- 1 - DNA Constructs for Specific Inhibition of Gene Expression by RNA
Interference Description The invention relates to nethods for the
production of vectors that, after their transfection into eukaryotic ceIIs
are suitable for |nh|b|t|ng in-.a targeted manner by means of- RNA
interference the formation of one or several proteins, and also to such
vectors. 50ne possibility shown recently of inhibiting gene expression is
based on the synthe- sis of doubl e-stranded RNA nol ecul es. |ndividual genes
can be switched off in a targeted nmanner very effectively and faster using
this doubl e-strand RNA (dsRNA) than with any other nethod, w thout

di srupting the protein formation of nei ghbouring genes. The underlyi ng
principle is ternmed RNA interference, called RNA for short. 10 The dsRNA

sequence causing t n s ter rence RNA).
The si RNA does nopwg\%é'ﬁ r”nﬁs ‘%6 CHiC o'é@,?éﬁs Nﬁggﬁ ré%ti?'é&gs on a
mecha- nismof the cell, which pre Qﬁ‘t[ (53'31 i on of rrRNA nol ecul es read
off fromthe gene and t hus prevents the formation of the corresponding
protein (post- 15transcriptional gene silencing). This targeted degradation
of MRNA is triggered by short siRNA nolecules with a length of 19 to 23 RNA
bases, which are honol ogous to the target nRNA whose transcription into a
protein is to be prevented. The si RNA nol ecul es conmbi ne with speci al

endori bonucl eases to form an RNA protei n}.léogpl ex of the cell called "RI SC'
20 (RNA-i nduced sil encing conpl ex). conpl exes are built up, the

two strands_of dIS oci at e, S c ,

whi ch each (TBﬁt"&’ieﬁt'%{‘ Eﬁtﬁf'g I%?ﬁﬁ %’é°‘£‘1°§?<ﬁh°fa\’%°g‘gcj'aﬁ@ét i@ﬁﬂ%‘? r?%l SCs

cont ai ni ng fdigoANhiosemsrycticr eld, are %ux{able for inhibiting in a targeted manner by
means of RNA interference the formation of one or several proteins, and also to

such vectors.

5  One possibility shown recently of inhibiting gene expression is based on the synthe-
sis of double-stranded RNA molecules. Individual genes can be switched off in a
targeted manner very effectively and faster using this double-strand RNA (dsRNA)
than with any other method, without disrupting the protein formation of neighbouring
genes. The underlying principle is termed RNA interference, called RNAJ for short.

10 The dsRNA sequence causing this phenomenon is termed siRNA (small interfer-
ence RNA).

The siRNA does not prevent the gene from being read but switches on a mecha-
nism of the cell, which prevents production of mRNA molecules read off from the
gene and thus prevents the formation of the corresponding protein (post-

15  transcriptional gene silencing).

This targeted degradation of mRNA is triggered by short siRNA molecules with a
length of 19 to 23 RNA bases, which are homologous to the target mMRNA whose
transcription into a protein is to be prevented. The siRNA molecules combine with
special endoribonucleases to form an RNA protein complex of the cell called "RISC”
20  {RNA-induced silencing complex). As these complexes are built up, the two strands
of RNA dissociate, resulting in so-called activated RISCs, which each contain a sin-

gle strand of the siRNA molecule. Activated RISCs containing the antisense strand



that is conplenmentary to the target nRNA bind to the latter and the

endori bonucl ease of the RNA-protein conplex now ensures the
sequence-speci fic degradati on of the mRNA The si RNA can be created in
the cell experinentally or it can be transported in from5the outside. This
i s done using synthetically produced si RNA nol ecul es, which can be
adm ni stered both in vitro and in vivo. However, this nethod has technical

limts. Al Owl.éso%pgen%%ﬁ% SR AR b fo\Be Satidk Bk 6 ShERWoh Dcible

medi um and al'so In Inhibition using synthetic siRNAIs In
principl e pessiobfre BhlﬂypmmrrpwrapfﬁkWowmumrive@éﬂﬂ@fﬁe@@c'ﬂﬁé’@@@ﬁ*&tm%@f | s)
can be 10 tran Wed only very inefficiently. Studies based on the
transfectlon of Syrithetic siRNA are therefore limted as a rule both in
terms of tinme, to 1 to 5 days, and in terns of cell type. Furthernore, the

hi gh productﬂhgrg,[g&gﬁot %@%&Q dl d?fmtéén &P&ﬂﬁ@ﬁtwom &h beRERGAMed in from

di sadvant ages IS to create siRNA in the cell by neans of
vectors. 5Thm0lats@ev'rh!alls !ﬁsn@ﬂSIpQ@yﬁﬁéﬁME@ﬁOM@ﬂ@FFﬂ\mWmle@#ﬁwwf@é’dc% t he

formation Ofbetarai "%tltg% ﬁc?tﬂ‘fr‘?{?%%gmn ppans of expression once they are in

the cell. The a ages conpared to transfection with synthetic siRNA are
the nore stable and nore regul ated transcription of the correspondi ng si RNA

sequence. HRWRMGE, tﬁ.B%@dgaa Had- tgéﬁﬁéjal \r.fé‘rmgorﬂ\ﬁmp%e QRé YRt Ristabiity B1Mthe

transfection efficienc al so have an el'aborat é production process.

It is ther efsmmtéewe@&@awh@ m%r@@ﬂd s éhe pelhdahibitigp §SI59 SyatatiG SRH¥ en

| engt hy and r e of
numer ods. pot cht P PRRETy By QURRoRI, 3Ra niir belo o bl RUNGIE cRig dahas

exper | rré@nt s trapgfected e@rky gt ineflisiesdvic Btudiss gersed oy the deedfgriian af éV'HB%*é‘ssar y
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vectors contain antibi otic-resistance genes ch are necessary for their
sel ection. IMstaiics! pasbwthesmere, Weltig §r%uét'%@°%?@%ﬁleée‘f%w BIIMFEAY i on

in living ot %Wbﬁ@entﬂ%d@@%gé’é.e reconbi nation with ubiquitous bacteria
occurring in the organism harbours the risk of increasing occurrence of

bacteria resistant to antibiotics. The spread of resistance to antibiotics
i's a serioushBiadrenatasdis3Bsvsdic aiFdat I ekl b thdahs 8 PetsisbTgese areJiral

15  or plasmid-based vectors that only lead to the formation of the siRNA sequences by
means of expression once they are in the cell. The advantages compared to frans-
fection with synthetic siRNA are the more stable and more regulated transcription of

the corresponding siRNA sequence.

However, the plasmid-based vectors not only exhibit a low transfection efficiency but
20 also have an elaborate production process. it is therefore necessary to select stable
clones. This process is often lengthy and can take weeks or even months, with the
frequent occurrence of numerous potential difficulties that are inherent to the cloning
experiments. For checking the product, sequencing procedures are necessary that

are also labour-intensive and costly.

25  Furthermore, plasmid-based vectors contain antibiotic-resistance genes, which are
necessary for their selection. For this reason, such vectors are not suitable for appli-
cation in living organisms. The possible recombination with ubiquitous bacteria oc-
curring in the organism harbours the risk of increasing occurrence of bacteria resis-
tant to antibiotics. The spread of resistance to antibiotics is a serious problem and

30  such a path would be irresponsible.




As viral vectors are capable of efficient and targeted transfection, they
of fer an ad- vantage conpared to synthetic si RNA nolecules and to

pl asm d- based vectors. However, there are reservations restricting the use
of "such viral vectors in therapeu- tic application. Here, too, the :
reconbi nati on of viral sequences with nadurally occur- 5ring viruses
represents an i nherent safety risk, since the creation of new, pathogenic

hybrid virusgsisscih® dre2ap5blc I0f ARt LAR tarbBRUrRAUSA, 1Ry bferedrpher at e
and costly. As even the inhibition of the expression of only one gene

product w t Nartage gewparfeddy syriseiosiRbanelagules and soplpgmiddoaget yeslorsar ge
nunber of conplications, it is alnbst axiomatic that sinmultaneously

switching off the expression of several gene products 10in a cell or a
tissue i s miOWerph o R ©eerRtcnesEichdtheoise Aisteh ¥l veelorsaindBe@Pet sh.

One of the FRIBLRLAEH 998 eMdoh iHh@cHMbinhibEof VR Bbd iR Tvi eRRUBKPE&RSE On Dy
RNA interference, when several independent constructs are used, is the |ow

pr obabi | § t y rih@ atrugesdepresgpts [angeharenlsafely figh shigedhg preghien ebraw.rRFRCIeNG s | ow

probabi |'i tthﬁfd'\ﬁﬁ%% miRt 6 RARENH abidioMittdlr bRauSImRS kIaBEr£0B8d Eé&l?/.s used.
O'ten, however, for certain approaches in genetic therapy a controlled,

si mul taneous inhibition of gene expression is required. A |arge nunber of

met hods exi gt dvatthebifort BEtHROSAERSIH 81 biIP Pk RResrBHUEWh the use of
' expression systems is associated with a large number of complications, it is almost
axiomatic that simultaneously switching off the expression of several gene products

10  in a cell or a tissue is much more compiex and therefore more difficult to accom-

plish.

One of the main problems with the multiple inhibition of gene expression by RNA
interference, when several independent constructs are used, is the low probability
that a cell will be transfected by only one construct. This low probability decreases
15  exponentially with the number of constructs used. Often, however, for certain ap-
proaches in genetic therapy a contirolled, simultaneous inhibition of gene expression

is reguired.

A large number of methods exist that enable the cotranscription of several RNA
“molecules in a cell. The simplest method is the cotransfection of two independent
20  expression constructs (in the following also called vectors). Another method consists
of transfection with a vector carrying the two independent expression cassettes.

Such constructs can also be used for the synthesis of siRNA molecules.

With both possibilities there is however the danger that the transcripts differ signifi-
cantly in relation to their number, processing, half-lives and translational efficiency
25  and therefore in the quantity of the protein expressed, with the result that their use is
characterised by ineffectiveness and poor reproducibility. Therefore the use of such
expression systems would also lead to siRNA transcription of varying degrees,

which would ultimately result in the unequal inhibition of the relevant genes.
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transl ation [ oYeXS s,k pdependently of the mRNA cap structure by
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in the nRNA of the picornavirus (Pelletier and Sonenberg, 1988, Nature 334:
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cassettes consist of a selectable marker or a reporter gene, which are
arranged on the 3'-side of the IRES el enent and an MCS (nul tiple cloning
site) for thostasEeavgiialle bicikdronlesprassigarrassaiicsiconeist ¢f|a selggghle marker

or a reporter gene, which are arranged on the 3'-side of the IRES slement and an

MCS (multiple cloning site) for the insertion of the desired gene (Dirks et al., 1993,

15 Gene 128; 247-249). Tricistronic and polycistronic expression systems with the use
of IRES elements are also known (Zitvogel et al., 1994, Hum Gene Ther 5: 1493-
1506, Fussenegger et al., 1998a, Nature Biotechnol. 16: 468-472, Mielke et al.,

2000, Gene 254. 1-8).

However, there are reservations restricting the use of viral IRES elements in thera-
20  peutic application. Here, too, the recombination of viral sequences with naturally
occourring viruses represents an inherent safety risk, since the creation of new,

pathogenic hybrid viruses must be feared.

Multicistronic vectors can also be constructed by linking transcription units without
IRES elements. On the one hand, the desired genes can be cloned via various MCS

25 into a plasmid vector, and on the other, expression cassettes isclated from plasmids
can be connected by DNA linkers to form linear multicistronic vectors (Tsang et al.,
1997, Bio Techniques 22: 68).

However, investigations of the expression rates of linear cis-linked genes have
shown a strong negative influence on the transcription of expression cassettes ar-
30 ranged in this manner (Esperet et al., 2000, J Biol Chem 275; 25831-25839).
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quences to create the siRNA molecules, which in each case ensures sufficient tran-

20  scription for inhibition of gene expression of these sequences.

One method for linking DNA fragments using DNA connecting elements is known
from the literature. Seeman describes DNA sequences for investigating naturally
occurring branched junctions, called Holliday junctions, which are postulated as
special topological forms of B-DNA under torsional stress (Seeman; 1982, J Theor
25  Biol 99: 237-247; Annu. Rev. Biophys. Biomol. Struct. 1998. 27: 225-248). To date
the application of these structures has remained limited to short oligonucleotide

pieces for the investigation of forms of DNA structure.

A polyfunctional connection is known from DE 100 48 417 A1, which describes the
conjugation of two reactive functional groups by means of a linker. Nucleic acids are

30 also mentioned as biological substances that can also be coupled in this manner;



20scription for inhibition of gene expression of these sequences. One
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are postul ated as special topol ogical fefas of B-DNA under torsional stress
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however the exanples show only the applications of the |nvent| on for the
conjugation of peptides. WD 01/87348 A2 descri bes_anot her approach for
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reacti ong. PRRfRINgD URHSLIBHRAH PRSHILA hibMo®, wHikrParedingdiifed Bothe pagesi red
and unnoticed nutations, which are anplified by the PCR process. So here,
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process andiOpblidish®rdssk RakRBAGBUELAS iforeased!ddstél ew of this state of the
art, it is the task of the invention to provide a suitable nethod for in

vitro or in vivo synthesis of one or several defined si RNA sequences, 15the
expressi on @oREiv ofcthis §thtdssofpﬂhechmeﬂlsaﬁé task bt theGhveraibh b Goddé at Higtable

synthesis. This task i features o pendent
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envi sagesl t bl expodssidd dopeBuds fhdsﬁiirocﬂtﬁ:l’eﬂlalﬂld|a HiNAr bty outlth@Bynthésighi ch a
single strand of deoxyribonucleo- tides is folded back on itself to forma
doubl e-stranded region so that the latter ex- 20 hibits one end with a
cohesi ve ov@&hisdasgk iandfiled Hylthe eparss béthenadddgeademtdiaimdual st rands form ng

t he doubl e strand are connected to each other by a single-stranded | oop, a
second term nal hairpin | oop, which is constructed anal ogously to the first
term nal hafhgiefore eopgrdiagdo éheTingdrdiosd:nBNAressianctonseudtiis hnviseged that com-
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tides is folded back on itself to form a double-stranded region so that the latter ex-

20 hibits one end with a cohesive overhang and at the opposite end the individual
strands forming the double strand are connected to each other by a single-stranded
loop, a second terminal hairpin loop, which is constructed analogously to the first
terminal hairpin loop, and a T-shaped DNA structure with three double-siranded
DNA arms that are connected via Holliday junctions, whereby at least one arm con-

25 fains the sequences to be transcribed, and at the end that is opposite to the connec-
tion with the other arms the individual strands of this double-stranded DNA arm are
connected to each other by a single-stranded DNA loop, and the two other arms
exhibit cohesive ends, whereby one arm exhibits a suitable termination sequence

and the other arm a suitable promoter sequence.
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f ormed fromthreg}g yg(%nucgﬁgtldes that are linked with three expressmn
FHPYAL e

cassettes t gagse PRIYIREASELYEN: BRwREE: B8 siadigritraased frap:

5'-end of Avkas rotdeuesibrR WitNPheimekasydddpladigid3' -end of B and forns a
double strand, while the 3'-end of A pairs with the 5 -end of C, and

30finally the 5 -end of B pairs with the 3" -end of C This type of
connect 2@n 6br BblA elpuddserstoradstsiscaldig loethavaventibllit ik dayishgae thadre(-F. W

St ahl :  Genet | (f
efa

ST shla%gé or iinear DNA structures are connected in each case at an end by a
linker by means of Holliday junctions. in this case it is envisaged that the sequences

to be transcribed encode identical or different genes.

Linkers are o be understood as oligonucleotides for connecting DNA expression
25  casseties. A linker according to the invention consists of two or more strands, as
iltustrated by the following example of a linker, formed from three oligonucieotides
that are linked with three expression cassettes to strands A, B and C that are con-
nected to one another: the 5'-end of A has a sequence complementary to the 3'-end
of B and forms a double strand, while the 3'-end of A pairs with the 5'-end of C, and
30  finally the 5-end of B pairs with the 3'-end of C. This type of connection of DNA
double strands is also termed a Holliday junction (F.W. Stahl: Genetics. 1994



- 8 - Oct;138(2): 241-6), which has the advantage that solely naturally
occurring conponents are used for linking the expression cassettes, which
can prove to be especially advant ageous when the invention is used for

medi cal purposes, for toxicological reasons. 5The ol i godeoxynucl eoti de
sequences used for the branching DNA jun8tions are se- |ected such that
with hybridisation at the 5 -ends of the oligonucleotides (for exanple) in

each case orm:tqusmazkgl-@gm@aaﬁsvme@adamta?@ Ef%ﬂifs@lélyt metirall of:@j#hn@%él@n%ol ong.
The sequences of the cohesive ends can for each arm of junction,

but they do "B H&&edJOr NG I, gregsden P??’ﬁ?gﬁs D«mcapﬁndqraveego E? fiSBFt an

over hang t hatally adiAaaged . RHathY ihRntideiscaRaTbvaesnsl puTbcbsﬁasefb@%ﬁc%lég’ﬂ get ed
ligation of the expression cassettes to the individual "arms" of the

junctions. SBCRAEXBression constructs according to the invention are
suitable for targeted, nul- tiple inhibition of gene expression of various

genes. to the identical construc- tion of the, T- ped structures
t hat co%mal P}%’%@%ﬂ@'ﬁ@@“ﬁ@é@%%ﬁ?si Yreddemhthe &é@"“%ﬁ‘gf @&%%‘Hiﬁ’é? e Bhe
si RNA ol ecidctsd siidretheli itie hobrtidisdtiohiat 1Ré CelRSofah€ ofiysHudrRDtiges (fbNegsHal

guantities. The nunber of genes whose protein expression | i nhi bi ted
depends on Pled T GABEFasst ONE QYRIpRPIRG F ree%wddaﬁﬁ'@e%i 5\%‘% UREaFEIIBE. |t

i's an advantrpgeehli@ices ra:fama adHeRhaadridy &:af rxasH feRSdchodrnt BEa RIAREIES, %Lﬂi’ﬂhey
construct accordin i nvention the cohesive ends_ of indjvidua

conponent s 4P &F %lt%&; h?OT”PBan‘éj LpleRf |Dé\'paﬁ§5“c&'t'r§§|e|’fE'lb'tf5}“o?He6"r‘l%“9a%f ffer for

t ar get eqp COB@@?I@n@i‘ﬁarWtd fhe@oh@éuv@@ﬁ@olﬂ@é\éﬁablgé"ﬂaﬁge@éd ioh @ tHetd:@RdRbn
construction of the desired %I‘ egsLon construct. A exXpr essi on

construct t FAISSUERHIA hﬁé”‘i"t‘i%”%e M CEUIEWICISDHt hesi si ng one or nore si RNA
nol ecul es can transfect cells in a targeted manner. 25Transfection is to be
understood as the introduc of nucI ei.c aci ue i.nt o t e cell
usi ng bi ol ogERAPTPIERYN S t”b‘P SHARYLINE ©O1Re H‘&Bgt“’”t & 5&:‘@%@%&‘6&%@& s Which i s
| asting or t][@lﬁﬁlﬁi‘i‘lfafi(yh eﬁ(gﬁﬁreasadp@éss@fn sfatadibyd gendNOuiitirsibeligérsicansodeadcby
t hese sequepces. | +he tra ct e% ({:el | .. )

ion of he -shaped's ruc ures that contain the sequences necessary in each case

15 for producing the siRNA molecules, the different sSiRNA molecules are synthesised
in equal quantities. The number of genes whose profein expression is inhibited de-

pends on the number of T-shaped structures connected via the linker.

it is an advantage that in an alternative embodiment of the expression construct
according to the invention the cohesive ends of individual components are selected
20  to be specific and distinct from one another for targeted connections with other
components. This allows the targeted construction of the desired expression con-

struct.

A DNA expression construct that contains the sequences for synthesising one or

more siRNA molecules can transfect cells in a targeted manner.

25 Transfection is to be understood as the introduction of nucleic acid sequences into
the cell using biological, chemical or physical methods, the consequence of which is
lasting or temporary expression of catalytic RNA transcripts encoded by these se-

quences in the transfected cell.




- 9 - 1In a further devel opnment the expression constructs according to the

i nvention exhibit one or several covalently |inked peptides, proteins,

car bohydrates, antibodi es or steroids. The invention also relates to
production et hods for ‘expression constructs that after 5their transfection
into eukaryotic cells inhibit the formatifon of defined proteins in a
targeted manner by neans of RNA interference. A method is envisaged for

l'i near expr ensd RRh&CNSEloBAicht theeSpritsina doﬂstﬁﬁit&'@@bo‘i&[ﬁ@t@ﬁhe\/ih\'iefhtlbﬂi'@xmb%| ng
of a DNA doubl e strand, which contains a si ngu ar cop 19 to 23 hases

long, of a g%'l?e%éaﬁﬁb‘éo‘&'eﬂﬁt@ ”I“@%%%Bd%rﬁzi fé’f?éntcﬁw ¥@&E?én@é‘“%‘?ﬂ:\esa°f er -
10 mnation k@l for RNA pol ynerases and is closed at one end by a
sequence loop that is 8 to 12 bases long, which is selected such that
opposite bases are never conplenentary to one another and the fl anki ng DNA

singl e strangs iavéntioAiRCletted @ARbAGIIoh @nétﬁtﬁd@ for &Me%fb&@sﬁhét@ﬂﬁbt affar ch
exhi bits at Ehe ot her end a short protrudi w {e Str nd wth a
hai r pi n- ShagB8ir JRNEE IR BHHSEY GtigeCelRniuipt ognati@ pt defige |Rr§te&§d‘”s§10rt
protrudi ng qa@%téafm%rﬁkglb@ﬁégn@r@ﬁemmﬁemm@et hod step b) and i n nmet hod
step c) a prompter with short protruding ends of single-stranded DNA,

wher eby the singl e-stranded -end of t pr onot can pai.r with the
hai r pi n- shaged %qdda&ewﬁwfgémefaagxarﬁsma cepstt ?51(98@‘“8 94" MERPLRIGD P

strand and tvi ﬁlbﬂﬁixﬁrgséﬂ@mﬂﬁdd&bl@@dal@d wiieh RbAEMEES singuRPRPHE MBN{oazy to
t he single- tran? 5! -end of 20 the DNA double Mand descri bed un?er a),
with foll ow tPBﬁ 95fe SRBUTHAR ' IS RETTES CPRPISEISHERIY SEaYENPF 3P f9hal

purificapi Oﬁniﬂétldmﬁgﬁzﬂﬁé@RNAWﬁ@ﬁsé@ﬁhd iscldded dtasie a1l hod ssf@ice)loop he

net hod accor di n to |nv ntion tiopall desi ned for the

T hasreConfatne & o 18 Gast Tig, il b edact Sl uer 1B oBBrURashrs TP OIVEF ¢ he
hai r pi n- shapethplirhent2y tQﬂ.@cafwtrmlaeﬂtthéelahm@mmdmgteeﬁrawdsaaré@oh@ecl&ﬂo (=
D ot s he S 0PhE e SRRl iR PR AOBTE SRS e 3 pro-

si ngl e- st ragdﬁﬁ:gﬂbl’dﬂl’sdag@ﬂrmidwgwgtﬂmrbhﬁsfﬁipﬁg|oﬂ|g($der0&yk¢lﬁﬁbc5|de \ﬁﬁidh eknhibhe
prom)te an t e-stra e np tar to the .

D T e B r s s 2hd o Aok o SOl A TORR SRS PTRICT LS B2 and dor

t he synt heSInsetﬁtf)d Ef@ﬂap@dpmm@smbrsmﬁnsmmmg érinit oﬁfstn@re étFmidéd DNA,
transfection . nto b|t the formati Q

proteins in "‘ﬁ"e{%qr dﬁ%gg‘r@l If;f%lrd%g}';l gnc‘i B he promoter can pair wit t halrpin sﬁaped
oligodeoxynucleotide or the 10 to 1000 base long double strand and the single-

stranded 3-end of the promoter is complementary to the single-stranded 5’-end of
20  the DNA double strand described under a), with following ligation of the DNA frag-
ments in method step d) and final purification of the vectors synthesiéed, in the last

method step e).

The method according to the invention may optionally be designed for the synthesis
of linear expression constructs such that before addition of the hairpin-shaped oli-
25 godeoxynucleotide in method step ¢) a 10 to 1000 (= n) base long DNA double
strand of a non-coding sequence with short protruding ends of single-stranded DNA
is added, whereby the single-stranded 3'-end can pair with the single-stranded 5'-
end of the promoter and the single-stranded 5-end is complementary to the single-

stranded 3'-end of the hairpin-shaped oligodeoxynucleotide.

30  For the synthesis of T-shaped expression constructs that after their transfection into
eukaryotic cells inhibit the formation of defined proteins in a targeted manner by

means of RNA interference, a method is envisaged beginning in method step a) with



means of RNA interference, a nethod is envisaged beginning in nethod step
a) with - 10 - the mxing of a T-shaped DNA doubl e strand, which contains
a singular copy, 19 to 23 bases |long, of a gene sequence in the 5 to 3
direction and a term nation signal for RNA pol ynerases and is closed at one
end by a 8 to 12 base | ong sequence | oop]0Owhich is selected such that
opposite bases are never conplenentary to one 5 another and the flanking

doubl e- st r anfle haghg % aall'~§hédé!d33NA Rikesle WitRd ONEicRREABRS DYnGWer ENG Fongl e
strands, and at the other end exhibits two Short protrudi ng DNA single

strands, and®aPRSSSi gl &b RaeRne areeRe B’ &' E’e%]l?érﬁé@’] %”d:%ﬁ%’%wpaﬁ*g}ﬂaﬂ o the
two short pregi Rugh B&DKA'Q%S% ra%es %Iorséﬂ'%fﬁ oﬁecbnfd%m g W18 i&ggé |cm905équéhe@ ends

of singl e-stranded i n nmet hod %9 a hai rpi n- shaped
ol i godeoxynUePredvhicleis axiedipd éHC'htheittogp@ﬁ %@ﬁ@ﬁtﬁrweg%mmeifz@ﬁn@m Kyoefds of

si ngl e- st angetdPHAdand flh&lfﬁ@ﬁ@@cﬂe—%ﬁrﬁlﬁ’d Fagn&]sf Aetthed ihednRitosd'aR&ifler by

ol i godeoxynucl eot i de, at its end bits short protrudin n
si ngl e- st raﬁﬂ@cpwnéw{%‘ﬁ*’érﬂrﬁir%ﬁh%om%eﬂd eKkipiss onghagoreiredisy &5}‘&13% om a)

and in nethofe §fr%sd)an@aﬁrcm§9&&fxym&|ébt§l@%d% gu%&&s% i@entary to the
si ngl e-stranded DNA whereb % t he  si ngl e-strande -end the pronoter 15

can pair w tWoshertpartrysing BNAsngIoFiraKtscrdiAties & plapst probkling eada of pie-
si ngl e- st ra@ﬂ@@tréﬁﬂde%ngNﬂf ir‘F Hf%tlﬂfdoé‘f@b &) it 5%#@%@8 Yoiih Qdécﬁ?nucleotide

single-stranded 5 -end o he T-shap e l e strand,

| i gati oACof Ve BNAISf e%@éh@gs Sﬁ'oﬁeﬁrﬁ%d'ﬁﬁ e§ds) of weleciAndag Q'Bﬁs@ﬁ%(t@ can
al so be syntnk@ﬁbégfépvmtahﬂmhep hﬁ“r;ﬁlnq shﬁpéoogl%o%é;?du%et.%rﬁwgi ﬁs%h& pd, and

final purification of ‘the synthesised vectors he 'final method step

f). Accor di MiPIESheRErtRing ?raﬁf: effingigrpisrnised; INA setpime @iy delde Bfshapedret hod
step c) themgdigbige s%n@fr%% £ PadDPOmb@ee s&ep Ma fp?&ﬁot@f'\%ltH%HQH%r&h%ﬁiﬁj of a

non- codi ng seauence with short r ot r udi ng ends’ of single-strand

wher eby t he e8en@f 6ngle-alfnsigd PNAnyhershy FS%FP singlersirarked &-ag¢ @f dhe arueetes’ - end
of the psonphg dpaam%ﬂnhﬁu@ﬁa%ﬂgh@pé& bﬁ@%xﬁqu&é&dgme@r%armet@n@ee

si ngl e- strande -end of the hairpin-shaped oligodeoxynucl eotide fTfom

nmet hod st ep SBended AcRiEdoltha/Rsemeles isaemeleBenity &0 e sindlecionged &-erd A | ong

DNA doubl e gid a'f%ﬁ%fedqjlﬂﬂrhcﬁ@@ BBarRE FHRER] W Uiafbi0 &f RAO NI iR nRIMES irpf
si ngl e- stranded ereq)g)t e single-stranded 5 -end can pair with the

si ngl e- st r amfAAPBStERR). Whetehy te SREFIEIF BRA arsube sYatheaised aifhoyhibes] Glo

30gl e- st randggdp %w%gmma&bi@@ah@r%dtmwau B@nﬂiﬂan&h ef fle'AnfRdised ves@rf the
hai r pi n- shaped ol i godeoxynucl eoti de from nethod step c¢).” nents using a

restri ctf oniegdRatmneded stard- recogni ses an interface flanking the pronoter
on the plasmd, an interface that is not present on the nolecule to be

S e S g Bl R S S e R B A Bl ot
expressi on k&dition b€ al Tdidoi Oﬂﬁbaé'ehersﬁh) Mr@TDNN o€ spard ef abhon-eddimgigen
PR T T N SEAE: T AR T SRR K S N,
be of viral straridesicdld &in p&r asthtthe mgI@%ﬂamedf 50énosaeﬁiee§roﬁ{df@raﬁdﬁm t he
Larget BDeC S iRl WB S TS Y SRS o M iR Y o 2 ind Rhirpin
shaped oligodeoxynucleotide from method step b) is added and/or the addition of a
10 to 1000 base (= n) long DNA double strand of a non-coding sequence with short
profruding ends of single-stranded DNA, whereby the single-stranded 5-end can
pair with the single-stranded 3'-end of the T-shaped DNA double strand and the sin-
30 gle-stranded 3-end is complementary to the single-stranded 5'-end of the hairpin-

shaped oligodeoxynucleotide from method step c).

In a preferred embodiment a method is envisaged in which the promoter is part of a

bacterially amplifiable plasmid, which is excised before the mixing of the compo-



10human U6 pronoter, the human Hl pronoter, the nurine U6 pronoter, the CW
pronoter and the 7SK pronmoter. Furthernore, it is envisaged according to
the invention that if a pronoter is used as part of a bacterially
“anmplifiable plasmd, the ligation step takes place in the presence of the
restriction endonucl ease with which the-ptenoter was excised fromthe pl as-
15m d. |In one enbodi nent, digestion of the reaction mxture is carried out

before the fhéas uaing éh@@ﬁlbﬁﬁh &h@&audé%ls,@%atnre%gmgéé %ﬁSiﬁtérﬂ&%é ﬂa%kmg the
excl usi vely S{C)}emflc for 3' DNA ends or 5 DNA ends. In the nethod

accor di ng t oPPOHPENRIRERAF Ik BsasNa IS petarasei &N the maderade ietbe siw- 20

begi nni ng of ihebgedn Xi Ng may result fromthe annealing of a partially
sel f-conpl enmentary ol i godeoxynucl eotide or fromtwo conpl enentary
ol i godeoxynucl eoti des. The annealing may also take place in the reaction

mxture it seinfpnna@!eamqetda@mb@gé BiVigedfmayse BBY Pﬂﬁncﬂéu%%ﬁlﬂ 418 dpRrdvh€in the
i nventio onl¥ S|n | e- st randed conpl enentary ol i godeoxynucl eoti des_are

added. 281 n @t el el it PoiE WD B8 GEBR SEPBESIORAS (0 be inhibited. These

ol i godeoxynughpRtdré@fe bieférabQrefinsChidilat hiMsh teRUbt ididebatd REAS8XHI bi t
in their doub] e- st randed region the recognition sequence for a restriction

endonucl ease¥ith thejexpresgipn F?WUCEL#QCPYW foothednvariieny Beweyey EeycRBAled

using the ”%h@ﬁbrﬁﬁléobéllof'glrélobééi@rlélrba‘%?ééﬁfb SffeSr lﬂbacpgp&r&f&h@,b{méntme means
of either chronatogr el ectrophoresis. If pronmoter is used in
the product.%w%é?%%%ep rﬁ“@o‘t‘rﬂ HE?r% 8nv'ﬁ@9%dn@r@rm.p@ﬁlca@rp%wttnoéfre%ﬂctad to, the

bact eri all y rammr Usahbmiokiratei mmémwr@@h{dt&t HRNrRAAO NS bRARReMIthd M Ch
the pronmoter can be excised fromthe plasmd is an enzyne of the group of

class |1 redPMEIE GRY SfIOAGEIUBRES, preferably fromthe group Bbsl, Bbvl,

Bbvil, Bpil; Bpll, Bsal, BsmAl, BsnBl, BsnFl, BspM, Eaml104l, Ear I

ECO31I ' ESp?TJUrtthn%r’e it ehvasageg"ac%crardtm%etlorthé :Snc\)/gﬁtr;clmzt%at if & promoter is used as
part of a bacterially amplifiable plasmid, the ligation step takes place in the presence
of the restriction endonuclease with which the promoter was excised from the plas-

15 mid.

In one embodiment, digestion of the reaction mixture is carried out before the final
purification step, using an exonuclease that is exclusively specific for 3" DNA ends
or 5 DNA ends.

_ In the method according to the invention the DNA double strand that is added at the
20 beginning of the mixing may result from the annealing of a partially self-
complementary oligodeoxynucleotide or from two complementary oligodeoxynucleo-
tides. The annealing may also take place in the reaction mixture itself, so at the be-
ginning of the method according to the invention only single-stranded complemen-

tary oligodeoxynucleotides are added.

25 In a preferred embodiment the sequence of the oligodeoxynucleotides is selected
such that the resulting hairpins exhibit in their double-stranded region the recogni-

tion sequence for a restriction endonuclease.



10The invention also relates to a kit for carrying out the nethod according
to the inven- tion, containing at | east one pronoter, hairpin-shaped

ol i godeoxynucl eoti des and enzynes. The enzynes are |igases, restriction
endonucl eases, restriction exonucl eases, kinases ‘and polynerases or -

sel ected conbinations thereof in the forfizef an enzyne m x. In addition,
dependi ng on the enbodi nent the kit may al so contain 15 neans for carrying
out the enzywhs 'flﬁalrpﬁﬁﬁ&ét%ﬂsofétﬂé' vaa@&ssjn%sméel Jsl;rrgaﬁnborﬂemtad tafaeoeaﬁ@tfartﬁe
produced. The pronoter be contained in the kit as part of plasmd
from which i WV%P&WHH@R%%'?%@@%@H@ by @aarﬂ%ﬂ @fheé§hqutqt¢gfﬁp@haba@c%a@e
Furthernore ghdrbdisi s envisaged that allows the synthesis of the multiple
RNAIi ex- pression constructs, which contain the T-shaped structure
described. In addition to 20 the conponents already nentioned, the kit

al so cont ai gt grofmd e ausdd iH eleIpredition r%t%@a&%ﬂ&h&ié&{earﬁ\%ﬁoﬁ%@“p%td? the

sequence to be transcribed the desired sequence can be inserted

li nker wit h H6erledaly puRitabisnplapid, gy re&tt'fﬁ@m@md@%@@@ﬁecwﬁ%twm éhea@@or di ng
to the invenhb@R chRbelcrtiosd REm RBIPRIsHIOR A SRR E4RE SRRIPOSF épé’ssrl?%%ﬁ'sco‘c RNA

interference 25 are suitable for inhibiting the expréssion of nore than

one gene. OMMgeRIPNUREa S dIrefprably liemulhe BpuR ﬁé’sb(ﬁ@’ﬂ riBdls Boile Gotli Bgako t he

i nvention, thgnACGdREEaSshE BSpiil %ﬁ?{rﬂohfe(taHOEc&@ﬂ”E&%ltr'ftﬁd BING of ead
off to the same extent by the RNA pol yrer ase’ - The nunbet of genes

that are i nﬁhﬁ'ﬂsé’adﬁ?fctr%?rst ransfection of a nulti pI e i nh| bition construct
accordlng to the invention depends on the nunber of double-stranded arns

t hat thq nﬁw ethbaL%. lan relation to the invention neither the

cotransfgctl igyentign alseggiriasdortt iar 2yt O'tiee mefhadrrEoEing 9 thednven- DE

100 48 417 Alonf ebntalt@g aBldayt bh@'ﬁr@ﬁofehehaﬁ %;ﬁ@n@llg%ﬁ%b@ﬁﬁ@léoﬁ\ﬂléshaﬁ@e

necessary control eJ[ements pr onot er, A) signal), cl ose prior
t

art. In cot FAR¥TNERt INGHENRIMES A'e Hersset feéFf'°¥B” PF%?W@%U@?@C%@’Q“%‘% ndeed

brought i nt aspbylEhadls @dopdiyrhésesyd bhseBeteanohibiations tidradtSRARS eshr 6t gn t he
cell, but the underinﬂng ‘{]){’I n(r:lel Ie of this nethod is different. Mreogver,
unf or t unat elS'ZYHE el adgit PEEYING At isnemBedirepk kit Sayr alseicgntain

construess Ineadts fop catrying tour ese %iﬁm@nomé@bncgfseaicﬁme@ﬂls ﬂ‘éﬂhaﬂ"ﬂdéﬁbﬂm thévhi ch
are known to _be nore %(Lf cuIt t tran%port into c% S e sanme al so
r

appl i es to tAECREPIRGYCHLSS Bogasy ¢/ WU taherrtig Rgsaid

dendri mer cambaivhich@ dantleaixeisacd iudidig al suitaBidirbétastiontdiRlonBtiBask descri bed for
constructing dendriners is an el aborate production process consisting of
several stages. 15The invention also relates to a drug, preferably a
vacci ne, whiFahithemmiraiangit tnenvdéadekethat allows the synthesis of the multiple RNAI ex-

pression constructs, which contain the T-shaped structure described. In addition to
20  the components already mentioned, the kit also contains a T-shaped structure into
whose double-stranded arm with the sequence to be transcribed the desired se-

quence can be inserted.

If a linker with Holliday junctions is used, the expression constructs according to the
invention for targeted inhibition of gene expression by means of RNA interference
25  are suitable for inhibiting the expression of more than one gene. Owing to the spe-
cial structure of the constructs according to the invention, the sequences to be tran-
scribed for forming the siRNA are read off to the same extent by the RNA poly-

merase.



expression constructs according to the invention. Such drugs can be applied
in humans and animals |locally and systemcally, and are suitable for the
treatment of infections, for exanple infections with herpes viruses,
papi |l oma viruses and |l entiviruses, for the treatnent of netabolic

di sorders, such as for exanple Parkinson'3-20 di sease and cystic fibrosis,
for the treatnent of cardiovascul ar di seases, for the treatnent of cancers,

s?chdgs for Emimhl g l@er@@@hé@ﬂiﬁﬁare}[mhiﬁwﬁﬁelr&%sﬁa@ﬁ@:ﬁm?uﬁt@l{e lﬁwh%itroh%hnent
of additiona | seases, ,such_as for exanpl e age-rel ated nmacul a

degener at i orPrUgh@cqos¢in F%ﬁ?%ﬁ?“tm‘é‘?pqnﬁgloé? tuHer of dpurlesiapdedares cal
procedur es, twhitad lifidr ekl € can affect the spinal cord, the brain and

ot her organs. 25Further advantageous neasures are described in the other
dependent clains; the invention is described in nore detail using exanples

of enbodi nerh ]?elailrz’::m tlbhﬁe frobhts mgther mr@&éngfbajzocn(s)dmwb tsbﬁarb@f \}é@#rﬂ,_ﬁl_’iorhﬁh'eg- g
1Conponepts of the |inpeagr sj vect or ig. nents, of the T-shape

si RNA vett or'ethod fﬁs‘?”bﬁad? %@béﬁe@? s‘fbfort%@mrﬁa@mﬁ'@ag dRBPENS IRRA SFect or s
Fig. 400”p0!tﬁ1@h6?s)\fvirt]ﬁ e ﬂ'eé‘déémcbdrﬁrbpéllénﬁh@\(?rdtvrﬁ@tb?_rp%ﬂlﬁhgzigﬁﬂﬁti?id @?se <Fi
representati on of the target sequence | oop, e T-shaped constructs ig.
6/ 7Exper | mAPaFTy BEGIPEIEtiop S R RcT SR fifeRt ribR A AP RIACES BINSE! on
vect or (T- siifRbiyh(EkR)preemny dith @nk&nblrer aRY ehbsutad ihld thY REMt theRMYer-
(CDC2- RNA) , ntical target sequences, 10Fi shows

whi ch contains the jdenti t .1
the conponemf'&d B'f'”‘i“ﬁ@ q?.“n%a}e%dnwf%ﬁé%@fow% ©g; L@@Fﬁ%ﬁ@ec_heﬁ%% C@8ed in
t he net hod, jlewoh @g@maetjmftehsretsgjbge;bn@tm&esl lekhe é§ gmmlg\@g vEBNS rﬁkﬁ g@éatgr sense
or antisense region (target), a sequence |oop 8. to ases |long, and a
reverse conpPi¥ ra"f’élggﬂa‘teg’?ﬂcﬁ?a?rredwog’é‘qt@et?ﬁ:BTO'#H@ itpRIAransRorb inte GRS, Hisnsi st
of indivi dughmeied bpgeb She method described in WO 01/87348 A2 for constructing a
dendrimer containing nucleic acids. In addition, the method described for construct-

ing dendrimers is an elaborate production process consisting of several stages.

15 The invention also relates to a drug, preferably a vaccine, which contains one of the
expression constructs according to the invention. Such drugs can be applied in hu-
mans and animals focally and systemically, and are suitable for the treatment of
infections, for example infections with herpes viruses, papilloma viruses and lenti-
viruses, for the treatment of metabolic disorders, such as for example Parkinson’s

20  disease and cystic fibrosis, for the treatment of cardiovascular diseases, for the
treatment of cancers, such as for example carcinomas, melanomas and sarcomas,
for the treatment of additional diseases, such as for example age-related macula
degeneration, and for treatment after inflammations, injuries or surgical procedures,

which for example can affect the spinal cord, the brain and other organs.

25  Further advantageous measures are described in the other dependent claims; the
invention is described in more detail using examples of embodiments and the follow-
ing Figures; they show the following:

Fig. 1 * Components of the linear siRNA vectors

Fig. 2 Components of the T-shaped siRNA vectors



15 which nust be annealed, ligated and if applicable phosphorylated with
the aid of the enzyne mx; it may al so already be present as a conpl ete ODN
fragnment. Further, the conmponents that are ligated to the ODN fragnment by
the enzyne |igase. These conponents are the pronoter sequence with
correspondi ng 20 conpl enentary over hand€-and a hai r pi n- shaped

ol i godi nucl eoti de whose own conpl enentary and uni que over hang of four bases

in each case | eads toRgval entdgmpreasfltheBahayatiQubl@siRNAgctomi Ch
consists of pronoter, target sequence and term nation sequence and which

has cl osed hai rpi n-shaped ends. 25Between the pronoter and the term nal

ol i gonucl eoti de, a 10 Fig. 4000 baxengonenis df g T-DMApstbuiplecsiBNAaRdiond a

non- codi ng sequence with short protrudi ng ends of single-stranded DNA nmay
be used. - 15 - B: Final product ready for transfection Fig. 2: shows the
conponents of the T-slfdgperl si RNBetdletigeprefentSidRNA the qaget sediuenbe logpedf | n

t he nmet hod, honol ogous to the t regxiat . Tpe gequence consists of a sense
or antisense region (target), a -'Sgg%%ﬁ%% rF88p 8 to 12 bases long, and a
term nati on sequence. The si RNA sequence may consi st of individual ODN

fragment s i ch st e% @rnedl eoolhaRbeRaid &l arRllEaRLE aPSRSLY! at ed
with the"aid of the enzZyne mx; Tt nmay al s6 al ready be ‘présent as
conpl ete ODN fragment. B/ C. Fur siRiNA exfressiomperienfTssiRNatCRER) ddogatimglitt 0 t he

CON fragrent by the 10 enzye | yasgeodens, SHIRRE P, fofoh MRl QRS

sequence with correspondi ng co nentary ove gs and‘harrpr n-shaped

ol i godi nucl eoti des whose own corphteimsbaidgnteud tagetpeguenarshangs of four
bases in each case lead to a covalently closed vector arising, which
consists of pronoter, sense |loop or antisense |loop and term nati on sequence
and whi ch has 15cl osed hai r pi n-shaped ends.

10  Fig. 1: shows the components of the linear siRNA vectors

A: SIRNA sequence to be used in the method, homologous to the target
mRNA. The sequence consists of a sense or antisense region (target), a se-
quence loop 8 fo 12 bases long, and a reverse complementary termination
sequence. The siRNA sequence may consist of individual ODN fragments,
15 which must be annealed, ligated and if applicable phosphorylated with the
aid of the enzyme mix; it may also already be present as a compleie ODN

fragment.

Further, the components that are ligated to the ODN fragment by the enzyme
ligase. These components are the promoter sequence with corresponding
20 complementary overhangs and a hairpin-shaped oligodinucleotide whose
own compiementary and unique overhang of four bases in each case leads
to a covalently closed linear vector arising, which consists of promoter, target
sequence and fermination sequence and which has closed hairpin-shaped

ends.

25 Between the promoter and the terminal oligonucleotide, a 10 to 1000 base
(= n) long DNA double strand of a non-coding sequence with short protrud-

ing ends of single-stranded DNA may be used.



Bet ween the pronoter and the term nal oligonucleotide, and between the
term nation sequence and the term nal oligonucleotide, a 10 to 1000 base (=
n) long DNA double strand of a non-codi ng sequence with short protruding
ends of single-stranded DNA may be used. 20D: Final product ready for
transfection Fig. 3: shows the conponet$5of the T-shaped nulti-si RNA
vectors (di-construct) A/B/C/D. Si RNA sequences to be used in the nethod,

honol ogous to t hegi@hAgrodRNEadi 6 thaMerz@gyences consist of a sense or
antisense region (target A, target B), a sequence loop 8 to 12 bases | ong,

and a term nation 25 sequence. The si RNA sequences may consi st of

i ndi vi dual @E?gl 21 2GWR S comboridhtdbithe resHapBeairadh védtgat ed and if applicable
phosphorylated with the aid of the enzyne m x; they may al so al ready be

present as a conplete ODN fragment. Further, the conponents that are
ligated to the O SirmeBtudite to B used he tenHEwd, iHgasfgolibasaneaapenent s

are the pronoter s ence Wi th correspondi ng conpl enentary oyer hangs, a DNA
doubl e strand |1 fRENA- Lt SHRHSSF GoBHSREN 01T G081 RO D5t Feae” (is5Ded i
conpl enest ary andyientslivep Beriranges Mndg aHa alassisatioh KatbneAToelsFRAJAR- @
covalently closed vector aris- 5; _na,, . Whj éh c]pn5| sts of. ﬁr ompter, sense | oop
or antisense | oof"&Rt* ey RoRsist of BAVidalL ERRLTTagreR; \“,’W.C é’é”%lbﬁs%'ﬁ‘ealed- .
hai r pi n-shaped enigstedBaidve @pplid2@lePpiasapherylasd withetht &lidion@e ehhygenuak.eot i de,
between the term nati on sequence and the termncglD %H onucl eotide, and in
each case betweed"PHASP F’ﬁ?@giﬁ‘ E&ﬁe?%aﬁ@o?%‘ﬂ@?t,e M ap@eiboo base (= n) Iong
DNA doubl e strand 10of a non-coding sequence with short protruding ends of
single-stranded D may, be ySed: Fiertd B2 L AGHSY £ FAIBIFab BN b OF
10 enzyme ligase. These components are the promoter sequence with corre-

sponding complementary overhangs and hairpin-shaped cligodinucleciides

whose own complementary and unigue overhangs of four bases in each

case lead to a covalently closed vector arising, which consists of promoter,

sense loop or antisense loop and termination sequence and which has

15 closed hairpin-shaped ends.

Between the promoter and the terminal oligonucleotide, and between the
termination sequence and the terminal oligonucleotide, a 10 to 1000 base
(= n) long DNA double strand of a non-coding sequence with short protrud-

ing ends of single-stranded DNA may he used.
20 D: Final product ready for transfection
Fig. 3: shows the components of the T-shaped multi-siRNA vectors (di-construct)

A/B/C/D: SiRNA sequences fo be used in the method, homologous to the
target mMRNA. The two sequences consist of a sense or antisense region
(target A, target B), a sequence loop 8 to 12 bases long, and a termination
25 sequence. The siRNA sequences may consist of individual ODN fragmenits,
which must be annealed, ligated and if applicable phosphorylated with the
aid of the enzyme mix; they may also already be present as a complete ODN
fragment. Further, the components that are ligated to the ODN fragment by



Fig. 4. shows the conponents of the T-shaped nulti-si RNA vectors
(tri-construct) A/B/C D E SiRNA sequences to be used in the nethod,

honol ogous to the 15 target nmRNA. The three sequences consist of a sense or
~antisenSe region (target A, target B), a sequence loop 8 to 12 bases | ong,
and a term nation sequence. The si RNA selfuences nmay consi st of individual

ODN fragments, which nust be annealed, ligated and if applicable
phosphoryl ated withé ehBﬁn@lhgaééf ThBg: ehayeRermd Xre ﬂwb%&‘orﬂ&ér abg@erkraddyorbe
present as a conpl ete ODN fragnent. Further, the nponents that are

ligated to the OT)RN?Q“QQWBﬁ?mBS‘?”‘tel’?@rlérPZ’?FPé‘”Gﬁ:gﬁs@NATﬁ%%e HFpEntes 2t t he

pronot er Sequenc%a%ﬁntsﬁé@éﬂ %u@@&ﬁh@&t@@@%ﬂ@é‘b@fnﬁ&ﬁﬁé%ﬂ% aﬁdfmﬁqlﬁ@um €
strand |inker and hairpin- shaE odlnucleotldes whose own
ARy

conpl ement ary andWGFhad?lé ob{pyF “@Fac'i‘ 6e5e I5ad e aicAvalartly desesl Yesid aris- a

coval entgy cl Ose%g/%ﬁ@ﬂ cBhidists 'i‘)gprc%ﬁ'w@# %@n%ﬂﬁpsérsarﬁ:fserﬁ’gé)%beénd RS- | 0oop
or antisense |oop and term nati on sequence and which has cl osed

hai r pi n- shaped eni@8 segégngeandwicthhanelewad havgin-shapedeRdpal ol i gonucl eot i de,
between the term nati on sequence and the term nal oligonucleotide, and in

each case bet weersénh@er{ t%ﬁon@?& éH@ﬁth@rt@mhﬁrohgénQ{Qeét@!elggﬁfeléﬁstﬁe(ternﬂ) | ong
DNA doubl e strand - a non-cod |ngI sequence with short protruding
0

ends of single- stﬂaﬁﬁ@léﬁqweﬁﬂ? thptormig! IQO”Fﬂﬁ%tthepﬁB@iﬁb?aqhe%??qe een

transfection thd litkeer And SROY@IRIEIEE ab|t§d00@8é§§@1ﬁﬁbh§>m@f ddube spdaet
sequence | oop of the T-shaped 5Sconstructs. Fig. 6 shows the results of an

experinéft in whi%A ftol’?eﬁoﬁlf‘gtfﬁﬁéa”%q wikinsharbprelading epds pbeingle-siieripd BHED)
according to thepmgwentdn is conpared with synthetic RNA (CDC2- RNA) that
contains the identical target sequences. CDC2 nRNA was determ ned using
guantitative real-time PCR after trans- 10 fection of HeLa cells. The
fol |l owi ng were ugedinal paliapEedasy Nfkarsettwh produced using the met hod
according to the invention, which contains a CDC2 target sequence;
synthetic RNA of the sane CDC2 target sequence; and untreated cells. The
val ues repr et sheentheadangonth@atof ey B-shapazimatietRINAepTiod hiipbestruct)
determ nations. Wth the untreated cells suppression of the CDC2 15 nRNA
was not observed, as expected. By contrast, the cells treated with the
T- shaped si RNA vaBEYDENEIRNS syynehetsi to RN edianding tedticeid hamslogou$ ite thet | y

smal | er guant i tyta‘?ﬁ?t%(ﬂ\nw th%@f(g{eﬁpéﬁesd&'&%ﬁjst%\’a@en% o? n?f"{%.’}éé Fe%%a” son

to the positive C untreate
(target A, target B), a sequence lcop 8 to 12 bases long, and a termination

sequence. The siRNA sequences may consist of individual ODN fragments,
which must be annealed, ligated and if applicable phosphorylated with the
aid of the enzyme mix; they ma'y also already be present as a complete ODN
20 fragment. Further, the components that are ligated to the ODN fragment by
the enzyme ligase. These components are the promoter seguence with cor-
responding complementary overhangs, a DNA double strand linker and hair-
pin-shaped oligodinucleotides, whose own complementary and unigue over-
hangs of four bases in each case lead to a covalently closed vector arising,
25 which consists of promoter, sense loop or antisense loop and termination

sequence and which has closed hairpin-shaped ends.

Between the promoter and the terminal oligonuclectide, between the termi-
nation sequence and the terminal oligonucleotide, and in each case between
the linker and the promoter, a 10 to 1000 base (= n) long DNA double strand




20Fig. 7: shows the results of an experinent in which the T-shaped si RNA
expressi on vector (T-5i RNA-CDC2) according to the invention is conpared
with synthetic RNA (CDC2-RNA) that contains the identical target sequences.
CDC2 protein was determned by a Western blot after transfection of HelLa
cells. The follow ng were used: T-shapedi’si RNA vector produced using the 25
nmet hod according to the invention, which contains a CDC2 target sequence;

synthetic RNA of dramopasmingRedubAéant SRABRERHINARAIYRE é:ﬁélbeéiraﬁﬁécﬁ BINA
ptubulin was used as an internal standard. Wth the untreated cells (band

4) the suppressi dR®0Pe ¥$RE-CDC2 nRNA was not observed, as expected. By
contrast, the cells treated w t h the T-shaped si RNA construct (band 2) and
3) denonstrated a significantly smaller

the - 18 - syntr;__eﬁ:c RNAe(rtH'
quantity of CDC2 Fpfétabppdu 83%%Fr@§§f%tf?”of gene expression by the
T- shaped si RNA constructs that were produced with an "si RNA expression

t kit" [ th h - 5 di t.h ent i bl
eh i ne or PSS TR Shracn s Ik ok el b BB
expressi ®n icsnstructdre regi on between 94 and 96% in both transfections.

Exanpl e 1: Production of T-shaped si RNA vector for suppressing CDC2
expr es10si oFid.le2 suews tie resdisng ahaxpbi@est iRWAIGT the TesHaped sikagA elatrasgiesl as

foll ows: The two re heat.ed. f or n.at 90C and
hneal od by sl ow'E08! (THgRNERC PP asharTEy & HE MErtighia o BB S ng. | or
CDC2 was obt ai negietiS®RNA [TD &2 R LSACHESTThAWLTicd GarfetesRichbes. 19 bases
formthe sense strand, W%i le the follow ng four bases (undcgjrl i ned)

CDC2 mRNA was determined using quantitative real-time PCR after trans-
10 fection of Hela cells. The following were used: T-shaped siRNA vector pro-
duced using the method according to the invention, which contains a CDC2
target sequence; synthetic RNA of the same CDC2 target sequence; and un-
treated cells. The values represent mean values that were calculated from
multiple determinations. With the untreated cells suppression of the CDC2
15 mMRNA was not observed, as expected. By contrast, the cells treated with the
T-shaped siRNA vector and the synthetic RNA demonstrated a significantly
smaller quantity of CDC2 mRNA. This is reduced by up to 96.7% in compari-

son to the positive conirol (untreated cells).

20  Fig. 7: shows the results of an experiment in which the T-shaped siRNA expression
vector (T-siRNA-CDC2) according to the invention is compared with syn-
thetic RNA (CDCZ-RNA) that contains the identical target sequences.

CDC2 protein was determined by a Western blot after transfection of Hel.a
cells. The following were used: T-shaped siRNA vector produced usErig the
25 method according to the invention, which contains a CDC2 target sequence;
synthetic RNA of the same CDC2 tfarget sequence; and untreated cells. B-
tubulin was used as an internal standard. With the unfreated cells (band 4)
the suppression of the CDC2 mRNA was not observed, as expected. By con-
trast, the celis treated with the T-shaped siRNA construct (band 2) and the



formthe beginning of the | oop sequence. Phosphoryl ati on by RN ki nase then
foll owed. To obtain 10 m crograns of end product, 3.9 mcrograns of CDC2
were used. Follow ng addition of 5.2 mcrograns of Hl pronoters (seq. |ID 2)
~and the 5'-phosphoryl at ed hairpi n-shaped ol i godeoxynucl eo-"20ti des (seq. ID
3 and 4): Seq. ID 2: ATATTTGCAT GICCCTAT@F GITCTGGGAA ATCACCATAA ACGTGAAATG
TCTTTGGATT TGGGAATCTT ATAAGITCTGT ATGAGAGCAC AGATAGGG Seq. ID 3:

5' - PH GGG AAA CCEyrtAlicT RNAT @WarhG) Gehnchistrafbd3a Ndighifeindisomalfer afidntity 0 -
the individual fragnents were ligated with the ard of the enzyne T4 DNA
| i gase. The resul PIRi8i-ure of nucleic acids was treated with the enzyne
T7 DNA pol ynerase. The final product, the vector expressing si RNALuc, was

urified by colu chr omat.ogr aphy and was [eady_for transfection. -20-
i s 51 D ol BP SUBSBRtIag qE Bee ENHTBFe oMb B Fishaaed SRNA Sensiuge (e
expressi on by meqrse pfodabéy with &l SiRMA &xpRRBBHhSidcig kaf uéihg th® eMdd gc-

conponents: a) a first termnal  DNA hairpip |ogp,, in_which one single
strand of deoxyr PHENSI%EE Henian fSoF%BgrBQ’@kW the sHpetsi &f p¥ithatis RNA

doubl e-stranded kagifefticss. Thabupdresdiat beheRxBkitbisorRisCiANRS IrY@owvefiaing at
one end and a sin Ie-stﬁénde | oop at the opposite end, 10b) a second
term nal hai rpi n9f 380 %Pl bod EReiG8Fed anal ogously to the first terninal

hai rpi n | oop,

Example 1: Production of T-shaped siRNA vector for suppressing CDC2 expres-

10 sion

The vector coding for the siRNA of the CDC2 was obtained as follows:

The two ODN fragments for CDC2 were heated for 3 min at 90°C and annealed by
slow cooling. In this manner the following sequence coding for CDC2 was obtained:

Seq. ID 1: TGGGGETCAGCTCGTTACTCTCTC

156  Here the 19 bases form the sense strand, while the following four bases (underlined)

form the beginning of the foop sequence.

Phosphorylation by PN kinase then followed. To obtain 10 micrograms of end prod-

uct, 3.9 micrograms of CDC2 were used. Following addition of 5.2 micrograms of H1

promoters (seq. ID 2) and the 5'-phosphorylated hairpin-shaped oligodeoxynucleo-
20  tides (seq. 1D 3 and 4):

Seq. iD 2: ATATTTGCAT GTCGCTATGT GTTCTGGGAA ATCACCATAA
ACGTGAAATG TCTTTGGATT TGGGAATCTT ATAAGTTCTGT
ATGAGAGCAC AGATAGGG

Seq. ID 3: 5-PH-GGG ARA GCT TAG TTT TCT AAG CTT-3' (1.3 micrograms}
25 and

Seq. ID 4: 5-PH-GTT GGA ATT CAG TTT TCT GAA TTC-3'{1.3 micrograms),



c) at least one T-shaped DNA structure with three doubl e-stranded DNA arns

that are linked via Holliday junctions to each other, wherein

one arm contai ns the sequences to be transcribed and the individual strands
of this 15DNA doubl e-stranded armare |inked to one another at the end that
is opposite to the junction with the oth&-arns by a single-stranded DNA

| oop, and ii. the two other arns exhibit cohesive ends, wherein one arm

exhibits a sbtaliud %@h@gtsi %siga@armm_ A did &f&h@bhﬁﬁ?@ﬂ'mtﬁ\w l@éa@bﬂ'ﬁ%
pronoter sequence. . .. DNA expressi on construct r e targete

i nhi bition 3’?%&%”@%%&&”&#‘%‘%@%&%th?teﬁzNN?'Z‘B? ﬁf‘@f'ﬁ%?@r@‘é’f‘ pEB’H%F%StGi- ng of
the fol | oW NeheCMTEPPRRAES thetyedtor é)(piiésstrgfﬂIRNALu@% irffied byl cdRPan Ethirolal ch
one single strand of deoxyribonucleotjdes is folded back on itself to form
a double-stﬁaﬂ@@ayﬁﬁﬁﬂﬁﬁ'%ép%ﬁﬁﬁaﬁﬁﬁgmpﬁtter exhibits one end with a
cohesive overhang and at the opposite end the individual strands formng
the doubl e strand are linked to each other by a single-stranded | oop, - 2
1 - b) a®second ter ni nal hai rpin | oop that is constructed anal ogously to
the first termnal hairpin | oop and whose doubl e-stranded and

si ngl e-stranded regi ons consi st of the sequence to be transcri bed, c)
a suitable pronoter sequence and a suitable reverse conpl enentary

term nati on sequence, 5which are located in a DNA double strand between the
two term nal hairpin | oops described under a) and b). 3. DNA expression
construct according to claiml, wherein in each case several T-shaped DNA
structures are connected at one end by a |linker via Holliday junctions.

4. DNA expression construct according to claim2, wherein several |inear
DNA structures are connected



10i n each case at one end by a linker via Holliday junctions. 5. DNA
expression construct according to at | east one of the preceding clains,
wherein the cohesive ends of individual conponents for the targeted |inkage
Wi th ot her conponents are selected to be specific and distinct. 6. DNA
expression construct for targeted inhibition of expression of one or
several genes according to at 15l east one of the clains 1 to 4, wherein the
sequences to be transcribed code for identical or different genes. 7. DNA
expression construct for targeted i nhiBlti on of expression of one or
several genes according to at |east one of the clains 1 to 4, wherein the
protection agai nst exonucl ease degradation is achi eved by nmeans
of a short single-stranded region of three to ei ght deoxynucl eoti des, which
links the two strands 20of the |inear doubl e-stranded region to each other
covalently. 8. DNA expression construct for targeted inhibition of
expressi on of one or several genes adigiidi ng to at | east one of the clains
1 to 4, wherein the latter is attached covalently in the short
si ngl e- str L ON of..several. .peptides, protei.ns, carbohydrates,
an?ifJ bodi €5 qgﬁggetx ll’%%lko s?&&ru%pg?r k}ﬁttﬁ'g%e‘fcl)r Iﬁoél &Y B TPISUT V2 JPsPs of FYA
af ter t hei rinferiesensé.censising dfithedoléariiad opoporenisel |'s inhibit in a 25targeted
manner the formation of defined proteins by neans of RNA interference,
" characterised byaﬁhe follow ng nmethod steps: a) m xing of a DNA doubl e
strand that c@nedifsteuning Qg g%%?épsl i8 ytichsqng gingter stiaesh ot doxyribgausteotideguenc e
or its reverse Gaogl REEOE AN & EHENGRDIBRGRd RETh BAthhORe SieNahibhol (NGve

ol ymerases, and is closed at one end an 8 to 12 base | ong sequence
Ip o O% which is over at one ondand smgle—strangé/d loop at the opposite end, g .
i0 b} a second terminal hairpin loop that is constructed analogously to the first terminal hairpin
loop,

¢) at least one T-shaped DNA structure with three double-stranded DNA arms that are linked via

Holliday junctions to each other, wherein

i. one arm contains the sequences to be transcribed and the individual strands of this
15 DNA double-stranded arm are linked to one another at the end that is opposite to the
junction with the other arms by a single-stranded DNA. loop, and

ii. the two other arms exhibit cohesive ends, wherein one arm exhibits a suitable

termination sequence and the other arm a suitable promoter sequence.

2. DNA expression construct for the targeted inhibition of gene expression by means Bf RNA

20 interference, consisting of the following components:

a) a first terminal DNA hairpin loop, in which one single strand of deoxyribonucleotides is
folded back on itself to form a double-stranded region so that the latter exhibits one end with
a cohesive overhang and at the opposite end the individual strands forming the double strand

are linked to each other by a single-stranded loop,




sel ected such that opposite bases are never conplenentary to each other and
the flanking DNA single strands are |linked to each other to forma DNA
doubl e strand, which exhibits at its other end a short protrudi ng DNA
single strand, with b) ngqi r pi n-shaped ol i godeoxynucl eoti de,
whi ch exhibits at its end short protruddi ng ends of 5single-stranded DNA,
and c) a 10 td1d6trophicanipal haiin donp thaiAs erpsticed enslegsaslnfo te diot tewifiehbpirpin
sequence Wi th shiop afd Ghéddioiige-aRdgedahd Sindes@matd RPIRIcING. o WELEIACS Rebe
single-stranded 3' -end,can pair with the single-stranded 5 -end of the
pronoter and thetr%ris?{g’%-stranded 51-end is conplementary to the

si ngl e-stranded 3Lend of the hairpin-shaped ol i godeoxynucl eotide, and 10d)
a pronoter wt . i of . singl e- st randed .wherein the
si ngl e- st rande %Q@{eaﬁﬁ%&({tﬁgeﬂ%%o gra %mé%lep%r?lsevﬁoﬂ? pewgtaﬁgﬁmﬁtf% eajee:
ol i godeoxynucl eoPhighe arg doogjed fn 2 HNAQuble stend betiversshd tnderciinabhapiit ivepn descaAbed
the singl e-strangged:3aaepyd of the prompter is conplenmentary to the

singl e-stranded 5' -end of the DNA double strand descri bed under a), and
15e) followng ligation of the DNA fragnents, f) and final purification of
the vect @ sDn&dpessiae donstruct Gecodidh@delbiar 11 WReréid Nh REGH Sas®FsedBE tTQdLEpi NBTA

after their _transfection into eykatyagtic cells  inhibit in a targeted manner
the formati SR oF &&FTH %edpﬁ%?ee nﬁﬁyﬁi}la%‘éfﬁgloﬁ)’f]ayﬂmt‘?‘ﬁterference, ,
characterised by the 20foll owi ng nethod steps: a) mxing of a T-shaped DNA

doubl e st4, aDﬁAteQ%{ess?Jg Q%I:fytrﬂé a@cmgd%l L0 clgiﬁ'n ié)‘@vtﬁgreﬂn.%&gral ﬁlleglgﬁkgrsfr&cgl%gs aoﬁf\%?in&gage

sequence in the direction and a termnation signa r
pol'Ymer asesit eafcrasiit en ond bya bdegvigkoliday fendonsy an 8 to 12 base | ong
sequence | oop, which is selected such that opposite bases are never

conpl ene t o one anot her and the flanking doubl e-stranded 25 regions
are |i nk(ra%%ﬁhexgrgﬁsﬁonoctoﬂsé?abag?cof&ﬂg BN '8t e é’gg‘(erpé‘?? g elaigsavharein thermbssivend
exhi bi ts twends hbirddividtual earghomgts BdADS itagdtel Sdlagnelish od@dcoidponenis are selected to be

ol i godeoxynye -ﬁg&rjdq,%ﬁ}{\g.ose sequence is conplenmentary to the two short

protrudi ng single strands and fornms two short protrudi ng ends of
singl e-stranded DNA, with b) a hai rpi n-shaped

ol i godeoxy NN REEARN c¥RirEdd B ¥eadelid lishiion ‘ i o
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ast one of the claims [ to 4, wherein the sequences to be transcribed code for identical or different

genes,

7. DNA expression construct for targeted inhibition of expression of one or several genes according to at
Jeast one of the claims 1 to 4, wherein the protection against exonuclease degradation is achieved by
means of a short single-stranded region of three to eight deoxynucieotides, which links the two strands

20 of the linear double-stranded region to each other covalently.

8. DNA expression construct for targeted inhibition of expression of one or several genes according to at
least one of the claims 1 to 4, wherein the latter is attached covalently in the short single-stranded

region to one or several peptides, proteins, carbohydrates, antibodies or steroids.

9. Method for the synthesis of vectors that after their transfection into eukaryotic cells inhibit in a
25 targeted manner the formation of defined proteins by means of RNA interference, characterised by the

following method steps:

a) mixing of a DNA double strand that contains a 19 to 23 base long, singular copy of a gene
sequence or its reverse complementary sequence and a termination signal for RNA

polymerases, and is closed at one end by an § to 12 base long sequence loop, which is




c) a further hairpin-shaped oligodeoxynucl eoti de, which exhibits at its end
short protrudi ng ends of single-stranded DNA conpl enentary to the T-shaped

DNA doubl e strand froma), and d) a pronoter with short protrudi ng ends of

si ngl e-stranded DNA, wherein the single-stranded 51-end of the pronpter can
pair with the hairpin-shaped ol i godeoxyfidéreotide fromb) and the
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i gation of the fragments, and f) final purification of the vectors
synt hesi sed. 11. ‘Eﬁ@qlﬁﬁagﬁmgiﬂ?ﬁf‘ﬂ%%?%mé%@ﬁ g7 cl ai m 10, wherein after
nmet hod step ¢) a 10 to 1000 base (= n) long 10 DNA double strand of a

non- codi ng sequendeinii-tirpshdighdprptiriudidagnieddaxhitits si tgket slortanste@dinPNAI s
added, wherein ”slﬁglé-'st?%h&i&ﬁ%,%ﬂ&i_ed 3'-end can pair with the single-stranded
51-end of the prondter and the single-stranded 51-end is conplenentary to
the single-stranded 31-end of the hairpin-shaped ol i godeoxynucl eotide from
met hod step b)YandPdP 1OHL basadrim deneoPNA dpgble stradod 4 asrecoding rpquensegwiBiNihort

doubl e strand of p@triniy &adbMeRAGHRIBEBNM Ivﬁbréﬁ'ﬁ{etsingﬂégﬁ'ﬁrfdg& 19,8005, ]:Nithi e
si ngl e-stranded DNA, wherejn t he sing|le-stranded 5' -end can g)al r V\nht h
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si ngl e-stranded 8dglestndel 3capl daviitpa-shajed ofifiRleSiyR@iatd sanded 51-end of
t he hai r pi-n-shaped ol i godeoxynucl eoti de from nethod step c¢). 12. Method for

synphesi s accqgdi -k | the. c g'ms@) 11, wherein before
t he begi nni ng of ‘?]%glto%{et 184 paf%r ?tﬁ{gﬁg%t’%%%fﬂékngﬁ?ngﬁ Di‘@n &]igrylgttgeaﬂ%edstran ed
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t he_ hybr i _d| satl o@ ool %QWgeH&b&u&ﬂnH,h% NS i@e-@ﬁtﬁaddy%mi &rShd apocijneo er i
regions with cohesive ends wth the sane or dsl erent base sequences ar

linked to each ofoR@renisytapidp thegsinglesiarded Sread af thefRNA duibhgstiahd destited weden o)
steps indicated ade carried out. 13. Method according to at | east one of
the clains 9 to 12, wherein the pronoter is part of a bacterially

anpLifiable p'egsﬂlgwi}nhﬁ‘%aﬁgﬂ%g%%% m xi ng of the rel evant conponents was

excl sed usi ng restrrction Afel @ase t hat recogni ses an interface
flanking the pronmoter on the plasmd, an interface which does not exist on
the expressi o i dingl petificatonss theyertoresinthedsed.14. Met hod according to claim
13, wherein the relevant ligation step occurs in the presence of the
restriction endonucl ease with which the pronoter was spliced fromthe

pl asm d.

10. Method for the synthesis of vectors that after their fransfection into eukaryotic cells inhibit in a

targeted manner the formation of defined proteins by means of RNA interference, characterised by the

20 7 following method steps:

a) mixing of a T-shaped DNA double strand that contains a 19 to 23 base long, singular copy of
a gene sequence in the 5' to 3' direction and a termination signal for RNA polymerases, and
which is closed at one end by an 8 to 12 base long sequence loop, which is selected such that
opposite bases are never complementary to one another and the flanking double-stranded
25 regions are linked with each other by two DNA single strands, and at the other end exhibits
two short protruding DNA single strands, and an oligodeoxynucleotide whose sequence is
complementary to the two short protruding DNA single strands and forms two short
protruding ends of single-stranded DNA, with

b} a hairpin-shaped oligodeoxynucieotide, which exhibits at its end short protruding ends of
30 single-stranded DNA, and



-24- 15. Method according to at |east one of the clains 13 or 14, wherein a
digestion of the reaction m xture using an exonucl ease exclusively specific
for 3 or 5 DNA ends takes place before the final purification step. 16.
Met hod according to at |east one of thextains 13 to 15, wherein the
restriction engo s an, b enz f the group of class Il
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Eco31l, Esp3l, Fokl, Hgal, SfaNl or their isoschizoners. 17. Met hod
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the partial anneai*ihef the Prampiarqan apir yitls e hairpirgrbeneg lobigrdppanygleotide from b) and the

ol i godeoxynucl eoiikgiest@hdedts -brRaF ihe! POnd¥: ;O QHAGRIAUE! (6 Bl sﬂ%&-_st,;ﬁded MEL R e
according to at least of the clajnms 9 to 17, wherein the halrpin-shaped
ol i godeoxynucl eo 'F}Efggdlgﬁﬁidﬁ?btle ?Tﬁ'écﬁﬁ‘éfcogni tion sequence for a restriction
endonucl ease in its doubl e-stranded region. 19. Method according to
at | east one @} folewiog Bgaten & theoDN.B frapvheatseand purification is carried out by
15chr omat ogr aphy and/ or using gel electrophoresis. 20. Kit for the

synthesis of \eCHAI furfdidlondF o SMchADhfespld er thelr transfection into

eukaryotic cells for inhibiting In targeted manner in these cells the
formati on of defined proteins by nmeans of RNA interference, according to at
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15 the single-stranded 5'-end can pair with the single-stranded 3'-end of the T-shaped DNA double strand

and the single-stranded 3'-end is complementary to the single-stranded 5'-end of the hairpin-shaped

oligodeoxynucleotide from methed step c),

12. Method for synthesis according to at least one of the claims 9 to 11, wherein before the beginning of

the method partially complementary single-stranded oligodeoxynucleotides are hybridised to form a

20 linker molecule, wherein the hybridisation is incomplete such that two or more double-stranded
regions with cohesive ends with the same or different base sequences are linked to each other by

Holliday junctions and following this the method steps indicated are carried out.

13. Method according to at least one of the clajms 9 to 12, wherein the promoter is part of a bacterjally
amplifiable plasmid that before the mixing of the relevant components was excised using a restriction
25 endonuclease that recognises an interface flanking the promoter on the plasmid, an interface which

does not exist on the expression construct to be synthesised.

14. Method according to claim 13, wherein the relevant ligation step occurs in the piesence of the

restriction endonuclease with which the promoter was spliced from the plasmid.



<120> DNA Constructs for Specific Inhibition of Gene Expression by <130> X
1165- 06 <150> EP 05025727.8 <151> 2005-11-25 <160> 4 <170> Patentln version
3.3 <210> 1 <211> 23 <212> DNA <213> Artificial <220> <223> synthetic
deoxyol i gonucl eoti de <220> <221> m sc_fg ture <223> first 19 bases are

i i Toff <4Q00> 1 t t cagc
tsggts'?ag[:)(c:i[?y %/{e%%%ac%orgl%g ?os atelgagt o%g %% Elglcpagns i3 oqug,pwhere?n a digestigrg gtg the regaction mixture
using an exonuclease exclusively specific for 3' or 5' DNA ends takes place before the final

purification step,

16. Method according to at least one of the claims 13 to 15, whersin the restriction endonuclease is an
5 enzyme of the group of class II restriction endonucleases, preferably an enzyme from the group Bbsl,
Bbvl, Bbvll, Bpil; Bpll, Bsal, BsmAl, BsmBI, BsmFI, BspMI, Eam11041, Earl, Eco31], Esp31, Fokl,

Hgal, SfaNI or their isoschizomers.

17. Method according to at least one of the claims 9 to 16, wherein a DNA double strand is added to the
mixture of components, a strand which results from the partial annealing of a partially self-

10 complementary oligodeoxynucleotide or at least two oligodeoxynucleotides.

I8. Method according to at least one of the claims 9 to 17, wherein the hairpin-shaped
oligodeoxynucleotides exhibit the recognition sequence for a restriction endonuclease in its double-

stranded region.

19. Method according to at least one of the claims 9 to 18, wherein purification is carried out by

15 chromatography and/or using gel electrophoresis.

20. Kit for the synthesis of vectors that are suitable after their transfection into eukaryotic cefls for
inhibiting in a targeted manner in these cells the formation of defined proteins by means of RNA
interference, according to at least one of the methods pursuant to claims 9 to 19, containing at least

one promoter, hairpin-shaped oligodeoxynucleotides and enzymes.

20 21. Kit for the synthesis of an expression construct pursuant to one of the claims I to 4, containing at least
oligodeoxynucleotides suitable for the formation of terminal hairpin loops, oligodeoxynucleotides
suitable for the formation of a linker, T-shaped DNA. structures in which the sequences to be
transcribed can be inserted, and enzymes and means of carrying out steps in ligation, splicing, DNA

degradation and purification.

25



<210> 2 <211> 99 <212> DNA <213> Honp sapi ens <220> <221> m sc_feature
<223> Pronotor of Human Gene for HL RNA <400> 2 atatttgcat gtcgctatgt
gttctgggaa atcaccataa acgtgaaatg tctttggatt60 tgggaatctt ataagttctg

t at gagagca cagat aggg99 < > 3 < > 212> <213> Artificial <220>
<223> synthetic deoxyol .éﬁ"g&fmﬁ 1%2 165206 B 5723
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<151> 2005-11-25

<160> 4
<170> PatentIn version 3.3

<210> 1

<211> 23

<212> DNA

<213> Artificial

<220>
<223> synthetic deoxyoligonucleotide

<220>
<221> misc_feature
<223> Tfirst 19 bases are sense CDC2, last 4 bases are beginning of Toop

<400> 1
tggggtcage tcgttactct ctc ' 23

<210> 2

<211> 99

<212> DNA

<213> Homo sapiens

<220> .
<221> misc_feature
<223> Promotor of Human Gene for H1 RNA

<400> 2 _
atatttgcat gtcgctatgt gttctgggaa atcaccataa acgtgaaatg tctttggatt 60

'tgggaatctt ataagttctg tatgagagca cagataggg 99

<210> 3

<211> 24

<212> DNA

<213> Artificial

<220>
<223> synthetic deoxyoligonucleotide

<220>
<221> misc_feature
<223> 5-prime phosphorylated loop-oligodeoxynecleotide

<400> 3
gggaaagctt agttttctaa gctt 24

<210> 4
<211> 24
<212> DNA

Page 1




<220> <221> misc_feature <223> 5-prine phosphoryl ated
| oop- ol i godeoxynecl eoti de <400> 3 gggaaagctt agttttctaa gctt24 <210> 4
<211> 24 <212> DNA <220> <223> synthetic deoxyoligonucl eoti de <220> <221>

msc_feature <223> 5-pri phosphoryl ated. | ogp- o] i eoxynucl eoti de <400> 4
Ot t 9gapi C sagidltct ga at¥Esgen = PCT - X1 f14298-8! 904
<220>

<223> synthetic deoxyoligonucleotide

<220>
<221> misc_feature .
<223> 5-prime phosphorylated Toop-oligodeoxynucleotide

<400> 4
gttggaattc agttttctga attc 24

Page 2



