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and selective alteration of a nucleotide sequence at a
specific site of the DNAin a target cell by the
introduction into that cell of an oligonucleotide. The
result is the targeted alteration of one or nore
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wWhidtib. t he exogenous DNA fragnents are inserted (and
hence over the ultimate | evels of expression) , and
because the desired effect will have to manifest
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t he eukaryotic cell nucleus of synthetic
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nESAUBR O RIERS A Sericomppupicatiop Mith fhapioratiRppr thatobiegley  and
Yoon, Nature Biotechnol. 16 : 1343, 1998; Rice, Nature
Bi otechnol . 19 : 321, 2001; Kmec, J . din. Invest.
112 : 632, 2003) . By deliberately designing a

m smat ch nucl eotide in the honol ogy sequence of the
ol i gonucl eoti de, the m smatch nucl eoti de may i nduce
changes in the genom c DNA sequence. This nethod
al l ows the conversion of single or at nost a few
nucl eotides in the target, but nay be applied to
create stop codons in existing genes, resulting in a
di sruption of their function or to create codon
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i nactivates a bacterial reporter gene (such as LacZ or
an antibiotic resistance gene) by incubation of a

ol i gonucl eoti de and cellular protein froma particul ar
cell type. After incubation, the plasmd is
el ectroporated into E . colﬁ which is used as a
readout systemto determne the TNE efficiency. The
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for the practical application o f TNE. TNE using
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is contenplated that the low efficiency o f gene

alteration obtained using unnodifi ed DNA
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These nodifications are preferably |located at the ends
of the oligonucleotide, |eaving a central DNA domain
surroundi ng the m smatch nucl eoti de. Furthernore, the
publication stipulates that specific chem ca
interactions are involved between the converting

ol i gonucl eoti de and the proteins involved in the
conversion. The effect of such chem cal interactions
to produce nucl ease resistant term ni using
nDdlflcatlons other than phosphorothloate | i nkages or
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nucl eoti des into the donor oligonucl eotide, the donor
ol i gonucl eoti de binds nore strongly to the acceptor

Furthernore, the present inventors have found that the
ability of a nodified nucleotide to enhance TNE relies
on two inportant properties,3 (1) its increased binding
affinity to its target conpared wi th normal unnodified
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itself. Furthernore it is believed that the present
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ahs AR 1 o FRR bhIoBdsi A Srterh AP IRARRor Sl e o 2V e
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ﬁ?kc&r@inﬁ RearidifstgRAerdting tHe vRual InfifeRbE She Hansthifd S e
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Ghe AfsOloy4fion. HisNebdrafle @inpéritt thestaisita pfaRessing ey stdnidbefbg hedked S

pr | at ed nucl eot.i des roves the efficienc f
DR B P bk B st Sl Bl

| anpdca vewitiohefuslick proteetiayagaihstitiis Mickiag. TiNthjs daseampmpter dam a
CeexlcI %nr ea.re},éai? Hllta%en&enrt]h L ad g],[:roflfe?ssutlcgtasr)}sct m aréc} %E’g S lu‘&ed to the
O&MQmﬂm$hecwmmes |ncorporat|ng one or nore LNAs and
one or nore propynyl ated nucl eoti des at vari ous
positions in the oligonucleotide on the frequency of
TR is hecpise a persen withaalicioys mipnican gijp agressiiv als tocgfioneend The

TG caQinked b Yhe@bmfibatioh 'nQQzBﬂt%L 68l BSsHARSs RIS 6 Fain
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found that oligonucleotides containing one or nore
LNAs at positions renoved at | east one nucl eotide from
the mismatch in conbination with an increasi ng anount
of propynyl ated nucl eoti des increased the TNE
efficiency for both substitutions and insertions in
the cell free assay toa |evel hitherto unobserved. In
parti cul ar advant ageous effects were achieved with
insertions of nucleotides, i.e. inserting one or nore
nucleotldes at a glven p03|t|on and |n partlcular in
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nucl eoti de changes at the desired position in the DNA
dupl ex) can be inproved. Another aspect of the

alteration of a parent DNA strand (first strand,
second strand) by contacting the parent DNA dupl ex
Wi th an oligonucl eotide that4 contains at | east one
m smat ch nucl eotide conpared to the parent st rand,

| j L
WE :e‘?r} ghﬁJLgn?rR.ﬂngQ %W&%ﬁ% ar /%-h 3its %&%ndert%é‘m
h&¢ @ trustadi pgite pn ther¢pmppuicatiat n¢tyorks) Iawked Imethp émapmcessmg
( 3FsFRO LAY dan §hsd gmaec&stmem%@egmsﬁ ﬁtgm&&@ ns that are

capabl'e of targeted nucleotide exc nge. Thus, the
inventive gist of the invention lies in the
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| PR RlvhRBSok Nt O DNA stretches using the
ol i gonucl eoti des according to the invention with
combi ned LNA and propyne nodifications. It was
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TNEteﬁxvaaI I@nPiBEadn xﬁﬂmﬂt A abt@Brt9 facdeMbl@#ddhe public which at

p d oli | eotjdes . De-tailed
%@sg \Pl t‘%ﬂ“&?s '?‘ﬁ @b°"ﬁ§§ﬁ¥$ m’aﬁl‘%ne aspect the
invention relates to an ollgonucleotlde for targeted
lt gs fextther Ob Oft OPthg ute ven t%%%erh% a S cm for S elfl(ang r?
sequence ¢dnt ai ni SEGIENCe AR d
lﬁm lg@qgneﬁme ampmdwlowon tvéxecmﬂﬁ Bt thefsedoné lokatioptcompitse

t hat
EOERE Rpide g B R QB BB
mﬁ@@ﬁﬂéwﬁﬁgﬁwdﬁﬁwﬂh§@§mﬁ "Wﬁ@ét one mismatch with
respect to the first DNA sequence, and wherein the
ol.i gonucl eoti de conprises at |east one section that
c Bliftiayeptonprovides £ thisRupase? sanuprnicgionsysPRder exehpngipg data,

hiigh arm,mmhagneat&k BY 1Ea¥t FaRYoESHbIE B thepublid|bediveen a first
occurrln r G nucl eoti des, wherein - at

| WERunisH “rPBB‘f“ﬁ? ‘3’6“ # tFé‘F’é’B‘t fP%“%“&We'that Inpignee a
pmmphﬂemade@htya:aﬂbﬁl #0 @ 8ecod Eimntudationievdikl Gtk efleddeone

tch d wh .
SBBTRIeA R sy SR e PR e R SIS MPber abou
%%ﬂyhlﬁatmpfdﬂedo a cmltumonqadmsprotactdl whegdin the fist dzma’lﬂocessing
SO 54 5 TR RS B e
pesesablaty thopubligrendi the seepnd ditgy owwbleg) tisten i bnkeﬂ aragzes:@dd
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sequence contains a first DNA sequence and a seco nd
DRgAn¥eag ol characterigedda g lwn%@fqtsreweehqgs cqrhyises a data
oL NBAdccEibit ffdatd thafiic ADWNIRERUR GmnAREatdH frétodd 11
to forma duplex. The oligonucl eoti de conprises a
domai n that conprises at | east one msmatch with
respect to the dupl ex DNA sequence to be altered.
Preferably, the domain is the part of the

ol i gonucl eotide that is conplenentary to the first
strand, including the at | east one m snatch.
Preferably, the msmatch in the domain is with respect
to the first DNA sequence. The oligonucl eotide
conprlses a sectlon that |s nDdlfled mnth at Ieast ~one
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i ncl udi ng WO 99/ 14226, WO 00/56748, W00/ 66604, WO
98/ 39352, United States Patent No. 6 , 043, 060, and

I ncorporated herein by reference in their
entireties.Specifically, it conbines the ability to
di scrim nate between correctsand incorrect targets
(high specificity) with very high bio-stability (low
turnover) and unprecedented affinity (very high

bi nding strength to target) . In fact, the affinity

i Fcecnmamicatanarethatk atildabt paitld ate@ssitdstotthrepublid acoortling so thé
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apdTRingleFk. specificities. NVR spectral studies have
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of the LNA sugar, but also revealed that LNA nononers
armdﬁﬂrecehmgtsweﬁ cdnlvempriseraroapdtercbit akso dighal security cameras or

eotldes t r
??gh?fwmm ea%§§§3} % %ﬁgggggerlstlc§mngyﬂﬁﬂ3do
n ottteroel Ipmt@bl drhhddatedqpetesd, omiwhwh heradapiqside commumpeatyyda suct; 8

o broughal SheLy R Bt D i GloRipr Bl RERCOTRS, -
mk@mgpcqnhenmkahla&bw@' mwéﬁes‘eﬂw pailichwlesein hgn be

| REAMBALRLE gmtoemm%dngﬂwm%rk Q&ﬁmﬁ:ﬁca%kin@f&tc%bll addl\dén in

sequences ol as P chi me

plPatigiar; campmﬁeémco m ths groyp of the utermey, H%"°°°ll-(lbp\he\’/é EO or
dog7zs o their rigid bicyclic conformations, LNA

resi dues sonetines disturb the helical tmﬁst of
nucleic acid strands. It is hence generally |ess
pIoefisy tb @ coaplidg s&:@wmadaes@ibiegxin’thehswtdndmummbn pro@calrit is not

nmor e. adj ac NA resi dues '

" B AR ot pieht Bl TSl mbropicafonligyi at east
nparkle ad¢cediblet th the pdbie:s smbas am IE-tbane@) fikévdeor Meﬂelemonnwniratjon

S ge or G)
Tﬁ&n%??g?hdﬁqwgzk ope prefgéég Eﬂﬁgﬁgﬁoner

( cbrampnication RiptopelAp ilm ﬁ@myesmssyse@ﬁmwdp thesgupling hahisw
L NG ATETRE fhe aggiied Qﬁﬂrﬁllml@tlbn ]IQ-KtY)cd*l\lA shows superi or
stabi 1ty agai nst " exonucl ease activity, and is

al so nore powerf ul and nore versatile than b-D- oxy-LNA

| Ty SH@S OB chRhEidatian{ih BRREGMNE GREWSIHObIRaEed Al SO
xyl o- LNAs and L- éhwﬁgfhws can be  used, as disc osed in

\\eRroUreagion pipi9en! mygEBBIREB 54 accoringde s
| Byffitdiealion prbiscdl e dita fofiat alxh et thy pesplifigsanide a&feﬁ@d:l’ﬂhv e

i n achievin he oal,s of t.he inv roved
o PP Pl S i PREfRRR! if B e For [P
airednegibedimentrof thi @resant inoentidiNivjth athbhoﬁvmi fooconlerting data
been LSt n i de
e dp 8 420 By G loc bl B3R K@ ordaifoh S
modupling inaccessiblg 1o the TdE commmceélpn protnselewhish enyiplingidap dari on
| $hs F@c@&, nJe*awﬁieB @Jnnzéaaa a7 YGHE SdnfectiBRbr 4 JSRAChibES
si ngl e-stranded ol I gonucl eot 1 des enhances TNE
ef ficiency S|gn|f|cantly to the extent that has
presently been found when the LNA is positioned at
| east one nucl eotide away fromthe m smatch and/ or the
ol i gonucl eoti de does not contain nore than about 50 %
(rounded to the nearest whol e nunber of nucl eoti des)
LNAs. In certain enbodi nents, the oligonucl eotide
conprises a section that contains at |east one,
preferably at Ieast 2, nor e preferably 2 LNA nodlfled
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m smatch at a distance of 1 nucleotide fromthe

m smatch. In certain enbodi nents the oligonucl eotide
can conprise two, three, foér or nore m smatch

nucl eoti des whi ch nay be adjacent or renote (i.e.

n ' [ further
aBng L Ry oo AR B o eI 3R a1
pdigital fxmar can conprise several sections. In certain
enbodi ments, the oligonucleotide may incorporate a
potential insert that is to be inserted in the
alncadprthsr egbqdiment thegrepeng inventior providesa cpmmpunicatiqnesyggern for

f §m1f£ﬂd§eﬁ)f & i@ 1dchtoR, subh 4sQ (ddiEndsial FretnisdE $rom! dSefond location
similar, way.in certain enbodlnents del eti ons can be
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nﬂl@i 18&itibsl These r&bﬂu@e.lxdaiwg/h@e linkedh & ﬁtrhtgﬁﬁlﬁdceﬁidg@ﬁst&rﬁn

%%ﬁ$33%1%?ﬁ§$ﬁ§{e tro %&Eﬁp oth gonven |?2a
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f vent i an b i.eved us
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V0110 @i Olisdrvet oD BIS@AcE B waniBO B8 ORh a.wmm 92%sbRAnd, or an

PrLaiexids ol RtHofiigzat i ons I n certain enmbodi nents, the

ol 1 gonucl eot1 de conprises a section that contains at

| east one, preferably at least 2 , nore preferably at

| BRSbcoriel GAR YaNbe FRbdtddeR aNitieh RRbIARE of fobroducing system such as
|ndependentlé selected from anongst. C/7 purine and/o
g

& HPY P Adsial Kdeeseamey). a Pa’é?dqdrﬁetﬁlt\gdewrrr@r@@@r A GﬁTb{n

t dyaexﬁj uygﬂ Rtdib RObAIRE omﬁroamﬂgasyaemcﬁ a$ Aicrdphoncora 6 |
r 10 di fied nucl eotides. In

pispsekereh o GrEePEOdFIP FYSIEm SPef) 35,2 THRSYAR o qgtact
| semsor, @lbreakage deredoresviich, atflie dadciog i livehse Platecte faa rdcygrition
C5§g£qpxggk§ub n{ t| on and/or all purines carry a
i ropyne su S |on the LNA nodification can then
be Iocated at the sides of the section. In certain
| . .
R Rt RRL oA P BRI pRlch ORI S
cqeprsdtionepitlenst fhrexchanging recerdest datargsndsgsechbyl tNAregording meansnin
raa@h,fob&gerr WE1he BlebdiBiventiBn e bl Qgﬁ?@ﬂﬂé W0 aréofzes%changed
onucl eoti de conprises a section that contalns at
IVéﬂa £ cOmRRUNIGIHT Gopaastion. Ahe qommunication Geppestion comprisgsial least a
| @a@Siing rabdeSBIONR data dhaffic @6koRi 16 Blelud& ofanunichiibnGRétbédi.N
enbodi nents, the section on the oligonucl eotide can
contain nore than 4 , 5 6, 7 8 9, or 10
Dwipy Rahdme bf 4 &ﬂplingaﬂzlmtxs eSessible aaarrdrﬁg i tReniaedli ment s

ti l.1 di
(REmEREioR Arkbal Bt e BB v s anveRiorcatng P fpae
anylfontersded dpay siches camputey viauses! (spampgzmeil andodata framh trﬂh:lods n

n
JER, Rork 2R B b B ol RS pHY BBl P KR Bl T e
et opthe sagonsidatapiroressing oyhtems at Som gie firg data pfo@e%g Bysteimeto
WG bPBrobAsihlS s o QB GOSh Bran Aefi R AGHY rVeckeliie
propynyl at ed counterpart. In certain e I ments
lcaupdipg.25  nore preferably at |east 50% even nore
preferably at |east 75% and in sone cases it is
preferred that at |east 90 % of the nucl eotides are
replaced by their propynyl ated counterparts.
A i gonucl eoti des contai ni ng pyrimdi ne nucl eoti des
with a propynyl group at the C5 position form nore
stabl e dupl exes and triplexes than their corresponding
pyrimdine derivatives.Purine with the sanme propyne
substituent at the 7-position formeven nore stable
dupl exes and are hence preferred. Thus, in certain
preferred enbodlnents effrcrency was further

o S Y o



ol i gonucl eoti de) can be equi pped with C5-propynyl
group, resulting in C5-propynyl-cytosine and

woRphsRyYNy! -uracil, respectively. A single  pcr/NL2008/050274
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C5- propynyl -cytosi ne resi due i ncreases the Tm by 2. 8C,
a single C5-propynyl-uracil by 1 .70C . (Froehler et
al. 1993 Tetrahedron Letters 34 : 1003-6; Lacroix et
al . 1999 Biochem stry 38 : 1893-1901; Ahnadi an et al.

1 3’8§ c@“%&%&élgﬁ g%?l%lﬂfé EI.? gge}e%; g)%%n%%h e%%pted%r tﬁis

apurppsg gechdhat the firse ddty proesstingsystem as conpledfo rqcophngoyms for
IpfNidg ool O ait bR ik RRarRfChod fasiiled @ vidkd ARG G! f

stacking of the bases since the propyne group Is
pragReRhons, el thelirpiedata prosessing syramels gdapisdite trigismis theppgorded
| 34 R¢6din tdBE Dhgeriet %%&l't@ﬁxe Mool datipoteb Bty d&H via the

cont ai ni ng C5- propyne subst | tuted pyrimdine groups
h SMBREt W # Sgulf e spqopd data prapesyipeRystpm dradaited tay

aftbtoﬁedéﬁﬁt redorda ﬁgtﬁ t@ag‘tdbghevee Qtrhtsﬁd:dﬁd Rigatidn: meqﬂytmeu;gm@ ups
st abl e. du th its tar

| BéiPon nd T G st Sler i AR IS ot leat partly

exqeessibizi to the pildig e heedin bd mac]:&@iBleSﬁH ibﬂmaaribﬁ the:internet protocol

1 - Fl re ote
1%@8&15%03@ CE'WE Lglgeg‘?mg‘tihc 1 “éa pr,&n?ssm%‘ﬂ's € ﬁlﬁlg | ei c
AcgranudiqgtiorDgiwork at lmﬂpﬁﬂy.‘a@@}snble fouthe Mhmé:e inaeessyble via
e LraTalcy
blﬁ)g ?%{S{i%gl? ﬁsiil/‘gtglct [ vé&gﬁekﬁ%ﬂﬁﬁé%%gg et o er a?’% §es%5§
t fYStemcRR comnsisg ¢ps o mpreslqta PRgessins systedsyne pyri mi di ne
nodi fication has been |isted anongst a |ist of
OSSIb|e ol i gonucl eoti de nodi fications as alternatives
£ Bhe sered Ao ROPESERBPEm PRRS ks adagicy fErecqixs petpgiands frpst o
| ﬁlc BBseivBChng & doﬂi’rbxﬂ the febiivedichbminBd irfté Eorhaid datd 48RRIy to the
at C5 a‘g,ﬁ,a ¥ ne nodi fied sin Ie stranded DNA
1“?"51%158% t 1§ &%Y CESSTGEYIFT S ieE RSP adpRiee P {rRBsRY v
t r:ontdsmd dath avebrding ad thi Aenjit pﬁ&ﬁﬂlwﬁbﬁ&m ditopdcessifg system,
Mﬁth nodi fi.cati.on design,Ln a
P} 3 Raapfl b Y o mPIRO HE B ore]  pe pfaB»
odlqvg:g wtm;h ex;bu;dei to the fise datg hiocassidg fyptem-and ehich is adapigd bhe
S : t
BOHRDRE e imand G SRERLH il B0 by WEAY B
emessreapeideo Fighal, aovpirerssponse syisigmpe DITMF: systemy akentrelfsigasl for a
| @3 subf as HEHE a@ﬁrkxan’léa, adfbkingdeflte 3Q p%&a&?oqtrﬁa@ﬁﬁ
adj acent to the mismatch or désired position of t
insert, preferably on each side of the m snmatch, (for

_emrrmv@ RERErSIeCren P d\MﬂﬂfoWeﬁo}Seﬂaﬁr e dashﬁm&&mto%eak
|nsert 05|t onor ollgonucleotlde

eS| In
ttﬂﬁtperf‘ %‘ﬂ%ﬁfsa'f’sﬂ* g '%i"*“‘?f‘d? APS8 SRIEARES 19 qpart of
&Hd: ﬁx@ﬁléatnbxﬁfot hawpplis lfﬁikﬁ@ a Aight dROWrR itswitch dightafgi oh @ off in

W ST (Rt o APy il H g oerse  macind
otheg umm:beem tetaminad trembttlp onotblerprisetiya edjnotierit iof sritch+wd ot
Coki-6 “m&§sabﬁ Modi fications may vary w dely,

epéndi ng on the ci r cunst ances. Exanpl es are
CCCCCnCYCCnCCCnC , CCCnCCCYCCC nCCC, CCCCCCYCCC 111C1

ikt Y G e RO fape and
so on, V\hseurel n Cm stands for a LNA or propyne 1 fied

rRERSPT dRVERHION cahechses to menites persersciopinstanse eldpn vopeople quipaticnts
Qedhirin® 4Pl el @EaseANE @D trol f6n 18 SR 1b) YarliRBPEhe control room
ol 1 gonucl eoti des can be desi gned, e.q.
TACGCALGYCLGGTACTA (L= LNA or propyne) with

nodi fication as variable as outlined hereinbefore. -
subjecting the DNA to be nodified with the donor

ol i gonucl eotide in the presence of proteins that are
capabl e of targeted nucl eotide exchange, for instance,
and in particular, proteins that are functional in the
m smat ch repair nmechani smof the cell. Wthout being
bound by theory, |nproved blndlng afflnlty |s thought

oy .
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certain strand A conpared to a strand B t hus neans
that RBA(A) > RBA(B). For upstream and downstream

defi ned and used. To accommpdate theeffect of the
position of the nodified nucleotide a weighing factor
can be introduced into the BBA val ue. For instance,
the effect of a nodified nucleotide on the donor
er

ChrHagELS bl ARG o by PLOBIR FllaGAR € rlAlO"
apqawlzlt: gsing:the prgsenhigvdantien to gecyrerdatapasent pn oma afithe datagmeressing

stbiE sGAE PatlenQiles 7 SimMAERADA-sdnSiiC O i RatidRBA ( Donor) >
R A (Acceptor). In certain enbodi ments, the RBA val ue
of the Donor may be at least 0.1 Iarger than the RBA

Ofk istthecalGh ems;syhcadoﬂs Serel pidséht mﬁwnmw,t@ confrxﬁﬁ td?ﬁﬁkv al ue

of the e at. | east
gbeveep a 8’“’*’8‘."9’%‘3 Erocesing Systepys “’Q’cb 13 b&?“g‘é’P "E"rﬁ?ﬂ“‘%%atF?BA
Ofrotote, dAacafficaiver thiBihk\nal d¢eSsiblaRialtiee dﬂ»&ﬁmm&dmfnrpiﬁbcol is

PRSP PR GL <Rk f oy e soarhBaaf g,

t dvemupitgtivaratoqok diSisihapebe mb@osmlﬂe foAh hmhaatsl pessbiytoteaythe an

b
st S D o R PGP e QLT fl) S DR GamEte ©"
RBrvazkyor iveentex e eesomitataprochssingisystem &pmeoruhnvﬁmmmrﬁrst
t i LR o) ok, %Pdicé Pesa Bk RS G Yo gkggmplfm or
neasur enment " or cal cu] atli on usl ng conven
fhaving eatered ﬂfe@Fcoeé Aate praeesying SyptemuRincs fnigtendad da exchange via
NHEL RPligdesot p&rs,bkayuﬁnﬁmm dRAbicRheefs ;ﬁﬁlcﬁl&hﬁhét%ssﬁ{%y

measurenents . The donor ollgonucleotldes according 't
tTPRENS HPRISHSE- SHehy s Jrtuss f spTHvarg srToRs MispsteispRtwere srtdnes.such as
I BEsemifgst he hybri di sation characteristics such that
the donor exhibits increased affinity for the target
DNA strand so that intercalation of the donor is
dn emerhisdimehhef thhmeuentodniegmnuedoaﬁﬁg' xdemcanheaﬂimdodaaon generate
fur modi f.i e rersstantaal
AU 5‘% aggars"gguéj?v's“a{j T‘fﬁe rl |c3eld ex{hor qua‘&r Up eexcomml
gtony istadapted hitedo f:nabhtan gm:rmr t¢ spdect diffenetbaferasidisimnatin the
s AR CE FrorfE f bt Gk g 0 s R e
tcm?era% ©perptirg meansare futhes Present faxaperatingmeyabe ganesrasror Br-
trhdtk a;ser&tm b iphehd &Q,mep&e%ﬁ&; dgh afyé&,cas’msaﬂﬁs 1 Q&ﬁio%

acids) , ribonucleotide and other bases that nod |es
phectperaion nyl Sé?i’h gTeqtely torapersen prpient 4t thedirstocationy giich as adri

Bielkiig QRelives), Gbin GIRINEHE RiAtidE bR RidarsHE a 465 &RY &mmunication

strand. Particu arI usef u ng suc i fications
SPICEiQRs] "WFﬁ" E% l‘z‘gﬂg@&’ﬁ %’é‘ gﬁfﬂ“&ﬁﬁé@ Kt @hich
hsh@cd&d xwordﬁx@e tthamkrha |pﬁm&61 Thefiel dagxmweksmgtsyﬁan fistinked

d o]
O R o SRR AT A R R e o uc i e B! o
(Sﬁuzae;d betvese the firsg ate pmeesding sysiein tind the scomindathepriesiin system
SRS Sy B O SRR UL
PRAGTORL atqtgwbe@@mfﬁ frymatrygdchrdiges roa lloy e inglusiom gf tguntended

R Ad &ImpPRSEa SIEMANQLH e %30%@b§&wpﬁ%ere an (analo
specifically to conpl enent ar or RNA wi't

ATIFQ Figna)s ap mh'%h audie Plgmax @rkséﬁé( intpefaes MthEgEy, sp@%fgc
pRAHNd Bdla SIS he Prot Vol tetly PR @Rerb BY £1iRt @BRIevice
melting tenperatures (Tm) . In addition, the Tmof the
PNA/ DNA or PNA/ RNA dupl exes is nmuch | ess sensitive to
salt concentration than DNA/ DNA or DNA/ RNA dupl exes.
The pol yam de backbone of PNAs is al so nore resistant
to enzymati c degradation. The synthesis of PNAs is
descri bed, for exanple, in WO 92/20702 and WO

92/ 20703, the contents of which are incorporated
herein by reference in their entireties. Oher PNAs
are illustrat ed for exanpl e, | n WDS/ 12129 and Un| ted

~: o ~ a2 2 ™ NN NN o o NN A NN
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depend to a | arge extent on the exact nechani smof the

targeted nucl eoti de exchange or of the cell's DNA

(tgﬁgh&%ﬂpchanlsntu5|ng the difference in af figif¥Ni2008050274
etween the donor and acceptor strands. The sane ﬁ d

for the exact |ocation of the other nodified positions

in the nei ghbourhood or vicigity of the m smatch.

However, based on the disclosure presented herein,

such an oligonucl eotide can be readily designed and

t adbichonveriid Yideoisienel apeording o therimtemeigrotprobtasaplisd sirepming

S \Hdt‘:@v\ﬁht%l)%tb Q:Q?téﬁg Qfch S8l IS dHRE Which Riak Y& Blwid suitable for

el sewher e ai n_enbodi nents, the nucleotide %t‘b
t s pyERIse Is @ryidse steamenThs husgensrated deo sigmpkis e to  spcond su
CREVied Whlamia@éidtgaﬁﬂﬁ&es 10TRED  signal Witéh ik SrarBportable @ia thé interren e

nucl eotide. a to t m snat ch er

pipLocokpnd WiiehS 5 13 A P e PSRRI PSSR e pPLLIoER vid
| theGRéd cdmhuaiciigl |namtls Ihmebrﬂlsﬁtaﬂevma carslikewisabe tbrmed by a
C B0 PR S, T 1 SRl SRR - gpio Sl Coupling
Upehprisasa fecandptdieni @metreh which c@ebet@nncaémbdﬁm farghe t he
modi ficatj f bp to 1CkB fromthe
WPER%Féﬁﬁmgg ‘%?ggggkﬁrgﬁ? t 0 5000 bp, nore
preferably from 100 to 500 fromthe m smatch. The

ol | dn'fro
O IR SRS i o Sondett s syt

n e seesmdl tpeeuonm aeras Aol ERTEYEntiYs check of fp ceppout a v
P%‘sb&:%ﬁ 385 orlé SRR mduénat%e%vﬂeés foectﬁﬁes, SOEH & foviafaicabl y

m 20 to 70 nost  preferabl 0 6Q
B TSl PR S Ts srs bR e e isliops
a ahi@inhdche.Oor t he targeted alteration of a duplex
acceptor DNA sequence, conprising conbining the dupl ex
acceptor DNA sequence with a donor oligonucl eoti de,
WThE eivémibh enlquw ielwiiaed with rdbidéncs exthe fotlewing figaries én which:

first uen |

the colBrErant s ety ARoedtn S SpLfoeh R R it led o

t he domopwsmtgnmumheotlde conprises a domain that

conpri Fifare 9*5[14\&%%%&009@ EmBOdRREE 6k ¢ g’h&ﬂ fdr %mﬁﬁémé &daﬁgordmg
dupl ex dcceptor DNA sequence to be altered, preferably

Wi t h riedheaqaesentgnveritonf  r st DNA sequence, and wherein a

sect i ORgRt 3 ks AARRS entHoliiSHRALSTla SPkentifdr &xehiiiR s fdag dcobkdin to

at Ieas? one LNA and at | east one propynyl ated

nucl eotf BESERSINYSHiMi pr ess a hi gher degree of affinity

t 0 I heFifirk 3 shdWA fSRGUAIBEEMERIBP A kS tni for Biohdnginig dith hexdrding

nucleotlde at that position in the oligonucleotide, in

the pr@dEREECY VAR B’F‘el ns that are capable of targeted

nucl eorigde 5 ehomBarfifh,embbdimentiof 4 hystetoMér dxshapgisg tikto acdrdig to

a dist nce o{mwmn&east one nucl eotide vis-a-vis the

m smat e Wehtion is, inits broadest form

generically applicable to all sorts of or gani snms such

a f&ttmg.ﬁ BBl ainRh AR prdsbe e BRI WieRin 2 hilRE P

ﬁﬁ “?erla an SO on. e invention Is applicable
f oensors fromiet groupent Rlomn ditlersrapdioyppd vigeo reperding means aad dsplay
d %{]ﬂxﬁrggn fsrogﬁﬁl&eag AR focdddiiM 03 b RRAG p%sm@ §ylsief fofrdd by closed-

sonmes, nucl ear chronosomal DNA, organelle

cleireigeleyitien e (EREY) 109akke clopslsciicpty islrvisen sysigm B is in
P &hth RbARUnikdtiny | b&@eo'ﬁsn With h fift6 prétocilictitvertdr260.i Vié datz011 5,

Sttt gt (3B Rl g PALEPeS

restoration to wild type, inducing a nutation,

i nactivating an enzyne by disruption of coding regi on,
nodi fyi ng bioactivity ofan enzynme by altering coding
region, nodifying a protein by disrupting the coding
region. The invention also relates to the use of

ol i gonucl eoti des essentially as descri bed

her ei nbefore, for altering a cell, correcting a
nutatlon by restoratlon to mnld type |nducing a

o, = .



The invention further relates to nodified genetic
mat eri al obtained by the nethod of the present

wd)E()()ﬁHIsd@J‘ to cells and organisns that conprigeripgosos0274
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nodi fied genetic material, to plants or plant parts
that are so obtained. The invention relates in
particular to the use of thg TNE nethod using the LNA
and propyne-nodif ied oligonucleotides of the
invention to provide for herbicide resistance in

ptoavarist 200rviasthe eqnpertian soras & berorYRrES by pratogg!l cenvegierg0d jdata

t N3 tac RSy BER InMENVIrled! B sirilak R&tiveikaBmmuAigaion protocol,
her bi ci des, in partjcul ar ulfgg%%gﬂo herb|CJdes

(Ehege daiafi0g s 7 I bYéﬁf&O myRictjoR petwork
f agotabRAst patl ﬁﬁd&&ssib& zatherpﬁmdvfa the cbmmueﬁaimg.emng@o atlleast

ucl eotid e .effi Upl ex e
eSS OF RLPTE HE oatp B ERENofig S et it o
ofongmadcé e fitst dmtrclouqm 360, w@cmnsdmh@d viad mond msotocepedpivertepf

1W b fhe %(Ing amgan%n nétw§r§c 4% 1&&%!%@%&&%& 9)' tﬁe H!: She

erern oai on
mesmmoom ¢ohvmg«pme«rtsm dlahé% pqcondinpitaths elqm eeotocghgto
(1iido it 11§ Aiktiq AR 197 Bhd dofilol At 1 501 Wileh i Hrkadflo firs
|ncrease blnglng inity, and(b) decreasing the
deostralreem B ween sald nodi fi ed nucleotlde and said
m smatch to about 8 or fewer nucleotides; and (c)
recovering an ollgonucleotkg for use in

t
e SEhTB =GR bTH TP RER b R G, TSR Wi faumber o
ORf &KV Rdnh O grdup of alirhalididrilaiidié irdNGdeg iratofting méah€andrdisplay

art_for the oI| cleotl the re qui renme
Ao 5 o B L OR et Ao g TSHed by bi2h.
Otitcgio Reltwisiatsysiken mﬂ)s'(‘hea;lcﬁéd tiras telisimclyseat il Okss in datanot a
requi rengent of Al | onu i d

?‘f\%grr\"t“? °ﬂ§"e8é ‘Ble S rcgfrﬁotmﬁ&?ér %6 Q gia Bé‘)% 3% es,
o¢angoimam| 136 bi ahewinaticus thersnf can be frddo mptondrcen\fmen 206 &ia the
n&%%ﬁéﬂ %? oﬁfc gglro c&fcﬁﬁ&h&%o 5&1&&'%@@@05 Q@uch provides

unno de. The invention further
refiestdata 1tl@toam°tg¢ql gzmer@r éQﬁ Prptocplsonyererd06canyerts whsn datin

of mamﬂmia&m@% cotthdt agih 13653 1aate bbgRRsAIE @ ind m&mpfot&ens

a domain that i s capable of hy br|d|2|t% to a fi
s Brpseedntast 06 mecording tg ths|ismet Reptecy] e Hansatrd bY Rpi9ce ﬂveca*)
ajoel t@ﬂféfcoramméﬂnaﬁrﬁétﬁ&kwoa & 1da015RABacdesiblE & thé public. Nkthe

sequence; n section ¢o ng.at. | east
B ek FOGH e Rt b AR ARG be%ﬁ%“
adctording Yo thavinereet p\-oib&bl dreif&dlafdleéd) thefifsehirolaoans 360, Lvhie\h or
.propyne nodi fied nucl (as descri b j
B B e L L
ppestiyt dconssible at therpgfic.STha sebmiyirotdend Cérrvemrsail\@rtﬂﬁ%mﬁﬁc h.
| D S8k 3 cdnfiB) &t
nore | n%gnﬁelgg%g eoliﬁégﬁée % g@?ﬁ en% y from
ahi5h gbich arelfdtvaninditoghqfirgponirol rmm ?rqoed nucl eoti de as
descri bed herein el sewhere. In certain enbodi nents,
the LNA is positioned at | east one but not nore than 8

nikel eebpdiment shovwhinifigure 2ihasthe adyantpge that prosgcal coREEET #0814t s |

t 6viBRdiifn Rfsc koW Aeid %r'c&nﬁﬁﬁb&xh@%ﬂ vitkeo B&xdra 3. Protocol
nucl eoti des from sai d n certai

efAvHchHEcan f °fn@mmsd’r:fqr@aé?ﬁﬁfc‘ryeao‘eﬁ*ff@"ww@ﬁh.*%%?éeo“’ at
NBhtrol&ided em@i 1ut.teﬁa fof mma Pgh TiltPoBin(PTZ) slignale rAﬂ msult this

e j ments dif ucleot de 1S

R for bR plL al Al B e RRE M e
enbodi nents, the nodified nucleotlde IS p03|t|oned at
most 2 nucl eotides fromsaid mismtch. In certain
enbodi nents, the oligonucl eotide conprises domai n that
I's capable of hybridizing to the first DNA sequence of
t he dupl ex, wherein said domain conprises 2 LNAs.

Furt hernore, An oligonucl eotide for targeted

nucl eoti de exchange of a dupl ex DNA, wherein said
ollgonucleotlde conprlses (a) a nDdlfled nucleotlde

T T a o . o o
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Kmy22st op GAG AGG CTA TTC GEC TAG GAC TGG GCA CAA CAG
ERLF GKn¥22 D GAG AGG CTA TTC GEC TA_ GAC TGG GCA

kananycin ORF and the am no aci ds encoded are shown.
The single nucleotide substitution and del etion

produci ng a stop codon (TAG1* ) were introduced as
previ ously descri bed (Sawano et al. 2000 Nucl ei c Acids
Res. .. e78). The sequences, of the aqligonucl eotide
u§‘é§?drcﬁc't’ﬁe‘°\é*§éﬁ‘e?yﬁﬁ'éﬁi SSEPit & e iigh fa‘?%“@%wa%f"ew. e
bbé1imdged o gplated. Reddtrd @or thib Gy Wpreha;slyagwnaﬁwppmmsr

N R T e T
( eyeriny Phe fredentGyventivnenaked it pustiblel, aurtisk tgsio ufah almaahyrexisting

e g g ey B i st o bt R e ing
ghay:kexr whereifi @ (mproved A2y quality erdutegt. rameisyircaneedanaliabe
%%&ge ,ﬁh&ﬁ, st Uk Y Pdike g@y@pmlo%x BRMrePs0e30 Mi ns

supe Pnat amt Was st or -80C. The protein
concentration was neasured using the NanoOrange Kit

( MRLRSUL&Ks FHPPE&SbodIntkA of: the%)r&s\éxﬂ'l%htldnsﬂhﬁlh 8bth 'ﬁ%&ws&ﬁd
in a YOtEIn concentration 0XIﬁHtE|6m§ ng rﬂ
Tﬁ‘@u&éql?wsﬁnééﬂ?"e‘a]@f)ﬂ%é%cd&???? A ‘tl?ré“?fbl G5 9ff1gge T and at’
C BRPRBAIH $06 dfgure 2asd Tintled N\ the Ir’e"sb’&ﬂsd FHtoes] cliii¥Rets 200)and

of oli on cleotid ta ant ., pr
00 Sy sp B SRt RS S0 BNt e o8 R P St
| ahb&gmﬁm caitibe ;ﬁ;ﬁx@k pattidubirly Gk plumlify[0T Fochtione mpstbe emsitored
hi bi t or coc t

| et h 1 50 I’ﬂ
 Fomdnt SpeiaSeh T defe Ghfos kP 13 AR 82 WcSdhs 3
Ng@ex&ncezmm vidthe mndmﬁs petmbldsiime ea@@ﬁmemlo@ nsmoeeledw

&t hrpichin st MOGFRES (Y e BRI A g0 ot

i panwerter adiich is igEcaSsible to the internetpretoptlasni d DNA was t hen
isolated as follows. 100M H O was added to each
reaction to increase the volune foll owed

aFieatei4sbovsua fowthembefiasay of thmeeserd jrvemios, %%f%%’efam‘

bfdof 328 iAfifed I£HHEE EHdcfwl%ﬁQrt@ﬂQO 13the Egtihhifi¢atin fﬁt?&g
0O a _new tupbe

The upper aqueous ase s tra rred
2 SO PHEN PSPPI AR RUD s e @%ae > ag4ording Ja dhe BFEY e
bbﬂo&f’:bl)ére fovarded to thsecordreohte] rd&mnmsmadxsuhledammms

phase transf to a new.tub T wa .
DPar cPaae 8] S et Ebia i e BT asestoinig
t the ppidicl et resuspended in TE. To elimnate any
co-purified oligonucleotide the DNA was passed over a
Q agen PCR purification colum and the plasm d DNA
ehurpewpqn can b4 make sipoiltanreustif hegOwith twozantrad foomts 286 330.00A
W%gct GbdoPRIVEHeE S Ot&m;'e%gb)e Qbta @lﬂ £Borliinp Yd thé Qﬂz%b\ protocol

OCO etent cel ter el ectroporatlon

ctol videodatp & 5a|ap@wé@a m Wé@b‘\'ﬁé data 355 mhicharg w'fl@ﬁd romae fist

3 donfrol rbbrh 860. trid ﬁlr@ foid@g CKW%O Qorets tﬁgﬂtﬁ‘m(ﬁﬂm&)rdmg to
concentration of and the cells e i ncu )?re

f B inferps proppsel tevnﬁmﬁ%a lff'hé"%? &1 }op OF canfrentialerlfp ¢
Washsmites t tBé &dornd ol ol 20t he nunber of col oni es
obtained froma 10~4 and 10~5 dilution of the
el ectroporation plated out on carbenicillin containing
I’T&C&luﬁbm%’ﬂ&néﬁ\ﬁoaﬂédtﬁé ze!nmyagamat ma:iddilioatcadulhyld ilacatibns dpr
cin re
t%a?e r e(r?t'% ?‘gﬁs IT(')Sr"'rrree it’ ‘gareq" It ?Stp ogs\{ ?l% g’ mEhe
nunber of carbenicillin reS|stant colonies. Results
Cell free experinents using Kny22stop The nodified
nucl eoti des incorporated in the oligonucl eoti des shown
in table 1 are as follows. Methyl phosphonates (MP) are
non-ioni c nucl ei c acid anal ogs which contain nucl ease
resi stant met hyl phosphonate |inkages instead of the
naturally occurring negatively charged phosphodi ester
bonds They have been extenS|ver used |n antlsense
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Appl i cati ons. Nhrcél Dekker, Inc., New York, Basle,
pp. 339- 357) . The properties of a stereoisoner of

W@Zd@?/&ﬁ&ﬁ% the a-L-LNA, has al so been studi ed. lléT/Nﬁzoos/osozm
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wn that b-D-LNA is locked in a A-formw

conpel entary DNA, however dupl exes between a- L-LNA
and DNA adopt a B form (N e|sen et al. 2002, Chem
Eur. J . 8 , 3001-3009) which is the natural form of
doubl e stranded DNA. Due to their increased b|nd|ng
aff ¢xisting conprounirationeeanectign frose arfirsheaptrolreem tashegndcpntrol

| FRMOYEehtah EmBdHirh S8 B FohMREE proGide R bARkiHROHSGbERE the Eost
(Kurreck et al. 2002 Nuc Aci ds. Res. 30, 11-1918;
FranggksAoma+ 1t ean aisp bpased piyen differpny contgol rooms havs diffcrepy poyyers. A

ChilsOconi#sll r6sth tadSrelde aiithdized f(b&letect and deal with bank robberies, whlle a

WP FoB 8B 18 AR SRS 4 S5 VROt HerS

eff|C|entIy into a double helix. ThIS |ntercalator

Rybrid st abiclit
g'léﬁrte:sgﬁ ;‘?say%l bl ngJ'%bﬁ%l?!‘e" | |‘p¥e 5e'X QembOdlmem
ckmgmnuﬂhsnﬂxds&mhdﬁ@mbéemmdaedﬂmhﬂapphmdaﬁmdnénmhéwe
| §&cﬁ,%%§§p%ﬂg@%%L;n&%?&;h@ 3&91%9 ﬁlsggée dﬁdegsé@g?g\gwg‘é
t genpiated by gliosed-cipewit television wetem 108 and regeist bya first eqprol room
eX8 E&'&W@@{o%%ep&m&nsoﬁ SEThdked ad%gfd?&omoﬁdér@gsm

mne 1s internediate in stabi] et ween A

amh@m%@wwﬂs‘tosm lepst M@CFS&*b{eH%ﬂF@FHﬁt VBigh t5f
athodd @hvicé AR dr&Wﬁ£ Rﬂ ﬁﬁ sh&w claﬂ-tljlerl% fréocimionibom 300 can here

nucleotldes 3%% |ne are eS|§$@nt &P
bgaygonisel yma? mate é"r‘f&“%f F?Sm &
f MaIofaR bffickl Bidl amhybme goliced Ih hnmimheﬂﬁcﬁoaal;ty of “external

sequenges i ci.ency .o s
C B i ero e, PRt hiner R bis e SAHE e 8
amadeev8ymbrerifiad. met hod for exchangi ng data between a
first data processing systemand a second data
processi ng systemvia an at |east partly public
c brndditipe withashove embndimentsethp pressahinventior basimany pliFtiagationg
wﬁ@yhrg Gl @&Qre%S/ mq'olfo%g%n?nw ng data between a

first data processing systemand a second data
processi ng systemvia a conmmuni cati on network at | east
partly accessible to the public. The present invention
relates particularly to a systemfor surveillance of a
first location froma second | ocation, naking use of
such a device. Wen data is transmtted froma first
data processing systemto a second data processing
systemvia a conmmuni cati on network at |east partly
accessible to the public, such as the internet, use is
made of conmmuni cation protocols, usually the internet
protocol or a simlar protocol. In addition to having
vari ous advant ages, these protocols have the drawback
that persons with malicious intent, who have access to
the rel evant comuni cati on network at |east partly
accessible to the public, can gain access (al so
referred to as "hacking") to data processing systens
linked to the communication network in relatively
si npl e manner via such a comruni cati on protocol when
they see an opportunity to present thenselves as a
trusted party somewhere on the comruni cati on network.
This is often possible because they nmake skilful use
of software errors, user errors and/or setting errors
of for instance firewalls, routers or applications
l'inked to the communication network at |east partly
accessible to the public. Known security techniques,
such as firewalls, which are generally inplenented as
software solutions, can still be bypassed and thus
forma security risk. The functioning of the data
proceSS|ng systens linked to the communication network
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internet protocol, is operated for reasons of
sinplicity of comunication. It is further usual for

Wd%@@%@:ﬂ‘m signal itself to be transmtted Vi g@EyNL2008/050274
di
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erent connection, such as the above nentione
dedi cated tel ephone connection. Data, for instance
visual material recorded at | ocation for
surveillance, are thus transmtted froma first data
processing systemat the location for surveillance to
acwmaond data processing systemat the control room
and command data, for instance for operating recording
means for generating the visual material, are
t i AGrsurhunicationfsysem foyexcherginglatayia 2 perpmunieting netyyerk ahleay
t Befech | rOceBdiRCHHEMMARd 5 y8bridata
ap gkl%gf{a%@lseg& ggg?fiebn. Hg\k/lveﬁ\ﬁ}s‘e?% he &%sger of these
d atogesprHTEEH ¢ PE8E-ens bei ng hacked nmakes the use of
a CoMguGiataipRiteRink Waldh alapttdid Sbmpaiitdty ackordingse bl e to
the public |ess attractive vvisrt h%t furthers Lot SGkeaQUh 2
agai nsemIRication pROtacgl wherein the firgt data progessing SYSRLY 2
exchangs: cedling ®)Re @navRicaiidimetwoek aia¢ast partlycessssibig to the
system %Rﬁd ot her systens linked to the data processing
systemHhis is because a person with malicious jntent
can gad secahd dets probessiag bysleme compoising atrieastiengidate pracessing &y sted
the co nj.cation .n . . erein the
manag e%‘l g 5?%5%5%%%%@“% 2)et ﬁcg; t ﬁ e u'{ggé:rgé_}i@tg ﬂgs'éhy
means séond datk progessing sydtemas linked kig gisergnd gaupling t9dheoci at ed
WD DRG] 2ol 1083 GBI SR Rk byl ar _user
of the a processingsystem of the comruni cation
net waarketettidedfin that been hacked, he/she is considered to

be a tLysti@He HBhd bufiihg®EdiirisS&AIAARbARE M InAtedsyibk ks data
linked to the data processi ng s%’/st0 m and can al so

gai n awafBsaccerdiog i he pommunicat inple manner. Wth
a data processing systemit is possible to exchange

not only data such as. aydi 9,. vi deo_an

i GPRREEHon ﬁ'ﬁ?“éfgg"ﬁg%‘g? rl’ﬁlaﬁjési‘eergz,eﬁ?'g%hgp “e-mai |

anemalaiicatibh erworklat leasopstpecssible t¢ thy pyhlictiva ¢pmmunication

the ¢ njicati onf,netvvor k. These data are all

t PEREPOTYRBe BRUP Leri i nately over the same

comunarci@ttiased fizehvamiinisation|natworkesuRln as/ e BeERet.iptjanet,

SySteﬁeBWI;a%@’ LSAﬁ\?,%Aﬁyvﬁg,mgamg@Dgg;bl e data exchange
ed by ftor

is han instance a firewal| or data

enct y piri Brbascdivarsless aommupicetion ggavogs incpdng RS Yok Mar e,
the seagmem,emmpmme by finding out a
password, an encryption key or by maki ng use of
softm%@s%ﬁék@?‘aﬂ}%@s@;therefore an obj ect of the
preseng, jspwention to provi de a nethod and system for
exchangi ng data between a first data processing system
and- a §5§%de data processing systemvia a

comuni cation network at | east partly accessible to
the publi.c which at | east rt4 '
stacBEmpEBn R e i i Sharke ot i o) Fastie 8
priRs@aplingsiveaiptisesn praogt convaer for synyerting fas? acserdingite the yeed
of a first |locati f ] WS hdport via
¢ roPpiopiciion s R e oA ARE RASONAE Bh: Aapte 12 Ao
prang eftb¢ grgusyfst em adapt ed to conmuni cate according to
a co j ' .pr.ot ocol maki ng use of the above

st atemgyprgt&_ﬁ%ohg&%%é i nvention provides for this purpose
a conmamivdmconrecasist em f or exchanging data, via a
comruni cation network at |east partly accessible to
the public, between a first conmmuni cation network with
at | east one data processing system for instance a
conmputer or a security canera, and a second

communi cation network with at | east one data

processi ng system wherein both data processing
systens are adapted to communi cate according to a
comuni cation protocol, wherein the first data

o e Y .



via the communi cati on connection. The comruni cation
connection conprises at |east a coupling inaccessible

demgl,@;()gr‘;raffi c according to the used conmmunigatAPihos/050274
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pr ot oco On ng to the use of a coupling which i1s

i naccessi bl e according to the used comuni cati on

protocol the systemaccordijgg to the present invention

cannot exchange any uni ntended data, such as conputer

viruses, (spam) e-mail and data fromnmalicious .

per sondata berpedtion as asentdingioaaRSa32. RSH§R RR4 2% or sinylef interface.

partly accessible to the public to the first or the

second data processing syste or fram¢th firFt dat

pt Gemawniqgiogyxsteshasciimeddn Sharatgriged jp g‘& 2h §a5§8f§t°zm

Ohe ¥dupfng¥ 86riptisest fiGtbeol EmRertte for Balefiag dithsuitable for transport

i naccessl bl e coupl i ng. The conmuni cati on system

A YA &BPPhe present invention can be adapted for

this pwide@ssnédioln t hat the first data processing

system s, coupled to recording neans for providing

reéor&%ﬂqﬁﬁ%ﬁgﬁghwa first location, for instance a

vi deo adatresmedion as scadiop omRS237H RSB RS#ZXer sifilag interface;

processin t | SmAda ansmt the recorded

dﬁ?ﬂmﬁ%ﬁggﬁﬁﬁgmsghfﬁe |ngg§g8%mﬁ%%tocol to the second

data processing systemvia the communi cati on network,

W 'doﬁgmﬁaﬁﬁﬁg)&&n 528 Am B R GRPST R0y Sih @ Dlhins, ARt ifed in

reproduce the recorded data to an oqierv r at a second

| thatihe epvplingjpaceespible tQ datatrafficacrrdifg inihg Hisd FPPBYNIERLPY

Phr8fofal %btﬂ?‘is%’ift 380 \Ghid ddBinde GBS MdHh € igicap ofet wor k at

| east partly accessible to the public can herein be

i nacc &8 éngiEdatpicgniediion; nst ance the i nternet protocol,

and t hergarantofmuinl Ng bet ween the second data

processi ng system and the conmmuni cati on network at

| east partly accessible to the public can be )

| paTvaesmidatic syiten Aodaimesinangef thioregoing rlaims, ghasacgeriged in
erein both the first and the second data processing

2@? em can conprise one or nore data processing .

syst ene fifivelapareonide detean ip penpled &9 1eeerding mephs defpreyéding

furt h%co?&i@ﬁﬁtﬁgfta{wﬂstﬁ@c‘%ﬁén‘,’e commands fromthe observer

and to convert e received commuands jnto command data
accor dhefirstdstatprasessing gystea is piagied s ransml thedecopdadi dgfa o
proce Saﬁécﬁ](gngc‘%stﬁeel&d SnifhRaddAGrotaddhpditReketdnd ldita processing
conmand data according to the internet protocol to the
first Syeem vigthsCORBURGANOD SEWHK whi ch is adapted to

[ eCei e debéhd QA pRBeksidatystemrislatti@st adaped 1d réphetucaothereenetded
data to a device which i§ cgqpled to the first data

pr oc e @R AL PEFETHALE KO ¥R adapted to execute the
conmand data which can further conprise a sound
signal, a spoken nessa -\id | . | ;
;e S & AR et BB o Aat Bl flrdine
d enearss dorprmidispsredorded tata gomprisPigans drepr the graup ofc ki ng
device Qr_a ' LRe. hfer DDA VidR
can be ﬁolrfciglredg"%t%gwgﬁagé\?vﬁgg &tglg éc‘?ééltrk(saﬁ lagltse the c oﬁtlér;lt?l‘/

r oom tsreamesiak DV® (digjid vidomreserderd ot a G TY pestent r st

| ocati i Fechi@ln of 2 RAfng!Js1 RSt & AKITABRLrO 2

part of the fIrSF | ocation for a supplier making a

ni ght lgedspsaksrsy to switch lighting on or off in such a
situation or in the case of suspected trouble, or for

i nstance to operate a machine when it has been

determ ned, renotely or otherw se, that adjustnent or
swtch-on or switch-off is necessary. In addition to
surveill ance of objects, the comunicati on system
according to the present invention can be used to

noni tor persons, for instance elderly people or
patients requiring care. In such a case the contro
roomis manned by carers or the control roonprovides
access to carers. In addition to nonitoring people or

.locations, it is further possible using the present
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Figure 1 shows a first enbodi nent of the present
i nvention, wherein a nunber of sensors fromthe group

di spl ay equi pnent is coupled at first location 105 to
a data processing systemformed by cl osedcircuit

tel evision system (CCTV) 10@. The cl osed-circuit

tel evision system 100 i s i n data-conmunicati ng

connection with a first protocol converter 200. Video
data 298a regerding otiepraducing syftere Bk At mEURNPT pBachpensor, @
combi B@Lﬁa%@ Getdk? £Vt @ Bird et RE] alliderizé plak Pk Co8esgndion
200 via the caonnectjon so as to be converted by

pr ot o&Ystem B/ WfgodRotiop AEtePIyat 4 405 according to the
internet protocol or simlar network communication

prot ocol , These dat§j40 re %rr mrgt ed by protocol
b FomRmuBlcatisg Y 35§ ’B%ﬁ'ﬂglﬁ’l“b i 'on "Rt wor k- 400 at

| east theaedohy daAL precssify systero isadaptei b rdceive §omgmande from the
conmunj cation network 400 at | east partly accessible

to th&PWhFic the data 405 according to the jnternet
pr ot otielse@nd dftopracassingkystem s fdpapted to conyver stceiveshepnmuAyds to

whi ch gl & &a&&?gna\{si sﬁité%le%ﬁ&ﬂg%ﬂrtﬁg RePLontARYQNiSEprodddy; t O
the conmunication network 400 at |east partly

acees slietseeond data precessing Jygtem THadariedls ﬁ'&“ﬁﬂ‘g‘t"&{'&ﬂnd data

CoNVenL &l Gan bl bifufidiidn HR%cs Hedirtt@ata prdcting

internet protocol into video data 115', audi o data
125" &fmontrol data 135', which are forwarded to

first eaitidah pfoeesing HdiemFs glapted i redebmesheccosiniand quant
enbodi nent of the present. %F)vte?gifon gggi n %éggqur
of -sentedir drta gRACERIBE SIS APPET R RGPS P Ml 476 “And
Vi deo deacowidiig coupia So thefirstdasyyiranessinpsypere and whick isagdpted
at first location 1 to a data processing system

f or mdoﬁﬁfc‘ﬁf'glgg?f%'fl?’@%f‘?' tel evi sion system 100. The
closed-circuit television system 100 is in
dgtaconmuni cati.ng. CORREEH Rl ¥ Jilbrdh fhé ErhmBQiaBGR chosen
c%r@g’ﬂu&ca%é?é%aﬁcg&ggﬁacl% ‘or control data 136 or
chorbithearoupeE t her eof can be fed to protocol converter
206 via,theimannection. Also |inked to protocol
converter %&8 s video camera 103, which provides

vi deo agpeken MEHag%H prot ocol converter 206. Protocol
converytyideo &gRatconverts video data 116, audio data 126
and control data 136 to data 406 according to the

i nter RHPIHFESPBELTS®fhese data 406 according to the
I nt.er REYTMF Ys@aQl are transmtted by protocol

06 . .cat i i i
et AP o RSPt o g L PELGS o g e o

Ccomu i peaduttion nikebinor k 400 at | east partly accessible
to the public the data 406 according to the internet
protocol are forwarded to the first control room 300,
Wino. dettiod férierdtenizing data vie @ comTUeatiPR BY WOk Fhirast paitly accossibl
t C ' ' beoRdBith Yrocessin,
agﬁgcs [ ’gkﬁ%%ﬁﬁwgséggysﬁcﬁg%pr ot ocoF s
cenvieay camprigwgeBrts data 405 according to the internet
prato i . e8si stem ddhPmaahe adcdbdingod
contr%?kpélggg\ﬁ%lsgg%ﬂev\%i crlgwg]sgre forwarded to the@?i rst
cont r sempyBisto@roteRk enbodi ment shown in figure 2 has
the adyasing@R firidhta probdsafiysemny the tanmifiation neworki ai kst
w th per se kngwn neans for communicating with video
carmer d’%@??ceﬁﬁ‘n@?@&g%“ggﬁverter 206 can for instance be
formed here by a video streanmer which is able to
control video canera 103 via for instance Pan Tilt
Zoom (PTZ) signals. As a result this enbodi nent can be
applied particularly advantageously in situations
where an existingclosed-circuit television systemis
present at a | ocation, which existing system may not
be renoved or replaced. Reasons for this may be
previously granted approval or security certificates,

T B 1 g, . S I Y 1 - "
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characterized in that at |east one of the couplings
conprises a data connection inaccessible to data

wo s@biisggraccordi ng to the conmuni cati on prot ocgdr/NE2008/050274
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Comuni cation systemas clainmed in claim1,
characterized in that the conmmuni cati on network at

| east partly accessible to fghe public is a

comuni cation network fromthe group of: an |P-based
fixed comuni cation network such as the internet,

i ntr aAAPIngAteroRd Spta PIORRSINg e fpRpmupiRicate agpgring o the
X- DSL coramuti2tibmpotdedy r el ess conmuni cati on network,

i ncl udi n RS, AN, W MAX E UMTS or.satel l.ite;
- aGsfRUP 5?%?‘%?@,“"5??‘“%5%‘“ t© é'ée g ymcation hefwork at
Comu idast phuitle Accessibieatmtiapublicai med in cl aim 2,

char act gilzgdelg in that at |east one of the couplings
cor&';'?'fa(? a ﬁ'rot ocol converter for converting data
aceor dinkipg atdeasthle firsteod the serondhdataproeessing system & thef  t he
COTTUBbfifhdi o idr e It 1k Sl PacSlilibRY fe P&mc LWH@ALBEIhe
via any of the group of: a Video connection; an audio
conne dnaressritde t@aleta tredisisecerding o the cammypigatieg Pratecgh RS232,
RS485, RS422 or simlar interface. 4. Comrunication
systemas clained in claim2, characterized in that at
| HaMethgdhas cdgimedyia clagp b9, ichgractedi#gd¥ses a prot ocol

CODV €laf ¢ pdsifon 6006RPIrgHY thd st obttié $eabiidaiatarockssiigSpsidnt to

via any of the grou f: a video connection:..an audi o
conne i°8'ﬁf““%‘°‘ﬁ§f‘ 8"‘@8%&'—3 tepst prinaceEl gertﬂ ?‘hﬁgﬁ’ ublis cgpverting
RS2 32 datiRgetSfding RSthe 2orifuricaibh protocsl t@dfiasérablé for dadsport via
accordin e thefused comuni cati on protocol. 5.
ComuAPCa T’ EYSt em as clained in any of the

f or egaivitgo cdna¢ctien; char acteri zed in that the coupling

i ngccgﬁgddg Sniluslgt a traffic according to the used
conmuni cati on protocol conprises at |east one data

c oRne@dats porineation ayrscqyding fp apRS23%H REAST, B§4eargimilar interface.
connection; - a digital data connection. 6.

Communi cation systemas clained in any of the
foregoing clainms, characterized in that the first data
processi ng systemis coupled to recordi ng neans for
providing recorded data of a first location; the first
data processing systemis adapted to transmt the
recorded data according to the used contmuni cati on
protocol to the second data processing systemvia the
conmuni cati on network; the second data processing
systemis at | east adapted to reproduce the recorded
data to an observer at a second |ocation. 7.

Comuni cation systemas clainmed in claim6,
characterized in that the recording neans for
provi di ng recorded data conprise neans fromthe group
of : a video recording or reproduci ng system such as a
canera, a DVS (digital video streaner), a DVR (digita
vi deo recorder) or a CCTV system an audi o recording
or reproducing systemsuch as a m crophone or a

| oudspeaker;a data recording or reproduci ng system
such as a notion or contact sensor, a breakage
detector, a swtch, a fire detector, a license plate
or a face recognition system or a video notion
detector. 8. Comunication systemas clainmed in claim
6 or 7, wherein the second data processing systemis
adapted to receive commands fromthe observer; the
second data processing systemis adapted to convert
recei ved commands to data in data formats suitable
according to the used comuni cation protocol; - the
second data processing systemis adapted to transmt
command data according to the used conmuni cati on
protocol to the first data processing system the
first data processing systemis adapted to receive the
conmand data; the first data processing systemis
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