*159159* producti on of conjugates from
polysaccharjmm ﬂmmﬂmmmm ynucl eoti des The present
invention rel ateas,fa a process for the production of

a conjugate froma pol ynucl eoti de and alpolysaccharlde
and to the conjugates obtai nable accoralng to=a
Process Ofr this LyPeuct The &P%&gﬂi 9 T
phar maceutical active, @ St s, | Tul®
proteins with polyethy egT§coT erlva ives
xtrans or
in particular hydroxyethyl starch ("HESylation") has

Thgapnesenn lhﬁ@ﬁtiaﬂceelﬁtégCeﬁtaY%&b%éM§ide“%he production of
mcreasE8 harnaceutlcal proteins from

2 b°8¢8Eh A RGIUTL e 45 f eeds SofPal PEGGRa iore and to
thé)rcckﬂﬁydaadééﬂbﬁcfammc@égéﬁiﬂ@/ tc?cé'élzeocgé)@o&pdénls type.
such as, for exanple, proteins consist,” inter a,
in that by coupling the protelns to }he ol I
bo £ d ol yet eneg ,
Tm? %%nq%%ﬁ$g?gxyetﬁ staréﬁggi thelFXsﬁort Xgredle“ts in
Pa?ﬁ%ﬂ%kﬁ%aloﬁalPﬂQﬁaimﬁx)WIthopoﬂ&ethgeéﬁquyegl Oﬁorlvatlves
N ar eutical potential can be ecifically .
%gg2§ﬁ#%fﬁﬁ}hemgﬁtl SﬁVéagF BEHEF 8s OT*Protdi nsfextrans or in
parhmmylaz; Carimal:seetieyposddamel y (HHaneedbh), has gained in
qp In_the case of other pharnaceutical active
lmﬁ?@f%é:enfg *Fﬁé“ﬁﬂ¥ﬁar%oVbBPH9ﬂ?(%ﬂF{ﬁﬁ%%néPdéﬁéﬁm@veutlcal
P r 4 e SRhnb b iGHEHH M. o EXaNplass e pfcf he HESyl ation of
pharmaceutical active ingredients are for exanple
described in International Patent Application WO
TheD24 688879 R 0§ Igtdﬁta%rl%tlgpalfl S%.%r&tl (% %?La% SV\QUthally
03/000738 A2. More recent devel opnents 1 n
ac%ﬁ”%ﬂfﬁ%Eﬁ%%ﬁStanéta%nﬂé@nlega@@ m4ﬁpﬁﬁﬁeﬁniyzfnswst inter
1iki,ndi Ag tali-ganucLeabidgas, as.Lo anp| e e-mentioned
: lD-ollgonugleg?%]des %efe?rez opas apﬁangﬁéngh t REoye-mention
polymers such as polynthyloncglycol (PEG) or hydroxyethyl starch

¥ﬁaccharides

(HES) their short ©biological half-life too low for the
development of the full pharmaceutical potential <can be
specifically extended. The antigenic properties of proteins,
however, can also be positively influenced by coﬁpling. In the
case of other pharmaceutical active ingredients, the .water
sclubility can be considerably increased by coupling. Examples
of the HESylation of pharmaceutical active ingredients are for
example described in International Patent Application WO
02/080979 A2 or in International Patent Application WO 03/000738
A2.

More recent developments in the field of biological target
molecules of high affinity binding oligonucleotides, such as for
example the D-oligonucleotides referred to as aptamers or the L-
oligonucleotides referred to as Spiegelmers, also use the

possibilities of the conjugation to polymers such as

IR

*G00002+*
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ol i gonucl eotides referred to as Spi egel ners, al so use
the possibilities of the conjugation to polyners such
as 1 *@00002* pol yethyl eneglycol (B. Wotzka et al.

poENéSh%Sen&@hchﬁ Q%Q02Q10@99§Sé§§9§I89Q§Ast ifhaggﬁy 99 (2002)

t he pharmacoki netic profile and the " bioavaildbili
PagRsSaf B2vaiCddects ABFRIBESHes pherhydslonyet hyl atredile and the

piderhvathve; of 1he gl Ugo ner _amyl opectin present
at over 95@6%n mai na?z%gg g%cﬁ? %ﬁ%ropectin consi sts
of glucose units which. are present in

gea- 1, 4- cesidic. honds and exhibit a-1,6-glycosidic
br anschiggés?@ﬁggggi%?l i(‘thast°dad Sht ¥yeols Pheotisyi ddlucose polymer
ampglopertiespandens strbesk! psasad s MLAHd VsBSr&n Amylopectin

| replacer and for haenodil ution therapy
co%%%gm%r rorgyg UEP5El BN detanikEhPaud pRaPrESEer. Vigl . o8L, 4-glycosidic
bo{d9873npagesn: 27 -«-278 and, Vi dher ef f‘li : ; ' bi
olAr zneimttel forschung / ug Res., 41 %I@Jl gsb'age%gs exhibits
a X@ﬁt?gﬁ%ﬁs | ANBEL29EC28 705 omed tDEES101ar29 369 currently used

clPhOELBBES 28r e, d ihed ecifically for hae [ obi.n
or arrph%t eréi 3 neg?{l}% to gavvégcoﬁgldi e i Pﬁemggglutlon therapy
(SeRmER HSt hy Etstadr-oh Kremkdyda ossha dinaet byl sawliphoxi degs7) pages
27{ DMBE} g C be.c Led _out vig the, corresponding
éu doni ¢ g@?dﬁ?ég%%%eggf a‘%ycnr &f&eﬁwl?ﬁgﬁeﬁs\ﬁhﬁlg f/y &gug Res.,
41 amd 7L grroagess of9haemg)obi n or anphotericin B. Since,
particularly in the case of proteins, it is often not
possible to work with anhydrous, aprotic solvents,

IneidEhel96 or8 reasomsicof psoludi | by Hed @S fQ o €a80NSescribed
spd .,gliecna t.ur i 3& th pr otwei ns, coupling processes wth

P I—'IIéS‘ i1 a *hy di-dus GmoRiE dso Heyddim thhe as to how
codplierqat urewithus fop gg@g‘ggghbmter nag{g‘ﬂgill Pat ent anhydrous

\ | ication PCT/EP 02/02928 discl oses the coupling of
dm’%[; ROy SERNIE 16 ar cHP¥EPect | 7Py oREdi stagriedal domic via  the

coraa sphoaid ity aldonic acid lactone of hydroxyethyl starch with

free amino groups of haemoglobin or amphotericin B.

Sincg, particularly in the case of proteins, it is often: not
possib;e to work with anhydrous, apfotic solvents, either for
reasons of solubility but also for reasons of denaturing the
proteins, coupling processes with HES in a hydrous medium are
also described in the literature. Thus for example International
Patent_‘Application PCT/EP 02/02928 discloses the coupling of
hydroxyethyl starch selectively oxidising to aldonic acid at the
reducing end of the chain by means of water-soluble carbodiimide
EDC (1—ethyl—3—(3—dimethylaminopropyl)—carbodiimide). Very
often, however, the use of carbodiimides is 1linked with
disadvantages because carbodiimides very often cause inter- or
intramolecular cross-linking reactions of the proteins as

secondary reactions.



reduci ng end of the chain by neans of water-sol uble

carbodiimde EDC

(1- et hyl - 3- (3-di net hyl am nopr opyl ) -carbodiimde). Very
Thef tesaneygs use. o bodj i pj des is.linke .

Wi tFﬁrb di sadvan?ggggnb:lgsauggg%gr bog“‘di P?rlﬁdé’g \S?el_rﬁ)“ oft eRroviding a
breggse fRrertheorerqditeaimt echil ar comgssakenldag a polynucleotide
an8€ACHLOPS 0EnL heyproteins as secondary reactions. 2 _

The present 1 nvention is based on the probl em of

providing a process for the production of a conjugate

pal.ynucl eoti de . and a_pol ysaccharide. According
Ac‘f’%“?@h@gi E\‘?e%bn%“‘f%%t ol ERTI FOELEMvEF | FeaoiTedtin a first

aspspecbybya appraeess fo the MU ogfaaco&%aece from a
o{rggwﬁb gol nucl eotide and a pol ysaccharide conprising
POTHE ST RPE 6F : Y Hricvt BFIPC AT BHE ab@emi ics g ckiof stheps of
pol ysaccharide or of a derivative thereof; b)
reaction of the aldonic acid with an al coho
derdvat iIRFEVigricierabl gna adardrdmatacideré¥at h¥e pofl y@dccharide or

of & caholvad o @l donic acid ester, preferably to an
activated aldonic acid ester; and c) reaction of the

aldonic acid ester with the polynucleotide, wherein

t he,,pol tide exhihits a. functional am no group,
chaRacté%%§%29¥h tﬁgt t'HE r eA¢EPBA Cof IHES al Héic arth d alcohol

Wi th tlemlvedtiol,depiregtirugliyn §t%ﬁrQ%n%%%eSdQE§9§tE9e of an
a dry %Hroéjﬁ pol ar solvent. I n one enbodi nent, the
$SEect By Afon? tREN§FolFicoRPreBi npreferably to an

sol vent TS
di met hy lasutl:phexidde. adinret Ry formm,de ;and

di met hyl acet am de. |In one enbodi nent, the aldonic acid
ester is purified and then '

c) reaction of the aldonic acid ester with the
polynucleotide, wherein the polynucléotide exhibits a

functional amino group,

characterised in that the reaction of the aldonic acid with
the - alcohol derivative in step b) takes place in a dry

aprotic polar solvent.

In one -embodiment, the solvent is selected from the group
comprising dimethylsulphoxide, dimethylformamide and

dimethylacetamide.

In one embodiment, the aldonic acid ester is purified and then

is used in step c).

In an alternative embodiment, the reaction charge from step b)

is used with the aldonic acid ester directly in step c).

In one embodiment, step c) is carried out at a pH range of 7 to

9, preferably 7.5 to 9 and more preferably 8.0 to 8.8.
3



is used in step c). In an alternative enbodi nent, the
reaction charge fromstep b) is used with the aldonic
acid ester directly in step ¢). In one enbodi nent,
step c) is carried out at a pHrange of 7 to 9,
preferably 7.5 to 9 and nore preferably 8.0 to 8.8. 3
In| g PpiEeackdenhbdineBht, sstegp ) S carrigsd ovhtatatd a pH of

apPEb I ma APF g{gﬁlpﬁtely 8.4. In one enbodi nent, the nolar
rati o of onic acid to al cohol derivative is

apprOX|nater 0.9 to 1.1, preferably approximately 1.

I n,ane enb di_ment the al.cohol is selected from the
Ingggup ”%6ﬁ§rrg§h KRy PdLY- stticihi Af d&ldaiighop@t @dto alcohol

deNvpdioxyis sasstokihndee1phenol tdeni vat ivmesang,; t
N- hydr oxy- benzotriazole. In one enbodlnent they apprOlea ely
" pol ysaccharide is selected fromthe group conprising

dextran, hydroxyethyl starch, hydroxypropyl starch
and branched starch fractions. In one enbodi nent, the
In h AR aCERRAILAENits hydﬁoxyéthyblstaschselacae@refﬁﬁﬁedhe group

con@ﬂ@oﬂr{'ﬂem - g?&yoq{?p)geé&)ﬁ aftd\?vrécghtexmlblélt&g}%ﬂ%t e|1\y hydroxy-

wei ght -"aver ag

SuUigoeitds, POEEO0 el itwert i varsefaerdabl Ah vafr apiad 4mtelakole .
5,000 to 60,000. In a further preferred enbodi nent,

t he hydroxyethyl starch exhibits a nunber average of

In tdree neerodipleacy] athavepghys@Echappsoxi JaLeh X-2e80Q LR the group
con,qugpo Dalton In og enbodi nment, the hydroxyet hyl
arct %exHAFBrEeta r A¥PEC8¥S L ght t aveh agety hts@ucayl starch

and/ve:lrgal'mtchte@l mtrmeih arelagen@f. the mean nol ecul ar wei ght
of approximately 1.05 to 1.20. In one enbodi nent, the

hydr oxyet hyl starch exhibits a nolar substitution of
In @nk bﬁb@d&meﬁ%@f%ﬁ%bﬁﬁl%%agcﬁaEQd%'gs hydroxyethyl starch.

In a preferred embodiment, the hydroxyethyl starch exhibits a
welght averaged mean molecular weight of approximately 3,000 to

lOO 000 Dalton, preferably of approximately 5,000 to 60,000.

In a further preferred embodiment, the hydroxyethyl starch
exhibits a number average of the mean molecular weight of

approximately 2,000 to 50,000 Dalton.

In one embodiment, the hydroxyethyl starch exhibits a ratio of
_ weight-averaged molecular weight to number average of the mean

molecular weight of approximately 1.05 to 1.20.

In one embodiment, the hydroxyethyl starch exhibits a molar

substitution of 0.1 to 0.8, preferably of 0.4 to 0.7.

In  one embodiment, the hydroxyethyl starch exhibits a
substitution sample expressed as the C2/C6 ratio of

approximately 2 to'12, preferably of approximately 3 to 10.
4



In one enbodi nent, the hydroxyethyl starch exhibits a

substitution sanple expressed as the C2/C6 ratio of

approximately 2 to 12, preferably of approximtely 3

to 10. 4 In one enbodi nent, the polynucleotide is a

functional nucleic acid. In a preferred enbodi nent,
Inj tories provddesnt hatthtthepdlinctié Dadt iddugkeiL aghdehidndl nucleic
ac@Rtamer or a Spiegelmer. In one enbodinent, it is

provi ded that the polynucl eotide exhibits a nolecul ar

wei ght of 300 to 50,000 Da, preferably 4,000 to
I 25,00%%%a and nore preferably 7,000 to 16,000 Da. In
Rofle BNDOH Mht SMPPAiBepE ovildedis h@romideturidtatonahe functional
nu@ldN® a&{@UPDs | $n 8aPFd Yy LOF gﬁj@]r m no group,

preferably a mi%ﬁf%%%%%%%%.T#é%eeMdemm,

it is provided that the functional amno group is

l i pked .l nal . phosphat e of  the pol ynuycl eoti de. ,
T n@ﬂ; préelgoef?lte@“@n”oo |€ren%) i *?‘éldperglovi tﬁ: c tﬁ’@qynuCleOtlde
exBuptt$ oral modatndagr oupigls: | iotkedodo tdhesphogphate, é)referably

V4 inker. In one enpbodinent, it is provide
4'?@1@?@? héeé’ftﬁondct BriFtd o prgﬁ?éﬁ'ﬁ?k? o B 0%i o H&A00 Da.
group. In a second aspect, the problemis resol ved
I according to the invention by a conjugate of a
Mo atBRAT AR and P8I yREiet &8ed dehadbt Ahaabfenctional amino

gréGsorid Ng { @rarpr9cess aceObALAGyt Oantfie f%fcﬁ} ,a.S%q:Cétferably a
of the present invention. The present 1nvention

PR T Yhed SHdri si ng knowl edge that, from
hydr oxyet hyl starch al doni c acids and al doni ¢ aci ds of
ot her pol ysaccharides, such as, for exanple, wax nmaize

In segechemlediaeiat i oritf r a6t i eyided drohaapr ohiec, fypad@ronal amino

: . f.or. | e, .dinethyl tam d ,
gr&(l%e{]tla.l’nneﬁ;}logaﬁ p%eg)%{l&gﬁ?%%)phalt%e OQ;V t %e p%Tyn%cleotlde .

In a preferred embodiment, it is provided that the functional

amino group is linked to the phosphate group via a linker.

In one embodiment, it is provided that the functional amino

‘group is a S-aminohexyl group.

In a second aspect, the problem is resolved according to the
invention by a conjugate of a polysaccharide and a
polynucleotide, obtainable according to a process according to

the first aspect of the present invention.

The present invention is based on the surprising knowledge that,
from hydroxyethyl starch aldonic acids and aldonic acids of
other polysaccharides, such as, for example, wax maize starch
degradation fractions, in dry aprotic, polar solvents, such as,
for example, dimethylacetamide (DMA), dimethylsulphoxide (DMSO)
or dimethylformamide (DMF), with alcohols, in particular with

the carbonates of alcohols, thus the diesters of carbon dioxide
5



or di met hyl formani de (DVF).,, with alcohols, in

particular with the carbonates of al cohols, thus the

diesters of carbon dioxide 5 with alcohols, such as,
wiflorapxenple, Mbydioxyssucelnigides n 408 roxy-succi imides, the

correspondi%g al doni c acid es?gis coul d be B}oahceg, .
CO%&ﬁ%ﬂPQﬁﬁ?g'bél%%%hﬁtaﬁééus%§F¢@%c€@dl@nbananubomsd, which can
ber&ﬂﬂéﬂﬁg@éJhgmylfgggﬁgaCinagbngggggggsmggggh with nucleophilic

pol ynucleoti des to nore stable am des. _
amigihoidaueat | dmoaf phéyahdbritideisd est ensran tdramlier amides. &

the. fr. donic.acid. and to the free. al cohol .
Saéﬁhﬁﬁ%f{gﬁﬁéé%%gggi'aﬁégé<fo%Tl§u?EF?sfnﬁF§, Hgter to the free
aldmotiiovatdaaint ofartche thydrtowey| fpaips ldfoddle occurs as secondary

nhydr ogl ucose units thereby occurs, but instead
re%ﬁiﬁﬁqﬁ cally the activation of the carboxyl group of

the aldonic acids, provided the nolar ratios of the

reactants i s set iq,the'regioq of 1:1. The present
SUSRIGERTITY i n "thi $C-égpdont uafs dvey fwomortyd groups of the

Q&xu%? Aescyi I in the priqr .art. or 1S ific
anhbashe 12% theﬁtggg\d quigée&r%ksh%t %t%\#g%i'ffg?gnth{psrb“caedssesgec‘n ally
thejedcriBegiPA t®E tPrd ocaamtoxstle gobusui bfblend oralaivnic acids,

G - tion. nj ugat e of a. , o

pro%%ﬁfﬁu??%bpége an%gééﬁ%légaggﬁgf% é%afﬁﬁslfi Ws Hfshhe region
of Sudprisingly found by the present inventors that

L-5"-am no-functionalised oligonucl eotides cannot be

reacted wth HES al donic acids via a carbodiimde

The( EPEpspredi atedent bonation ©fian ﬁ%ﬁé&t%ﬁ?ﬂﬁﬂﬂé!nﬁdy% from the
5yam no group, despite  variations in the possible”

©2285E P OF Joaraiet oS UHd ¥ cBRYaRD TRAL P30T B4t o is based on

thef arhokbhowge t hata CORPRUNES FERRLRINI $9o<9£‘9§€§a_tc?e%é‘a&doed in the
.phosphate groups increase the | oss of carbodiimdes, -

PEI8ft i quit™d Yram@iic@AYe, BOE e¥en cifargéceXcemsseduetion of a

conEEﬁédbdoﬂob,pbﬂyhh@leotide and a polysaccharide.

Thus it was also surprisingly found by the present inventors
that L-5"-amino-functionalised oligonucleotides cannot be
reacted with HES aldonic acids via a carbodiimide (EDC) -mediated
formation of an amide bond with the 5"amino group, despite
'variations in the possible reaction parameters and reactant

ratios.

It is in fact known that compounds containing phosphates and
phosphate groups increase the loss of carbodiimides, often quite
dramatically, but even large excesses of EDC did not, in the
present case, lead to measurable reaction product (S.S. Wong,
Cnemistry of Protein Conjugation and Cross-Linking, CRC-Press,

Boca Raton, London, New York, Washington D.C. (1993) page 199).

Furthermore, it is known that EDC can be used in agueous medium

to couple molecules containing amino functions to the terminal
6



present case, |ead to nmeasurabl e reaction product
(S.S. wng, Chemstry of Protein Conjugation and
~ COross-Linking, CRC-Press, Boca Raton, London, New
phdepkaz gt 08r D. G {993) =499, ;Furthernore, .
Lokt is known that EDC .lcém be use T% %&Jén&lﬂlg rr%dipur?ré?sqkbmamldat“
ORBupl'B IR eblif e EeHisEiMi AgndrithonBuNTts DSy t @atthted out, the
int &F fh Nabh B PhosP Loy f .ol igonucleotides formng
a phosphor a%?datgﬂﬁ%%d. %nggrt t‘ﬁchéaglni S Corftfitti oghehosphate
9TPWet eb) carrtiedleut carhecei npechakcphdgphaiie fakeUPSidtonjugate

C TeQL; t.sho this wa 2' phosphat groups in . _
! TR GEQ% ) %éém?flégpl’y §¢d FBF8Eonjifgat Biego, New

particular can be speéci

YoTec hPe s, 1@Telprl. SHelrmans orb k yACAdeH dn €896 bage 52) .
D ego, New York, Boston, London, Sydney, Tokyo,
Toronto (1996) page 52). Furthernore, it was

Fuﬁmﬁ¢wmdﬂ§w|yiEOWM$§haEu@b%@sQBBﬁgedeﬁﬁﬂ?%LSQ@lt alsc . other

cqupl i ng, met hods which are descri
esﬁ%%e]rsii’iﬁe FOPPhiRF ox Petthpidsst arlckchder evat | VlEsscxciannbt in  the

litherawecessdul | ¥ 4sed, W0, 5- ap nosfunctionalised L- . _
ol i gonucl eot i des” Thuﬁs/w?:t plls %mc?%%lrlon (gree‘th%agti‘é“?’or nfannot  be
SUGYRSShedét i ve awded i ni dazbthde fromenbacacifdctobnthesed L-
oliyductdan LRf . agid _am.des .in the sense of a formation

L(ngfr an am de gond%ggs i r#er medi &t e SSTHGE afF “¥véh, B t Form  the
readiilycacetve@ amyHatbandageftom €REMYacdd EBe K@ACTLPOduction of

f thejam tg the corresponding amde wth the
el eag%‘f*g} o %éezolsspsfen ?ﬁeacag%rlb‘?tﬂﬁs_ RIEdoM ¢ 28éide, bond as
intprowgotEiten ofagdeani@achions HESh i #hdazQldde, @S- ation agent,
Carﬁ-i ccessfylla% Thi s_however deconposed to i m dazole and

r

S Ati d FRGCEhBRr Sdctiivh fRiAguUESUS sl eetpaspending amide

wital [thepHrevabgesoandmk gagbant rati os exam ned, w thout _
involving a coupling with the actually nore
nucl eophilic 5-am no- functionalised pol ynucl eoti de.

In Asied ddgd her m§§8éba&hia,a8989'5@%&@%%f§n (¥f§HeV£gactive HES
imiggz% Ehgewas successful. This however decomposed to imidazole
and HES acid during the reaction in agueous solution at all pH
values and reactant ratios examined, without involving a
coupling with the actually more nucleophilic 5-amino-

functionalised polynucleotide.

As a further possibility, coupling was aimed for via an active
hydroxysuccinimide ester of the HES acid, which was previously
produced in anhydrous: medium according to literature
?pecifications either via EDC activation or by reaction of the
HES lactone with hydroxysuccinimide in anhydrous medium. Neither

= . 1
of the two methods, nowever, was successful.

The reaction of HES wvia the only reducing end group with the
amino-iunctionalised polynucleotide in the sense of a reductive
amination was also unsuccessful, despite very long reaction

times.



hydr oxysucci ni m de ester of the HES aci d, which was
previously produced in anhydrous nedi um according to
literature specifications either via EDC activation

or by reaction of the HES |actone with :
_hydroxysucci ni m de in anhydrous nmedi um Neither of _

- Thehe To®6 tierhodsshdiomeves wasesugeessictlionThadkeaetiing to the
@b HES, Vi he only reducing end group with the '
lnam'nno-?un%%%l ondl i séanb%‘??%%cl THe Pn IR WEIHeGiide and  a
pol gdactheeidaniinat shawwas ral 5og. unsucgesst ul , ﬂﬁzplfﬁ shows the
stV ggu!rgn%frec%??ti og times. 7 The reaction schene for -

fﬁe pr oduct i At ng2Eddt KEoUPHVEt Hlom efdenic acid of the

potpaadtgaseifis omaadpolesnucl egd i dg; apdya: . pol cchar.i de i

is_shown in Fig. 1, wherein Fig. 1A shows ﬁg course ot the

TearttRtur e t4RA A ohi @ @i td group rof Ftike abdonii€ich are the
suB§éd: Ofathe, RA ysSa id d Fjg. 1B el uci dat es t he
_course of the reac%lﬁllc;)lrggé T%ea{beag%i ol “BHBAL POnSPSj rnsuccessful
AtEemRte, tghi BRcdreet he csubjjuecttamatten of exapBLesSedttiQe and a
poilﬁsaéém@{#es_e t he uns_uccessfyl .attenpts to produce a

conjugate froma pol ynucl eotide and a pol ysacchari de.
Al t hough the process according to the invention is

N, dN.Rrinciple, restricted to certain -
Al%g 5 k{acé:rkﬁafri §ESCeRYdr BRGREAYRY star dihg siavention is not, in
prparitgloul arky cpiekerr efb PRlysaaehaph deq 4 LLy ] o
. however, also within the framsvvoré o?s?{%ehéﬁ%/%% i oY droxyethyl
SCANAl other® SPAFERCHARFVHti PESfesueH apodygaccharide. Tt is,

hoWwerarroXypr &b ylvishanchhar g, used Li kewi,se,. wthin the _
_. framework of the present }i:nven?lr}cc)n'ot%hghehyb%‘f rkaﬁ?d'heahat other
stazich R Rirad i deser i bedet . GBynanxPatentyl starch, are used.

LikApRlsecat ,9pr102 14,994, | rticular _hyperbranched ,

starch fractions wi t%raét{;l?é;@% (?fcfubﬁgnchﬁgﬁﬁsﬁqteatlé‘r"e“tlon the
hypﬁﬁ‘gﬁamhﬁﬁi' %Stﬁ@f er Abkgtyreat edetsharibb@ nulre a®rman Patent
App&q@bk%bnthQ@2l6lwol%@49anige'particular hyperbranched starch
fractions with degrees of branching greater than 10 mols,

preferably greater than 10 mol$% and smaller than 16 mol%, can be

used. .

HES is. essentially  characterised by the weight-averaged mean
molecular weight Mw, the number averége of the mean molecular
weight Mh, the molecular weight distribution and the degree of
substitution. The substitution with hydroxyethyl groups in ether
bonds 1is thereby possible on carbon atoms 2, 3 and 6 of the
anhydroglucose units. The substitution sample is thereby
described as the ratio of the C2 to the C6 substitution (C2/Cé
ratio). The degree of substitution can thereby be described as
DS (English for “degree of substitution”) which refers to the
content of the substituted glucose molecule of all glucose units
or as M5 (English for “molar substitution”) by which the average

number of hydroxyethyl groups per glucose unit is denoted.



used.. HES is essentially .characterised by the
wei ght - averaged nean nol ecul ar wei ght Mwy, the nunber
average of the mean nol ecul ar weight M, the

Irmekeedkak ; weighte Mistyd bulionjand { hie, degreg of .
“substitution. The substituti ong\%i tkth“h‘y‘gr?’ox%?hﬁdecular weight
M7 orbtipstif etthék  bBAdSons thler ebyepossil eron asrhornation for

hy@i&ﬁ@é@h B §99r§hoéoé@?hngnbygkogkgc%%%g%%;%%iﬁ%ﬂ$%ﬁ%§ytion MS.

“substitution sanple Fs thereby descri

Tngs tHHE CRO( - ¢ hela®®subshiytiubkgr thG2/ CBtar@i @)F . tHBe molecular

e 0 stdtution thereby be described as DS _

WvE%ngleblﬁdshJ% 21‘;(?,,,6 e%raenego?§gzﬂb3t ‘t%r’f%%noﬁ R T Tt s ¥ of 0.4.
the content of the substituted glucose nol ecul e of

T.,lmal Ir L ucose uni.ts. or as M5 (English for "nol ar
DS URETT T Tt " PE by "RhitdhoOnHE Aferhgest aumbesedf according to the

intydrioxy etiky| pgredpseRerng! UGOSE. Uit di% dengbede Bally or the
scientific literature, as also herein, the nolecular ~
po%aﬁﬂha%ﬁ‘q ¥ heteniferkPaltiowsi sirgi den, aspantic solvents such

as,ablrgvi aty lfeqr VXM tarch et her, wi.th ,
t he degr ee&gbf subgtll t &%%?o%aﬁﬁ%us ( 10/ élif‘et%ylsulphomde

(DMEHot €5 hgdmexiyet aybtanadeh HMAhe amd ectlkarcawebgites of the

- a1y af d pof .the degree of substitution M of
>0 4. %Cﬂ“e&%?%%bt?%% S?d?ﬁgcala&d‘rﬁsc RTFERReriepeepy are known
frogeddradipgido 4he ahdvent i oa bsopackar wed B¥akhgaet iiRd accordance

..the aldoni ¢ acid of. the polysaccharide or its
R e%hv“atd?lvsé:s FHEEr YT S5EBERC Pé&l‘*’v“ént@%lt}@@tl@@, DEorl 96 28 705.

exanpl e, dinethylformam de (DVF), dinethyl sul phoxi de

1n (M ?a or_.di rrechyI acet am de (DVA) and the carbonates -

o:tﬂ‘t €2 BhdIt cotpomEitni Thecafldoath sbedslcohol derivative,

in desefidedhergbn AredRews §romthe orjor art, and_can

...be produced for exanple in acco?éanceeosrﬁvﬁ{“hﬁ}trehlé'a 688" a1c0n01,
®di $QGSur D Cer hlin  PRPERK IMFSELyat i P DEEA961 28, 705 referably

appkBxthateeacti an ofethesal dani;c agi %}é@ets@ tg'f %l %%%%late as 1is
derivative, in particular the carbonates 0 the !

Provedpdct i@l y tised aleohol, derivative, OH groups of the

polysaccharide are selectively activated and with less, excess

acid functions are not reacted.

Particularly preferred alcohols within the framework of the
present invention are N-hydroxy-succinimide, sulphonated N-
hydroxy-succinimide, phenol derivatives . and N-hydroxy-
benzotriazole. 'Suitable phenol derivatives comprise, amongst
others, chlorinated, fluorinated or nitrated compounds, wherein
these can be .activated once or several times, particularly by
the afore-mentioned electrophilic groups. Correspondingly it 1is
within the framework of the. present invention to ﬁse mono- or
polychlorinated phenols, mono- or polyfluorinated phenols or

mono- or polynitrated phenols.

The aldonic acid eésters used according to the invention can be

precipitated from the solution in DME by dry ethanol,
' 9



the nolar ratio is approximately 0.9 to 1.1,
preferably approximately 1.0, because with an excess
of carbonate, as is provided by the al cohol

isdprbyatbveor OHgEoNRSaRE bhe; Ralysacehanide @re o i+
sel ectively activat edaandbvvi tlhelggsé? %)t}cégg%daciyd repeating the
Progheti BR%CARE RORSP eabel. aPdprhiicukanbyeprefer cad then be used
is8l £0hQ!l si i t hing r rk of. the present _

i nvent i on are N%{/}gﬁ%xﬁ%\gﬁ%%ﬂle? Sl pRSHatSE&F Marides. The
sohy i exy ofucdii nedef iphenolodierisval h veseanchd¥yhydpex¥r solvent

benzgt Liazol uitabl e phen 1| derjvatives conprise, :
Caa'm)ﬁgstéb'gt hg%gg lckzjﬁl or %Tﬁgd‘?*]f?%%]rif'na‘t’bdh%‘#t ntfpageyon of the
actconpoahdisn i aveer el res tesio asb el Btd i vatRd QN Hrides .

several tines, particularly by the afore-nentioned :

el ectrophilic groups. Correspondingly it. is wthin

Witihen f rarewWor km&lothe i esgBt | Avestd on .tzgn\!%gnmgloﬁ Qrinciple
ol ychl ori nated phenol s, nono- or ponFIuorlnafe !
thghendl¥ ortYRfonoofor QediwHalentadigshends s. ching uglatteni ¢ with  a
poBRed L a8t erf Used a ' ;Lhe invention can be N
lSj’raé’eci pitated from ?Egpggpﬁ?%gﬁgfncﬁﬁ%}y‘r&w ethaRppduced from
L-rq et igiseolotor Dareetodree st purdf i ed @ refr | chedeby, wherein

tnd&peating the  process .several tines. Such aldonic
acid esters can Vﬁgﬁ‘labelyusedori solPat€dSsieSubst@ftEPit  other

modighi wouipiniang sacpol ysadohar ied@smp 1Ehenc80F e 4 010f e increase
st8actd n.lrprgglg ts.in the inert apolar solvent can, _
owever , al 3o 81 EtsedYdFFBEL | ¢, MAKHITR OB 4f ophbi type is
fort heexaagtlieve taledOM1QoRGING el HftOr peRURHIAT B0  of the sugar
COAOS%I.ysacchari_,des within the framework of the present
| AVentdon, °fn TS nBPLECtifkat @Ry nggecsfides. It is  thereby

a 1 oo lwArdiGilre odH ed €8y dnfe WY L{Q@t@ge\’\%igs@nt pglllyél?gfgﬁr{:ggt at least
The gol %nucl eotide can thereby be produced from
PAAS nUt| &68i (B BT BPNBELEBSNHES BT Rt Bredephéresf ,forming the

pol\Mﬁzﬁchiel’d)tiHl_éeSQ:aQﬁn_éﬂdityiﬁjuagl Y sQha2l togglher &xXibitiy oo o
dec&tylgeigoose. Sugars of this type can, for example, be othef
pentoses, such as, for. exafnple, arabinose, but also hexoses or
te;roses.. Sugars of this type can also contain a nitrogen atom
or sulphur atom, such as, for example in an aza- or a thiosugar,
and/or the sugar content of the polynucleotide can be replaced
at least partially by a morpholino ring. Furthermore, the
polynucleotide can be developed at least partially as locked
nucleic acids (LNA) or peptide nucleic acid (PNA) . The OH groups
of the . molecule constituents forming the skeleton of the
polynucleotide can be chemically modified by suitable NH,, SH,
aldehyde, carboxylic acid, phosphate, iodine, bromine ér

chlorine: groups.

It is furthermore within the framework of the present invention
that the polynucleotide is a ribonucleic acid or a
deoxyribonucleic acid or combinations thereof, i.e. individuals

©or a group of nucleotides are present as RNA and the other
10



nodi fications, such as for exanple nodifications to
increase stability in biological systems. A
nodi fication of this type is for exanple the

nudlawtidad | pOrminpOshti Q201 0f 2ERE %%ga?re%% DSUIUSRE and vice
of the nucl eotides or nucl eosi des. ereby al so

VeR#{ hi Ah ?hé“FFaﬁmﬁﬂq%QﬁCt3ﬁ%¢w%%ehﬁr€nVen§ednSMMMnyMDusly with

th*ea§$rmpaLLOQKgBHSC§Q8§£d90n§EIt%? 3 ARG e s ge nd refers,
nucl eoti des formng the . pol ynucl eotide can exhibi £

ame@at Gttier st-hatior i boske dr-deteoxyihdrosele ﬁMQGMSLDfand also L-
r1$$HE§£gﬂ§ gﬁTB LQ& 8xa natlggu?EEF§8 %ZQB?%ES&Pat individuals

exanpl e, "arabinose
ortetrogsesp Suganschkothilest ypee Caircdles@ COBt 8N 8and +the other
N, atom. or sul phur_atom such as, for exanple

nu%ié%QL r?ﬁm%PQh?%§u@%?1el%nﬂFb? BRE BHGAFNEoRSeANA and vice

vetdal het §|NﬂﬂﬁéBthﬂgocaHvbgaﬁggl%%gq %tﬂf§$ﬁ of deoxyribose
partially b{aa nmor phol i no ring. Furthernore,

O pof ¥Rt eof %rcaﬁuﬁéréevéﬁéﬁéd %heleéggapartpapby°as of the

uAIéﬁﬁxﬁﬁruﬁﬂ*%HéfﬁBfg £§“@%m8£1953t£ﬁ§ Hggl%hc acpgotldes with
(PNA). The OH groups ecul e constitUen

othesr rﬁ%ﬂ@t@l@l%tm s itheon pl ymuc et Imfezl gamnebeor-“t Oalkyl,
h ed-b uitable NH2, .SH, . a .

NH%%ﬁ%%qg%%%ﬂggﬁh : gs% g gfi8 iﬁgnabPSﬁ%nngﬁ L88ses such as,

foth@ampéegrawmayﬂnduﬁefmndhemmmuaﬂmdﬂﬂélthe is thereby also

Jor rk of the e invention, that the R .
w1bhﬁ% nudIeOEa%F g%ﬁUBFeFﬁnac%BV Ptéon that the L- nuclel

acldﬂeogyhnbonsclsej{tacnéh OkbeemBI Nt DiSorder €0k, in€eleotides .in
individuals or a %rouE of nucl eotides are present as
16°ra

Whigda W § he® obfiery SPeotfi@ed I RGfiigiate wficteie type can

be amdrthrify Rkﬁﬁﬁnin§§d£»@h@nﬁuyl§§tlagr§§quIH@e %%nkhe L-nucleic
L nucleic acid is herein used synonynously w t he

acig r?ﬁ?.89?@0ﬁh€|%%?|&§(ﬁoi?pﬁPQﬁucPeéild%h%né’r@maﬁgr the 3’
endanongst others, to both L-deoxyribonucleic acid and

al so L- ribonucleic acid and conbi nati ons t hereof,

i.e. that individuals :

Furthermore, it is within the framework of the presnn; invention
that the polynucleotide is present as a SLngln st;and whereln
it is, however, also within the framework of the present
invention that this is present as a double strand. Typically the
polynucleotide used according to the invention is a single-
strand L-nucleic acid which, however, as a result of its primary
sequence can develop defined secondary structures and also
tertiary structures. In the secondary structure, with a
multiplicity of L-nucleic acids, double-strand sections are also

present.

The conjugated nucleic acids described herein are preferably so-
called Spiegelmers. As already mentioned at the beginning,
Spiegelmers are functional L-nucleic acids or L-polynucleotides,
i.e. such nucleic acids which bind to a target molecule or a

part thereof, and are the result of contacting a nucleic acid
11



or a group of nucleotides are present as RNA and the
other nucleotides formng the nucleic acid are
present as DNA and vice versa. It is thereby also

libnyigageac tpattiouplacerof, dgexyr sh&%%l Wl POS€acia 1ibrary
ars formthe sugar conponent of the ’

: Bher su
Wik c*f%bt’f‘%eg"FdP?h%Wﬁﬁe i s conprised the use of

nucl eotides with other nodifications at position 2

such as NH2, Owe, Oet, O alkyl, NHalkyl and the use
Compinglkfal orDNé’nnémrarlﬁacl@ﬁaai&scsécuchrasallf@rroduced for a
se BX&¥ ding a IS Qsi ne i s_ther eb . _

al S*‘;Pér\?m tE!h in t% rgrreggrek %g thaP BFEEen?Li nSEHE nucleic
acitat dhealrmdel eithisacisd exdi bthhselgablfed)\@baﬁlt‘gonucleotldes
th&?'ééP{@aw €. pucl eotides in ich there is no

nucl eobase. AbaS| t Jprbs?tF?)ﬂgeont Hi%s 10Ppeaggiomifsed nucleotides

thwhangdSboahdlBSIﬂ@rmhﬁaﬂUﬁhﬁﬁkégeb§e%%%n%%l%grt%% d regions.
L- nucl,eic. acid and also at one or both ends, 1.e nh

The PLRAFGELPRe O3 CoBRG Rt @atifdr nbileraries sofi ttiirs thepe is, for

exém@lrﬁ%makgs@fmbaa PL:£S R ol enki en he
ol ynucl eotide is (g}oesent 2 a S|engl e g%r%\nd thef&ftRr Y- and

L3nqton hdweRer , 1 390 Né tiods t Bez fraireworklof 26le 336-367. Such
a PFRSeMa1ipve this is.presen d -
strand, Ty% c%l y t%]l dpoléynu(%?eo?l ﬁ%n%segNgccgr"gFﬁljy can be
coradRs i nwwanthen dod vanesiasgl echst i andalktiwal i aCidduble-strand
1i,Gh cPeresult of its prinar sequence
Han devkgj] op dr:;afllﬁgédf\‘se%oﬂdépy f?tcrtuctfurlé?%nﬁoél §oselection. As
a rekei ahywstfeuct ar &82pa|ﬂ'&ttﬂ'dﬁ1 secondar Vi ridifueuane, s ddis can be

Jul lic L- nucl ei < aci ds, doubl e-strand
ca%elc{woiég %% Sélétaﬁrlésérﬁ’c hoffe E8njtigat e ntefievidual strand

llbmaﬂkiWHEKHIbﬁdubéﬁeEBraW%éﬁﬁﬁeQ§QE$ %%lé5¥ﬂ§%n$rocess if it

s Sp | GD%%I g al read(yF mentioned at the begi nni
° Spi egé 5Fé°‘f‘un‘@ﬂ r1a|LLCnucIGe’ilcfralcﬂfdsLof5 , Lathamf J.A.

Vnrlma[a(sl ymud eaindleBoold, €7. such1nyel eixg @gid \)@10“3%‘3”%64 566)
to a.target nolecule or a part thereof, and are t

can, &g &e ATy Bt nhiel ehewasied, also possible to include
the chemically synthesised DNA library directly in the in vitro

~selection. In addition, an RNA library can, in principle, be
- -produced from double—strand.DNA i1f a T7 promoter is introduced
beforehand, thus via a suitable DNA-dependant leymerase, for
example. the T7 RNA polymerase. It is poséibie téﬂ ﬁrodﬁce
libraries of 10ﬁ_and more DNA or RNA-molecules-using the process
described. Each molecule from this library has a different

sequence and consequently a . different three-dimensional

structure.

Via the in vitro selection process, it 1s then possible to
isolate, from the library mentioned, through several cycles of
selection and amplification .and optionally mutation, one or
several DNA molecules which exhibit a significant binding
property against a given target. The targets can be, for

example, viruses, ©proteins, peptides, nucleic acids, smalil
12



11 library, in particular of a statistical nucleic
acid l'ibrary, wth the target nol ecule. Conbinatori al
DNA |ibraries are first of all produced for a

mo Btk erd & OBuEEO%%SSmi@ibcH"lesrgeﬁgk:Qngn of %)unCtl (c):g%:tlcal active
nucleic acids. As a rule TS TS the Sy t'he

in ?ﬁ@@%ﬁ“@%nu@¥eoFFGestwﬁb@hlﬁentrahbynodnt@mn athamge chemical,
bl@ihéﬂ@lé@p r@pd%@%ﬁ%p&ﬁ! eoct,ér'g nary\lpsl, ggﬁ’?ﬁr{g 5s]-ﬁgif=scrlbed for

term nal flanked WO prlner ‘bond 1
eX%ﬁRk@c%“o@Ob@ cbnblﬁat@skat Bi. br ahilesbetkkt, hios bﬁ@eYb&us, 1995,

r Scri be nr G ver,
AIu{ﬁ?an . ééﬁm ngtgg 6§P ?g§679ﬂ@tﬁ%ﬂs ¥9E§ﬁﬁﬂ and
_ qu;s(jjak,267J 3136 36199Such cambhesteal by Sm$@%§eeéj Synthesis,
library can be converted via the

SC‘S nrglnec%ztsaré?%ha?ﬁb eatttd 5%“66&5% sefandRikchrdpy Cortese,

WahMHﬁﬁdénG£b§@éf CQ@rﬂﬂnfaQ%c ﬁ @a§§1§&t5€9 such that
a rule, homever a separatlon of t individ

1$hdONEanoBe RNAr made Bike s Eiresuiitabheeret iods She library
orﬂdl 1ar 1 Rdiyi gy §f£agggéh%q %ry.$@|0hths usﬁectlon step by

t he |n vitro selection process
moaélél Q:& I%?\lﬁ(”&}(}’r(se LCI@J-D &$$¢thnL Cn RNat haﬂlbcﬂllé\ng, 5a reverse
T Nat ure, vo 5
tré%%%qq%§?ogbgﬁuggglnQ%e achF@?@&c % i'® Howed®BPLiffsation step .

by mskimteaso chahndereat,lt&ocnhemhCah-b)taiiyme!ﬂﬁilc%%@ Mrer a first
L Laky d|r t in vitro selection. In '

s°leg§ tIoﬁ:ou ﬁé&I{% C%%e ihnp?iﬁ@PEW@d @lecFlon round so

thaplr Otlmedloﬂecﬂﬂd@ubérerﬁiH@de’\AHcf 2i F 4 PIsRIREE ohS round have
|ntroduced bef orehand, thus via a suitable

Dﬁxﬁﬂgﬁ%naﬁnﬁgﬁdpyﬁ%*é%%ﬂif%Y S@%@ﬁﬁﬂ@ntﬁéMF7am@M%flcatlon and
go poltyrﬁewﬁm mblrel S1RRES em&Pﬂ@{ngngnt %rafﬁfén Og selection .

15 and nore DNA or RNA mol ecul €s usi ng °t Re process
rouagscrlBedj“Eaéﬁmﬁnl%%%ﬁe ﬁ#6h1Pﬁ#§mﬁFbParyCMa§1areactlon step

opelisf fgs enthe Sggygnse1 204 QQ@SQQu%%HEXLQg géffﬁ{%atlons during
amp&giggagtgg?8|2n3| S;rtggéggzion of the salt concentraﬁion.
After a sufficient number of selection and amplification rounds,
the binding molecules have  succeeded. An enriched pool is thus
produced, the representative of which can be isolated by cloning
and then determined in- its "primary - structure with the common
‘methods of sequence determination of DNA. The sequences obtained
are then checked for their binding properties with regard to the
target. The process for the production of aptamers of this type
is therefofe referred to as the SELEX process and is described,
'.for' exampl in EP O 533 838, the disclosure of which is

included herein by reference.

The best binding molecules can be shortened by shortening the
primary seguences to their essential binding domain and

represented by chemical or enzymatic synthesis.

13



Via the in vitro selection process, it is then
possible to isolate, fromthe library nentioned,
t hrough several cycles of selection and anplification

A aadtoptigpaltbymms@ati9namOPe Brogsevyshal +INA DL ecll €S cent are
hwh| ch exhibit a si gnl ficant binding property agal nst
they §ruealtaf gePlepréeasgethsl @anabe, shbstaaxamglly, characterised

inVidHises By ot 2L oS, cpeptid des. 4 nugl ei g, agi e 1205
nmo| ecul es guch as netabol i sm met abol“latggs,dgaré@*iy’ preferably
CopheR tceupfcdincachpenatngr bdilenus lepttide snet Bbotédess for the
rdderens, or pther, ] , i oghem cal or biological .. _ :
P conponent sosucﬁﬁégagglg%?%be k%lfoftrih‘lesxan%)Y%“i n2&3| gdepcribed  in
PCPOIF BI04 B G, UnhenBéckloBurandfYariish 1995incAlBYd herewith by
. 64, 763-797 and Lorsch, J.R and

~ eV, Bl ochem_vol , : | : .
e B A e SO L et e SRS
in Sy hpsb&uct Sefi eeri rRgaand caRR iGation: pot ent fné_hl_ﬁcgges, i.e. of

e

L‘_Ri cardo Cortese, \Walter de Guyter, Berlin.
‘Process PEEartIES HRS sHERCRhatonDi Bl iy DRAIoe RMArget, i.e.

prdBYeculies ane | sQlaled fromd he i brary cariginal ly target
used and are anplified after the selecti'on step by
S oY Sofo oot Rirferages chBik® travtiton. skheRNAoselpecicesss described

abdrd VET 88t LANSELLDL | %@biﬁolm d.be pr %J‘.%%{iﬁ%?érg\gcfl:egjnc acids or

the anplification step pol ynerase ¢
Se9nassaryg e thedeafnen td dienrst, Sed echbAAnBOURE1ICAN occurring -

cLRen e used | repewed sel ection round sg that the ,
ol ecl e§§e%rir§1§ld“?gle¥ h&“FiiF$t8el €td%n r 68Rd K@@ le in the
casehewtkarcethe agargesucmeddchyesel ectd Onb@d¥kin, against a D

nplifigation and go with still nore daughter
P litEcul T8 1 A A LI TRLFCULPECITOT PRGRATCAL (@ ameo-RYA o
corriespondi@gpolyBeL @a€i¢hal Nakeagkapmshen iﬁpﬁﬂ%iEpsEH%ence and
£naPO$ Lbf'cl | t¥ of i nt roduci hg new mutations during ' .
Sanpi TR catt o S P Dy Var FaFrons Grthhel gaft with mirror-image

nucdencenkr atbenldidgt erp s fi qiept-nUEbeL-9f sglectiglcicotide
and anplification rounds, the binding nol ecul es have

d
derdyatddgad - MF edHitcifad idoie i senpasiomer nucleic acids thus

obtained (L-DNA, »-RNA or corresponding L-derivatives), so-called
- Spiegelmers, have, for reasons of -symmetry, a mirror-image
tertiary structure and consequently a binding property for the

target present in the natural form or configuration.

The polynucleotides, in particular the functional nucleic acids

such as aptamers or Spiegelmers, as obtainéd in the selection.
and 'shortening processes described hérein, have a molecular
weight Qf approximately 300 Da to 50,000 Da. Preferably these
exhibit a molecular weight of 4,000 Da to 25,000 Da, more

preferably 7,000 to 16,000 Da.

The target molecules described above, also referred to as
target, can be molecules or structures, thus, for example,
viruses, viroids, bacteriza, cell surfaces, cell organelles,

proteins, peptides, nucleic acids, small molecules such as
14



. produced, the representative of which can be isol ated

by cloning and then determined in its primary

structure with the conmon nethods of sequence
me €eb 6T MNahd 0861 1 D, 5@§r§§9&@@£@§109Ea Ogdlngggdgbggs or the

checked for their binding properties Wth rega
mQtﬁ%Olt%?@etheq%%'p@éc@§§°foﬁh?heceﬂodbeppbam@tal or biological
compiagers of this type is therefore referred to as the

LEX process and is described, for exanple, in EP O
533 838, the di scl osure of which is included herein

Acd r bi ndin l ecul es ca

© Eéf%ﬁed ortggﬁéﬁs?heacg?gﬁth s&f uehggs ggvention, the

polymﬂ¢liﬁﬁmﬂﬂ|e&nbbhﬂ$ngpd®ﬂ§rﬂbapdonrQﬁrﬁﬁﬁgﬁﬁgkén@roup of the.
Oftﬁ@gcal (£ enzynat%c synthesis. 13 A particular form

P %éﬁ%& prodies bt PLEUCHT AP et Bt WAt eh £he aldonic acid

: esS@ECﬁéh@doS@bGQQhﬁEr§h@ht6H]@5§t§Ub§ﬁﬁnféa£h¥reby articularly
oL aracterised in that they are constructed at §
T | YIEPref etk f ragsipirdt v dthet herﬁeﬁnhatm‘eﬂntlon that
thJ.Ls Nt EaLhes;: ¢ P P665593 f0r¢ | refe
Splegelné?s o?ct ype arelgggéfﬂg g$ 29 8rouP’ preferably
FCHERY7 | GOZPE, Qﬁeuélstdsur@IQﬂthlchzras nadnmdedwithin  the

.frgﬁgﬁgyﬁrb {RheeﬁgkgggﬁonTQ% Qegﬁtlarlig%oé %gﬁaégoggggted with

descri bed therein I €3 “fre pro
th%naﬁrtiporrer auicd eies taci deomt 2cnt e, Fulcc@bnal- BEd®idary amino .
grégaci Q&es whi ch bond to a native target, i.e.

presen “hdvatfural form or configuration or a

' target structure of this type. The in vitro selection

ggss descri bed above is used to first of al
sé T Tl YT T T AR IR DT e S et st g af Astevprk of the

prsﬂyﬂﬂlﬂﬁﬁﬁﬂtldn(thdﬂﬂtﬁeﬂdﬂéﬂede¥¥&Eréf@h SlgugtEEfmary amino
of a naturally occurring target, for exa ?e I n

ITLEs & Y e T h rta?@%?lrm%eaﬁetr §oangr Sterm Pl imste egroup of

theDpdqueteilrotrie bipyd ngq i &8s 1hus,-opt Al Dresent on the
D- RNA or correspondi ng D-derlvatlves re

D ;
pho&@?@FmrﬁﬁPqﬁt?hewbeséhue%éeaandhe 3’ end, thus the terminal
phosphate groups, of. the polynucleotide. The amino group can

thereby be bound in one embodiment either directly to the
‘phosphate group or via. a linker to the phosphate group. Linkers
of this type are known from the prior art. Preferred linkers are
alkyl radicals with a length of 1 to 8, preferably 2 to 6 C
atoms. In particular, when using aldonic acid esters of N-
hydroky—succinimide, the nucleophilic groups furthermore present
in the polynucleotide, such as the purine or pyrimidine base in

the nucleic acids, are not reacted.

It 1is within the framework of the present invention that an
oligonucleotide is used in place of a polynucleotide. In one
embodiment, a polynucleotide, as used herein, is an

oligonucleotide.
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the identical sequence is then synthesised with
mrror-imge nucleotide building blocks
(L-nucl eotides or L-nucleotide derivatives) The
Thal prebehfBge,vaNaNd oper i nyckelg ragi ds, thus, . optained ~
f,éL)L--DNA, L- RNA or correspondir?grL-der?%%tllevegi,BE vie following
14RHEThl FBE SEFTEGEISTeT N Halvech f ofhpsaders uskssy mmtadyiments and
acdPaiMASOL -bABGE tLLilary; SILuct yre, pand consequently a :
bi ndi ng proper?yéfor the targe?ﬁp?gge%§t?%nq#énfhgé‘ show:
natural formor configuration. The pol ynucl eotides, in
ripariicular, the functional nucleic acids  such as
l(gpt amers or Jgglr{elgeolrrers,u"atsm‘bebt%llf ne i‘?’]lcf?fél%é?%ﬁi%up of the
and shoriEhiaigipriocessiess descri bed herein, have a
nol ecul ar wei ght of approximately 300 Da to 50, 000
Da. Preferably these exhibit a nolecular wei.ght of
Fidl, 000 Da t0=25:000 Bahen®r eorprefer abl vy 009 L0cord;
16,000 Da. The target nol ecul es describ%d above,cgfséng to the
referredt§as o arget , HEAn Bedmlieculasiar with a carbonate
SUruct UrRSsi ftUSre TOF @XAORLEHG1VINUSES: aVALQI IS, 14 ester ang
bacteria, cell surfaces, cell organelles,” proferlns,
pept i desnenueterelieri dderewdl | winh eeulmsl guctisaastided bearing a
met abol iggm et ahagl i ~ Rharnaceutical active
i ngredients or ?%ea%ﬁéfagéﬂngs t hereof or other
-chem cal, biochem cal or biological conponents.

; Accayr di to the process according to the invention, _
F—($hgzcA polraglr?uc]fee%ﬁg%n eiﬁ?lﬁf“?s, E?ﬁ e%@?aﬁ??’%%}on of conjugates
phosphatfeogr oup obotlkauclpekyrduec! eotd degrd8 aldonic acid  in
nucl eophilic group with which the aldonic acid ester
reacts £6°F§ %PFﬁe dorifugdthe 1®TiQrt haFkpy in particular in

parti cubatbydapeef aitadwWakbilkst ke of.,r amework of the
present invention that this nucleophilic group is a
functional am no group, preferably a prinmary am no

Figgraep (bhe grebyiodtskhehBUSEW tBLR tﬂ}%dufétg%mig %%njugates
t he |nv%nt|on that the pol ynucl eotide reacted wt _

rom a polynucleotide and HES aldonic acid in

accordance with the ©prior art,  in particular in

accordance with example 10;-

Fig. 2C the reaction scheme for the production of conjugates
from a polynucleotide and HES aldonic acid in
accordance with the ©prior art, in particular in

accordance with example 11;

Fig. 2D the reaction scheme for the production of 'conjugates
from a polynucleotide and HES aldonic acid in
accordance with the prior art, in particular in

accordance with examples 12-13;

7]
'—l
(o]
N
1
t
jon
(D

reaction scheme for the production of conjugates
from a polynucleotide and HES in accordance with the

prior art, in particular in accordance with example 14;
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the aldonic acid ester contains a functional secondary
am no. group, an imno group. It is however
particularly preferred within the framework of the
present invention that the nucleophilic group is a
Figrigary am no group which is preferably present bound
*8n 4 phodphRFengFeep2mf oLt Reepskynltckeoti de.rebue ianmi nharge for
group i sty efie . P, esent t losphate group at . i
the 5 or at tﬁgbéylggd§%tﬁhgﬂ%ﬁgfﬁggﬁﬁnaT aﬁﬁ%%%ﬁﬁfs.wlth the
groups, Rfeg#ret pélnyrudlicoti dén Theer aindule:gr awp €8Bordance with
t her eby &?&g\ i n one enbodiment either directly to
t he phé%g%a e g%bup or via a linker to the phosphate
group. Linkers of this type are known fromthe prior
Fi?rt4 Preferred linkers ar al kyl radicals with a .
ength of L¢6™8-CFgFéfer@bl y*'F t 6°BUEL foms. further reaction .
parti culatargheforising mlanG ACidk estglis Ry in accordance
hydr oxy-succi ni m de, the nucl eophilic groups
furt her tbr'e privs &esIt tife Pl iaTuc|isotrade,i csuetr dst accordance
the puriwvie-ipred1d di;ngpase in the nucleic acids,
are not reacted. It is wthin the franmework of the
present invention that an oligonucleotide is used in
ripl ace of, a | eotid I n.one, .enbodinent, a .
%o?inucf%of?%%¥£§§ dgéd ﬁ%?eiﬁ?gfgl pon  caused by HESylated
ol i gonudrestdedene rl5 okhe nonesiEsly liateent ispicig@ lmer of Ghrelin-
illustr neans ok.the following figures and
exanplegH?$%%¥hﬁﬁgﬁlo er'Yedtiftes, embodi nents and
‘advant ages of the present invention are obtained.
These show. Fig. 1A the chemical structure of the
al donic acid group of the HES aldonic acid; Fig. 13 a
Examgeet ilon schemedhietibhe Gt hvald O AGeor ] to
i nvention of HES al donic acid ﬁ?ﬁﬁla carggﬁgtg' §$§egelmer and
derivative of'YHR°&FEoRSL £62&RPal donic acid ester and

HESylate used

HES 10/0.4 with the molecular parameters Mw 11092 D, MS 0.4 and
C2/C6 >8 which was oxidised to carpoxylic acid at the reducing.
chain end, was used. A description of the production of the HES .

acid is disclosed for example in German Patent. Application DE
196 28 705.
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the reaction thereof with a pol ynucl eoti de bearing a
functional am no group; Fig. 2A the reaction schene
for the production of conjugates froma
Prpoliynict eof i tlee amds HeScat doni ¢ acid in  accordance
with the prior art, in particular in accordance wth
exanples 4-9; Fig. 2B the reaction schene for the
Ther NdHotrORyobueenhugates e skikeMsx polynusekeotide ,a0d 5 roquced as
- HES aldonic acid in accordance with the prior art, “in
fo‘p_u'z?'t’?bul ar in accordance with exanple 10; Fig. 2C the
reacti on schene for the production of conjugates from
a pol ynucl eotide and HES al donic acid in accordance
0.3 gh (P neS prilet) apnhyinopar HESukari di A0/dcdoridantesswiltied in 1 ml
xamk = _Fi . 2D reaction schene for the i .
dr%r ggﬁét@{l%%fggﬁ%%ﬁjgﬁg% ‘gs r‘%rcotrﬁcg ”ploq%nﬁrél EGP+BR1aRg quantity of
N, HES ad womirciraici yll | naraoeardance? v t g hee@r i or. sardouddN at room
tarﬁacgg_aiguimar in accordance with exanples 12-13; Fig. 2E
“the Fedcti on scheme for the producti on of conjugates
froma pol ynucl eotide and HES in accordance with the

_pri or. art, in particular in accordance with exanple
ﬁfﬁl‘f—cﬁ@ﬁ%ﬁiﬁﬂﬁm%@rwwaqﬁhe results of a
reaction charge for the HESylation of a Spiegelner in
accordance with the present invention, in particular .
A ateOf e Wi th texahpd e MmolFi g5’ 4amivhherpi oghamtionalised
; e t ther .reaction _ charge_for .the .
RNﬁggﬁhﬁ%lg%gofagé%%gé‘%I Jrargrsie "acCor é’n‘cZ{ @rehdgRgotved in 0.7
nl ppésent0ihveniieon, digrpayidtoal aplihiancoridance pH of 8.4. The

active ester, produced as described above, is added directly to

this solution and reacted at room temperature for 2 hours.
The RNA-Spiegelmer exhibits the following segquence:
5’ -aminohexyl-UGAGUGACUGAC-3’ (SEQ. ID. NO. 1)

Analysis of the conjugate produced in such a way

The -conjugate 1is detected by .low-pressure GPC. The analysis
conditions thereby used were the following, the analysié result

being shown in Fig. 3:

Column: Superose 12 HR 10/30, 300 mm x 10 mm i.d.
(Pharmacia, art. no. 17-0538-01)

Mobile solvent: Phosphate buffer pH 7.0
(27.38 mM NazHPO4, 12.62 mM Naf'izPO;;,
0.2 M NaCl, 0.005% NaN3 in Milli-Q water)

Flowrate: C.4 ml/min
18



with exanple 1; and Fig. 5 a diagramof the inhibition

caused by HESyl ated Spiegel ner or non- HESyl at ed

Spi egel mer of Ghrelin- induced cal cium 2+ rel ease.

Exanpl e 1: Production of a conjugate from a Spi egel ner
b and“jrﬁ?/'dr oxyet hyl starch HESyl ate used HES 10/0.4 with
St Bl'ecul ar par ¥efEPs™Mv 11092 D, MS 0.4 and C2/ C8

>8 which was oxidised to carboxylic acid at the

reduci ng chain end, was used. A description of the
RUDBIFEU AL of the7PEBinacid is disclosed for exanple

in German Patent- Application DE 196 28 705. 17

Production of the NHS ester The N hydroxy-succini m de
InjesitdronofvaliiemedESYPat elwasipioducedaase fol lows: 0.2 g

(0.05 mNlol) anhydrous HES acid 10/0.4 is dissolved in

1mM dry dinethylfornmam de and reacted with an
Theequramd iam quient g¢ ypebdubled adisuce b gyt qaikANRe pendicular
witp 12,8 g?l for 1.5 hours at room tenperature. C

B oHTETFONCDf HhetSpi efe AT IED M )at €55 hp with tailing peak
evalle@rriesponding to 1.3 pnol) 5'-am nohexyl

functionalised RNA-Spiegelmer according to Seq. ID.

no. 1 are dissolved in 0.7 mnm of a 0.3 nolar
Thedi GYRQNat Ul j o ith.a p f 8.4. Th active _ _

ester, pr 6%[?0%2#%{3 %%cri%%d‘%%ve?%s "é(lj‘gl%d aiPeeefy form of
hydrexverhylsolsteizom an d/dactled witicioonexeppetatur enbor following

mol2chayrs aIgge@'é'A' Spiegel 'J‘éége hi &‘stz-f tge fol lgw ng

sequence:; '-ar%snokIngls- GﬁGA &3 a(“§E6.2\7|FI§.' N©:

1) Analysis of the conjugate produced in such a way
With an otherwise identical reaction procedure, a yield of 53%
was obtained. The corresponding GPC chromatogram for the

reaction product is shown in Fig. 4.

Example 2: Increasing the yield of the conjugate:

Based on the procedure described in example 1, the ratio of
activated aldonic acid ester added in portions to test RNA-
Spiegelmer was increased to 2:1 or 3:1. In the case of doubling
of the ratio, a yield of more than 95% was, obtained and.with
tripling of the excess of the activated aldonié acid ester, a

virtually quantitative yield (> 98 to 99%) was obtained.

Example 3: Comparison of the inhibition of ‘the Ghrelin-
induced calcium release by Ghrelin-binding

HESylated and non-HESylated Spiegelmers.

Stably transfixed CHO cells which express the human receptor for

Ghrelin (GHS-Rla) (obtained from Euroscreen, Gosselies, Belgium)
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The conjugate is detected by | ow pressure GPC. The
analysis conditions thereby used were the foll ow ng,
the analysis result being shown in Fig. 3: Col umm:

ar&upewnsenld HRmbQ/r3Qs 3P0-mn x 1@+ .11 (Phar ’ -
art. no. 17-0538-01 Il\/bb| |l e sol ven?&l%hgsﬁ atgg BJT%fﬁa%k 6-well

miGEPELF S 2P 19F SMVRE R HPDArC 192 152 DRFieNa 2 POiine B) 2 and  cultivated

vd 5 5N I owr
o) ﬁ?§%?%gngD§?§§P%gﬁ ﬂw éé CQMﬁUEM%%$%g lum7gfﬁpﬁrex which

contg iRt i oAnvolafmk:tizm pI 1@)®| giumalt s¢imar geperme:_rlelaznﬂ oNn100 pg/ml
st £ Q8 Preduced %#1 noeftl62%(vv| h2 %e[)%]nav: ;:uwln%rlzone

wi'th referencet romat ogra
tailing peak ~eval uati on The above reacti on was

ardd . ed oau formof hydroxyethyl starch
Norp%%ﬁﬂt“ e%hllgl;?«\é%atf?@ FOFPdwWPREIURBRedDl aFcordance with
- exParlanel ers: tMI\é §41d0i BroMBii g7 s3Nd gl hn&Bs vg.twﬁltﬂ? ‘internal

fgegom herw se identical reaction procedure, a yie
TR Sas SO0t Sirted2CFREIERET esporfdidry GPC thr ot @gﬂreammcubated

todeéthdhewi tgaghingh QﬁOQH§E bﬁﬁéﬁ?ﬂn @%ﬁ%e%éaged QF%QHO Medium

2: Increasing the yield of e conj ugat
to pw%%u?em&ewqb@é@Ql@ exEhpl @ I:hM HE@ErSatha)reofboen added (CHO-

u+)actiyated al denj,c acidpes portio s o test
RNA- Spi egel ner \%\Bsg:tncr%ease to 2”1 %r83§ ?Yﬁepmflle 96-
tubed’s péﬁtdoukﬂrhe@e ot itthé atabino, salyt 2bls ofarléorl_@ré,béﬁnd as ten

£ 17220 t.ain W|th tr| ling of the excess of
The c\eé@t%e\?g?e dIetfonl U190 TEs |% U2 virtually |
guantitative yield (> 98 to 99% was obtai ned.

Sequence of SOT-Bll: 5°- CGU GUG AGG CAA UAA AAC UUA AGU CCG AAG
GUA ACC AAU CCU ACA CG -3’ (seg. ID. no.2)

Before charging with the calcium indicator dye Fluo—4? the cells
are washed 1 x with 200 nl respectively CHO-U+. 50 pl of the
indicator dye solution (10 uM Fluo-4 (molecular probes), 0.08%
Pluronic 127 (molecular probes) in CHO-U+ are thén added and
incubated for 60 min at 37°C. The cells are then washed 3 x with
lSO nl respectively CHO-U+. 90 pl CHO-U+ are then added per
well.

Measurement of the fluorescence signals 1is carried out at an
exc1tatlon wavelength of 485 nm and an emission wavelength of

520 nm in a Fluostar Optima multidetection plate reader (BMG).

The stimulation solutions are added to the cells for accurate
analysis of the course of time for the changes in the calcium
concentrations caused by Ghrelin. The wells of a vertical series
of a 96 well plate are measured jointly for the parallel

measurement of several samples. For this, three measured values
20



Exanpl e 3: Conparison of the inhibition of the

Ghrelin- induced cal ciumrel ease by Ghrelin-binding

HESyl| at ed and non- HESyl at ed Spi egel ners. Stably
arQrdednc@H CHOreel | sfwhach express tihgedWymaN LeCept Ofoconds o
ded o;w lhl n igGI—QIS Rl a) (obtained from Euroscreen, .
= GosselT e AT 19 WHMEN T ASnufser efssontynued, the

pla(*'é.OéaliﬁGﬂ'ﬁM\BHro&f hdl a6kqQ6- weld ;e Ot ht.lrl%lplcﬂta% el pipette
10 th a clear base (Geiner) and cultivated overni gﬁ
a*r.1 37€ GhE % Trparhou epatmocreditem (tOantilex) pifcHe 96-tube"

p1£LON! & Nnk Braddil _qugigyg nicillin, 100 i
g/ m Streptowc??% 400 ﬁgne‘%nit#%#ﬂl%%doﬁ “g added to the

W“lp]g? nPEFUHY z6RE ieRontHESY arlnedsanelds %Syl@ledefdrsmsthen again
lpgg%el | ThBoes ﬂ]geftnermeasflﬁn‘?‘ﬁgtl ﬁgQFﬁQP"d (a total of 20

Ghrel i n- |nd|ng plege
megpfmmeces 0B dhdaceapadityg to SEQ 1D no. 2 are
i ncubated together with human or rat Ghrelin (Bachem
in UtraCHO Medium to which 5 nM probenecid and 20 nmM

FrdﬂEPEthaNéa:b@Eﬁnaﬂﬂed:L(% Whlea if@d, 15t ne 604 41 £1. e
ar 37Cin a 0.2 m "low profile 96- tube"epl ate %ese between

SRS & 1] J1U(ihr@s%'-fu’tcr%nssJa‘i”éa}sreBaialedfz];\gOtfeIfacmimtﬁnassu;xnal before

stigeneentsnat £d sekuti@nsyi f 2Qn- Bl -
5. OB GUG AGG CAA UAA %A%SU%%GS%%%%“%&Q dj’grAc‘E‘f‘d plotted

agagRg tocBhACACercestrpsagn | DE nGh2ylBef ove, chiak gitkgsts for the
1nh\MbtlhE1totf‘19 %@l CLHHEE_GH' C?&?@agge FI #:JIQ g%t he Cel ls;]_ %;galnst the

washed 1 x wth 200 ul respectlve

conces - riggdiccardr Sgyegsdimetdi.on (10 pM Fl uo- 4 (rml ecul ar
probes), 0.08% Pluronic 127 (nol ecul ar probes) in
CHO U+ are then added and incubated for 60 min at

To 3$1®WTttéleceblf§1anentberbﬂvamﬁad BexyWht8d 0 dfeimers, Ghrelin
recag,ﬁgec%/g ely CH U+190 B CHO U+ are then added per .
RISTERE Of the" FFGorestees ghatls psM Ghrelin® or

.Ghredini edhbolt dtasanbeen pre-incubated together with different
quantities of HESylated or non—HESSzlated Spiegelmer. The
fluorescence signals measured were standardised to the signals
which were obtained without - Spiegelmers. The HESylated
Spiegelmer inhibits the Ghrelin-induced Ca** release with an ICsg
~of approx. 6.5 nM whereaé the non-HESylated Spiegelmer inhibits

"with an ICsq of approx. 5 nM. The result is shown in Fig. 5..

Example 4: Production of conjugates from a polynucleoﬁide and
HES aldonic acid using processes according to the

prior art

0.25 g HES 10/0.4 aldonic acid (62.5 pmol) is dissolved with
stirring in 10 mL water. 9.95 mg (2.5 pmol) RNA-Spiegelmer
according to SEQ. ID. no. 1 are added *o the solution at room
temperature. 50 ng N-ethyl-N’- (3-—dimethylaminopropyl.) -

carbodiimide hydrochloride (261 pmol) dissolved in 1 mlL water
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excitation wavel ength of 485 nm and an em ssion
wavel ength of 520 nmin a Fluostar Optinma
nmul ti detection plate reader (BM5. The stinulation
arsoltnenonsidece added stta rtrhegceld Spbpfi 885ULILE 2 hogrs at room
te%nal_¥gl s_of %he course of tine for the changes in the i
CEFcf ol © contenPfat Pdns Scadsed 5P tahconistarthe bael lasidition of
hyotoahveritcahcsari ey ofod 36 Wold-plake aESlH‘Eﬁ‘%HredWhen the
ointly for the parallel neasurement of severa ) -
re%ﬁﬁb?%s?sFGPmPﬁP§?'tﬁﬁé@‘ﬁﬁ%@ﬁieﬁsVé@QEBeQOSaﬁered for another
2 negesdsed LiLpst cansintecrval of 4 seconds to .
det er mi ne ?Eg nggléikhg&ﬂ/éaschrvérﬁr%}ég P& {h&y Teaction charge via
loyrgEontiFrie§PCt leave| at ereamoved Eponetbeoneaster taad Spiegelmer
: Wyt hea tiy nnel pipette 10 pl of the stinulation
usxs\%lﬁt i %)él’:y% réohrf%?ﬁlec’ "low profile 96-tube" plate in
whi ch the pre-incubation was carried out, added to the
well's of the series to be neasured. The plate is then
again inserted in the machi ne and nmeasur enent
Example niied (aPptrolalctafon?® s %@é%%@%@%@t%r%nﬁ%p?gﬁﬁnucleotide and
apart). Fromthe measurenent curves obtained, the
di f f erence b&fweed datEhd mmnd | worescenceessgnabkcandding to the
fl uorescencepsiignal, hefore stimulation is determ ned
for each individual well and plotted against the
concentration of CGhrelin or, in tests for the
150 Ny, bt b O f [ e e _Wt Legel ners, _ ,
agg% ﬁ%%étﬂ%@ %%%%:%n??a%i JS%Q% rSp?EgE?%e?S@ﬁ%ﬁ&W’Pﬁé acid and
RNZef3r ied emiee ofaddver HESy | ao edepi £gel wer.s,1 QW elhNexample 4 over
h torzexpressing cells were stinmulated with 5 nM
’ (E%%g% ngtor%?%rte 5T MHT T h389peBhtBr et hetibad ed No  reaction
contwgstiver asulll dief iderenimigeantiyt kes 19k iHESY hated Qssure goc.
non- HESyl at ed Spi egel ner. The fl uorescence signals
nmeasured were standardised to the signals which were
obt ai ned wi t hout Spiegel mers. The HESyl at ed
Ex i eegebj.rrer i Bhi Qi ts. the CGhrelin-induced Ca++ rel ease _
MAEh 2i | cgofreduction of conjugates from a polynucleotide and
o - HES aldonic acid using processes according to the prior

art

-1.0 g HES 10/0.4 aldonic acid (240 pmol) are dissolved with

stirring in 10 mL water with heat. After cooling to room
temperature, 10 mg of the RNA-Spiegelmer are added to the charge
according to seg. ID. no. 1. 50 mg EDC (260 pmol) dissolved in 1
mL water are then added in portions Qith stirring over 2 hours
at room temperature, the pH being kept constant at 5 with

hydrochloric acid or sodium hydroxide solution.

After a further 2 hours reaction time, the charge is analysed by
means of low-pressure GPC. No reaction product could be

detected.

22



.of approx. 6.5 nM whereas the non-HESyl at ed
Spiegel nmer inhibits wth an I C50 of approx. 5 nM The
result is shown in Fig. 5. Exanple 4. Production of
Exampleigat es f reddacialoypnue eeinjder;anrd H‘Ef%naladgmg/n%@ldotlde and
usi ng processes according to the prior art 2
10/ 0. 4 al donfiESa&id ez @Cﬁrﬁn98+%gdp§@@ﬁ§éa5mm:ﬁordmg to the
stirring in 1Qigk water. 9.95 ng (2.5 pnol)
RNA- Spi egel mer according to SEQ ID. no. 1 are added
to the solution at room tenperature. 50 ngy
t hyl ropyl) ;s carbodii I .
Th@tﬁ%%% Ig%légrgiH§ By gghggasoﬁ%é% In %pni°matewh °53tn in this
casg e Ghewy édlﬂfedlamet hads:tad rdviegr i tportd .ons over 2 hours
at room tenperature. A pH of 5 is kept constant by
addition of hydrochloric acid or sodi um hydroxi de
Whegol theonrealteiot heasr eagiglitd S @@MPEeicridhepehbange could be
de is further stirred for another 2 hours at room
tiéﬁﬁ ‘ature. Checking of the reaction charge via
| ow pressure GPC gave a reaction conversion of the
Spi egel ner used of less than 1% Exanple 5:
Production of conjugates from a pol ynucl eoti de and
Exahiipa edlgdoni C 0 ording .t @ th . .
prior art 15@9%8u%§&82rgEaEggg%?a%%%anpﬁre gf‘ﬁE§ClGOtlde and
10/ 0. 4 al donHESaeildocand =RNAL Sps egel peocasses deagot@ing to the
seq. ID. no. l;as %Etexanple 4 over 3 hours at room .
tenperature Bhd i stirring. No reaction conversion
- could be determ ned by anal ytical |ow pressure GPC
Exanpl e 6: Production of conjugates froma
pol ynucl eoti de and HES al doni c acid using processes
Exaapdersdiengntio 7t he rpr irebeated ht0 ot HES WBY @54 4alpd@RiiC 6. 0.
acid (240 pnol ) are dissolved wth

No reaction product could be detected in the two reaction

charges by means of low-pressure GPC.

Example 9: Production of conjugates from a polynucleotide and
HES aldonic acid using processes accdrding to the
prior art

Example 4 was repeated at reaction temperatures of 4°C and 37°C.

In both cases, no reaction product was detected.

Example 10: Production of conjugates from a polynucleotide and

HES aldonic acid using processes according to the

prior art
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stirring in 10 nL water with heat. After cooling to
room tenperature, 10 ng of the RNA-Spiegel ner are
added to the charge according to seq. ID. no. 1. 50
300y BDEC (266 powll)) dissolvei 4@ dnamo waberg agestBeNo. 4 aldonic

aC.acgd g Ja%L port{Lons wWth stirring over 2 hours at room _
t n’feJ rat ur 8 Cthe 2pR FeiPF WEHt tonkt ale &Evs diimethylsulphoxide
(DMBEr eehlfdre @Gk Qe §@di um hydr oxi de sol ution. After

a further 2 hours reaction tine, the charge is

50 afdl yd¥d B - 2RedWeolf P&® preesuPsldeRC. aNd tdmct tbarge stirred
ove¥raduat, could be detected. 22 Exanple 7: Production

of conjugates froma pol ynucl eotide and HES al donic

acid using processes according to the prior art The

5 gRar I ' o.exanple 6 was eated, wherein in
s R ACE T oE hr e i obah JoRGHPeRopneAFeozding o
seq.hell eandbi on vase conpd €l eedn@nr aacthoNwREeduehdCad pH set at

be .detected. Exanple 8. Production of conjugates from
8% Vé%f?ntﬁﬂ@éﬁ dréygg 19ES SQ MR aef d USSRy scockrsdd mL 0.3
mola&c@fidia&g)dn@ttd?%uf&@robfayﬂ xanpl es 6 and 7 were

repeated at pH values of 4.0 and 6.0. No reaction

product could be detected in the two reaction charges

S-dD/ﬁgﬁﬁgbﬂﬁvéﬂvw£fe§§§r§bgegLn @Hpg§mgggﬁﬁggﬂﬁkk @dgfsolution
conjugates froma pol ynucl eoti de an HES al doni ¢ acid
aresPHYe Pr dcestbrs dotordhngied tdeargesor taet dExawmfl etde aqueous

solVas chepsat eds at-; react tenperatures of 4C and 37C, .
I'n both cases, ﬁégr@e;&q&&rﬁprgﬁg]&?ewé%lagt gCtpé:d.conStant at pH
8. SEkamphe BOidiRhioducti srdafimconjdigaties fsbamtaon .

pol ynucl eoti de and

The charges were stirred overnight at room temperature. The
analytical low-pressure GPC did not produce any reaction product

in the two partial charges.

Example 11: Production of conjugates from a polynucleotide and
HES aldonic acid using processes according to the

prior art

300 mg (2.6 mmol) succinimide are dissolved in 10 mL. dry
dimethylsulphoxide (DMSO) and 0.5 g (0.125 mmol) dried HES
10/0.4 aldonic acid added at 80°C overnight to - form the

corresponding lactone. The charge reacts overnight at 70°C.

The solution is then added at room temperature to 5 mL of a
solution of 5 mg RNA-Spiegelmer according to seg. ID. no. 1 in
10 mL 0.3 molar bicarbonate buffer of pH 8.4 and stirred for 4
hours at room temperature. No reaction product was found by

means of analytical low-pressure GPC.
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HES al doni ¢ acid using processes according to the
prior art 23 303.7 ng (2.6 mmol) succinimde and 0.502
g HES 10/0.4 aldonic acid (0.125 nmol) are dissol ved
in 10 nL dry di nmet hyl sul phoxi de (DVSO at room
tenperature. 50 ng EDC (0.25 mml) are then added and
the charge stirred overnight. 5 ng (corresponding to

Exampldml ) RNAr3piegelrer, aceordi 05,860 LB1 %110t 14de

xarrgl'dissolvedrin 10 nL ﬁat%%ggggg?ﬁe Sﬂ%geﬁ gglygygleOtld” and

wi t h sodi um hygdr exdicdeisolagidmnuoingli ssotveses NnatBobtiing to the
0.3 nolar bicarbona%e buffer of pH 8.4. 5 nL

respectivelypgﬁofhgrabove-naned di met hyl sul phoxi de

solution are added to the two partial charges, the pH

f the a u lution of the first partial charge
S'Cgé$n%“%egﬁ9§ogs?§§9néF.Bﬁld8ﬁ§'@ynpﬁgjadﬁﬁ?i%h?%@lVEd in 30 mL
drysodiufe by dr oxteen 88 Ut | @lr) The cdwar ggg were stipred, carbonyl

. overnight at roomtenperature. The analytica
A1 i ufePEPOadRd FftePr bauddcanso Feticeh oangr cthiatred for 2

hodggtggagdgﬁ;ggagéyat%P%[ges. Exanpl e 11: Production of
conj ugates from a pol ynucl eoti de and HES al donic acid

usi ng processes according to the prior art 300 ng

. : . i.nimde are dissolved_ in 10 dry ..

> n(o%zrrrg\% y s%?%?%‘ge% "nd %1y {% 12%- prkoﬁfgd?rléa"lved tn
S mJES«ratiﬁro. ZLOahldomfcdtartEi dak&d@l@dmﬁﬁecﬁ%blﬁwﬁiﬁhgbf L@idazolyl-HES

ar.m t he espondi ng. | actone. The charge reacts

T A Aoc T ST | G FBLT hen atdeR ARG bbm B set at
7.% enpehat gp@itif Shphirékide SOb ULt 08h Of AXdEF stirring at room
. RNA—§piegeIner according to seq. ID. no. 1in 10 nt _
temperaliire, BVEIPrBIRAr e BUET eFPTIPH 'R Y Simsiiad edoor reaction

product by means of low-pressure GPC. Only traces of reaction -

product were determined.

Example 13: roduction of conjugates from a polynucleotide and
HES aldonic acid using processes aécording to the

prior art

5 mg RNA—Spiegelmer according to seqg. ID. no. 1 are dissolved in
12.5 mL 0.3 M. bicarbonate buffer of pH 8.4. The charge was
cooled with ice water to 0°C and mixed with 8.5 mL of the
solution of HES 10/0.4 aldonic acid-imidazolyl in DMF mentioned
- in Example 12. After 2 hours at 0°C and a further 2 hours at
room temperature, the charge was examined for reaction product.

No product could be detected.

Example 14: Production of conjugates from a polynucleotide and

HES using processes according to the prior art
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hours at roomtenperature. No reaction product was

found by neans of analytical |ow pressure GPC. 24

Exanpl e 12: Production of conjugates froma
1 poHgAuchegot kde cand okl jal deai €iaebdvEsi A Bf QEESSSS with heat.
1paccor |nlgtto th(f, ogrl, or art 5.0 %1 HES 10/0.4 al donic '

alPd (X HRATHE dPssol Ved™Ph) 3RM - Srfrggelmer according to
se@qnephyhﬁorqamhﬂﬁ SENEY. 395w ééi@%ﬂ@@!lfgéfbeBXHing and the

diimdazole (CDI) are added to the solution and
PHSPPEr & f dr 52 WiHdur o8t Upodhydearpdait gedutsopy 200 pl borane-

RN2pi g8 Qe q.,4+D. e
py.di ssol ved %EEQSQ%%%%.&%@& acl)'fpt ﬁgggbgavczg-er?anaen
stigrest i dh BPOMn-dapekyluHES iraltdonidarici Go2010. 4agse The charge
i s a hi s seluti nd the pH set a .5 wWth :
+s sg}gﬁ?ﬁm&giﬁéfgégdgogolagﬁ ?rta% Oerf %ﬁ)?}lﬂ%@ éty Agsmpressure GEC.
Onlkserpecat ve es byer nEghkt 3%t heacharge wAs eyasyBefletOlised could be
de eecacéci on product by nmeans of | ow pressure GPC. Only
“traces of reaction product were determned. Exanple

13: Production of conjugates from a pol ynucl eoti de and
ThQHES?, al doni c acid using processes according to the

SrivrEteSs M NS egBFREECRCCELEFAGSES ség. Ithe preceding
dedtxipk i€ dirgsalvedyd n 2 : bi.car panate
, buf,fp;tr of pH 8%11.&%11% %%%_ragev\ngggwgg%egg% ?)% %g'g“ntlally both
indigticiialo anG anbis @i kad awivt IF @B At iofn the psoEatmonhef invention
in HES 10Q/4¢ l-dQnj j.d-im dazolyl in DVF nentioned

in ajdgmlegre%f. %%b%g?% eosrlFrs at 0C and a further 2

hours at roomtenperature, the charge was exam ned

for reaction product. No product could be detected.

Exanpl e 14: Production of conjugates froma

pol ynucl eoti de and HES using processes according to

the prior art
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25 1 g HES 10/0.4 (0.25 mol ) are dissolved in 5 nL

HZO with heat. 10 ng (corresponding to 2.5 nol)

RNA- Spi egel ner. according to seq. ID. no. 1 are added

to the solution after coolirgagpd the pH set at 7.5

wi t h sodi um hydroxi de sol ution. 200 pl borane-

pyridi ne conplex (Sigma-Aldrich) are then added and

the charge stirred at roomtenperature in the dark
.forpdd-days. £Ehe C ge, LSt exam ned for_ an

reactjon products %?/él o%rl(ﬁ?éls%grgg GP% Enl ycoarm}/‘;fate from a
corRRet ¥R gR- P t kdgosishse b Dy $ dvectSpt stye | awep tiseith £ H steps:

be detected. The features of the invention disclosed

in the preceding description, the clains and the

dr & ngs AN pieoressenthakllydedich adili ¥ duak 88d @la$@haride or
i n any -coogrbg nat |iovna.t.qfdp rforamct.he invention inits

~di fferent” enbodi nehts. “G<4d'Ms 1. Process for the
production of a conjugate from a pol ynucl eoti de and a
polkysacchgari de conprising the steps: a) provision of

an A dodiCHiY of °the P ysaderaiicde a¥idof wath an  alcohol
deri vat iQee-itsherieqf ; cEgacthon of | doni g acid, .

with an al cohol cferlp%atfigvgbtL re?erégbh‘%f%gq%ar Shatative of an
deri vat iA/¢¥lan tal éshotldeonian aalidonestac) d pestfeirably to an

pref er all e LR @y aa%%in‘i%t ed .al doni ¢ aci %test er; and c)
' X he

<

reaction of the aldonic acid ester Wi th
pol ynucl eoti de, wherein the pol ynucl eotide exhibits a

fungtional, amino group, _characterised in that the .
rearlgti on of t 021 al agni i d WIS he2gitohopster  with  the

deri vat ippé yinucsteep ik, t akesrpimcenen goldiicleotide exhibits a

functional amino group,

Characterised in that the reaction of the aldonic acid with
the alcohol derivative in step Db) takes Iplace in a dry

aprotic polar solvent.

Process ac;ording te claim 1, 'characterised in ‘that the
solvent is selected from the group comprising

dimethylsulphoxide, dimethylformamide and dimethylacetamide.

Process according to claim 1 or 2, characterised in that the

aldonic acid ester is purified and is then used in step c).

Process according to claim 1 or 2, characterised in that the

reaction charge from step b) 1is used with the aldonic acid

ester directly in step c).

Process according to one of claims 1 to 4, characterised in
that step ¢) is carried out at a PH range of 7 to 9,

preferably 7.5 to 9 and more referably 8.0 to 8.8.
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10.

11.

12.

13.

'aldb?ﬁ

aorotic polar solvent. 2. Process. according to claim
1, characterised in that the solvent is selected from
the group conprising dinethylsul phoxide,

di met hyl f ormam de and di et hyl acet am de. 3. Process

accordin % toclaiml1l or 2, characterised in that the
i AT RINT sEPUFL R iBd Sandhicg 2chen igsed iion that step c)

st eps arrfed RhOCESS AGOOTH Nt o cl@idail, of 2,
characterised in that the reaction charge fron1step b)

is used wth the aldonic acid ester directly in step

.C). Dﬁbcé§§cﬁ§§Qﬁfﬁ9%dﬁagoﬁQ gee of ;¢lah 1E$oé#braﬁ§eflsed in

characterised in at st ep C IS carrie OUt
raﬁﬁéaﬂftﬁet@ogar Eﬁéﬁ@raﬁiyaﬂd6n1© Scaﬁdtwomacohol derivative

f A Proces Ac ordin ,
gr:llsre}]r%g }glrr%cti er)(8 sogd9 qh b & e‘rfS %5 alcpé?grrc?xéﬂ“a&lﬁly 1.

at a pH of apprOX|nater 8.4. 7. Process according to
on %,of claims 1 characterised in that t he nol ar

" rati’oof aldorm é%ﬁﬁcF? %?CBEOF lgémsvat itwe 7/i $haracterised in

apnﬁ&xjnﬂm@|¥l@oﬁoEOJi;1$epé@£§&aQ&%mﬁRﬁﬁ9X%P@&§|Xo%prlslng N-
rocess accarding to one of clains

P
ché?é&F@W?ﬂHf91?lq+%ﬁ t heSalebRBRtEY selNedtvsrFxorauccinimide,
t N HHTRLD EONRIHLSIAG &ndﬁxﬂf% cﬂnmz'gthq.&

sul ohonat ed N-hydr oxy-succi ni'm de, bheno erlvatlves
and N-hydroxy-benzotriazole. 9. Process according to

.Onﬁﬂﬂbéégméﬂ%ék&f%33t& dgc$grl gmgn %ha§0nﬁﬁﬁ§ﬁﬁ§erls°d in

pol ysaccharide Is sel ecte fromthe grou
detedn, hyelr orpétiplccsbarde, hysr oxgpeopgh st@drch the group

st C fractlon 10 Pr.ocess accordi ng
toqfﬁ{l %g% ché?%c i sed ﬁﬁ% € HHe p%??EaEchaPN@éoxyprOPyl

|ssmpdm@xpemhpka&taeahsthkchPEQ@Q&ioﬁgqord|ng to claim
10, characterised in that the

Process according to claim 9, charactcrlsed in that the

polysaccharide is hydroxyethyl starch.

Process according to claim 10, characterised in that the
hydroxyethyl starch exhibits a weight-averaged mean
molecular weight of approximately 3,000 to 100,000 Dalton,
preferably of approximately 5,000 to 60,000.

Process according to one of claims 10 or 11, characterised
in that the hydroxyethyl starch exhibits a number average of

the mean molecular weight of approximately 2,000 to 50,000

Dalton.

Process according to one of claims 10 to 12, characterised
in that the hydroxyethyl starch exhibits a ratio of weight-
averaged molecular weight to number average of the mean

molecular weight of approximately 1.C5 to 1.20.
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hydroxyethyl starch exhi bits a wei ght-averaged nean
nmol ecul ar wei ght of approxi mately 3,000 to 100, 000

R Dal ton, preferably of approxinately 5,000 to 60, 000.

15

16

17

18.nrD

19.

20.

21.

22.

1412Pﬂ%dﬂﬁﬁﬁhéﬁﬁiﬂﬁhﬁgt&Ooﬁaedﬂ Clpids 10 b 3B, characterised

characteglsed in that the hydroxyethyl starch
exHibi t $"8 5 nunb®? avBidgstththe séarchol eehapits a molar

'VW”iﬂHsﬂﬂrdﬂﬂ@ho%ﬁﬁﬁiQJXxg(pqp Ed%é%%f% 3/E¥gtd”h 30 7.

Process according to one of clainms 10t
characterised in that the hydroxyethyl starch

exhijds a2 Jatd Qy0f V\g 9Bh: %\fercq%%_qn%migcgl arl4V\/e'c%hatracterised

to nunmber average O e nean nolecul ar werght 'of

apgﬁbxthﬁtelyha.(nydnpxwdhhyJZSStércﬁroeessbacsor&hrgmbstltutlon
ter sed n that e

hyé?queth * 5 arc exh%b @%} | &F l§u6§i|?Qﬁ¥?ﬁﬁTﬁt°ly 2 to

0. 12,0 paele rpbafyeodblay pefoxQ.nk tle@ v0.37 £ o15.0 .Process

according to one of clainms la to 14, characterised in

that the hydroxyethyl starch exhibits a substitution

.sam%me&p@@&&@@ﬁ@ ttlhe JFe/ CF IakiitsOf %Ofl%?(' MBLelY-t2rised in

to referably of approximately 3 to

Pr6@€§s gécﬁpéﬁﬁgcﬂﬁoéﬁéeoﬂscPaﬁ#@crlp@alsnucl°lc acid.
characterised in that the polynucleotide is a
functional nucleic acid. 17. Process according to

-«cl ZirPCEES chearaedBnd séd i platrat lfhe cianattenaéed in that the

nu%h%b%l@% gﬁcﬁglép%%qgrﬁggﬁg 3 Ie%%%w%% a %plegnlmer

Process according to one o
characterised in that the polynucleotide exhibits a

I I ight,.of 300 to f 'y
O5FHHLIL ME5a0G 85 190ceL0 009,08, BTN octricea in

16tﬁ@(ﬁ Bhe k) Procksst bfcoedhngits anenddfecdiaimbudi§: of 300
ch§5a8§8r|sed in that the functlonal am no group

IS a prIﬁH y OPaSeC%ﬁ%g?ﬁa?ly _OOO to 25,000 " bDa and morc
preferably 7,000 to 16,000 Da.

Process according to one of claims 1 to 16, characterlsed in
that the functional amino grouo is a prlmary or secondary .

amino group, preferably a primary amino group.

Process according to one of claims 1 to 19, characterised in
that the functional amino group is bound to a terminal

phosphate of the polynucleotide.

Process according to claim 20, characterised in that the
functional amino group is bound to the phosphate group via a

linker.

Process according to one of claims 1 to 21, characterised in

that the functional amino group is a S-aminohexyl group. .
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am no group, preferably a primary am no group. 20.
Process according to one of clains 1 to 19,
characterised in that the functional am no group is

23 bounth jlugaa et eratnala pposphatenotidbe pelynugl e%foil%ucleotide,
21. ,Pracess according to claim20, characterised in
t hat® PHE 2P GGG ™o SgPERFSISS BEERESEadt ke one of claims
phasphate .group via a |inker. 22. Process according
to one. of clains 1 to 21, characterised in that the
functional am no group is a 5-am nohexyl group. 29 23.
Conj ugate of a pol ysaccharide and a pol ynucl eoti de,

obt ai nabl e according to a process according to one of
claime 1 to 22. 30
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