked mice (NMRI: nu/nu) (group size n = 8) were in
each case injected subcutaneously in the side with 10" PSN-1
cells (ECACC) and the tumour growth was observed over 25
days. The animals had a mean weight of 25-27 g and were 6-
8 weeks old. The non-functional spiegelmer POC-3'PEG was
packed in micelles by adding PEI in a N/P ratio of 2.5, as
described above. Spiegelmer POC-3'PEG not packed in
micelles served as control for the incorporation not

mediated by PEI. 100 pl of the spiegelmer-micelle
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156 suspension or spiegel mer solution (corresponding
to 1500 nnol e/ kg and 2000 nnol e/ kg) were injected
daily subcutaneously into the vicinity of the tunour.

. The tunour volunme and body. wei ght were neasured three

times a week. 5 24 and 96 hoyrs. after the |ast

injection two animals from each group were sacrificed

and the.distribution of .POC 3' PEG gpacke /ungackedé,

PRSPRES AP Asmel” br At SHRENEE | g verl COkF§RRpRIing  to

gabbbhaddey kgpanaic®as2and huBney kyas Heaati fing@ctdd daily
For this purpose the tissue was honogeni sed in

AYBFRERREPTBAYbERFEr thE. FcEBetyH oL (:he. Bygquy v) The tumour

§Q§@ﬁ§o%'n@atl§%d9n%e(‘i‘gﬁttr'xséigéadmgggu}gdm{}gré% égrg%sxa week.

g. The resultant supernatants were stored-at -

dht iahd % fheeher adser TEhe ammsint iofiespiiegeltmer dmindies from
I sanples_and_in_the i ssues_honpgenat es was

Bai ot rgoa‘irggdw8§ene%%%rlo$l%eé hyBY dFE&ti jjrion of POC-

8Pppt et petkal/uaB@eRpdPhanmeRes p12knla/; 1583)n, Teart, lungs,

assay is based on the follow ng principle: the

Sprefel mErAREYRNA R ddiiaddeay bePaREEeREd pEd tumour was

ByBht dksed, on an inmobilised L-DNA ol i gonucl eotide

probe capture probe POC, here: 5 - NH2(C7)-

TTTTTTTTTAGCTCTGCACAGCGCT- 3" ; conplenentary to the 3

25.0f POC) and s detected. with a biotinylated . |
B oot tBre L R Sbe (C:fot bt BT Br bt bac THBrESEeed  in

CADCOACTHIERIAATTIRN R st ot igir 3" 7.0, 0.5%  (w/v)
conpelenentary to the 5 end of POC)y. For this, a
g§PPepcasidaheal lkald neenphbdéptiatiastorodjugatmes was bbd@ x g.

£fled FULLNEL, ST eBbO, LU, 30, COmpLEx- SALLEL agditingeof ynesy
a chem T um néscenc Su s‘?ra e,
further use.

The amount of spiegelmer in the plasma samples and in the
tissues homogenates was investigated by means of a
hybridisation assay (Drolet et al. (2000) Pharm.Res...
17:1503). The assay is based on the following principle:
the spiegelmer (L-RNA molecule) to be detected is
hybridised on an immobilised L-DNA oligonucleotide probe (=
capture probe POC; - here: 57~ NH2 (C7) -
TTTTTTTTTAGCTCTGCACAGCGCT-3'; complementary to the 3' end
of POC) and is detected with a biotinylated detection

L-DNA probe (= detector probe POC; here: 5'-
CCGCATCAGACCGAGTTTCCTTATTTTTTTT-Biotin-3"'; compelementary
to the 5' end of POC). For this, a streptavidin alkaline
phosphatase conjugate was bound in a further step to the
complex. After addition of a chemiluminescence substrate,

light is generated and measured in a luminometer.
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l'ight is generated and neasured in a |um noneter. 157
| mobi | i sati on of the oligonucl eoti de probe: 100 pi of
the PQOC capture probe (0.75 pnole/m in coupling
buffer: 500 mM Na2HPO4 pH 8.5, 0.5 mM EDTA) were
transferred to each well (dgpyession in-a plate) in
DNA- BI ND pl ates (Corning 5 Costar) and i ncubated

i gt . 4C,__Th robe was .t hen . washed thre
FURLOL LG L ACor TORCPEAREABRINET o SR80 LINER) 41 of the
PoC lchpunat 3pCowkt h (200 5p1 pfold ki nch budd@s1id®. SBaffer:
éﬁlx%%BSA in coupling buffer) After washi ng again

P08t PhodplSimg BumterE iy Jeppotfpanoferqred to each

i di ' : fer, At e afpyRe d far e -
gg?gcg iﬁﬂﬁ%bl%i glgt iaonhl‘;%aﬁg@;cletsfL élgt P%% B.ﬂﬁ{% Ell%otfetélqu‘ﬁ%omlng
pPasan) oandt issubahedogerand ghdr @ mi4dsd wilhe Q@rgbe ofas then

io fer. 15 (2 .pnol | .POC _det ector prope_in
RSFER) oRePBh buinted) Vol cad ihges FarpREPS BEcElr and
pucubhtati dos derswary | F°OUNi8R 20€C@SSATy .bIdking buffer

F tches re then denatured for 10 mns at 95C, _ .
PaRer dHigd (EoA hih SEPRRBRPIprpeh el DNABBERD HEng again
ab and. 4 nc for ins at_ca. 40C e
éﬁgﬁolIggﬁ%%lmagﬁéstgggﬁﬁgfg?thgﬁﬂg%%fiean ut:é xzﬁgo“l of
pYboidibybt bdi satfder puf fee aptlaBxs208apl Bx TBSEAAWEESr the

%%EéZO,WM Tris-d pH 7.6, 137 mnM NaCl, 0.1% (v/vV)

At28%: 1 pl of streptavidin al kaline phosphatase
conjugate (Pronega) was diluted with 5 m of I|x
TBS/ Tween 20. 100 pl of the dilute 25 conjugate were
Bybeddisabien wend dintagicudat ed flér nlonefhoBPTat pbasma or

Lgbegeh el LIS RSN L SBE LI Bl g burer
p2 pmolg/a%sEQdeétett@ZOpmeEHﬁh(Hyﬂﬁidléﬁtibﬁﬂ%uffer) and
%gé%%%gaégg.pl %&rt 2? "£§g9¥izg£%§gss%&§§!a%%rried out as
necessary. The batches were then denatured for 10 mins at
95°C, transferred to the suitably prepared DNA-BIND wells
(see above), and inc¢ubated for 45.mins at ca. 40°C. The

following wash steps were then carried out: 2x 200 pl of
hybridisation buffer and 3x 200 pl 1x TBS/Tween 20 (20 mM
Tris-Cl pH 7.6, 137 mM NaCl, 0.1% (v/v) Tween 20). 1 pl of
streptavidin alkaline phosphatase conjugate (Promega) was
diluted with 5 ml of 1x TBS/Tween 20. 100 pl of the dilute
conjugate were added to each well ahd incubated for

one hour at room temperature. The following wash steps

were then carried out: 2x 200 pl of 1x TBS/Tween 20 and 2x

200 pl of 1x assay buffer (20 mM Tris-Cl pH 9.8, 1 mM

MgCl,) . 100 ﬁl of CSPD "Ready-To-Use Substrate" (Applied

Biosystems) were then added, incubated for 30 mins at room
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30 Biosystens) were then added, incubated for 30 mns
at room 158 tenperature, and the chem | um nescence
was neasured in a Fluostar Optine multidetection

pl ate reading device (BM3. Result 5 The anal ysis of

‘the wei ght distribution of tq%éunr functi onal

spi egel mer PCC- 3' PEG, whi ch was packed in mcelles,

%homed fter 24 hours a g%?nificantl hi gher _
ESMEERET A Fon T t RE% UHRTT. | PELHRECoae g3, meaguned in a
probetas) opemhar ad1tedehecenpackedtapiredalingr dk@ice (BMG).
(0.840 +/- 0.255 pnole/ng) (Fig. 21 A). Wereas the

concentration of the packed spi egel mer had hal ved
gdiu325 +/- 7.050 pnole/ng) after a further three
days (96 hours), only a very small anmount of the

- Ohpackedlypiegebifer theul dveibghtdetdictted i 120 +Ff the non-

.057 .pnol e/ .. 15 The pl asma | evel of unpacked ,
35?85&3&@# (%?@@@eiﬂ‘-ero. &%C‘%Fe?m)wla%%r ¥ashopasked  in
waseCoBpar abhewta thateof 28hBoREL- pACKed SPECORhIEY higher
(1.930 +/- 2.729 pnole/m ). After 96 hours clear
GPPFERERBESOTRer e ¥bundthen whiwkowbout tisewest i mes24 he25 +/-

of, spi coppar to.the .20 .
%%ggt&edpggiqggglgr)rer vvahé aﬁ%%ctgld;. gﬂgligntpaCked spiegelmer
é@c@ﬁﬁulaffoduzﬁirupmdkthw)was&gbseamedAaEter WRdreas the
hours for _both fornul ati ons, whereas a sljght
COHERRGPRETOR o TES | POCKStin g R ep S gy (11-325
ofly 729 500pmapaeked Spiagel Mehrt AbEEENPBehQUS (9 hours),
both fornulations only mnor amounts of spiegel ner
RBLE det¥Ri¥dS™#hlt BEOMNFe o fanthk| dnBgSkedn sthegstimer could
Bandecskight ! Yo 12bsed-val yes pRLe-faypd in the
gallgragder a%d pancrgas ?gutﬁﬁﬁtﬁ/a&ﬂlgh sgandard
gdaui atd for ed piqgﬁl 30 to _
unpac%g' Sgiedgfﬁ%¥. of d®eq sﬁfQBQESer (2.950 +/
0.438 pmole/ml) after 24 hours was comparable to that of

the PEI-packed spiegelmer (1.930 +/- 2.729 pmole/ml).

After 96 hours clear differences were found, in which about

‘four times the amount of packed spiegelmer compared to the

unpacked spiegelmer was detected.

A slight accummulation in the kidneys was observed after
24 hours for both formulations, whereas a slight
accummulation in the liver and gallbladder was found only
for unpacked spiegelmer. After 96 hours, for Dboth
formulations only minor amounts of spiegelmer were detected
in the 1liver and kidneys. On the other hand, slightly
raised values were found in the gallbladder and pancreas
(but with a high standard deviation) fof packed spiegelmer

compared to unpacked spiegelmer.
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159 To summarise, conpared to the weight distribution
(24 and 96 hours after the |ast injection) of .
spiegelnmers in the presence and absence of PEl, it
was found that spiegelnmer mcelles have a
significantly prolonged residence tine in 5 the plasma
and tunmour conpared to unpacked material (Fig. 21B)

nd thus represent a si_ng ap ach to the use of '
B e s T Stnd Sl o R CTELar s uPaPeEapgERon” (24 and
el e@ures. adfedhenkol 100 ngngbtat bans ﬁesbﬁégépﬂéﬁé edn the
herein by way of reference. Abe et al.

PRSEPBERL él“é’{ abrygre 98, PEI44-F we mOepda|th(a1:99a)1egelmer
ﬁ?@@?iege%a§% %}6%1 Age ﬁég?l§|%%Egoi&%ggo}esgaggge time in
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| k |, Post Bi.ochem 2005;
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- 3Pegbdhebs Baldissatde G @lgadhnst2003) neMibe CelilaBi Ol target
_23 2225 2238 20 Bandiera S et al (1998). Cancer Res

B319o¥1la81 Battista S et al (1998) Oncogene
17:377-385 Beige G et al (1992). Cell Biol Int Rep 16
:339-347 Berlingieri M et al. (1995). Ml CeII Bi ol

1 al; n
%§?og§§1ég§§2 ?%éﬁ?%ﬂldge A18%£a%%%f§?% %%ﬁ%%rby way of
EkfecenEEevent 16: 215-219 Briese et 3I kIgt I
t 2006 Jan 5- ul e et a
38% g; g éﬁ%FrfﬁPFe%%ﬁetEQ%§ 1 19%)l Budsenakers
Aﬂésntealail99999 CH@&ﬁéeE@§e§159ﬁﬂﬁéﬁlilibada Ket a
2004). US Patent 6,756,355 30 Chang et al. Dig Dis

£, N2995atb{20q964 Q@ncer Res 60:3117-3122
Abe N et al (2002). Pancreas 25:198-204

Anand A & Chada K (2000). Nat Genet 24 :377-380
Balcercak et al, Postepy Biochem, 2005; 51(3):261-9
Balcerczak et al Pathol Res Pract 2003; 199, 641-6
Baldassarre G et al (2003). Mol Cell Biol 23:2225-2238
Bandiera S et al (1998). Cancer Res 58:426-431

Battista S et al (1998) Oncogene 17:377-385

Belge G et al (1992). Cell Biol Int Rep 16 :339-347
Berlingieri MT et al. (1995). Mol Cell Biol 15:1545-1553
Birdsal SH et al (1992). Cancer Gen Cytogen 60:74-77
Bridge JA et al (1992). Cancer Detect Prevent 16:215-219
Briese et al. Int. J Gynevol Pathol 2006 Jan, 65-9
Bullerdiek J et al (1987). Cytogenet Cell Genet 45 :187-190
Bussemakers MJG et al (1991). Cancer Res 51 :606-611

‘Chada K et al (2004). US Patent 6,756,355

Chang et al. Dig Dis Sci, 2005 Oct, 1764-70
Chau KY et al (2000). J Neurosci 20 :7317-7324



10

15

20

25

30

Chau KY et al (2000). J Neurosci 20 :7317-7324 160
Chau KY et al (2003). Mol Med'.9 :154-165 Chen et al.
Cancer Epi demni ol Bionarkers Prev. 2004 Jan, 30-3

Chi appetta et al. Cin Cancer Res. 2004 Nov,. 7634-44
Chi appetta G et al (1995). nggpene 10: 1307-1314 5
Chiappetta Get al (1996). Oncogene: 13:2439- 2446

Chhaneeiie @ shofho{ 10EL, neRnE B B8 E105, 4108

Cheén & 81 ata(d899pidedvbbl Cal bm&akdiral p3dv: 2889- 2205 30-3

Chuma et al, Keio J Med 2004 Jun, 90-7 10 Cuff CA et
Ghigppeiya 9tchin FhiBsEanOBr: Bo31- 2040 Noyyz7684af4
S h ug 4 et
e e e B 90 80P olBoe 8014 PR AR E 7
ehiapp¢1 095G, eCantel16R6) 55©n565em5683meaaa Fie6 a

(BO03YSC B ot e &F o B Th 8PS 11e16281 045 bAt o

ahiafPpeota Repe 2094 42001ﬂ209nﬂ3JDuaM%sk ah:{499831
Cell 74 :887-898 Evans A et al (2004). J Surg Oncol 88
Chpn MT ¢edat e (WPEP) al T (Mobefel Eafesfires356:4898-200%
et€h | 9 J thol 138:1199-1207
Elufa M ENSL, Mo { Mé&)gd%%n@g% 885 - 63a4 6228
Fuet chrenakbt | &0011995)Cll@bh33e€hrbﬁﬁsoh@31€h@¢@r

566 106442 55 1herabe B A1EF Pawon] 08 oGh. hetr 575

'UQJ

D203d1n 20346 aFO$1993LC:@én@é cﬁeaﬁésoﬁééﬁﬁbﬂcéﬂ 8:131-133

: 368- 378 _French et al Bi ol 1996, 5393-9
PR cOtRn® Metahl (19995 . Cm%?élﬁe%\cf’asl%é 1568

Blad258-42641 (2001). J Biol Chem 276 :11354-11361

Dolde CE et al (2002). Breast Cancei Res Treat 71 :181-191

Donato et al. Oncol Rep 2004 Jun, 1209-13

Du W et al (1993). Cell 74 :887-898

Evans A et al (2004). J Surg Oncol 88 :86-99

Fedele M et al (1996). Cancer Res 56:1896-1901
Fletcher AJ et al (1991). Am J Pathol 138:1199-1207
Fletcher AJ et al (1992). Cancer Res 52 :6224-6228

Fletcher AJ et al (1995). Genes Chromosomes Cancer 12:220-

223 _
Flohr et al. Histol Histopathol 2003 Oct, 999-1004
Foster LC et al (1998). J Biol Chem 273 :20341-20346
Foster LC et al (2000). FASEB J 14 :368-378
French et al. Mol Cell Biol 1996, 5393-9
Friedman M et al (1993). Nucleic Acids Res 21:4259-4267
Giancotti V et al (1987). EMBO J 6:1981-1987
Giancotti V et al (1989). Exp Cell Res 184:538-545
Giancotti V et al. (1993). Eur J Biochem 213:825-832
Giannini G et al (1999). Cancer Res 59:2484-2492



10

15

20

25

30

G ancotti V et al (1987). EMBO J 6:1981-1987 30

G ancotti V et al (1989). Exp Cell Res 184:538-545
G ancotti V et al. (1993). Eur J Biochem 213: 825-832
G annini Get al (1999). Cancer Res 59:2484-2492 161
G annini Get al (2000). Br J &ancer 83:1503-1509

G osschedl R et al (1994). Trends Cenet 10 :94-100

EAML Boft cobe (305RpoLancer Conet Yt puetel SEAR 17
akosdchyhnoh 409891 299448003 rHakkhcbheet 18! :63296).

Biol 16;1299-1309 Huth JR et al (1997). Nat
%f%ﬂc? E$oPl4 6898 b65Canapr frBEEtafytegesyt J2clinl?

: 1992 . Ca
iBNgsts 9 «P981 693y Iphanss azg%6§o§ans ) ncer

Genet Cytogenet 60 :219- 1 son Met al
(i0g8arsBref &€hncér B¥rol2369%242992eB088Nn KR et al

(155%) LT CBRcer RETLh - D3Ro550h08 oot PAkeRoBt RP -

ﬁaﬂnenRGEﬂealCylggenetN£QOétbh&t 880106 857KkgsDH et
999 Int_J Cancer 84 :376-380 Kl otzbucher M et
ﬁ?l 1%99% ahm(39%at ho! G55n158%e35437 KBPETERAI LV et

@bhé&@@é% MB%QPhgﬂ‘Qh@@E% S A6£QF"§§n§§4%58 20 60 :219-

Lee et al. Int J Oncol LCeger e
al . MBROCel | Biol 1995, 3738-47 Leman ES et al (2003) .

$oRhheB R P 9000 L el e ab ol

Sbindabh RReétahl (1989)) . | bkpJcEancres39s7686-688 25

&thEQLCQLEtBaét(19892 9cavcggnggr %gg §§8 2497-2499

Kettunen et al. Cancer Genet Cytogenet 2004 Mar, 98-106

Kim DH et al (1999). Int J Cancer 84 :376-380

Klotzblicher M et al (1999). Am J Pathol 155:1535-1542

Kottickal LV et al (1998). Biochem Biophys Res Commun
242 :452-456

Lee et al. Int J Oncol 2004, Apr, 847-51

Leger et al. Mol Cell Biol 1995, 3738-47

Leman ES et al (2003). J Cell Biochem 88 :599-608

Li et al J. Virol 1998, 2125-31

Li et al, Am J Dermatopathol 2004 Aug, 267-72

Mandahl N et al (1987). Int J Cancer 39 :685-688

Mandahl N et al (1989). Cancer 65 :242-248

Mandahl N et al (1993). Cancer 71 : 3009-3013

Mark J & Dahlenfors R (1986). Anticancer Res 6:299-308

Mark J et al (1980). Cancer Genet Cytogenet 2 :231-241

Mark J et al (1988). Anticancer Res 8:621-626

Masciullo et al Carcinogenesis 2003 Jul, 1191-8

Masciullo V et al (2003). Carcinogenesis 24:1191-1198

Melillo RM et al (2001). Mol Cell Biol 21:2485-2495



10

15

20

25

30

Mandahl N et al (1993). Cancer 71 : 3009-3013 Mark J
& Dahl enfors R (1986). Anticancer Res 6:299-308 Mark
J et al (1980). Cancer Genet Cytogenet 2 :231-241
Mark J et al (1988). Anticancer Res 8:621-626 30
Masciull o et al CarcinogenesHﬁngOS Jul, 1191-8
Masciullo V et al (2003). Carci'nogenesis 24:1191-1198

il t, al 001). |._Cell Bial 21:2485-2495
%§Iekzﬁfg%fiFg?F£%888%HoE§8§ ¥o3 &5977&66-71 Nest |
Restlah £2091) (26anger cRRe<61r3568119¢¢oNagyera R et
al (1989). Virchows Arch A Pathol Anat H stopat hol

Hegusyy- 382 &t Ogrhm SAO8P) al Vioohyws) Breh (henPathol Anat
270:1gg§§6%§gﬁg%cg%gng7zy3gg al (1993). Cancer Genet
9 . 136- 138" Pa |

Cyt ogenet nagiotidis et al Virol ogy
0999 BA-g4 &bl (ABARA) . AdJeBiall ChEA9270J31BRAE-Chenr

74:.1525-1532 Pe t al. Cancer Epidem o
G biFIcBY sSpr e 20083 sufangsE 15ehey 55 PRBnaAL 38 :4p6-138
Bhna@iechen Je 2098 W@yolég§-5§99ﬁaﬁhiﬁﬂet al (1993).
Cancer Res 53 :2655-2660 Reeves R & Beckerbauer K
Fobbasanprbget cel| (E)8Pe- RésBigl2@hengd7451RBEVEE3R &

b . ' ' i 0 Acta  1519: 13-
e R gt e/ FR
Reeve$’R B1-2B (2001). Ml Cell Biol 21:575-594 -

[la P.et_al. (1996 J hol 149: 775-779
E%%g%n€9%%e%?a?igggi?%EﬁﬁﬂgrZggﬁeﬁatytZégﬁgP_84:82-84
sanhadi eetanl (19d9Pat hohndBE Re20886, : Epyp-abead of

rint Sato et al. Pathol Res Pract, 2005; 201, 333-9

eeves R & Beckerbauer K (2002). Progr Cell Cycle Res
5:279-286 |

Reeves R & Beckerbauer L (2001). Biochim Biophys Acta
1519:13-29

Reeves R & Nissen MS (1990). J Biol Chem 265:8573-8582

Reeves R et al (2001). Mol Cell Biol 21:575-594

Rogalla P et al (1996). Am J Pathol 149:775-779

Rohen C et al (1995). Cancer Genet Cytogenet 84:82-84

Sarhadi et al. J Pathol Mar 6 2006, Epup ahead of print

Sato et al. Pathol Res Pract, 2005; 201, 333-9

Scala S et al (2000). Proc Natl Acad Sci USA 97 :4256-4261

Schaefer et al. Mol Cell Biol. 1997, 873-86

Schlueter et al. Pathol Res Pract, 2005; 201, 101-7

Schoenmakers EFPM et al. (1995). Nat Genet 10:436-444

Sgarra R et al (2003). Biochemistry 42 :3575-3585

Sgarra R et al (2004). FEBS Lett 574 :1-8

Sreekantaiah C et al (1990). Cancer Genet Cytogenet 45 :81-
84

Sreekantaiah C et al (1991). Cancer Res 5 :422-433

Staats B et al (1996). Breast Cancer Res Treat 38 :299-303



Scala S et al (2000). Proc Natl Acad Sci USA 97

:4256- 4261 Schaefer et al. Ml Cell Biol. 1997,
873-86 25 Schlueter et al. Pathol Res Pract, 2005;
201, 101-7 Schoennakers EFPM et al. (1995). Nat Genet
10: 436-444- Sgarra R et al (ég%@). Bi ochem stry 42
:3575-3585 Sgarra R et al ( 4). FEBS Lett 574 :1-8

r eekant ai ah . (1990) . Cancer Cenet t ogenet
8MiB3- 36€8ﬁ93§i3§§ﬁtagﬁhgcpéPcﬁF 8199§Y3'g§ﬁcer Res
Papd2do483e bt aat $2B808Y . abahd896kenBr east: ¢ancers3Rggy
Treat 38 :299-303 163 Tamm Y et al (1996). Br J
tarkerN7at: 5¥3{8981) Tapassearcer Bes(2004R21€3RR8r

: hgr c 1% . ; - 64 alk - ( 1

ﬁﬁ?ﬁggnge? %%g§%§%22%1figgg?'#%g%%sbb'zgghh?gtis T
Tuee2far€k| C &L 717- 18986) TuCanCarelceGett @ItdddRR) 23 :283-
Cance 8gbnet Cyt ogenet 23 :283- 289 Vallone D et al
(1997?. EMBO J 16:5310-5321 Van Maele et al. , Trends
Bhorhea Scet 20061987 L05emBandi 1R 6518L562988) . Cancer
Cenet Ciéogenet 32:33-34 10 Vanni R et al (1993).
Gahcdereeenet @t ogeheengs: BRogRemarie? 094, ef8al05

) nger e 199 | e, AP

(1) SrERcLT8e 1 BT nsy EEeRear® 30y

CantcerRRet 8D: 42983%26CanyeodGedeet Cato§2060bES: BbF-33

eLLoELpL 20 petorgins Cls domg st ol (IheD) gt

WFYArd AP Theo bent useseftet st nyeoptiop1di scl osed in
t he preceding 20 description, clains and draw ngs can

beoedskenttaflbbtR00R heli Gruear | JeasehefPSas42hlany
ROSRI NatLeN2f Or28H6b) . Mol cCell Biol 20 :5490-5502

Xiang YY et al (1997). Int J Cancer 74 :1-6
Zhou X et al (1995). Nature 376 :771-774

The features of the invention disclosed in the preceding
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i mpl ementation of the invention in its various

-enbodinments. 164 Patent Cdains 1. Use of a L-nucleic

acid as intracellularly active 5 agent. 2. Use
according to claim1, characterised in that the
L-nucleic acid is a spiegelner., 10 3. Use according to
one of clainms 1 and 2, characterised in that the

L-nucleic acid interacts with an intracellular
receptor. 4. Use according to claim3, characterised
in that the 15 intracelpa#leait raGepor i s selected
fromthe group conprising nolecular receptors,
enzymes, chaperone nolecules, signal peptides,

ntra I r stru I a taholjic inte es. .
%0 5. @%%qugcéfd}h%h#%%gfa %?é@e %grac 5383 %feg ;Xt active
the agé¢ntcellular receptor is selected fromthe group
conpri sing pol ypepti des, carbohydrates, nucleic acids,

| i pi ds and conbi nations thereof. 25 6. Use according
20 onesef adRrE ng €0 Sclehar act eths@dctbR ikBAl iR€that the
L-nucleic acid interacts wwth an intracellular
receptoruGtehfna@léel$.a 7spiggebeedrding to one of

clains 3 to 6, characterised 30 in that the

intracel lular receptor is selected from the group
éonprMs¢ngcppad$ogipbimmmfaxﬁocSaﬁmﬁ DNAndbindidtgaracterised
pr ot ej ns Qﬁ.%lng 6 hoo 165 8. ,Use according to

clai m?, act EPFse St heSiftr ded9RAGks  with  an
recepi@traée;EEuEﬁ:eﬁeéé;Qmihe group conprising HVG
proteins, preferably fromthe group

4.  Use according to claim 3, characterised in that the
intracellular receptor is selected from the group
comprising molecular receptors, enzymes, chaperone
molecules, signal peptides, intracellular structures

and metabolic intermediates.

5. Use according to claim -3, characterised in that the
intracellular receptor is selected from the group
comprising polypeptides, carbohydrates, nucleic acids,

lipids and combinations thereof.

6. Use according to ‘one of claims 3 to 5, characterised
in that the L-nucleic acid interacts with an

intracellular receptor within a cell.

7. Use according to one of claims 3 to 6, characterised
in that the intracellular receptor is selected from
the group comprising transcription factors and DNA-

binding proteins binding an AT hook.



10

15

20

25

30

5 conprising HVMGAL, HMGAla, HMGAlb and HMGA2. 9. A

nmet hod for binding an intracellular receptor

conprising: 10 - providing a cell containing at |east

one intracellular receptor, providing a L-nucleic

acid, and 15 - incubating th §$II wth the L-nucleic

acid. 10. The nethod accordiﬁb o claim?9,

characterised in that the incubation takes pl ace

under conditions so that the 20 L-nucleic acid binds

Ba thesentdaeatdHAr toecaor 7N dheL£8ldriddd THe that the
nmet hod. according to claim9 and 10, characterised 1In

that £RETRCARLENEPE a&REeP§0d spSegebhecteds f2omThehe group
nmet ho LRg 0 [ o 11

char agtogl??g%ghlgn %1 St rkg??ée?ﬁjil%’cu a elgnegraf%ley cdf°™i £Re  9roup
t he LcpopkeésingcHMGALL HNMGAéter HMoadbwaathaMca? .

bi nding, in particular an intracellular binding, of 30

the L-nucleic acid wth the intracellular receptor has
Bakenapl aesnckb6 £43. Bigdmifodaaccardingd19 AN Of receptor
claims 9 to 12, characterised in that the

i ntraCeMPGratnBéceptor is selected , fromthe group
conprising nol ecular receptors, netabolic

i nternedi ates and enzynes. 5 14. The met hod accordi ng

to one of plravidifgt o 43, cedHar acbetasadiingn tdmt tlkast one

intracel lul.ar rec ﬁtgr is selected fromthe group
conprisinngBF§§83 Hyag Teceptor,

- providing a L-nucleic acid, and
- incubating the cell with the L-nucleic acid.

10. The method according to claim 9, characterised in that
the incubation takes place under conditions so that
the
L-nucleic acid binds to the intracellular receptor in

the cell.

11. The method according to claim 9 and 10, characterised

in that the L-nucleic acid is a spiegelmer.

12. The method according to one of claims 9 to 11,
characterised in that after incubating the cell with
the L-nucleic acid, it is "determined whether a
binding, in particular an intracellular binding, of
the L-nucleic acid with the ‘intracellular receptor has

taken place.
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car bohydrates, nucleic acids, |ipids and conbi nations
10 thereof. 15. The nethod according to one of clains
9 to 14, characterised in that the intracellular
receptor. is selected fromthe group conprising
transcription 15 factors andRNA-bi ndi ng proteins
bi ndi ng an AT hook. 16. The nethod according to claim

, characterised in that the intracel Lul ar recepfor
|§'seF§%té%e$?% tReCOHTOUD coPpr?iF ng® VS ?bT%iné, to 12,
pref echbtrycset eséed i20 them tiige grigHYr LTINS N receptor is
HVGAL, HMGAl a, HMGAl b and HMGA2. 17. Use of a
L- nucPBi8CERId fHFOThe MBRUf adQU® of MRS dhentmolecular
for t p j a 5.4di e,
| whi R P RE Tar gt nol saul B ornt A Chearadnenr PREE S,
intracel lular target nolecule. 18. Use according to

|, ai 7, characterised.in that the intracel|ular
?ééegi%? i%e€%$ ct BT ING hetYr oTB° 3%£coﬁg?+@?ngg to 13,
ol ecoharat€ELPEOH S, irENEYHES, tithapertanRe dTh AU €Seceptor is
signal peptides, intracellular structures and _
net ab®f+8CFRE er AEAMat 1€ 167704R. OSBPIAEENG ngPerpeptides,

clai mdfpoRPREaei 871 sed 1At hats ddhe i phiaseldid aompinations
receptor is selected fromthe group conprising

pol ypehereleE; carbohydrates, nucleic acids, 5 |ipids

and conbi nati ons thereof. 20. Use according to one of

claims 17 to 19, characterised in that the target

Bl echhe imeskbecteccdrOmmd het@r odpe CORPréBangs 9 to 14,
transcription factors and DNA-binding 10 proteins

bi ndi ABREACETThoRR. 2. B8E acR%r difig ASS IdiHian 288ceptor  is
charagtectsed i rrbhat dihe group comprising transcription

factors and DNA—binding'proteins binding an AT hook.

16. The method according to claim 15, characterised in
that the intracellular receptor is selected from the
group comprising HMG proteins, preferably selected
from the group comprising HMGAl, HMGAla, HMGAlb and
HMGAZ.

17. Use of a L-nucleic acid for the manufacture of a
medicament for the treatment and/or prevention of a
disease, in which the target molecule of the

medicament is an intracellular target molecule.

18. Use according to claim 17, characterised in that the
intracellular receptor 1is selected from the group
comprising molecular receptors, enzymes, chaperone
molecules, signal peptides, intracellular structures

and metabolic intermediates.
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target nolecule is selected fromthe group conprising
HVG proteins, and is preferably selected fromthe 15
group conprising HVMGAL, HMGAla, HMGAlb and HMGA2. 22.
Use according to one of clains 20 and 21,
characterised in that the di ease Is selected fromthe
group conprising tunmour di seases, virus infections and
20 arteriosclerosis. 23. Use according to claim 22,
characterised in that the tunour disease is selected

feomube geeuvRdeodPricsi BlaiMeINChyiBtattdPUESd in that the
epithelial tupours, benign 25 tunours, malignant

t unputREEREE kL ARF asFRFRRL PUnDLPs. sePactede frewrdihg group
to on j : har L i n that, t.he .
targe?oﬁ%fg%€+gspéglkgﬁggﬁgg(hg% i§&¥§?%gfs@me€§%%ﬁf acids,

from 1 heids oapd coopbisangongantkeseof .t he 30 prostate,

pancreas, thyroid, cervix, stomach, breast,
colon/rectum ovaries; neuroblastomas; |ynphonas,

20 erinee | £EOBYQNRAS; thbi paBRSF eNdqmRt nialcPol ¥ PSehdbSterised
chondroi d hamartomas of the |ungs; pleonorphic
adenohstbitt hReshrrgarymgilasdde Haemmigictsst ifsaronese group

Chondé@ﬂ@%?§§n§L”“EEEHS&%& éﬁ%ﬁivef%%Q%%@yxoggé; DN%;binding

di ffuse ‘astrocytomas; osteoclastonas; sKin cancer;
Bur ki proselysphontind e sAT ungokancer; | eukaem a; non-
small-cell lung carcinonma; as well as in each case
net ast ases and/ or netastasising forns thereof. 25. Use

arcords@gateoedans 22 eharacteri sathidcid@tsddeinl@hat the
arteriosclerosis is triggered or caused by fornmation o
of art&FFoscletsereepliaquss. ertetht EHOBY LARGAT OURMPIRR rising

HVCALy@ndl s HVEA2. 26 Use gcﬁ%‘ﬂegiagg_yt 0s@0E-PLy from the

clainse 17 to 25, characterise
group comprising HMGAl, HMGAla, HMGAlb and HMGA2.

22. Use according to one of claims 20 and 21,
characterised in that the disease is selected from the
group comprising tumour diseases, virus infections and

arteriosclerosis.

23. Use according to claim 22, characterised in that the
tumour disease is selected from the group comprising
mesenchymal tumours, epithelial tumours, benign

tumours, malignant tumours and metastasising tumours.

24. Use according to one of claims 20 to 23, characferised
in that the target molecule is HMGA and the disease is
selected from the group comprising cancers of the
prostate, pancreas, thyroid, cervix, stomach, breast,
colon/reétum, ovaries; neuroblastomas; lymphomas,

uterine leiomyomas; lipomas; endometrial polyps;
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15 in that the intracellular target nolecule is

present intracellularly. 27. Use of a L-nucleic acid

for the manufacture of a diagnostic agent for

di agnosti c purposes, the target 20 nolecule of the

di agnostic agent being an infracellular target

nmol ecul e. 28. Use according to claim 27, characterised

in thab tge .hntr cellular receptor is selected from .
t he grddperas con@??gfﬁﬁmﬁﬁlec% ar TéceptyPgsienzphgemorphic

chapea@e@ofieseeifl ehe HONalaPePylsess; | RAEASRYLUbaEicytomas;
structures and netabolic internedi ates. 29. e

accor BPRGIFEMEFaPM 27, LWRIFERE er | SEYTERSEVEL t hengBomyxomas;
oy BEEEUSET LR o o3 s S LRI O SWBun | cancer;

conpri sing pol ypeptides, carbo nucl’ei c”aci ds, _
l'i pi dBuakdttdsbillyatohons ;t Nevesf . 1P cafter)seleukaemia; non-

according to e of clains .27 to 29, characterised in
that tHe %aFSgE nﬁFé ulF8 T "&B%dct Ba f t RE giBdupfach case

conpr hekAgthEaBSahUPbirORetackass sang P MBI REERGo£2
protei ns binding an AT hook. 31. Use according to
claim 30, characterised in that the target nolecule

bg Se t r .CO i Sj ei.ns,
BTSSR G O PR Y | PR HRPL AL CL0S that ene
conpr estryipkGAtroBlEAllss EMBatbradd diMEARus&2. byseformation
accor di.n o _cl ai 30.and .31, characterised in _that

t he dP§e§§%eF§°§€ﬁ%GPg&CfP&ﬁQH%§gﬁ%ﬂh?QﬁﬂéﬁxsﬁMEﬁlr HMGAla,
t unouaMdhsBasaga,/ovi HMeapnfecti ons and 15

arteriosclerosis. 33. Use according to claim 32,
characterised in that the tunour disease is sel ected

beom phe gredRAGARPRLSIRG of claims 17 to 25, characterised

in that the intracellular target molecule is present

intracellularly.

27. Use of a L-nucleic acid for the manufacture of a
diagnostic agent for diagnostic purposes, the target
molecule of the diagnostic agent being an

intracellular target molecule.

28. Use according to claim 27, characterised in that the
intracellular receptor 1is selected from thé group
comprising molecular receptors, enzymes, - chaperone
molecules, signal peptides, .intracellular structures

and metabolic intermediates.

29. Use according to claim 27, characterised in that the
intracellular receptor 1is selected from the group
comprising polypeptides, carbohydrates, nucleic acids,

lipids and combinations thereof.



10

15

20

25

30

mesenchymal tunours, epithelial tunours, benign 20-

tunmours, malignant tunours and netastasising tunours.

34. Use according to one. of clains 30 to 33,

characterised in that the target nolecule is HVGA and

the disease is selected fromgdhe group conprising

carci nomas of the 25 prostaté, "pancreas, thyroid,

cervi x, stomach, breast, colon/rectum ovaries;

neur obl ast omas; | ynphonas, uterine |eionyonas; :
Boponase esdeseingatopehypss cahangr ¢i7d thaney ! @S  Mterised
the |lungs; pleonorphic adenomas of the salivary

gl ands® H%%Eaﬁ@?oﬁéFH@?t@ﬁé§Fué@ dfos@rlesiesusfrom the group

L UNDUESHp ADOL £FS! UE OIS, £adicbiuse aEF' .QqA—binding
astrocytonas; 0Osteocl astoras; skin cancer; ur ki S

| ynphpratelewlsihdgg canc®T ; hbekkaemn a; non 170

small-cell lung carcinona; as well as in each case

net ast ases and/ or netastasising forns thereof. 35. Use

atcordsegateoehan I eharmcteri sethddrdddtsddeinSthat the
arteriosclerosis is triggered by formation of

art er Fo%2¢er BPLECPLEqdSs SRR HIEH BYORIVEAS, JMVBRLFomMPrising
HI“EAl_ @M@ndﬁfgtéj.u@,‘z' a?hQi lf.%e g?g?%gbﬁg to 8¥§c9£d from the
claims 27 to 34, characterise fn-that e

i nt r agedblpl @empafgeng bY@k} eHNGAba esiEMEALb and HMGA2.
intracellularly. 37. A conposition conprising a

L-nucleic acid binding to an intracellular target

bbl ecute, aandraidel iver ylalmsvedn chad 38., TBRaracterised in

conposition according to claim37, characterised in
that PRt delfvet§eIehi cFeSpdestadl fvemy thenhiggoap comprising

sui t aphgofPr thegigbracel lular @elijyvery of \the, ;20 - and
L- nucl ei ¢ aci d.

arteriosclerosis.
33. Use according to claim 32, characterised in that the

tumour disease is selected from the group comprising
mesenchymal tumours, epithelial tumours, benign

tumours, malignant tumours and metastasising tumours.

34. Use according t6 one of claims 30 to 33, characterised
in that the target molecule is HMGA and the disease is
selected from the group comprising carcinomas of the
prostate, pancreas, thyroid, cervix, stomach, breast,
colon/rectum, ovaries; neuroblastomas; lymphomas,
uterine leiomyomas; lipomas; endometrial polyps;
chondroid hamartomas of the lungs; pleomorphic
adenomas of the salivary glands; haemangiopericytomas;
chondromatous tumours; aggressive angiomyxomas:;
diffuse astrocytomas; osteoclastomas; skin cancer;

Burkitt's lymphoma; Lewis lung cancer; leukaemia; non-



10

15

20

25

30

39. The conposition according to claim37 or 38,
characterised in that the delivery vehicle is selected

fromthe group conprising vehicles, conjugates and 25

physi cal neans. 40. The conposition according to claim
39, characterised in that theelivery vehicle is a
vehicle, wherein the vehicle is selected fromthe

group ri.sing 30 liposones, nanoparticles, .
nicroS%ggpc %%? THRY 0G&FEATRER  or 2 e Sne?§,:ﬁ? fgch case

vesi chetdgtasesnahaybrgmet apek¥pephiyd€Srms thereof.
pol yet hyl enei m ne and/ or anphi pat hi ¢ nol ecul es. 41.
The conposition according to claim 39, characterised

3si.n UB_@t atcl&%rgiqlnigvelfé(_ E@QEE\' '%Zi,s &&P&‘J:H&?I&d V\@.gr ecih%t the
the conjugate is a conjugate for receptor-nediate -
endocgrbsrsosalevnplugat eini t htaifgsogéni cbpeptfdemaion of

' i th, a_signal tide, a conjugate with
nucl er et pPePEPan sl aNeR M d hoy HEOALT meala,

Spi egeEMGRLL @ndysranikgpephilic conjugate. 42. The
conposition according to claim 39, characterised in
that the delivery vehicle is a physical neans,

vher eyBet BECBRANAG! $oPLekELADIMN St Jr§unt$ﬁég§%terised

group conprising el ectroporation, 1ontophoresis;
pr essihe thaltt rdsoundtandedhodkrwaheesyed3moTbeule is present

conmpositi cording to claim40, characterised in
t hat ?hékgg??g%gﬁFixéhicle conprises 20

pol yet hyl enei mi ne. -44. The conposition according to
giain143, characterised in that the polyethyleneimne

Pd-a Br SYERES L THOPY TPRPEHRI M n8 it L St e2@i@r binding to

wei ghtnof 1aBeltel1ular target molecule, and a delivery

vehicle.

38. The composition according to claim 37, characterised
in that the delivery vehicle is a delivery vehicle
suitable for the intracellular delivery of the

L-nucleic acid.

39. The composition according to claim 37 or 38,
characterised in that the delivery vehicle is selected
from the group comprising vehicles, conjugates and

physical means.

40. The composition according to claim 39, characterised
in that the delivery vehicle is a vehicle, wherein the
vehicle is selected from the group comprising

liposomes, nanoparticles, microparticles,

cyclodextrins, or dendrimers, or is a vesicle
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25 25 kDa. 45. The conposition according to claim43
or 44, characterised in that the pol yethyl enei m ne
fornms a mcelle or a mcelle-like structure. 30 172
46. The conposition according to one of clainms 37 to
45, characterised in that thg-l-nucleic acid is a
spiegelmer. 5 47. The conposition according to claim

46, characterised .in that the spiegelner. carries.a

o 17 Sae T B e e mBa PRI Pe §85¥8F8¥?886F%HF and/or
the gamppipetpPLtshObecEéEsesi dues. 10 48. The _
conposition according to claim47, characterised in

that the PEG residue has a nol ecul ar wei ght of about

00 108, ~Pr a I I - gWei .
Shout 17500 F0 5 88 TR S Rt ererdbl 70 a Szicerised

nol ecimathadi dgifte ofle hbverty 2 ve®Q dde. 15 49coflimgate, wherein

g di ng t f clains_47 and 48, ,
char et r | QB T9F (hat. 2 h8 b8l PPEAEFoNTPS BRRP §oF TiRAiated

5 tesndoggtositp bhecohjdgiwd nustll 4 heubodeigl @i Geptide, a
acid. 20,50. The conposition _according to one of .
cl ai nECRBUFBLAY Withhat adtgPRdedP?Pti®Rt Bn G¢rjugate with a

conpoghtiopctheyzagio of o fhe i pfal Qunbé%ng;gﬂé rogeitn 4

groups of the polyethyleneimne to the tot nunber

of pherpdaetmes, gebups of libephitlei congugatcent ai ned

in the- conposition is about 1 to 20, preferably about
1.5to

42. The composition according to claim 39, characterised

in that the delivery vehicle is a physical means,
wherein the means is preferably selected from the
group comprising electroporation, iontophoresis,

pressure, ultrasound and shock waves.

43. The composition according to claim 40, characterised
in  that ~ the delivery. vehicle comprises

polyethyleneimine.

44. The composition according to claim 43, characterised
in that the polyethyleneimine is a  branched
polyethyleneimine with a molecular weight of about

25 kDa.

45. The composition according to claim 43 or 44,
characterised in that the polyethyleneimine forms a

micelle or a micelle-like structure.
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10, nore preferably about 2 to 5 and nost preferably
about 2 to 3. 30 51. The conposition according to. one
of claims 37 to 50, characterised in that the
conposition provides the L-nucleic acid
intracellularly. 173 52. A maceuti cal conposition
conprising a conposition according to one of clains 37
%g 51,.and a éph rnaceuticallg acceptable carrier. 5

o UsB%a&E |%é}%9§ oHeCRf It A8 P BE Ghel®sn Yheto 45,
L- nuckaagadebdiksda GANPOShhtON tdecording-10ione g is a
claims 37 to 52. 10 54. The nethod according to one of
cl ai mPYePELMEL -wherein the L-nucleic acid is a
conmposition according to one of clainms 37 to 52. 55.
Use according to one of clains 17 to 26, wherein the
43 .L- foel etanmad it iicn aacoopdshti arv aetatdi ng ,t ochAeabterised
claing_37 to 5%?ﬁ§6' Use according to one of c¢lains 27
to 36 7wheb2t n Wfe SE}ﬁaﬁﬁ@FG acibrSs a ofpdditiicairion, the
accor flbag £t 8a@nNen0heidQ 4 &Gty ¥Pom2-thal- fghp comprising
HMGA- bi ndi ng nucl ei c acid, characterised irl%hat t he

nucl ePEGa&P81EBAPri ses a section Box Al and a section

Box A2, wherein the section Box Al and the 25 section

Box A2 are joined to one another by an internediate

48ct i Bhe amhperertdion BagcAbdand Bax ARaimr e@7sel esdedcterised

i ndi vidual.ly and in endent of one anather. from

t he g%Bu%jg%hngfingggixiiilégéajéaénda @[/sular weight of
about 1,000 to 10,000 Da,  preferably a molecular
weight of about 1,500 to 2,500 Da and most preferably

a molecular weight of about 2,000 Da.

49. The composition according to one of claims 47 and 48,
characterised in that the modification is bound to the
5' terminus or to the 3' terminus of the L-nucleic

acid.

50. The composition according to one of claims 46 to 49,
characterised in that in the composition the ratio of
the total number of |nitrogen groups of the
polyethyleneimine to the total number of phosphate
groups of the nucleic acid contained in the
composition is about 1 to 20, preferably about 1.5 to
1d, more preferably about 2 to 5 and most preferably
about 2 to 3.

51. The composition according to one of claims 37 to 50,
characterised in that the composition provides .the

L-nucleic acid intracellularly.
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30 58. The HMGEA- bi ndi ng nucl eic acid according to

claim57,- characterised in that the internediate

section 174 consists either of an. internediate

section Z1 conprising six or seven nucleotides, or of

an internedi ate section Z2 qﬂprising 12 to 25

nucl eotides. 5 59. The HMGA-bi ndi ng nucleic acid

according to claimb57 or 58, characterised in that

the nucleic acid at the 5 end of the section-Box Al

5o0Pr AS @h aamfalcikesit i30At | @mpoalEi i EBRP3iseRd of tHRposition
section Box A2 conprises a 10 second section,” wherein

pref eRGBPYIBBENH S6ctiong iOfdepelriemt | y3df die abdt hemnd a
conpr 88 rinBc€a€h i aycl eotides. 60.

The Fbiﬁdingcﬁggﬁeﬁgeggfégégcgggfgggfo cl ai m 59,

15 characterised in that the two sections are at | east

rtly or conpletely hybridised with one another, the,
ﬁ?briélsgaﬁcoc r@ﬁl”&d?ﬂg Od\?erogoﬁwatlﬁ‘sei htt%hutt ediegein the
pai r sL-A0c6dic The idMGAs bindeBgpssict £bs D REGY P one of
to claim59 or 60, characterised in that the nucleic
acid Gt2iRe 87 tend2ef the secti on Box A conprises a
section Helix A, and at the 3 end of the section
Box A2 conprises a section Helix A2, wherein

- pfef eFhbl pethedsectpodil§ Hel ioxneAlofcaiariimeesd ftorir1 6,0 wherein

eighttggchg%hkq%scanq:. referabh¥ t he section Helix A2

conpr ré6s fOUFt0° gt hbicPedt T U Hhe? wAEFEFAINg to one
pref epabtyaihe 3vctbop2.Helix Al forms the first

section at the 5 end of the

55. Use according to one of claims 17 to 26, wherein the

L-nucleic acid is a composition according to one of

claims 37 to 52.

56. Use according to one of claims 27 to 36, wherein the
L-nucleic acid is a composition according to one of

claims 37 to 52.

57. An HMGA-binding nucleic acid, characterised in that
the nucleic acid comprises a section Box Al and a
section Box A2, wherein the section Box Al and the
section Box A2 are Jjoined to one another by én
intermediate section, and wherein Box Al and Box A2
are selected individually and independently of one
another from the group comprising GGGCG, GGGUG and
GGGAG.

58. The HMGA-binding nucleic acid according to. claim 57,

characterised in that the intermediate section
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section Box Al or a part thereof,, and wherein 30
preferably the section Helix A2 forns the second

section at the 3" end of the section Box A2 or a part

175 thereof, the |l ength of the section Helix A being

i ndependent of the length of ;the section Helix A2. 62.

The HMGA- bi ndi ng nucleic aC|& according to claimb®6l,

5 character sed | t hat the sectians Hel

Hel i xXCOR 32 at31ea§i p8?tlya%r Hﬁ%ﬁiﬁtﬁybrFﬁFEean zl
with c@ﬁpra@pﬁ@er sitkhe dwbridiveat i gludANAHNY OVEF  of an
four to ght nucleotide pairs. 10 63. The
HNGA-b?ﬁ%?%@dhﬁE?elCS%%FHO%CCO¥%|ngc@mp%1%ﬂm§61 ¥ to 25

62, CH@&P& ergsed in that between the 3' end of the

section I X and the 5 end of the section Box Al
a section Helix Bl is arranged and between the 3' end

t sectjion Box.A2 and.the of the secti
88, | End GBI PR A8, FRChb TR, 2 asRer hRg: 2oy cLAim 57 or
pref es@pl yhbhackergbbdofint hehsecthen ndelliet Blal at the 57
Hel i x B2 caonprises in each case individually and

. i ndepefhdeht I $eAGIN oBokodr termrphienuel éesdessection,
20 64an5h§tHN§ﬁeb3ndeg QH?' & %%EQ1%%CQ§QJ ﬂ%éﬁfypéises a

claim 63, characterised in that the section
andIiﬁ¢&nd828acelan,lemheqﬁmnlypnefenablptebpth sections

hybr|d| ed wi.th . one,. anot her he hybri di.sation
ext endi N gpov%?n?%%r Yo °8|gh?ﬁ%% RFEol R HaS sinosedgh case

The HWaf bt ddé hgh bugk €l €oatdes according to claim 63 or
64, characterised in that between the 3' end of the
section Helix Al and the 5 end of the section Helix

B4. zefe t aMGhVLS 1 AUGhgOt] H8% B €aREKaNYRLrding to -claim 59,
characterised in that the two sections are at least
partly or completely hybridised with one another, the
hybridisation eXtending over four to eight nucleotide

pairs.

61. The HMGA-binding nucleic acid according to claim 59 or
60, characterised in that the nucleic acid at the 5’
end of the section Box Al comprises a section Helix
Al, and at the 3’ end of the section Box A2 comprises
a section Helix A2, wherein preferably the section
Helix Al comprises four to eight nucleotides and
preferably the section Helix A2 comprises four to
eight nucleotides, and wherein preferably the section
Helix Al forms the first section at the 5’ end of the
section Box Al or a part thereof, and wherein
preferably the section Helix A2 forms the second

section at the 3’ end of the section Box A2 or a part
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30 66. The HMGEA- bi ndi ng nucl eic acid according to
claim 65, characterised in that between the 3' end of
the 176 section Helix Al and the 5 end of the '
section Helix Bl two nucleotides are arranged. 67.

The HMGA- bi ndi ng nucl eic acid —gycording to one of 5
clains 63 to 66. characterlse in that between the 3

| d_the 5 end of, th .
o ki REpE e AL B SR LS Fipf0h SIS, ay meins

68. Thadébﬁﬁdbnﬂdoﬁgtnacléngtacbﬁ 2Be0EdtREohoneh &k .
67, 10 preferably insofar as this refers to cl ai m 66,

characterised in that between the 3' end of the

§§Ct|@HeHﬂMG&—%%d@T$§rﬁhéﬁef@dagﬁdt$ﬁg§ﬁﬁéﬂgg BeliXaim 61,

A2 a nucleotide is arranged. 15 69 i ndi ng
nucIeraaéCdeaeéﬁddnngUha&nﬁh©fsectaons B8lie @8, and Helix

' I d f
A anbof Seoctt ohCRET| FoRE e 40 £1p3oTRTK Auprgelsed with

and tbeesamoahetrhe gheclegit dessof i SecbkodndbiRyi ¥vA2 four to
and of ;section Helix B2 is 10 to 12 20 nucl eoti des.

70. TREIMMAAUGIRAFRGe BRI EFe acid according to claim

69, wherein the sum of the hybridi sed nucl eoti des

fromthe hybridisation of section Helix Al with

8éet i Bhe HBMBER- 2$nﬂ2nqndugﬁeg@cahdm Helcior dBhawittch claim 61 or

d L 1.
et R B il 12 it B v o

ing nuclelc he

cl ai nse68ibtn ROLliprafienalkl w163 Dr 6dd ébatﬁét%éb%ﬁ@d|hox a1l
30 that the nuclehc aci d conprises no section Helix Al

and Hel PRERSONWABL LBy BLhé SsédEipdyedel indBb Sty esny 4iged’ end

of the section Box A2 and the 5’ end of the section
Helix A2 a section Helix B2 is arranged, wherein
preferably the length of the section Heiix Bl and
Helix B2 comprises in each case individually and

independently a length of four to eight nucleotides.

64. The HMGA-binding nucleic acid according to claim 63,
characterised ‘in that the sections Helix Bl and Helix
B2 are at least partly or completely hybridised with
one another, the hybridisation extending over four to

eight nucleotide pairs.

65. The HMGA-binding nucleic acid according to claim 63 or
64, characterised in that between the 3’ end of the
section Helix Al and the 5’ end of the section Helix

Bl zero to five nucleotides are arranged.

66. The HMGA-binding nucleic acid according to claim 65,

characterised in that between the 37 end of the
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at the 5 end of the nucleic acid and the Helix B2 is
177 - arranged at the 3' end of the nucleic acid,
wherein preferably the length of the section Helix Bl
and Helix B2 conprises in each case individually and
i ndependently a | ength of four,to eight nucleotides. 5
72. The HMGA- bi ndi ng nucl ei c aC|d according to claim

71, -wherein tions an I|x B2 are at
IeastsﬁgF%Py gﬁﬁﬂﬁhgf%t%P ﬁrl §EH§ Gfe Section Helix

anot het, twbenhymébdnaaE|@@ee&&@adgeg.oyer_four to 10
ei ght nucl eotide pairs. 73. The HMGA- bi ndi ng nucl eic
acid according to one of claims 61 and 62,

ghar agheri ﬁl@@AJ—Blﬁ@ﬁtx?heﬂt‘f@fglé h%gﬁt%e%%g: i on tgoxone of

section Helix Al and end
Al oneleémbi ¥8 recl®ot i desrackeeni sadged, thamd Heetwesen the 3’

h 3' f. th t A2 dt 5' d of
Eh: s&C |onPH5 i S}S&%&dk&nt goﬁﬁfee@nﬁeggoﬁ?%egnar%nd of the

arranged:idf KéllthZHWEEOstdbﬂQ Auveleb€iaesdare arranged.
according to one of <clains 63 to 72, characterised in

t hat between the 3 end of the section Helix Bl and

the 5Th§nq{b@A—tﬂl%dl%%Cth§£‘1§% AliY of tcﬁ%‘éc?ﬂ’id{ deg an&im 67,

arranged and between sect1 on Box
A2 angdrehersblgs5 amgodirt h@ssectlnlm HekfgrB2 dme tolaim 66,

75, The HMGA; bi ndi
uct ofAgeCRbEERRA TR TEBRe perdrn nehep 1o 68701 0f the

cl ai ms6étibaotan ias Bhi sndekaes 30 erdd 6Faithe Gdt9ion Helix
65, to_clains.69 and 70 insofar as these refer to :
cl ai 6263 PBCESOLAAS6FS f5TEPdPAE 71 and 72

69. The HMGA-binding nucleic acid according to one of
claims 63 to 68, wherein the sum of the nucleotides of
section Helix Al and of section Helix Bl is 10 to 12
nucleotides, and the sum of the nucleotides of section
Helix A2 and of section Helix B2 is 10 to 12

nucleotides.

70. The HMGA-binding nucleic acid according to claim 69,
wherein the sum of the hybridised nucleotides from the
hybridisation of section Helix Al with section Helix
A2 and of section Helix Bl with section Helix B2 is 10

to 12 nucleotide pairs.

71. The HMGA-binding nucleic acid according to one of
claims 63 to 70, preferably 63 or 64, characterised in
that the nucleic acid comprises no section Helix Al
and Helix A2, whereby the section Helix Bl is arranged

at the 5’ end of the nucleic acid and the Helix B2 is
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insofar as these refer to clains 63 to 65 and 67 and
178 69 and 70 or to claim 74, insofar as this refers
to clains 63 to 65, 67, 69 to 72, in each case in the
scope restricted herein, characterised in that the
internedi ate section Z1 conprlges six or seven 5
nucl eoti des. 76. The HMGA- blnglng nucl eic acid

accor9£r§5%560|%ln1% Zf Chgﬁg %ﬂehggﬁgg%céCld wherein

nt er redi a S&ct i

Nlm%éeé\lélé\ﬁlyv\lrtﬁ{eel nehythl s£y, t1€.‘e AstGn MNe13xG B1 and
= Uor C Nd = Uor A 15 N5 = Gor A and

N .IEFJcﬂ‘Xl BADSEALT7TeS Thin HVEREhi neR 7y nikdETtduelly and
aCCOY£%a@béﬁaéA€u§1Zﬁlengbﬂféft§5h§eé 'Qléﬁ@t Bgfeotldes

nucleic acid conprises a~ 20 section
secti on Box A2, mhereln the 3' end of the section Box

oi di to t 5' d of
nter%%%lgﬁgA é&PI ZVP‘ ?ﬁ?h@cég QﬁéaQ%eto claim 71,
mt_erm@r@ize sert i @8cZlohs j@eDed dreehdy hO11keBD are at
end of the section Box A2. 25 78. The HMGA-binding
nucl et@@3ki dPREEIVdi N t 0 COR®LEL LY ai b 7Edieed7, wigh one

parti gubahe £] al 7, n PhAf RCL L | S£d x@eéﬁfﬁ%thgver four to

nucl ei ¢ aci d conprises a section
sect i ®hgMHeliwc Bt Bde pairs.

73. The HMGA-binding nucleic acid according to one of
claims 61 and 62, characterised in that between the 3’
end of the section Helix Al and the 5’ end of the
section Box Al one to five nucleotides are arranged,
and between the 3’ end of the section Box A2 and the
5" end of the section Helix A2 one to three

nucleotides are arranged.

74. The HMGA-binding nucleic acid according to one of
claims 63 to 72, characterised in that between the 3
end of the section Helix Bl and the 5’ end of the
section Box Al two nucleotides are arranged; and
between the 3’ end of the section Box A2 and the 5’
end of the section Helix B2 one to seven nucleotides

are arranged.

75. The HMGA-binding nucleic acid according to one of
claims 58 to 65, to claim 67 insofar as this refers to
claims 63 to 65, to claims 69 and 70 insofar as these
refer to claims 63 to 65 and 67, to claims 71 and 72

insofar as these refer to claims 63 to 65 and 67 and
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79. The HMGA- bi ndi ng nucleic acid according to claim

78, characterised in that the sections Helix Bl and

Hel i x 179 B2 conprise in each case individually and

i ndependently of one another four to eight

nucl eoti des, which are prefer? Bl y conpletely or partly

hybri di sed with one another 80. The HMGA- bi ndi ng

nucl ej aC|d cordlng t.0 one., clal 78 a

charaé:?e?"lse-ﬁbC Setindin’ ?he%? °L&fd Bt Fﬁés refers to

secti®natis | )63Bltcan65th€675 end tof 1he iseddcm B9XeAlin the

two nucl eoti des N6, are arranged in 10 the

5' 3'5%?P%ct§%ﬁﬁr¥WEQQHr?QQ?%Qy<3C@Qﬁ%Ct@rl§ﬁ§ N¥nj sthgt the
HVGA- R nugj ei cor g

one o#ﬁé%fxg?ﬁls 78 t%e%%l%glharga%t e&&gﬁlsﬁgt ha% et %/gen seven

t he 3wuclsoehdesf the section Box A2 and the 5 end of

the section Helix B2 no nucleotide is arranged, or the

nucl eoti de sequence G\ is arranged in the 5 -3'-

76l r eTiié OARMGAABE @I nRY 0¥ Seaciar adddr@idhg to claim 75,

nucl eotides, preferably O or 6 nucleotides. 20 82. The

HVIGA- B #ER R Fie @i cLRci BhakcoF e nglrbeFrdbtte clegdsion 21

75 toc8dprchas a@ﬁ@%é&ﬁ'eh@etﬁﬁx‘izddgﬁ 0! eéqﬁer?fhd
conprises a section 1 x and a section He

25 83. The HMGA- blndlng nuclelc acid according to

cl ai m 82, Aggrqgter%fed in that the sections Helix Al
and ix U conprlsé i n each case and i ndependently

of on
N3 =

or U;
or C;

N5=

G
U

Ng = U or A;
G or A; and
U

Ng = or 1s absent.

77. The HMGA-binding nucleic acid according to claim 76,
characterised in that the nucleic acid comprises a
section Box Al and a section Box A2, wherein the 3’
end of the section Box Al is joined directly to the 5’
end of the intermediate section Z1, and the 3’ end of
the intermediate section Z1 is joined directly to the

5’ end of the section Box A2.

78. The HMGA-binding nucleic acid according to one of
. claims 75 to 77, in particular claim 77, characterised
in that the nucleic acid comprises a section Helix Bl

and a section Helix B2.

79. The HMGA-binding nucleic acid according to claim 78,

characterised in that the sections Helix Bl and Helix
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anot her four to eight nucleotides, wherein preferably
30 the sections Helix Al and Helix A2 are conpletely
or partly hybridised with one another. 180 84. The
HMGA- bi ndi ng nucl eic acid according to one of clains
82 and 83, characterised in that between the 3' end
of the section Helix A and ﬁh 5 end of the section
Hel i x El a nucl eotide sequence N, is arranged, 5
wher ePfi N, COBBAPPEses Fero E8°Ri ve CASEl eotitgByidgmlly  and
The HMeAepeRdbnglpucl gikC agind acGRifiHG t 0 QRf- of 4 eight
claims 82 to 84, characterised in that between the 3
end ofutheosédeponwhieFhx aBe arefarabd'y awhrdfettdley 1@r partly
secti b u of | guence NZ is arranged,
mhereﬁgbkgh%éﬁéfyggg §é§o£b§€§§§'nucleotides. 86. The
HMGA- bi ndi ng nucl eic acid according to one of «clains

to_85, ein the sumof the hybridised 15
%ﬁcleg?Fde@g$$EFﬁT$&99udﬂ4Qﬁ%ﬁﬁi(ﬁ?%ﬂ= 86COrGANHel £R Apne of
with segimgn7blebhy A3, aRfa0facsectisel el ivhaBl Ydhben the 3-
section Helix B2 is 10 to 12 nucl eotide pairs. 87. The
HVGA- BReldiafy hDe| aestdsind HeddrdiBlg epdoréieof 5/ 20knd of the
cl ai : ar er | Lh .t hat, between the 3 .
end o e?%éggeggfo%HBJQ&%2£g§gg?Fédés gﬁd Of f£RE arranged in
secti bheHel'+R'B2ithethon| evhedeiseNyenceG G 68 U, and N; is
arranged in the 5'-3" -direction, wherein NY conprises
zero to°Si X nucl eotides, preferably 0 or 6 25
nucl eoti des. 88. The HMGA- bi ndi ng nucl eic acid
according to claim@87, conprising the follow ng _
8iructfire BiCArindimg NDuUHA i BEiNENRBeRrding to one of

A1NI N@Q&'ﬁh@'\“}% t%O)éCﬁ,z%Mfaé_FAf.f(se%?'i\g’ Ek'gl:i ée@%een the 37
end of the section Box A2 and the 5’ end of the
section Helix B2 no nucleotide is arranged, or the
nucleotide sequence GNy, 1is arranged in the 5'-3'-
direction, wherein Ny comprises Zero to six

nucleotides, preferably 0 or 6 nucleotides.

82. The HMGA-binding nucleic acid according to one of
claims 75 to 81, characterised in that the nucleic
acid comprises a section Helix Al and a section Helix

A2.

83. The HMGA-binding nucleic acid according to claim 82,
characterised in that the sections Helix Al and Helix
A2 comprise in each case and independently of one
another four to eight nucleotides, wherein preferably
the sections Helix Al and Helix A2 are complefely or

partly hybridised with one another.
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181 wherein N1 = U C Aor G 5 N =Gor U N3 =U
or C Nd = U or A NS = Gor AA N6 =G Aor U 10
N7 = Gor U N8 = Uor no nucleotide; Nx = zero to
five nucleotides; NY = zero or six nucl eotides; and

NZ = zero to six nucl eotides; Eﬁ? wherein the section
Box Al and section Box A2 are each case sel ected

d I d. i ndependent | one anot her from
e R A B ohac B oL el (L2 oo of
CIIlEk&Bngfﬁﬁﬁhnao8Bbedﬂ%ﬂddﬂéﬂiﬁé&(fM Ak e ween the 37

section Helix A2 conprise in each case individually
and i RBEpeNdefbPy SiCtiRn HedikerA¥ oandt otlet ght end of the

| f b jonsyHel i
Thd rePEEERy HBZES BIPLE AR Ll ool Ao G d Kaf tangea,

Wi th wheramotﬁerqompmhsé&azmmmlmmsfiké|mu&me@ﬁﬂdé€lIX
B2 conprise in each case individually and
i ndependently of one another four to eight

BEC| eohedegyMcahel i inPr ef @By the.q 3QedioRs BBl i ¥ne of
Bl and Helix B2 are conpletely or partly hybridised
with 6heiBfoBRetCarf t Hehawaeierssed ineghett bwpweieseshe 3’

four tRqeight (RUCILATIAGS uBRYx B2 and the 5’ end of the

section Helix A2 a nucleotide sequence N, is arranged,

wherein N, comprises zero to six nucleotides.

86. The HMGA-binding nucleic acid according to one of
claims 78 to 85, wherein the sum of the hybridised
nucleotides from the hybridisation of section Helix Al
with section Helix A2 and of section Helix Bl with

section Helix B2 is 10 to 12 nucleotide pairs.

87. The HMGA-binding nucleic acid according to one of
élaims 81 to 86, characterised in that between the 3’
end of the section Box A2 and the 5’ end of the
section Helix B2 the nucleotide sequence GNy 1is
arranged in the 5'-3'-direction, wherein N,
comprises zero to six nucleotides, preferably 0 or 6

nucleotides.

88. The HMGA-binding nucleic acid according to claim 87,

comprising the following structure

Helix Al-Ny-Helix B1-NgN7Box A1[NiN;GNgN3N4NsfBOX A2|G-Ny-

Helix B2-N,-Helix A2
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182 wherein the sumof the hybridi sed nucl eoti des
fromthe hybridisation of section Helix Al with
section Helix A2 and of section Helix Bl with section
Helix B2 is 10 to 12 nucleotide pairs. 5 89. The
HMGA- bi ndi ng nucl ei ¢ acid acggrding to claim87 or

88,

conprising a sequence selected fromthe group

conprising SEQ ID. No. 1, SEQ ID. No. 2, SEQ ID.

No.

3, SEQ ID. No. 5 SEQ ID No. 6, SEQ ID. No. 7

10 andh&E&Inl D. No. 13. 90. The HMGA- bi ndi ng nucl ei c
acid according to one of clains 81 to 86,
characterised in that the 3' end of the section Box
A2 iijBcg ned @i recdd ysto the 5° end of 15 the section

Hel i x

2. 91. 'The HMGA- bi ndi ng nucl eic aci d according

to cld m 3D,0r donprising the follow ng structure 20
Hel i x, Al -pblé-ol—lel i.x Bl- N6N7Box Al 1N2GNSBN3N4AN5 BOX A2

Hel | X B2-
N2 =

-r-f;lélixsz\herein 25 N1 = U C Aor G
G ot WolNh=Uor C NM=Uor A N = Gor A

30 N6 = G Aor U N7 = Gor U 183 N8 = U or no
nucl et Y& NXA zero to five nucl eotides: and

Ne = G, A or U;

"Ny = G or U;
Ng = U or no nucleotide;
Ny = zero to five nucleotides;

Ny zero or six nucleotides; and

N, zero to six nucleotides;

wherein the section Box Al and section Box A2 are in
each case selected individually and independently of
one another from the. group of nucleotide sequences

comprising GGGCG, GGGUG and GGGAG;

the section Helix Al and the section Helix A2 comprise
in each case individually and independently of one
another four to eight nucleotides, wherein preferably
the sections Helix Al and Helix A2 are completely or

partly hybridised with one another, and

the sections Helix Bl and Helix B2 comprise in each
case 1individually and independently of one another
four to\ eight nucleotides, wherein preferably the.
sections Helix Bl and Helix B2 are completely or
partly hybridised with one another and the hybridising

region comprises four to eight nucleotides, and
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NZ = zero to,six nucleotides; 5 wherein the section
Box Al and the section Box A2 are in each case

sel ected individually and i ndependently of one
anot her fromthe group of nucl eoti de sequences
conpri sing GGECG GGEUG and FLAG 10 the section
Helix Al and the section Heli'X A2 conprise in each

case individually and independently of one _ anot her
four Y3° ?bﬁt%hﬁcﬁggtp eg%QJh¥ iP5t dHptSPtidRs from the

sectinpsriel sxtAbnand HeldXide @@ i&OMDl eliety Qection Helix
hybri di sed with one another, and 15 the

partl _ _ ' _ '
secti%%sawa Pk BechABNHERLIXBBlc ot seedqtiaadielivask2 is 10
i ndi viduabl ¥, and.i hgepsndept |y of one another four to

ei ght nucleo?ide%, mﬁgge?ngbreferably the sections

Helix Bl and Helix B2 are conpletely or 20 partly

brigi se i th. one anot her ;and t.he hybridi sing ,
Pt on S omrh<Re P iR FolEraft Srufh aneemsensang clain 87 or
wher eg®, t heorgdim Hing her hygbigudineed Beckestiqdesrbhomhbbe group
X

hybri di sation of section Helix Al with section Hel
A2 antPTBRT s2ER9 oRERel iDP -BINGi t H-rse2EQonIPel iNe B22} s SE@. 1ID.

25 taud2 suckeati 9o PRILS.s S%sxdhe pVbi gdinge 1p  no.
nucl eic acid according to claim90 or 81, éoin|S|ng

a seRrRACEERncIRdidhg. SEQ I D. No. 3. 30 93. The

HMGA- bi ndi ng nucl eic acid according to claim 88,

conprising the followng structure 184 Helix .Bl-N6N7

BOX APhd N2GNSININANG BOX A2 1G-iNY- Heliidx 'aggogéin%heto one of
HMGA- bj ndi ng_nucl ei c_acid according to claim91,
conpr§siHES t Re 161 1% ngP3¥rGERGEE&SE in that the 3’ end of

the section Box A2 is joined directly to the 5’ end of

the section Helix B2.

91. The HMGA-binding nucleic acid according to claim 90,

comprising the following structure

Helix Al-Ny-Belix B1-NgN;Box ALJN;N,GNgN3N,Ns[BOX AZlHelix B2-N,-

Helix A2

wherein

N. =0, C, A or G;

N, = G or U;
N3 = U or C;
Ny = U or A;
Ng = G or A;

N¢ = G, A or U;

Z
~J
It

G or U;
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Hel i x . B1-N6N7 Box Al NLN2GNBN3NAN5 BOX A2 Helix B2
95. The HMGA- bi ndi ng nucleic acid according to claim -
93, wherein the sequence is selected fromthe group

.10 conprising SEQ ID.No.15 and SEQ I D. No. 16. 96. The

HMGA- bi ndi ng nucleic acid ac %r3di ng to one of clains
58 to 70 and 73 or 74, characterised in that the
interpedi ate section Z2 conprises 12 to 25 15

nucl edt i des.C97C TR BT hdi ng nucl ei ¢ aci d

accorgj ng &l Sk nedessei@edseshdgn that the
i nternmedi ate section Z2 conprises a section Helix C

and alsett3FiP He isd xnuchgpoBdeghe HMGA- bi ndi ng

nucl eic acid according to claim97, characterised in

that a central section Nc is arranged between the
sectieneHeinxtk aerdttibe Feet idh &eli xhE2se25i29. BE A2 are

HMGA- bi ndi ng nucl ei ¢ aci ccording.to. claim297, or
0B, chAr SECEr [SIF | AoLRAtEhe hENBERLOFLY bt Rgppendently
FE|iXo§|oﬂ@daﬂ%khéﬂzkﬁémlﬂﬁétb%éhp 130 nutheotide sequences
HMGA- bi ndi ng nucl ei ¢ acid according to one of 30

cl ai nECRRTd1 09 CeREF acEeFPSedninGERAE  t he | ength of

185 the section Helix O and Helix C2 is individually

and independently three to six nucleotides. 101. The

HMGA- bhedsagt hoc| BetiacRd accorddiengdar icdraitel 97 AD ¢@mprise

100, characterised in that .the.sections lix Cl .and
Hel | x* 2 %9 cSRgfet Je’i‘9lgf’dB5$fLVy ?ﬁfgril CERETREAT L Yont one

anot herotHO2. rohe WM ebimdi RacNEeketesaCithaaeEef dbrerably
to one of 10 clains 96 to 101, characterised in that

the ceher &PCtdersi difINx chhpersedialiredt oarpyvgompletely or
nucl €94+ @8$- hybridised with one another, and

the seétions Helix Bl and Helix B2 comprise in each
case 1individually and independently of one another
four to eight nucleotides, wherein preferably the
sections Helix Bl and Helix B2 are completely or
partly hybridised with one another and the hybridising
region comprises four to eight nucleotides, and
wherein the sum . of the hybridised nucleotides from the
hybridisation of section Helix Al with section Helix
A2 and of section Helix Bl with section Helix B2 is 10

to 12 nucleotide pairs.

92. The HMGA-binding nucleic acid according to claim 90 or

91, comprising a sequence including SEQ.ID.No.3.

93. The HMGA-binding nucleic acid according to claim 88,

comprising the following structure
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103. The HMGA- bi ndi ng nucl eic acid according to one of
clains 96 to 102, characterised.in that the nucleic
15 acid conprises a section Box Al and a section Box
A2, wherein between the 3' end of the-section Box Al
and the 5 end of the sectig% Helix G a nucleotide
sequence Nb is arranged and conprises three

nucl eoti des. 20 1Q4 he HMGA- bi nding n eic acid
accor BRAg=BloNeV{Eox A MeCeNMNgNYBEX ARlsrHetBeltedB2

in that the nucleic acid conprises a section Box A

and a section Box A2, wherein between the 3' end of

bhe serti amGRelnChANh@Deibeadiqentt A rdihfy Se6tiARim 91,
Box A2 a nucl eotide sequence Nd is arranged and

conpr FSBRT+fbngothpyvECRLEVEREi 8B5UCtEDS. The

HMGA- bi ndi ng nucl eic acid according to one. of clains

96 to 104, characterised in that the nucleic 30 acid
COﬂprSESx&BSeEMN@\%NM4ﬁ5ﬁelﬂ&!xi B2 A2.

186 106. The HMGA-DBIndi ng nucl eic actd according to

cl aim 105, characterised in that the sections Helix A

. and ' A ' h i ndi Vi | , '
500 YELLX - SOMMLSE A, coed, sass Lpd el Iy and. o o

5 whewkene piief enabl getjhensect hen HellieetAld and-dhe the group
section Helix A2 are conpletely or partly hybridi sed

wi th SABPLhdtRerSEQeYD - Nhel ved pPh iﬁa-ﬁae{@rc aci d
according to one of 10 clainms 105 and 106,

characterised in that between the 3' end of the

8ect | ‘B HANGA Arimghichd he B ledmd efcitdheacsectiiog Box Abne of

a nugigﬁhéd%85queaﬁeaﬂ% I'?3arorran7gle,d’characterised in that
the intermediate section 2Z; comprises 12 to 25

nucleotides.

97. The HMGA-binding nucleic acid according to claim 96,
characterised in that the intermediate section 22

comprises a section Helix Cl and a section Helix C2.

98. The HMGA-binding nucleic acid according to claim 97,
characterised in that a central section N. is arranged

between the section Helix Cl and the section Helix C2.

99. The HMGA-binding nucleic acid according to claim 97 or
98, characterised in that the length of the section

Helix Cl and Helix C2 is identical.

100. The HMGA-binding nucleic acid according to one of

claims 97 to 99, characterised in that the length of
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wherein Na conprises one to five nucleotides. 15 108.
The HMGA- bi ndi ng nucl ei ¢ acid according to one of
clainms 105 to 107, characterised in that between the
3" end of the section Box A2 and the 5 end of the
section Helix A2 a nucleotld%jﬁfquence GNe i s arranged
|n the 51-3'-direction, whereinm Ne conprises one to

| eqti des ferably A or UU 109,
VG- BRRGICAS CAGE G152 Foi . ey BPAG1 6 ori® ind (T kfuiLy and

105 t @nd@Benabatagt eniksedrbnst Rahuthecsegkison Helix
Cl and the section Helix C2 have in each case 25

i ndi vidual l'y and |ndependently of one another a length

Qf)lf' ’fﬁeorH ? }_&Féle %il'& PL& ef er(%?rllél %o claims 97

sections are conpr e
partlyohym&ﬂd|sbdrmtthrmﬂedanothehatSQheilgecHhens Helix C1

HMGA- bi ndi eic acid agccordin to cl ai m_ 109,
conpr?ga E gﬁ ;éﬁl%ﬁﬁnﬁo%? %E?ﬁY L1 @AY iBybgidised with
Box AdneNbnHHeEirx ClI-N, -1 HelixC21-Nd Box A2 -G Ne

Helix A2 (I111) wherein 5 Na = one to five
nucl eotides; Nb = three nucleotides; N, = three to

ﬁb!e @H&'eﬁ&éﬁeélndfy |e6%95%0 f|v ucl eotides; and one of

N, = one to two AUC S pre eraglo?g 16 UG,
the setéima Box #d d19d,t hehsezttoni Bex A& I‘dﬂha?aCh’Lh@aScﬁentral

o B 0 R A TR s B

GGGAG

103. The HMGA—binding nucleic acid according to one of
claims 96 to 102, characterised in that the nucleic
acid comprises a section Box Al and a section Box A2,
wherein between the 3’ end of the section Box Al and
the 5’ end of the section Helix Cl a nucleotide
sequence Np is arranged and comprises three

nucleotides.

104. The HMGA-binding nucleic acid according to one of
claims 96 to 103, characterised in that the nucleic
acid comprises a section Box Al and a section Box A2,
wherein between the 3’ end of the section Helix C2 and
the 5’ end Qf the section Box A2 a nucleotide sequence

Ny is arranged and comprises two to five nucleotides.

105. The HMGA-binding nucleic acid according to one. of
claims 96 to 104, characterised in that the nucleic
acid comprises a section Helix Al and a section Helix

A2.
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the sections Helix Al and Helix A2 conprise in each
case individually and i ndependently of one anot her
five or six nucleotides, and 20 the sections Helix C
and Helix C2 conprise in each case five or six

nucl eotides, which are prefenahly conpletely or
partly hybrldlsed W th one another 25 111. The

d d ording to claim 110, ,
conprf%?ngggAné gﬁgga%#F&%ﬁf et c?gaofabﬂgt%Q GG 105,
i ncl ughagaSEEXri683 hNa. tBatSEQe | EacNoon9, HSED BB, M Helix

10, SEQ ID. No. 11, SEQ ID. No. 14, SEQ ID. No. 22
and SE€ | BOMREisgq. J@ 18822qh 2, ‘FﬁéeHl\/Gﬂcn@lle-lng?llY and

nucl eiﬁd@ﬁéﬂ'déﬁ@??db@g IR gal}g?&{ef' aipe 96 tsq_xl%cleotldes,

characterised in that the eic cid conprises
sect i opeBekn Al paafleaabéyt i bheHelsiectiOn, Wedri&i n24 and the

nucl eot | arr ed_bet ween th 5 end_of th L.
sect i Sé%cgb(f(nAlHSég 841% erﬁ?“iﬁq tﬁagy s@tt PBﬁtglé(l i@(fbrldlsed
a. 1&BtthﬁeFﬁﬁwtheﬂdlng nucl ei ¢ acid according to

claim 112, characterised in that the nucleic acid
conprises a 10 section Fblix C2 and a section Box A2

r a 4 S Al ged.:bet
107 52 oLt SISO ESBAT o e o
Box A2laing 410%hendMIASi rehianpouet s$ed ach dthecokditngen the

to CI§; %éZO%S e:%%% charﬁc erir d in, that gheend of the
olir Mud@ bt

central sectlon rises

wher es @ctton s Bpikefzlr abl yluc%ldfﬁldlel%edlﬁ\@né‘&\m bh_@dlaﬂﬂranged

nucl eic acid according to one of
wherein N, comprises one to five nucleotides.

108. The HMGA-binding nucleic acid according to one of
claims 105 to 107, characterised in that between the
3" end of the section Box A2 and the 5’ end of the
section Helix A2 a nucleotide sequence GN. is arranged
in the 5'-3'-direction, whefein Ne comprises one to two

nucleotides, preferably A or UU.

109. The HMGA-binding nucleic acid according to one of
claims 105 to 108, characterised in that the section
Helix Cl and the section Helix C2 have in each case
individually and independently of one another a length
of five or six nucleotides, wherein preferably the
sections Helix Cl and Helix C2 are completely or

partly hybridised with one another.

-110. The HMGA-binding nucleic acid according to claim 109,

comprising the following structure:
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20 clainms 112 to 114, conprising a section Helix Bl

-and a section Helix B2. 116. The HMGA- bi ndi ng nucl eic

acid according to claim 115, . characterised in that
the sections Helix Bl and Helix 25 B2 conprise

i ndi vidual l'y and i ndependentl;¢-0of one another in each
case five nucl eoti des, mhereln' preferably the section

Helix Bl is ised-w the .secti-on Hel
B I oo A A ey M e v
0,116, characterised in that between the 3
%é££¥ﬁégsectlon Helix Bl and the 5 end of the sec??gﬁ)
Box 189 Al a nucl eotide sequence conprising two
nucleotides NN is arranged, wherein Nj is preferably
AG  T4BSTSHR HMGA- bi ndi ng nucl ei ¢ acid according to
one of 5 clains 115 to- 117, characterised in that a
nucl eotide G is arranged between the 3' end of the
secti®n =B®UeAZO dide maGeanidlasf; Hel i x B2. 119. The
HMGA- |nd| Ci accordlng to one of 10 -
clalns 115 5 %@;lggﬁbf$3|ng a section Helix Al and a
sect i XN HedhireeAZo ¥AGe HheIHMBA-d#grdi ng nucl ei ¢ aci d
accordi ng to claim 119, wherein the sections Helix Al

and ix 2 Eomirivée nuf@el‘?{dllcﬁsduéﬂc&/ and

i ndependerdrley tof tQre RRAtNAN ddy 3R 1AS8 18} A or UU;

nucl eoti des, and preferably the 'section Hel'ix Al and

the section Helix A2 are hybridised with one another.

20 1 T dj hg c ar di to

cl ai %é Q&H\% lg)&c]hélrrﬂac ér }tgedsg% gﬁ oé<t V\A/er}gn“} heeach case
3' endgrof sdlfeetsert ioaikdldwalAly anddt hendependentiiyheof one
SeCtlon other from the group comprising GGGCG, GGGUG and

GGGAG,

the sections Helix Al and Helix A2 comprise in each
case individually and independently of one another

five or six nucleotides, and

the sections Helix Cl and Helix C2 comprise in each
case five or six nucleotides, which are preferably

completely or partly hybridised with one another.

111. The HMGA-binding nucleic acid according to claim 110,
comprising a sequence which is selected from the group
including SEQ. ID. No. 8, SEQ. ID. No. 9,\SEQ. ID. No.

10, SEQ. ID. No. 11, SEQ. ID. No. 14, SEQ. ID. No. 22
and SEQ. ID. No. 24.
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Hel i x B1 a nucl eotide sequence conprising two
nucl eotides Ni is arranged, wherein N is preferably
25 CA. 122. The HMGA-bi nding nucleic acid according to
one of «clainms 119 to 121, characterised in that a
nucl eotide A is arranged between the 3" end of the
section Helix 30 B2 and the 5 end of the section
i X : .. 123.. The HMGA- bi ndi ng. nucl ei c, aci d
gg%br%ﬁ%g gég%ﬁﬁﬁ%ﬁl%$afﬁﬁ? BF t FABD, AATECEREr i §8g one  of
in thetaihe Secttensoiblel éxafdcend: 8N XiC2thd: €36 nucleic
case conprise three nucleotides, mherein(ﬁreferably

t he se€tfof®mMAgliisesCia SegihdoRel Box CAlaranchydr isgictdgn Helix

Wih ene RRELBSh. alZdicithe Ay b1 00L0G UG LARY the 3/

according to claim 123, conprising the oW ng

strucemde:ofl0 tHel | xedAbibih- Hedx x 281- Mnd Boke Al5’ end of the

-Avlkgéiﬁ. Bogﬁﬁe-c} lix B2-A -Helix A2 wherein 15

Ni coRpFrs@d utteotides, and is preferably CA;

Nj conprises two nucleotides, and is preferably AG
conprises four nucleotides, and is preferably

N ur | _ f .

BhtiG The hEMeBcPiaAd B0 UL el Bokd AzcapEdingeach dasen 112,
20 selgetedeipdiyidual | ypand | en%gQP {ly of; on -

anot her fron1tﬁe group con%ri%ﬁ%g t e‘gﬁguéﬁﬁég gﬁfffises @
CEAUG eahtloBCEHE it h€2seendons Hedetxidd @k HARI, X wRerein a
conprise,in each . 25 case jindividually a qﬁ? ,
indep%%%%%??§§%i§;nﬁ%lé&ﬁ%ﬁ%ﬁd aﬁggﬁggrgz efer 819 ©f the
hybri sksetomi bl ORecanghbiethet be sggt bensnblebbxt Bdnapdx a2.
Helix B2 conprise in each <case individually and

i ndependently five nucl eoti des,

114. The HMGA-binding nucleic acid according to claim 112
or 113, 'characterised in that the central section N
comprises four nucleotides, wherein N, is preferably

GAUG.

115. The HMGA-binding nucleic acid according to one of
claims 112 to 114, comprising a section Helix Bl and a

section Helix B2.

116. The HMGA-binding nucleic acid according to claim 115,
characterised in that the sections Helix Bl and Helix
B2 comprise individually and independently of one
another in each case five nucleotides, wherein
preferably the section Helix Bl is hybridised with the

section Helix B2.

117. The HMGA-binding nucleic acid according to claim 115
or 116, characterised in that between the 3’ end of

the section Helix Bl and the 5’ end of the section Box
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30 wherein preferably the section Helix Bl and the
section Helix B2 are hybridised with one anot her, and
191 the sections Helix C and Helix C2 conprise in
each case individually and independently three

nucl eoti des, “wherein preferg%ky the sections Helix C
and Helix C2 5 are hybridised Wth one another. 125.

Th b di I d ording to claim 124
comi S, Ao RdRdanEe STHERE JTBULHARS oFiE nBGLEbides Ny

i ncl ugs ngr SERyED, théﬁeirloN%ZJﬁs gher dugh 8y ca@ci d

according to one of clains 57 to 125, characterised
inthat it binds to transcription factors, in

t t [, an AT
PELL U ORIERIAPL) ORI SR SRS 20 Tone o

trans@lapmsoﬁlﬁa¢moﬂ1%xn¢nasa@geansé& hookhaMuHEﬂmbleotide

ol ai n 59 £67488°28° 48R THECap eI i e IR TR Pox A2

one ofn&l @h&s587ch@ 52, He WRIER N the L nucleic acid is
a nucleic acid according to one of clains 57 to 127.

129. Use according to one of clains 1 to 8, wherein

the, 2L m@mfnmg 2;1_%%%}&0' elg Cé@c%%%,g' ng of

one of clains 57 to A met accor |ng

one ofleim$ntl® to 168, mhempkmSlh@eaLsmwﬂﬂﬂm3HﬁﬂﬂiIHﬂ and a
a nuclelg a0|g cCo %lng to one 30 of clainms 57 to

127. 192+9317€ @Eﬁ é tording to one of clains 17 to

26, wherein the

120. The HMGA-binding nucleic acid according to claim 119,
wherein the sections Helix Al and Helix A2 comprise
individually and independently of one another in each
case six nucleotides, and preferably the section Helix
Al and the section Helix A2 are hybridised with one

another.

121. The HMGA-binding nucleic acid according to claim 119
or 120, characterised in that between the 3’ end of
the section Helix Al and the 5’ end of the section
Helix B1 a nucleotide sequence comprising two
nucleotides N;j is arranged, wherein N; is preferably

CA.

122. The HMGA-binding nucleic acid .according to one of
claims 119 to 121, characterised in that a nucleotide
A is arranged between the 3’ end of the section Helix

B2 and the 5’ end of the section Helix A2.
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L-nucleic acid is a nucleic acid according to one of .
clains 57 to 127. 5 132. The nethod according to one
of clains 27 to 36, wherein the L-nucleic acid is a
nucl eic acid according to one of clains 57 to 127.
133. A nethod for screening anHMGA ant agoni st or HMGA
10 agonist, conprising the follow ng steps: -

Vi di.pg ndi H t agoni.st and/or..a
B3a SaFe AR it g MR AT i, gor one of
accor diagmso lage tof 124 ai habdctoriddd inprdwitditlg: asections
test system which deljvers a signal in the presence

of an® am a8 sEehhd/ 612 af™ 2B EMGA A FonFSRPraRg three

- det gAl BbRYqWBESt RAkrthe Gandi dale) HMAe a0LageRnst Helix C1
s an HMGA ant agoni st, and/or whether the candidate

HVGA agenfistiksCanarpCavhybdised pith3dneAanethed.for
screeni ng an HMGA agoni st and/ or an HMGA ant agoni st,
conprising the follow ng steps: providing an HVGA

L AvDbThe s @itiGaR bd nghage nudA@ ipr edefabhy¥caraohyd tphasieaim 123,

193 rovi ding a_nuclej¢c acid according to one of
claingogﬁrfﬁlg§7FH$rE?%i%ﬁF?gasﬁEEFEPEeécid accor di ng
to one of clainms 57 to 127 that is I|abelled, 5 adding

Box AZ|-G-Helix B2-A -Helix A2

wherein

N; comprises two nucleotides, and is preferably CA;
Ny comprises two nucleotides, and is preferably AG;

Nc comprises four nucleotides, and is preferably GAUG;

the sections Box Al and Box A2 are in each case
selected individually and independently of one another
from the group comprising the sequences GGGCG, GGGUG
and GGGAG;

the sections Helix Al and Helix A2 comprise in each
case individually and independently six nucleotides,

which are preferably hybridised with one another;

the sections Helix Bl and Helix B2 comprise in each
 case individually and independently five nucleotides,
wherein preferably the section Helix Bl and the

section Helix B2 are hybridised with one another, and
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- determ ni ng whether the candi date HMGA agonist is

10 an HMGA agoni st and/ or whet her the candi date HVGA

ant agoni st is an HMGA ant agoni st. 135. The net hod

according to claim 134, characterised in that the

determ nation is carried out 1y testing 15 whether

the nucleic acid is replaced by the candidate HVGA

agoni st or by the candi date HMGA ant agoni st. 136. A

kit for the detection of HMGA, conprising a nucleic

aci d ateosdicngons anelg Claidrsd SHel 0x122 20mdB¥seAdn each
HMGA ant agoni st , i nabl e by a nethod according to

ob , .
one o?aﬁ?a?ﬂgli%quﬁLgylggg {38 ePRRARNEA Yaddifiag ,nucleotides,

obt ai ﬁl@@f@i@y%@eﬂskggﬁym‘t@l@ A s 4PN OF Ghdl TR1ix 2
134 and 135. 139. A conpl ex conprising an HMGA protein

and aanechepridbeed witbrenagarothee. of clains 57 to
127. 30

125. The HMGA-binding nucleic acid according to claim 124,
comprising a sequence that is selected from the group

including SEQ.ID.No.1l2.

126. The Nucleic acid according to one of claims 57 to 125,
characterised in that it ©binds to transcription
factors, 1n particular transcription factors that

comprise an AT hook.

127. A Nucleic acid binding to a transcription factor
comprising an AT hook, wherein the nucleic acid has a

structure according to one of claims 57 to 126.

128. The Composition according to one of claims 37 to 52,
wherein the L-nucleic acid is a nucleic acid according

to one of claims 57 to 127.

129. Use according to one of claims 1 to 8, wherein the
L-nucleic acid is a nucleic acid according to one of

claims 57 to 127.

130. A method according to one of claims 9 to 16, wherein
the L-nucleic acid is a nucleic acid according to one

of claims 57 to 127.
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131.

132.

133.

134.

192

Use according to one of claims 17 to 26, wherein the
L-nucleic acid is a nucleic acid according to one of

claims 57 to 127.

The method according to one of claims 27 to 36,
wherein the L-nucleic acid is a nucleic acid according

to one of claims 57 to 127.

A method for screening an HMGA antagonist or HMGA

agonist, comprising the following steps:

- providing a candidate HMGA antagonist and/or a

candidate HMGA agonist,

- providing a nucleic acid according to one of

claims 57 to 127,

- providing a test system, which delivers a signal
in the presence of an HMGA antagonist and/or an

HMGA agonist, and

- determining whether the candidate HMGA antagonist
is an HMGA antagonist, and/or whether the

candidate HMGA agonist is an HMGA agonist.

A method for screening an HMGA agonist and/or an HMGA

antagonist, comprising the following steps:

- providing an HMGA immobilised on a phase,

preferably a solid phase,
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135.

136.

137.

138.

139.

193

- providing a nucleic acid according to one of
claims 57 to 127, preferably a nucleic acid
according to one of claims 57 to 127 that is

labelled,

- adding a candidate HMGA  agonist and/or a
candidate HMGA antagonist, and

- determining whether the candidate HMGA agonist is
an HMGA agonist and/or whether the candidate HMGA

antagonist is an HMGA antagonist.

The method according to claim 134, characterised in
that the determination is carried out by testing
whether the nucleic acid is replaced by the candidate

HMGA agonist or by the candidate HMGA antagonist.

A kit for the detection of HMGA, comprising a nucleic

acid according to one of claims 57 to 127.

An HMGA antagonist, obtainable by a method according

to one of claims 134 and 135.

An HMGA agonist, obtainable by a method according to

one of claims 134 and 135.

A complex comprising an HMGA protein and a nucleic

acid according to one of claims 57 to 127.



