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Title: Targeted nucl eoti de exchange with inproved
nodi fi ed oligonucleotides Field of the invention The

w@e@sasdsoi nvention relates to a nethod for thepepacC2(08/050198

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

nucl eoti des so that the sequence of the target DNA is
Bislev er t dioadhtassinghfopd areduett dantaining vy agend for reducing
particular, the inventijon relates .to the fargeted

ol eot icaebelfiast dotake i e astions JoRtAPEE Py an agent
The invention further relates to oligonucl eoti des and
kits. The invention also relates to the application of

t he rEhdpoeseBadivgemtion refhte¢dhto gondetsitnrg Bedatrpducts that contain

nodi fication is the process of deliberately creatin .
Ih AAGRLOT AZYTHE Yhis O hhel Faaﬂteﬁﬁsqn%a]ﬂggé iewtsyam especially

t h . v . . '
B BUAREE Bl YRR L AR OBLEN A tgkeon wp in
HeORRESH oTftheltoabuinle, €al pefformahpar ddwarse effectMtmhsditl adverse
can regenerate. These changes can take the form of

efédcsoinommpnpealth o espesiajbnan iadvargecstfent asgerirtadowitdy too high
] ti,G. mt i al, h . i th [ '

GHIRRR RS BS uhu i reo EVARRER e e

io;ﬁﬁv%&gi’gi@@ln@(fﬁlﬁoél%hg ithat t2R befuskuker Y UereefcdPFintdPal, and

en known for over 20 years, and have found )
sipeeilyeahvapgbncaf surh adversacomponmats effvods (imgluding drinks)
cell s _and mi croorgani sns for | nproy nts in the, . .
qaperipdlion t VRt WestpalAchd R AKIIPEtheREasp By inyeption is
Fip¥tdednt o B8 fhSthflin E%%r?&? B LHRGB 1 for algl{i&ication in
genétic nodif1cation consPst 0 ddi ng exogenous
§uaofeitprotiactshandanahe sk of mrkborgahiahs wh cbntdrémg sugar
confer _a new property to that cell or its organism )
wnidiesa bl yabeviarther gapsplethp é@e%ﬁ’{ttdﬁéfénﬁ9na‘1elegﬁﬂ§° some bacteria
exi sting genes (includingapplications in which the
ePMSssion of existing genes will thereby be
suppr essgayell-khbiWiOsH PRIV 5 tiedte s8¢ flsca@bBhydrate that also
effective in obtaining the desired properties, these
ha¢ hddersaredfavtywhehdiages upoin ther gystemcols coragpersts sucrose.

here i,s np confraql,. over th enomni 0Sj thons i.n
SPToRe i Bhe R BTUIE Lo RS THe Gt B UbPab A RIEH GoTiagiue and,
| 1 I ' [ , ;
UEDERLN ol outl BT A oA ROLE g rmitly, dishees
tytipeellfetaver the natural properties encoded by the

original and well-bal anced genone the contrary,
met hods dnotheraxaaplgAisUead ‘E?dfbf)h&&%ellﬁ lactgsg which also

t he addi tian ' [ Si 0, ty in
R L A e e s
meidrhfied bpallefgyexi sting genes. _

A i gonucl eoti de-di rected Targeted Nucl eoti de Exchange
(TNE) i sQuitieenr huthhenaaf the agyeese effeats ef garhohydyatesug food

t he, eukaryotic.cel,l nucle f thetic . :
BrOR are apr e g et anrdise Eindiai g, sheh s ghesitas, diabetes,
ANERHE RESRin Wi Bbldianbike ol eties that resembl e
In thelrr Watson-Crick basepairing properties, but
may be chetheataty ofithé ergrt highomubkiey of predwnsy azegnown and
RGP LSl L i AR b e
' s | Ref Rtk A8 Hedpeeed by artificial
o o R R Rl ATl e b pificd
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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reproduci ble results in both plant and animal cells
(Liu et al. 2002 Nuc. Acids Res. 3J): 2742-2750;

w0 eosaszsoPar ekh- A medo et al. 2005 Gene Ther appCYNL2008/050198

639- 646; Dong et al. 2006 Plant Cell Rep. Z5: 457-65)
Several groups have shown that the process of TNE
can be mmcked in vitro using total cellular protein
extracts. Such assays for TNE activity are called cell

§¥ 66 eas s Ofted it RS haWeb o, Q‘bgﬁ&ehﬂﬁlﬂ(ﬂ’ RAE tasfe essential ingredient
nutation that inactivates a bacterial reporter gene

lesds o aslesspeasansor atteastatifferenssirsunfaneiligetaytengl the food

i ncubation of a plasmd carrying such a reporter

p Gher with an ol i gonucl eoti de and cellular protein
froma pajdy Hbﬁ‘ﬁ)a‘f{? bt the/ Bfste Bhi&TtidNowtre is kfFlaced by a
plasm d 1's electroporated into E . coli which is used

Bt iheasifidr, sfteheiméolede tastefulepodaciNe salt, ithe ¢aste. profile of a
The cell free system has been used in conbination with
praduct ichapges ODRI: taReR ARNSA'St rauss e t al . 1999

Nucl ei c ids Res.: e -.113 - . . .
2000° Nuct B Sragitanggatiod 1 b iifles RHAE 4 [0, jpclusive a
4Pk, Phainalntaidd its pledsaldtaste,da thetseake tRADTheltaste essential

857-868; Thorpe e t al. 2002 J . Gene Medicine 4_, _
t@GBpandit, and eipegladlysmonndand slisapshatidest paaatains its sensoric

b . 5 Ao S
agglt:’ra‘iizedt%?ré%t fhel Beh cohvdredd id $dvorabldleffoiB. That is, after

experinents, e ol i gonucleotide effects a .
pubatingthein favmabld fadbe pffetianbe cgmponeots powdred BFWG)OIlVeI‘ted m
Into_a codon specifying ' er nor e,

. id. Furt
biasmdess ang é@@?ﬁ%ﬁﬁ%ﬁgﬁ@@%&f‘%@&w‘g{% Gdy the
possi bi 'ééx%éé%%xl' %:ﬂo%ogi(%eq&ﬂﬂﬁé)sgﬁbhg_ itR cRh UG sumed before or,

single n i‘nserti ons. asmds can b e

P&@Q%&Eﬁ, whieg Rohaw@ peiosi ofgl fooduohestsitien dhaet@dainpan amount of
he bacterial reporter gene, generating a franme shif

rastatdssentiahcathporents, ﬂndévwggaiy,rnnq&étl%ré‘} qush, peeviate or

SRR SpeRa 2 Rala 1R AEhEAAP RIS S et sid st
%é«%&‘i‘&l"dgﬁ%é&@&s GRRbAIpouAd s MriNE farabixéffects.

nucl eoti de not originally present in the target can

also b e used to introduce one or nore nucl eotides

into the targeé sequence. The greatest problemfacing

t he appl i t E in cells of higher organisns

such as plants is the Iow efficiency that has been
reported so far. In maize Zhu e t al. (2000 Nature

Bi ot ech. EP-08457 958 %eR5&) to pmtioad] focdsmrerdiblgrcompositions

frequency of 1 x 10 4 . Supsequent studies in.tobacco. ¢
(heonhg wetalerie intake loppmegiunetiopy gl_esi fg@gpmppil_slcgﬁr}prlse a

nd rice (;Gkuzaki . . 4 .
SRS i ot o gt g o
1400y ERANGEHdes land fFheneyf fregufrabeshaeinm watarasoldble
for the practical application o f TNE. TNE using

qilysadcha BNA prRfiacion gbHilst dbe nggm%fog@epg %%@Piafﬁjé’&s from

TN T

\%gdlg?gt% trA0P 7411%8%3& cop8aitidhdtdesctibed@rd BaiB@PBe iiseful for the
enp

iI's co ated that the fow efficiency o f gene o
apriophgldsae ob htlaltnbideamsi fagtars mudh faseabeBNg. To avoid reduction in

ol i gonucleotides ig lLargely lieved to b e,the,resul .
athaBybuacsrve Ruihaddh s oo ERsoLRes Fhed Tty is
nucl eases presentin the reaction m xture or the target
cell. To remedy this problem it is proposed to

I ncorporate nodified nucl eotides that render the

resul ting oligonucl eotides resistant agai nst

nucl eases. Typical exanples include nucleotides with
phosphor ot hi oate |inkages or 2 '-O nethyl -anal ogs .

These nodifications are preferably |ocated at the ends

o a1 . N o e
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nodi fied nucleotides in the TNE process cannot be nade
solely on the basis of enhanced binding affinity. As

wo bmsas¥soci ency of the current nethods of TNE PGI/NL2008/050198

relatively low (as stated previously, between 10 6 and

10~4, despite reported high deldvery rates of the

ol i gonucl eotide of 90% there is a need in the art to

come to nethods for TNE that are nore efficient.

Aeally dhgestyd, tHCcahFSAHbns AUEHINE a Y Eh Rt In Bfteric dosage

i prove on the existing TNE technol ogy. Description oﬁ‘

formas which pirotectbbe powpesiticns\againstsdémtvativn befondthe small
t.h@qt lg%é | ncorlﬁo ating a conbi nation of nodified

ARESEE 1§462F 8% t he donor ol i gonucl eoti de for TNE

that arejgappiH.6 Toyle! 03 o
acceptor DNA t haﬁSh?%?ﬁ%%iyaiﬁgfng%gﬁﬁn%%} f‘si d(leeg Qﬁbed containing
ancylaet addérlinkertAse tagethér with a@ enzyiee whlich &f cap¥ble of forming
can be in(ﬁzr&aea ed significantly. Wthout being bound by
eRdigpsaceharyde weptvo, mhiek eligosnachavidemust exert physiological
I,0G [ . I £ | eotides into,.the donor .
SRR bRk YR IR DS SO b G ppodibh o 5 Gieted with the
$saaghyoditiohRfeRCaRisOinth¥h, ahd, e IGACE ALy RASRYCHDA will start;
ratio of TNE. Furthernore, the present inventors have
tlenerdeniaen the fogsh ¢amposition thirfidaictignmey detmdee voless fast, but

TNE i [ ies, (1
SR £ Beetfiee RleREon Ry il 306 e84 ERbeSERRal oc
wi th nor p AUG B9 8id0o4eR aBhWs 29ethod)ofl1bwePin ht@l%: kﬂ@{){d glucose level

activity for the TNE process. Antisense technol og
ah svamimdls aes ablgdrglobeset ledekloawerimglagenta Mhef foechod tomprises
the cell.. In this case tgerﬁ(}]igoguql,eotides re.. .

TNYHLETInG an ARZYge cARARISHR ymthewring w&giﬁmﬁemble

; : 1 £C S i,C

Rk R Rl e S b e e PR P Champles
e¥Prose 3¢ (il tol hscOthHoalye kensured ehalart Bfdpatiraisns. The pH values
igroved binding affinity and enhanced nucl ease L
relereadarcin this eppdigation arewrannd aeusrdlepointingibn aetévige in the
response are al so characteristics that have now been
PR n|e§r‘portant to enhance the frequency of TNE. Mny
nodi fi edSimelae b iiRToHRULdLReIeSROWIRA3/05139]1 teaching enzyme
literaturethat show either enhanced binding affinity
aompositivns| mayeladewitdt zm enterieicodting, ov bichadnzyneys werk o a pH
dem)nsééaztgr t hat ol i gonucl eoti des contai ni ng such
hd9%¢ Pl ndrcl eoti des remain biologically active for
the TNE C At o
ol 1 fren s S Hiteck Y B b itlolie o &R bdfions. These
tampbhitionsadinkainysgoreenhibacteribNr fuigi bacentdiunthzyhads, which

thi.s cannot be predicted by study of the physical
BEEpe pompenents should enbiaage she digastigaso! qagbakimingtes and/or

BB Sk kB RS PR TRk htostinal conditions
Aot SENBHe PTh e H{dr6Aigad@Smb tn 4256 enbip Qilhted\sr iflctde

cell free system Thus the present inventors have
pdeansulated. nodi fi ed nucl eotides that are specific for

[ [ .t i Gl NE.itself. Furth it
o bel | ebitmnar - AROPPEedhe Hsbssmacriectt e S p e the useable
B4l AR RALONS 0SB ERRA %B@)é@éll?@Qaﬁfé%ttb%ehydr?genaée tflr']%(%tose to 5-

configurations. The present 1nventors have foun
beiagDrfrotsei Hethe eorking expropkesptharenzyméiissed are coated with a

osi.tions close.to, but no directly) adjacent to the
E?%tﬁ’ég ich §s E@Slﬂéélétt%g"‘ﬁtp&gg’&k‘ﬁsance of at |east one
nucl eotide fromthe msmatch, in conbination with
C7-propyne nodified purine and/ or C5-propyne nodified
pyri m di nes (together indicated as propynyl ated

nucl eoti des) inproves the efficiency of TNE to an
hitherto unexpected extent, in particular inproves the
efficiency of in vivo TNE, i.e. not in a cell free
system but for instance in a protoplast system To

- Y Y e o - .
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manner, such as in plant and animal cells. The present
i nvention is thus based on the inventive consideration

wo bas/1335e1 desi red targeted nucl eoti de exchangePCEBNLD®S/050198

achi eved by the use of partly (i.e. at nost 50%

preferably at nost 40% LNA nodified oligonucleotides

that further contain propynyl ated ol i gonucl eoti des.

The |ocation, type and amount of nodification of the

ol i gonuchgfabbitn GAkh REmYREItEshshATINE dr ShictiA®aind tdiSrotect the

di scl osed herein bel ow. "The present i nvention thus, in

emzyrmspthat peal taiemvierintino dithiodydan ipr amypywrdsthat are not

ol.i gonucl eptides. The thus nodifjed e

ke g i b B RO Rm e TSl e e ighihit the adverse
[ j I a all ul

RS qRIAI0 EhobiboRl Abho R Bd M fTehe Aliod U TR e haye a very

reaseiatathareagsfl autiony beirgnthd appenpartusfithepecall intistines, where

nut at ed_ pl.ants and, ani nal s, including humans. The

theyearbobidrategonsaingpe feubranpesitigps %nésr hawe apghert resddence

nd geng thera e s epce of an oligqgnycl.eot |.
s, 18 i sBRES Bl B erBRBEREe bo BR SpiPaH SLBRLiy be
gxsaPbd fa@id Bdrealaal tp ildhe ®AY2I NS @ m smatch base t hat

i ntroduces the base change in thetarget strand. The

m smat ched base is introduced into the target

sequenc By .mani pul ati ng the nodification (conpared

to convghpﬁ%ﬁgglA , C, T, or G) of the nucleotides,

and nore in particular, by manipulating the | ocation

and ano BN y | . [

"t oduc sk PreS Ry EAHbA BeBlos B oBo, CRBMGLARY HiGE BHRLe by

&mbiingsaktd edabatiaDHdIR- ahdngedisatcHartlcdesithedmicroorganism

position in the DNA dupl ex) can be_inproved. Another

an@lor tanognzyhee, wihisht iitropeganie and/ar apryioe is capalble of

target.ed .alteration a parent . DNA. strand.(first

TR PR e By DR BAET RiPERRTAP he Gorpponent or

E31RpExeNtisthh R & hOPRLGE B8 hAPersBalffcePBE BhRFhave b&@Sdffect in a

one m snmatch nucl eotide conpared to the parent strand,

lesseedegrehesaidriasteoéssgobiat nead-der ddandimaocharidescandsaid

that is nodifi with LNA at particul ar.,posjti.qns to .

ﬁw@%gwgﬁ)eangﬁ)ﬁ&mﬁ@ BE e rontin s fopeithout substantially
accent ' : proteins that are

%ﬁ%ﬁ ‘é&g%l%%%g@?fg@ﬁﬁgﬁé%%ﬁgggéigﬂg%ge. Thus, the

i nvent i VEhgipgesait ihkiention endkanudd ebthiestolgge capacity of the

i nprovenent in the binding capacity of the

sonanhy dhestartiagtedebin vhe stepaeh.cticonsiderable higheyrgmount of

with modified nucl eptides rel atiyve, t A
Biciido ARl oa B B SR 5§ tpREC AR Rt Porh B HERRAL bl b an
hosalse @Rkt OAEhe sy SRuE oPOI8d EbifméNat are not adj acent
to the m smatch and whereby further propynyl ated

nucl eot i bes fast eimhodipentittée inmentien dienge makitests ddood
typically . at the positions that are not .already.L

csBprieme hat bt GRS hetiissprnh timor Redfuiapcaparide that has
M‘éﬂ@%?&e&fébtrﬁ%ﬁ«ﬁ?ﬁ? iflthe s?§€e'?n %ﬁ Bi @%heAm¥ridhd (ii) at least
Insertions 1nto stretches usSing the

ohé¢ grormlrgahisde andteendyng: tapdlie of omerdriing ini the stomach
conmbi ned LNA and propyne nodifications. It was

preredient 4D 11 aeRBPPREMHOR ETRBIRER ROt iAVERE M #dvaFse effect or
Q{ 193¢ ﬂﬁlv GO %ﬁasa(%%%e fogctlﬁﬁoewﬁeh%a%w ﬁggt%;q\flee WHe%ein mono- and/or
I prove b I'ng erfici éncy, were not as éctive 1n

TNE as the present conbination of LNA and

propyne-nodi f ied oligonucleotides . De-tailed

description of the inventionln one aspect the

invention relates to an oligonucl eotide for targeted
alteration of a duplex DNA sequence, the dupl ex DNA
sequence containing a first DNA sequence and a second

DNA sequence which is the conplenment of the first DNA
sequence, the oligonucleotide conprising a donain that

I's capable of hybridising to the first DNA sequence,

o o o, oy T
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positioned at a distance of at |east one nucl eotide

fromthe at | east one m smatch, nore preferably the
w@badogasaiel eot i decontai ns at nost about 50% LNAPEDNLEG0&050198

nucl eotides in addition to the at |east one

propynyl ated nucl eotide. The dgmain that contains the

m smat ch and the sections containing the nodified

nucl eotide (s) , whether LNA or propynyl ated,

diS2 R MEtY andBNicBEor@Y BIdA RRIANG: edAMSe (Hi)d& AbE Pédtt with each

enbodi nents, the domain containing the msmatch is

dtheabetbratcoasdimfpitiarent positi on on the oligonucl eoti de

than the secti n@g{%\ggiéhthe dification is d

consi der'@@ PrefeE OgHBEH HBR RICTRYZAREHR PFoduces enzymes

B OhP AL R 0B B o, TR balb, SR MRorqanip is a living

Berost ghrsigdindenbse prdferallyai probicti¢ hecmeeganism.rByitably, such

be | ocated at the same position on the ol i,l%onUél eagg de .

amicreprsanisan inselecteddrom the ganesa Jeriokadllvg, Rdtanbacterium,

I e&%h and position. In certain enbodi nents, there can

R KEOMIEN one section within a domain. For the

present W& f@fthet Profed®adts thd ahzyhe ipamt exteellifar enzyme.

ol i gonucl eotide that contains the msmatch which is to

al ter thas BhAlteimiasivec bine bezYwe as ebtained frjmosiathedprm of a

hifte E‘gigiti on fromthe part of the oligonucleotide
yﬁgt.e? 2 RErearea™ ™ particular, in certain
embodi e § WAGIEL St HeElesént!iRPH orSMIARI tO Y pRicess for
| east the proteins involved wth this system or at .
bigashing ®heicrwrghnaismaseaitableofov egplicafibk)indbe dood nfthe invention,
whi ch of the stran&sﬂ) contain the m smatch and wﬁi ch
eqRBAgIngGselection of dagafiﬁénwéﬂ%gapésm%?}aﬁﬁ on their glucose and
orrectieon ] ol :
el R Rengr ety Iba ot 481 hRELAMA B AB6Rtom fructose
LAEEF Sl ALt ErIsibhkeinclibatingehe Relttéd arismoggmeisms under
therapy. LNAs are bicyclic and tricyclic nucleoside
stoth anlched in stiaeaondifsensinthepresehem Al B1086r PRELTL hat
ontai n.such anal.oques. .The, basi ¢ struc .
ifReth s il SuPEHREan Sol PR R b SlniGR that are able to
R e 1956 driddsahnl PESmPURELE G bAPoRéks not having
pat ggggﬁéfﬁ({:@u%%&\%% 99/r14?226, WO 80/ 56748, P
NOROV6 6604 fe AOra/ 18885 R vitigi sned| adverseseffest dnna desredsed degree.
043, 060, and United St Et es Pat enf5 No. .6, 268 49€ﬁt' al | hil
Biengpi (hosa mIcroRzgAREIEtaaTt ARFEYR thY IRAHALRontipRR rhLle

g{‘gdl{c%t')# Sﬁids&ﬁﬁ#éﬁ&ﬁ deonhpo I8 halvife 8Rid Adverk® effect or
I'scrintnate between correct and 1 ncorrect targets

hhvil BReG déabayed dégrieeyare/hhigistdl.o- stability (1 ow

tur nover% and unprecedented affinity (very hi g%

bi ndi ng Eoedsgnade microgrgamnisms axe migroorgarismsrwhichyare safe to be
i ncrease recorded with LNA | eaves the affinities of

4Pt HPgQﬂdOUSI y reported anal ogues in the | owto-nodest
range. LifijirSeforE¥iAR @ademihdd Bhicalturhes Mibosegadisms and
structural I'y constrai ned by a nethyl ene bridge between
pbpecally baygein anMR$Hrdrath toathhescardingto PeilMapy Rggesa and
restricts the flexibility.of .the ribofurangse rin
Khakeerasaaing ctrtose o uitanle S Senbler 81, 25 for
188 r?c%t&caéﬁ& dt N7o B6x L&Eto@ﬁ&'lh%%?ﬁin‘é U REFBEIWED, a small
results I1n an increase in the Tmof LNA containing

dupheite sf the dultanskbraht isyp uticghBMR $Biagdr platesfcontainegsg 10%

and hi gher specifjcities. PII\/R]@giect ral st gdi es, have duci
suerese Ppddasphatadsticd suHableo v e Tabico F e g producing
of the LNA sugar, but also reveal ed that LNA nononers

are able to twist their unnodified nei ghbour

nucl eoti des towards an N-type confornmation.

I nportantly, the favourable characteristics of LNA do

not conme at the expense of other inportant properties

as is often observed with nucleic acid anal ogues. LNA

can be mxed freely with all other chem stries that

o ™R I A o - o o o S




In certain enbodi nents, the oligonucleotide conprises
a section that contains at |east one, preferably at

wo esti3Eo; nore preferably 2 LNA nodi fi ed nucl BOL/NUOB08/050198
(s) . In certain enbodinents, the section on the
ol i gonucl eoti de can contain nmope than 2 , 3, 4, 5,
6, 7, 8, 9, or 10 LNA nodiTied nucleotides . In
certain enbodi ments, the at | east one LNA is

Qg&khiaq%fﬂ%aﬁtasaslﬂh}? 808 Lén FhedPStarlPlates | Bafidélethe plate

preterably at nost” 8 nucl eotides, nore preferably at
meshod, stugineakinddso besereemeddopthé presence aff desttangucrase and

or 2 nucl eotjdes f the, m ch. In nor e
levangyperage avisbin ﬁﬁ# iﬁ% vith) g Q&&n@% Qs
posi tion . ' . PR LARithT B3t :
m snat chggﬁe.%é}r?%ﬁdgst%%ga[%gl& | g%pl S pcgglIl ?ﬁgﬁgg bet \;\ﬁglecﬁose is done
b @sStRS 6hzand nhMenitdiddeNydrogehase) Trdbfadliowming seaction occurs:
rel ating to oligonucleotides containing nore than on

DAfctoso e BADHS BrmehaitokANALL Thie ameidiogtis anonitored on the

PhESE55e B Bl L SSln TR RSB Iy By e ot
AR o 3GInaidiRE a@ﬂec%glhéﬂﬁﬁ@@rapart by at

t one nucleotide, preferably two or three
nucl eot i Hasthdrrdeteils are peoniddd ne dxample 1 Kade agfradf

two or npre (even nunbers, of modi fi cations of. the

ol i gonuclesaseg ﬁi%@%’d’f"@?&)élt#g%esﬁ}"é’t’%’a%%r%’?ce is made to
anisis AUl p ' it@n of th £
RGP s 5 MrbethB BT R ToALRIERosi B of the presen
ROsddtic) @Hef thBBAtdrtedi 16 teredadtd seid mhBmedrghniforalso as source of

exanple, in a preferred enbodi ment, {wo LI}Q. are .
pogymedaetse yawaid fopd| coprnassinem acemr de Ry ERg e 410N,

di st f 1 | eotid t ' t '
nuc! cot 1 A0 ikt EaRb /6P B oy G T dei i the prosent
Exf'l:bel{tkd\llﬁhave thé PoSAbila oMt AR sondition® prekitlindhe stomach.

e nodi fi1 ed nucl eotides of the ol Lﬁ%gnucl eotide, aée
Miatderthextweodsat a tempehaturerarennilayal and atacidic ¢p aglow as a
i s_repl aced its ugt art ref I
Bhf B aspr o apanr kP oty toBapee B e, FafeslRTbLy

iA0%0q2 ?Hsfn hekhywat r4Bs lqulddy tbvalues between 5
?’e?{égﬁ%u%ln%ggi ﬂgen S, ntg%e:gtt%han one fn srrgtuch ?:ran_ be .
iamidr Pdudeshbseqtihetly deatdatenboastynd? agate.cEké wErzo0orgapISMS
ol i gonucl eoti de capn accommodate nore.than one m,smat .
@mdéon thedr an?meﬁﬁh@vldrfé%v@ahw&@a%qtb‘f?sow @H%Wh‘ﬂeapmange n
gbi % nucleotide. To this end, the oligonucl eotide can

e ﬁg&ag ' to accommpdate a second set of LNAs that .
fol I ow t HRcRIHsBGh REGB abkHIH bedldrdsebo aspurad bigdntdrpyration of a

do not interfere with each other! s inproved binding . ¢
darffering canponent nethebfospugatian. Bethigiwgy gue apguggsein increase o

parti cul nf or mat i on the L ' .

Ghe goeiaraat trrospecviy e Aaiptiion B WA ood fopmulation. The
'Hlﬁf@iﬁ%:c&fl BndhSLANE D, g LsdltiCliRO LhARGuhIghBsphate, or proteins like
m shat ch. R certalin enbodi nents the ol igonucl eotide
GaBeizOfPWwhee prateing.hree, four or nore m smatch

nucl eoti des whi ch y be adj acgnt remote (i.e.

nonad; acerie reaphiondrqtysRBRER PR @gﬁngdﬂ’[ﬁ’f?ér@%??haenrdlor
domal ns igrbqllg%‘fgllltg WPhdrPtIRE S §iAnkRbIhe #1dt h8pect of the
6§VWP%U$ r¢an conprise several sections. In certain _
grieeshBentionhendhbigertm érhkdeisansimed: Fbnats the reaction
potential insert that is to be inserted %g %Fe drink is ;
dakep phacesiny ectims srambetveea, thepmomentyshah the fogd,or drink 1s
fromnore than five up to 100 nucleotides. In a

simlar way in certain enbodi nents, deletions can be

i ntroduced of simlar length variations (from1 to 100

nucl eotides). The delivery o f the oligonucl eotide can

be achi eved via el ectroporati on or other conventi onal

techni ques that are capable of delivering either to

the nucleus or the cytoplasm In vitro testing o f the

Y a1 o o - S



propynyl ated counterpart. In certain enbodi nents at

| east 25, nore preferably at |east 50% even nore
w@e@Basabl y at | east 75% and in sone cases it PGI/NL2008/050198

preferred that at |east 90 % of the nucl eotides are

repl aced by their propynyl ated counterparts.

A i gonucl eoti des containing pyrimdine nucl eotides

with a propynyl group at the C5 position formnore

shatheuthiph@>the megeht i tRTole e fa{%@é Ess‘é%:faQ%Bﬂlg)%angt can

pyrim dine derivatives.Purine with the same propyne

Siipate it aeverse efféns, forpueimplerthkanomene wharesn shabhid ingredient is

| exes. and are hence preferred. Thus, in certain
Sarli’%f’@?f’rdzﬂl H&Fﬁ%ﬂ?%in&@%‘iw{kgsthﬂm’?ﬁ%ﬁt invention, the
IreaEReS 8flat MY ; W LS -
nucl eot i d%s ( 7- %’F%%@ﬁgf& eroi t\illgﬁ%\ggésm(?f{t@w&&%ed out) in the
Stemach- deaza-2' -deoxyguanosi ne and 8-aza-7- deaza-2'
-deoxyadgﬂ ne) i ch enhance binding affinity to an
even gr eatleayd c8ammansucsoss Bapteshs/ite sinsietieess creating effect in

AL NGO SRR MCBLRE Mgl Boor
54Bén pI%r tharsweall iRitestendromi (R yste MU hb %ﬁseﬁll%r where it may

m snat ch can be introduced, either simultaneously or
ppdesiliepgversn efisctyanbighecalotie malecutecandiodan diatmtes type II.

t han oneypi,snat ch on ei.ther adj acent..or renpbved

| ocat i oné‘x}n %ﬁn?%sée(ﬂsfs‘@’bﬁ’l 0801 éB.aF"Irrﬁh ar e"is meant that an
BRI @ehh10 t6 905 A] s%b&'ﬁineﬁfaiﬁg SRAAR, hifsom

three, four or nore msmatch nucleotides I'ch may Be
shpeasetistic effectpor the taesterudm petjduce odntailiigs said ingredient. This
ggie?onucl eoti de can conprisg further domains and

1RSSR BRRdaTR amplectamdthenmeathicel prang gther

- i il taj odi ment th
GPARAL % SENERAL cBEL 05 o L' S AIRATRIL? bl
bhatall sexisorivepdrosgiivedf hifodéde acceptor strand. Such an
insert nmay vary in length fromnore than five up to
100 nucl Bdeirteterred emhaditent, saig tastecesseatial ingredient is

i s, del etians e.intrqoduced of simlar
RO the Biel ABeP ey dorat bR PBB A D iofose Fructose,
LRstb &, plachsaNEaIaEyLs AARIMRBL s of the invention,
nucl eoti de i nserti ons have been achi eved using the

ol i gonucWauilé crryvig owethapmresoof tHapmssenaimvention, the
enbodi ts,.fhe.oljgonucl eotjde mgy incorpo e.a
Hb‘{eéﬁi’?sgﬁa%g’@ﬁﬂf#ag nugnley #&a}%%féatséwmjﬁ, Rphicha fow wero
AEEEMIL. IO oo HERGRRrIRRE T dUR% (HBBYeildh b8 B 122667)
Lentdrastovayesanteanted RF40R9 diopniied 4eCBS D2B668)NLbgconostoc

i ntroduced gj sim]ar |ength variations (from1 to 100 .
migserisrordes ¥ F4152Eepesitedban 6di e R266Daanddazntobariastreuteri

! : . Leot i de i I
FEBR0USASRH AR Cois PPt PURIREGS, B b’
Bbut@StocaResdMERIPELATOTBRIIRNs hRBThpaBll ofi0thdBhSomers, but
preferably at |east 75% andin sonme cases it is

onlatadieramcphationtof|thissmigoosgaytismhat apdl eH8i0d @scudragion of this
| d t hei | at ed t ts. A
AR REPELY 5y ot BRI GY ePbnst oRERko t h o tri pi
bond. T ' j .
on gy {6t Prerthep Qs{n@ctf: Wﬁ#g%%}ng ipvellt; A 9915@%1%0 1&9 use of a

nucl eotide basic structure ed at

wasriopr gamiem, tiechywihendiubgeciad tattdrhacly eqoditions ioindwed to
urine nucl eotide %Fi%ﬁﬁ 2). Both cytosine and uracil

BFLER SR SUAYHFIPRENCOM PherBPPRRscIidiavaey adyprsseetfects or at

equi pped with C5-propynyl group, resulting in

C5- propynyl -cytosi ne and C5-propynyl -uracil,

respectively. A single C5-propynyl-cytosine residue

i ncreases the Tmby 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; Ahnmadi an et al. 1998 Nucleic Acids Res. 2

PANA PN INA SN ~ . A NN A " o ~
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- designing a donor oligonucleotide that is
conpl enmentary to one or both the sections adjacent to

wo bmsnssomat ch and contai ns the desired nucl eot PARENLZVORE@S0198

exchanged (for exanple CCCCCCYCCCCCC) ; - providing
(e.g. by synthesis) the donor @ i gonucl eotide with LNA
and propyne nodifications at desired positions.

Modi fications may vary w dely, depending on the

st WaRiRd 6 8FersBediRlSm A9 &Q@@@QM@G@@E i
G R Alberse R Cereps  pyunt \gjiyrse effects in the

mmfmmﬂr@memwmﬂme by dligomenization or

rein nds for.a L opyne nodified
PRET Olil 8 FURAY Unibiesa Sye @eméwoomﬁmomag&mw@@ed by the

§%§§@%¥?§E pondi ng donor
sFlgonuc eotides canfib %ﬁggﬁgﬁéd e.g.

TACGCAL (Bizice@AGhy (the nhibdfodigaisdny pey) se)biut also their enzymes
modi fication as variable as outlined hereinbefore. -
B e per thearsenccorling tadhpineentipn mashalsganuelve the recovery

ot l.de in resence of proteins that are
gg%ggpgsmg VAPE of dalieRl He5aenange. for i nst ance,
and in ped hikiPhBY preféedididbédiaterd! ﬁhé HiigkdoPBhishilof 8 enzymes
m smat ch repair nmechanismof the cell. Wthout being
drunsedin aldgestive. ﬁncbwedlg@shde ngajabé iusetyafies consughtg a meal

t the | | i.hood t hat I I d
STHOSRE PG ohbocts Sorenia] gomo’ BRdGr iy EParies. Of
o au oo pBRLE AT mSE B R Rdeaty gl o the

momenvtedf donsdinriggahe imedly so That themajdr pamtaerftsaid meal is still
however, chose to focus on LNA

PSR é‘éléh‘? ghamaskatn Ay a5 HaRe of sy digoehieris sbet the gifects of
ﬂfla g resel \%%g%}g %[%7 Bobiln b %E}’x ﬁ&d‘iﬁg t? Iafiapt Fhe food

used herein, e capa
édiposition dé'rﬂtéh@ﬁlﬂg @6t d8ehiflal ﬁfo'nlée aﬁa/drhﬁsérdﬂﬁadme nY&itably,
on the type, |ocation and nunber or relative anmount of
thediligeetive is based o e daiay papdudtnburipstancec farmanded dairy

d [, | d Thi b | be
e i s moh o Afin 8y R B iAo Rerharides.
af fini tyAf QrnddlEinbicid SGBPRI Da fo@dqgéré:d@ﬁt ﬁﬁ‘@tr ﬂygsséntlal for

bet ween conventi onal nucl eoti des at .
ik tasde Gt frbidngodutct) el ihadi atyeasd effectt;; Wlsem mkmi up eﬂ the
at 1 . r the oligonucl eotides aof . the presen

sRFer oidhe sasrEex: FueALs; AR gPagiall ﬁ.squaasmlﬁ&w Ugepssed.

1 SSUBIR8 o g, T oo

énevgpdinfd fdd produodt anillaee é'b@n&ﬁ%xﬁ@n)t Rindsoinadvere | dalyl's/food

bi nding affinity, RBA ﬁnodlfled IS the sum of the

@@pﬁ@é’rl np Wathig t&:ﬁfqaﬁ ohy drate hamalye spgars, and espec1ally mono-
(%%gsn%c eIQte e V(\)/I t Il %S%PE of F cle‘otl RBA t

AR EHlep Proide SRS SVe8E 5850e 1B ’r‘ﬁeg B e getic or

@16kib ivaYudbf éﬁ’@ax‘é%ﬁ@éﬁﬁﬁ% hd G%Bé‘fﬂil@ﬁbf gﬁ‘cl‘ﬁfséJ&oﬁ‘tammg

| ength of m nucl eoti des or exanple, an 100

eimpesritiohs oftedcartdivial swectonersdiife wsd. <Snxsh semﬂtemnsrhcaﬂever

%‘%ﬂltﬁgit’ ni 5 ‘%%%%Sf%” et ggdﬁﬁ%eﬁzheft %t 9@(1 p@9 uctfncorporatmg

e [
DRke, Makolic\ H5E ool G Ele (ki BYRTATGLAY Bive rioo o
fistatlence aootiereysteivanesnvertiencdiBMurtliertidregnottll sweeteners
strands e conpared it preferred_that the strands
Wcsﬁﬁ?( by ﬁ%n%‘bmﬁrﬁ wghﬁ gavexnaentad @ythpritiss mn all countries. In
conparabl e I ength are taken. Note that RBA does not
take into account that nodifications can be grouped
together on a strand. A higher degree of nodification
of a certain strand A conpared to a strand B thus
nmeans that RBA(A) > RBA(B). For upstream and
downst ream secti ons, corresponding (local) RBA val ues
may be deflned and used To acconnndate theeffect of

L ) o a1 S .
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stabilise the triplex or quadruplex structure.
Modi fication of the LNA nodified donor

w@badogasaiel eot i des of the invention can conpri SECT/NL2008/050198

phosphor ot hi oate nodi fi cation, 2-Ove substitutions,

the use of further types of LNgs at the 3 and/or 5

term ni of the oligonucleotide, PNAs (Peptide nucleic

acids) , ribonucleotide and ot her bases that nodifies,
pagiteymbhY pRAEYIERSIn tdi8e ThAP UV rofn dMRubYY ﬂodconsumer while
bet ween t he ollaonucleotlde and the acceptor
samhePrsamensuhdrdage tbaff attiberahgweetenemedntdinaig compositions

arg P ich are oI| cl eqt.i de anal ogues ere
PEer 0B, piitite S5 BHaB R bhor gB e afber Gaste.

repl aced t
backboneFP%dg%%'?%%g?§S OFHgggg-??%gﬁﬁﬁfQEEngﬂﬁnnlnaybe
(Hegorined bhyth glsycofihd sonkadibd glyosglic Adede Thaodameric index is

Each subunlt of the eptlde backbone is attached to a
derbsRe ayarags l@éﬁagfﬁa% fehe ghaense)levelindiherdgodef the consumer

Qﬁgfl;&g‘}ng& Oé&&ﬁ%? arl{bglo 1t Jf Stﬁs l%(lay g%ﬁﬁﬁ%ﬁgrﬁg 14 food composition
sqaaild & aﬁ% N a0 6t @FBshyaIa té\Aheh tRN IS ﬁbd%ét*é@éarﬂy mean
affinity than either DNA or RNA. Accordingly,

thead gand sompraitDAa toreaticalijAhda pl l@gbglnmmmnglhg; since eating

PR R TBR A R STl bieh hheqsbdevel fusgpdotuglerring to

ﬁﬁ! ély@é’xﬂ‘fceﬁ{de%t bAB SR fENAINA é}?ecwy éﬂ%ggﬁe LEXESof a

he”pol yam de backbone of PNAs is al SO noré& resi stant
pmrtmnﬂarrﬁmdcccnhemsatiam This Vdleesyghitbe 3o $h@baﬂf\h96tlie£energetlc
r exanpl e, .in WD 92/20702 and WO

bed,
@5‘#‘3 E?'fd e f??fg coBRPEHIOR thatinpEactyely;ahesrhast by &he system and

t t G h PNAs
SEEERPEY DEDSLERREOt RHELT et [etles, Sher Pl

St at es PHheBaffeblive 5n5fg%tﬂ:&2alue 98 uafhgltl pnPanl@9 boodt denposition
contents of which are incorporated herein by reference
m@Ytbeedecr@ﬁmdf whieassteps amjbnqubw aypidyprdphahit thagthe sugars (or

des iibe th t hesi,s as I . as..
Bt pEEhhRRs aree s ARl Roled bl the BagtEp infRtinal
Makgre, 1993, 365, 490 ; N elsen et al ., Science,
1991, 254, 1497; Egholm J . Am Chem Soc,
1992, 11401089&my ehadsevingtthas is b}}'\llimﬂhibliﬁin@\(thel hyReslgticcetivity of
996, 24, 494; NieIsEn et al Am., Chem Soc,
17y 7ae SYErpse 1 8|1ﬁ’feéé5m§ﬁ ueygse s an %@‘?Sﬁmemng the

AR e
fusefosk afndr gllnesserdth xamaplooba efictdse iahildenug|Iearabie®se.

of the present i nvention are also known as Super A and
Super T Anefhesiknenyepesobilityor possibiéiventaskinaggeadance with the

TS0 B SR AP g e
1A MBERchhritiss b lsh@é(ﬁﬂlcbﬁols”ﬂhg}i@ abRIRISARCEARSIN absorbed

the DNA duplex. In further enbodi nents, advantageous

ingidhgl Henmapethédo aoh t@k@snawﬂ@n‘cha systeic nehabdisth@nd are excreted
ol i ucleotldesac n o the i.nventio

B thkdidnes A S RLBE SRR Sl e toed 1 the o, where

Pek8 eOMPoaAHE ‘iﬁ?a}% B%/e %%‘B@(ﬁl@ééﬁﬁﬁr ym@&nh{hethat the growth and

ol i gonucl eot 1 de he acceptor strand even nor

adtiaty of Maﬂmdmne‘f'mmicbadnama Lihaheodtdsitiach] flora, such as

ol i gonucl eoti de according to the invention mhich

further conprise C5-propyne nodified pyrimdine and/ or

C7 propynyl nodified purines inproves the efficiency

of TNE significantly. The donor oligonucl eoti des of

the invention can also be nade chinmeric, i.e. contain

sections of DNA, RNA, LNA, PNA or conbi nations

thereof. Thus, in certain enbodi ments, the

ol i gonucl eoti de of the invention further contains

other optlonally non- nethylated nDdlfled

o . T .
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preferably from30 to 60 nucleotides. In one aspect,
the invention pertains to a nethod for the targeted

wa@bkdoenadsoon of a dupl ex acceptor DNA sequence, PCT/NL2008/050198

conpri sing conbi ning the dupl ex acceptor DNA sequence
with a donor oligonucleotide, pherein the duplex
acceptor DNA sequence contains a first DNA sequence
and a second DNA sequence which is the conplement of
Lhetobobdli AN \BRISERIE- 18NS it Al ©17088Echarides have a
ol i gonucl eoti de conprises a donmain that conprises at
taassparkngibehavurinttheristesttest o t he dupl ex accept or
DNA sequgnce to be altered, preferahly with respect to
the firshapellaely,spraontypsge, 1@?%5&639@8@? SHelgfulenhich may
ﬁ{&@ﬁveglté@ 9?%@1@%&%9& %R Hrdd/Getyihe @Bmhﬁﬁs%t fd ¥xample,
and at feast one propynylated nucleotide as to
sx@oes analtbsgfeuctdegrlaetost, ghicose hydtgalddiesd;ithstsaiiNdugar
sequence conpared to an_unmdifi ed nucl eoti de at that
pedeauleharqcameertgd oindigesihlganolegulerdiker glyspsespelymer,
roteins,that are, capabl e .of .tar nucleotid
BBl itk AR RRE TR PG A 8T B R 1R, splago
Sligd¥act®Rsfle ® (GOSYCWRRN, €5 MisSarieey FOS BE GOS iR tdrhaed iis known
invention is, in its broadest form generically
il surhbdoenpennxdd have & prebioticgativitys that is, dbesruenmpounds
nimal s, .plants, fish, .reptiles, insects, fungi, .
R et st d eIt o herier Paciabi podiecriahy of

%Bgto%gélgiiﬁﬁf Bg‘?d@l;ac@ ,tﬁfflﬁleoifnt%alsﬂ&ﬁ. 3fertddAin a preferred

erived from nom c near DNA, artificial
einbodiaenest theuptezant diveartinan rmlle dNpard ofdhelshigar molecules

chronbsonal DNA, BACs, YACs. The, invention can be,. .
prasest i dhe foad produstsef themventipnare coReriegan; qliggsaccharides

bgyingngetb%ot%ggtq\?% . form applicable for many purposes

ering a cel1, correcting a nutation by
r est or at [®AcdRdahtswitiPehe finstuaipeet af the pédsent invention, the
I nactivating an enzyne by di sruption of coding regi.on,

restiitiopi e wisieoathei taiste eeseatiad ingredient and the ApeEBegmpgroorganism

FS e nRE PR L Ao B2y e Tt bl Dt
ﬁis:pwitg ehidaFrResankial thy RstdesentEdngredient will be
erei'nbefore, for altering a cell, correcting a

senisatricatlytavaikdieraid onlyt afteww ar dsyhpeconivedtest orgneutralized
mut atj Qn, inactivating an en by .di srupti on, gf :

@%ﬁﬂ*fnﬁ’gﬁ Yebtaéﬂpgﬁﬁaﬁlﬁﬁ%wgashoﬁ?ﬁ% ‘;beo%maﬁné% 998&9 fpte essential

g’l Gl a%‘%ﬂ] i G0 PEhniIRE Jﬂd/@ﬂeﬁzﬁ%@é &rd nP¥tually adjusted so
I8rupting e coding®region, msmatch repair,

tladtotiecrhsed bederitiadingfedi@htaistcongentedi or maitealizdd to a

i ncl udi ng gene nutation, targeted gene repair and gene

Rrrestetetminkik or mideastoreceniaie or depized deved yndes systemic

conpr.i sing one or nore oligonucl eotides as defined

ﬁ‘g?'n‘g‘?]l‘?n& sewhere, optionally in conbination with

pr ot ei nsALRA indieatsAP 3Rk rRbuA UG 2Yin dSEcId BFed in a food

mut agenesi s and in particular that are capable of TNE

doreposivient dfahefnresémt invehtivesganerallyiis at teagépbont 0.1 wt.%,

terial .obtai ned by the nmeth of .the present .
FERRe Bgss Sbrhe 51 Sgﬁé%ﬁgg Rstefds SueHs Pugedpglerably said
it G§S a9 §EEL (£ BRI0SS bRlo% tr@@e@ﬂh%r@?r@ﬂe%ly%ﬂ%ﬁst about 1

that are so obtal ned. The 3e Ivery of the

oiti% dirawinend thkencass diehashbsetrate \Simitdeatoopts até needed in the

ot her caqnventional techni ques. that .are, capabl e of .

e Roerring & thietnvieatione As érug%ﬁww@r 6‘5&"6%%@&‘31{1% to be used

vitro testing of the nethod of the present invention

can be achieved using the Cell Free systemas is

described i.a. in W0O01/87914, WX3/027265, WX»O9/58702,

W01/ 92512. The invention is, in its broadest form

appl i cable for many purposes for altering a cell,

correcting a nmutation by restoration to wld type,

i nducing a nutation, inactivating an enzyne by

- . -, Y



10

15

20

25

30

DNA sequence of said duplex, wherein said domain
conprises: (i) at least one msnmatch with respect to

wo bwsfizasst DNA sequence; and (ii) at | east onePeDNLEG0&050198

nucl eoti de having an increased binding affinity,

and(b) decreasing the distance petween said nodified

nucl eoti de and said m smatch to about 8 or fewer

nucl eoti des; and (c) recovering an oligonucl eotide for

HS 8 fodd E&ﬁﬁ@&i@ﬁn%ﬁﬁ%rbg@nteﬁﬁ@ﬁ%ﬁ- geHRIr 1192k N0skti ®7 such as
based on the observations that the |1 mtations given
betwden 107-0il 08rdellsbm] atreneddegh maiegntefeimbly betwedre108— 109

r i rement that the (i stance be e he m smatch and
?Qi%y@lii@bcﬂﬁff?%é‘%qrﬁé’rﬁg%ﬁa% égo‘llfeiaﬁsceglsﬁmil eotides is
not ar LI . i i 4es. 0 s
presont - THe SEERreRhiddiS Rt SOFI B SERPLorkiition of the
prewent svertthiorg oam bk dbtihg esickdaanisii gidhdae prefenitdy
nodi fi ed nucl eotides are nore efficient in INE than
HHErogBEARIS T SRk caei1n S eEFe tedry mps, oreataniag ceBwall ppghered

relates to. an ol igonucl eotihde for tar.get lL1e i
SRS o Bie gk i el Mg Bl 2ol iabhbaL
hedRin?. NBALlim$taG AR £n Plesirb Tiddicshidot @nd LddtsbadM¥bs sp.
sequence of said duplex and said domain conprises: (a)
einthezisg gineamiagddiruttan suerasepdmt converfesaress. Inamore

sequence; (b). at | east .one section,conprising at l.east
BHOC TS, e bt e Shs SRICHAYERRISHE 1, 80b 2 BhPEAle AESRAble
W) Il ' Efiked nucleotide is a LNA or
gﬁalg%%/%beut%iﬁeed%%%l ﬁgg)ﬁ%{%&( as described herein
el sewherBloratirgenarslaitdismded ithat exmhebds afesuitable enzymes to be

positioned at nost 8 nucleotides fromsaid ms tC&l
nped it the Frodraesapomitipns PhENGBEQSPHR ANTIHNN 28 BHULGS

di fied I ' dej e
R et D L R S
gagesudrade NeY8hSu@aseWaERn: friictial 66-fruetvsyliransfesase),
the LNA is positi oned at |east one but not npre than 8

galalctayl temndfexnser galagtoshdassls. andymaanitoldehydrogenese: s,

the nodified nycleotide is positioned at nost 8 .
nucl eot i I&igcqsy&wg%teaa%s%temy o b e Pﬁ’aeldrfn the production of

L PR ik | epGiage al 5 IalndoReAeRn.
engigte% nucl ggioiﬁgnelgﬁglrlg%nagg%%m%g&nﬂaa?%ﬁ.ut%rﬁgceartai n ° .n
Glhartiybeansferhdes mugite podused bytvad®isslaptisiacidbaetesia such as
nost 4 cleotides fromsajd, m smatch. . In certain .
Laststrorehessreutsia, LborthebdberBeere: Lo BEIH DR at

gﬁ%@é‘%ﬁg%‘?‘% %Q{thggz‘?{rrggmc&?ﬂu% S and Pefi85ARLSE mesenteroides.

nucl eot1 de conpri ses domai n that
i s capabFeuetosiitandderiseg mhay bberoédusid BNehe fujlosving mibiotics:
t he dupl ex, wherein said _domain conprises 2 LNAs. .
Egrtobecttbrereukeriolngiohaeil B gadoplorius, gk Segptococcus salivarius.

leotid f I , [ j
B St pP R P Bt el ARG e 30 .
2RHEMNostoHnebB teFoiWkd And TResBadiBud séhfrandisoénsiai dhd
dupl ex DNA, wherein said nodified nucleotide is

pusidorgaesnebble Glunerdabelichéerssmy Zymomaedsonabdimratiirobacter
Descri pti.on of, the Figures Figure . Schematic
P BRI GHEc 513 HRHBRE Frce e BHRUge. An

Ry Ee ML SN ?)‘i{ R RbAENE e 3s BHE I &R sH@rase from
tﬂﬁfz;c? |srta%g%|gge?<changéé(}9 Xf' is br ou%}%te ?nto cont act
Bidctobaclllibs eade@SE2 logupmee fpty show sl arelatidily ibegh degore of sucrose
ol i gonucl eoti de(.schenati cal | iven as NNN N

Addidgn: Kilpi V‘%é‘*’%ﬁ?@@?ﬂ&@‘ﬁ’f@%es occur in high

inserted (Y) . The acceptor/donor structure is
subjected to or brought into contact with an
envi ronnent that is capable of TNE or at least with
proteins that are capable of perform ng TNE, such as
are known as the cell-free enzyne m xture or a
cell-free extract (see i.a. W®O9/58702, W01/ 73002)
Figure 2 : Chemi cal structures of

I ~



10

15

20

25

del eti on producing a stop codon (TAG * ) were
i ntroduced as previously described (Sawano et al. 2000

wORmBA3I50ACi ds Res. 28 : e78). The seqguences OPCT/NE2008/050198

ol i gonucl eotide used in the experinments are shown. The

ol i gonucl eoti de binding regionds underlined on the
kananycin ORF. Cell free assays Cell free assays were
performed as follows. Flower buds from Arabi dopsis
Mi'ﬁlehﬁ‘%loh%quiﬁ@n%@th&% YEIoRsGRId SEE&S,. A SNBSS of

under nitrogen rotein isolation buffer (20rv

fMEeESy Wik e r &se| b&(l)act&rlﬁrmhwﬂn@ ingreakeriyDirEcultoging the

(v/v) glyceral, 1% PVP). was added. The pl ant
WEPPPESAHE MY %m@&llw BPHPEGHCIS- at 14k RPM for

30 m ns pad H&?d&ﬁﬁﬁ%@@ﬁéé& siidw a %g @f@&eﬂts%ve-fgi%n of fructose

pr ot ei n ‘concentrat’i on“was neasure

fanachadleTiede driviyineedinaly ey plhgkiced by) the fallbwing arobiotics:
i solation resulted in_a protein concentration_ of

é@@pbwbﬂmsemyemﬂm,s nLactolm@l@@ fermeniacm ocbeetobaeillus reutert, and

FRHBRT ol s 19 SSREIROS oo LA Ll Boc
ﬁ&wows)@hte%mk Béﬂﬁo%b@toc%se&@@@i&& &l MaptobaelinoNA

protease inhibitor mx (50x _cone:
LovfphetiecdrBivale mq&ﬂeoéawuthg mamlt@ld@hydmgenases The

tabl.ets, Roche stl CcS 2x cell, free
PERELY 8%%‘*1@1‘?‘? i I’[I§ lllfb?ﬂﬁﬁdw&refulwg the

5%%3@ each CTP, GIP,
&ooggarﬁ?{% eag%mdﬁﬁfgs an C@r%/l%m%)g%nade up to a .
total voGuhetedidh&dnnayitehprumineed byttherprobiate Besdobacterium

incubated at 37 Cfor 1 hr. The plasm d DNA was. thep
D G g%lapmsdasebn&llso 1100-iabiglag BHcroeTgaRIgmS ke

action to ncrease 0]
Kier o r B UEY ek T8 o e B BB r 2 O cop produce
él'a%fdsi'de?d%g (B@la&%@id@sé)" dadhanHgh8Kt ipndiedrthitB-gslactosidases
he upper aqueous phase was transferred to a new tube
amij@meddmacansé of thexpsoduvtionaefddigonerssvikhprebiatio@ivity.
efIy pun at 13k rpmf m,ns andtheaueou
gad p %mlgg)ogga%lsm%a admgaw & 088d as a kind of

?%sgg%@:rl @{ %tmlemg%&n 1Rforfer t ﬁidk@%h%s@ @ﬁ@ﬁﬂl@b a¥Bdable, it

resuspended in TE. To elimnate any
ftryPsorhétieds Mel iasted| teaisedt styete Dk lymteﬂaawdoxgaensms
Q agen PCR purificatjon colum, and t pl asm d DNA
el uted i the mpst pyeleyrrd embgdupent, # %Prmrggm%mwe lactic

ct.ro at e I
UERORL SERoRRLRA S Pad AU e AL B RS acilus
Ggﬂéc%lgﬁf)@céﬂde%@e nficfRFEN ATsm Na R bTter disadih d'diod hpphdtatlons.
fter this period kananycin was added to a

concent r nstead of of ODegihhinatien Fith surTeprgpRISmMNRISE fNEyMes may

or a.fyrther 3 hours. tropor t|o f
B sBd) ShimEhe ngS Cutibf A POIETh ARG Cop T ) i icrobial
88% % lfe(/QHé@crllge fro%‘ GyhomoRbd WdtRRs Qf ti‘aﬁﬁsglucomdase from
el éct oration plated out on carbenicillin containing
Asgengiilud hégerNer of hnonehoyignms cal cul ated bydi vi di ng

t he number of k cin resistant calonies. b
total nubbepesm %q?gy r TRSgmAQHOPES L PR %}déﬂy?’rl@mlte’ﬁ are
f [ I I
EHYRRRIE seBREHRH Eirn B SR GieBglial She e (e fg3d
Bt esitioshe Sr ithe evpaeatmts aré becahdegaimintsbexli atheorstimmical
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
natural ly occurring negatively charged phosphodi ester
bonds. They have been extensively used in antisense
approaches in manmalian cells. C5 nethyl ated
pyrim di ne deoxynucl eotides (5Me-dC) are known to form
nore stabl e dupl exes than their corresponding
pyr|n1d|ne derlvatlves For exanple substltutlon of

L, o, .




unnodi fi ed dupl exes (Wengel, J . 2001, In Crooke, S .T
(ed) , Antisense Drug Technol ogy: Principles ,
wkooatizzgoes and Applications. Marcel Dekker, |PCT/NLXN@8/050198
York, Basle, pp. 339- 357) . The properties of a
stereoi somer of b-D-LNA, the ard-LNA has al so been
studied. It is well known that D-D-LNA is | ocked in a
A-formw th conpel entary DNA, however dupl exes between
@ond&hbﬂén%‘ﬁ@aﬁ’ﬁlﬁeﬂ%%hcﬁw@t}f 84¢R 6m&|lﬁ%ﬁe%n&hsuﬁfengood
Chem Eur. . , 3001-3009) which is the natural
ﬁ(mln%itlououbl e stranded DNA. Due to their increased

bi ndi fi t LNA f h b h
Lo’ v of s Revin 7ineed Y Spaweordling of chemecnatsdoe
0
B B S cPand/gE gny BUS in AR (BRI el Hdiitrix such
tha toimnersceiohi wih theamistigeddeatial ingredient becomes only possible after

6- chl or - 2- et hgxyacri di ne_nol ecul e at either end or
GARTHIAP iR of ek, w&b@t +er wtww&rbthw@t@aﬂ kg disrupted by

?l% ﬁ)gﬁ@ lt%e' 2{&}] “Q/Iftacg' &c{tﬁexbgg ol égtngg ﬁuﬂfs by

eases pr oV
pedidles %ﬁo@tﬁé’ﬁﬂ%ﬁ b? RBE Bhealedg ditien babied @ﬂ)mach and so on.
ol i gonucl eoti des have been used in applications where

Snﬁabhaswrﬁramnlcpmaeﬁ lipbsguas endapieddicpdnorbaniss such as

Addi t t he d I | eot
st g Rgn Bt TonEthien @ohrty o e apgspiation should
QEQ&}%leerﬁfc%&eg%ﬁQﬁter& ed#}nés 8L a@eﬁgrzﬁl m@gin{wd substrate

to thymne isinternediate’in stability between A
alrdad‘ynﬁthaseomach st abl lity due to the for rratl on of

an additjonal drogen bond. The

nucl eot | Hstead eg RS psold Wﬁr%§ﬁﬁ éasf&ree%?eeﬁk ngredient and
&

fl}) > rﬁhﬁ%rg)?%g 18%'11 Qﬁﬁ/og%glégﬁl@ ’\%’ﬁl‘yconppé ?Zé?émtqudlﬁ{ef'éht phases of

88 @uenleRm dJobveh 3 douBtEemfuﬂslcnency of oli gonucl eoti des

containing nodi fied oligonucleotides in a cell_  free

assay Ti Alse: comhlaﬁtmmé@géwoth tthp@peuﬁh ﬁé&n&m’ﬁ‘élaé‘td gouble

osition, The vVen n rel tes
SRR ohae Al (2 feRiriPof, Og' BPA-1, 324 667, may be used,
VR §PRBhS chQFartBbs %@Qurdlvap@frﬁﬂo%@d badtlgial. Nvention
relates to rnfant foods whi ch have a favorabl e effect

on brai nDdperdapnenthe typk ofenzyeve hogfoemirobivdico the gptimal

ety i ot heyed 6 oot Bt A0 70 B edrIeerably the
gﬁ%ﬂﬁeggnhﬂr acp&qé( E%\felatﬁ‘ghﬂﬁ&rﬂﬂe g Bﬁﬁvﬁﬁﬁs dthieved at

ater age that ear y unh y or su optlna dietary

habipersauredrgseenrdibaedd0r @; the idesdlescotmbody tfmpéwnture. By
brains., As a result, there is arisk of a Iearnlng
enfansating ithe engymesandier misieprganiamsohie Iatésr axe Refein

S SEE 1P SuBlbde RABRRYEEN FLR A cBbEPhi L Pt makes
ftasoskitde NefdouPsd bl evldehPbn theWENEF corfdIR ueAGNHR ﬂhéefood
devel opnent al del ay often remains. The devel opnent of

¢ompesitipnf bostorante @mp@u@mmmbmtdnnmmﬁtmtﬁn etoa

d | bi |
o tent | ghoffe: BechadiaB T dRBIR tink P R atn hebVeeR dhe
fdl@f(forgﬂlsﬁ{ §RAR? 2R HPANS tRE tadtl e'sbé@nﬁ}sm%"i‘édli}énﬁis the

possi b hus, dietary suppl ements have been
plmsehoqa ef] ananhdppcm andtwpegnal]ﬁftmhtglnmmmhwem}w mhibitor, for
ction e often cont ' a- 3, and onega-
?eat%@astl% SAFiRF eRnspplian Tithedod pubicties e hsSing both
i mportant for the retina function and the brain
function. The product is available in a liquid
variant, especially for children who find it difficult
to swallow pills. There is also infant food with added
onega-3 and onega-6 fatty acids, such as
docosahexaenoi ¢ acid (DHA) and arachi donic acid (AA).
Recently, a Iom#fat nargarlne was |ntroduced mnth the

4 a 1 1A & o o a oy
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children from2 years with a T/ T ratio of 0.25.
However, US 6, 506,422 does not link the T/T ratio to

wo bmsdsssel opnment of cognitive skills. In additPOINL2M8/050198

does not teach that the T/T ratio as it is found in
nother's m |k should already bg,educed at a very

young age (around an age of 12 nonths) in order to
stinmulate the cognitive devel opnent of the child as
wehbtadss besiols bitudRAUTHhé ¥6o@ o B SRR AT U] ofing the
followon" formula conprising at | east one [ong-chain
pateraatian ledween the rgactents.(LC- PUFA) and at | east one
probi oti g,. and the use thereof for stinulatjng the

i mune s ySICERTRARISIR aRA{aT\enaYmen max ke BaderRquering a specific pH
ot . i _ ing .
BRI PURR SO I SRR s LR Wty
the Hew 't mislik exiBbe il tHe stmaclyfgeasraipay e ih thﬁhﬁgé of 2-4.

%@?r? %0%112507_ attributes the effects on the

st dinggneantion alspralatastoddieqise efrpmiotderganism, which
; [ tance of . the,.T/T ratio .

SR B HUBIASER HNBRAL 088,000 KISk 2k o polymerise

isnganundtiein\thd @digdniBri22ATbr &F pSlyRRATAdth 8NSULr unities.

optim zing the devel opment and/or use of the cognitive
skills ofneexsnple ofcoighra siipxpozghmisni rylewcinobtetméspaderoides

COor gi -flescribed .sel ecti on net hod, .
PERRA DA PEOURAED B ool 1B e oiing expgses wide infra).
adm ni st gy kg atftiﬁtl'iérree%‘ﬁ&ﬁni&{tabglte tteﬁgg)rhﬂnteh(ﬁ’ $1tb8d composition
For instante, for an infant aged 1 yéar at nost, an
inbelow theomperatarcrhdedat for the Gedctamd te<odeld. i s

sel ect ed I\/&re in partjcular, for an jnfant a%ed 0to_ .
6 nont hs 1 EHOPhEAMPORIR R seRay alexhave winkh thatrjsttoo high or

' referably. -Q 4 <10.8..1n the .
PO 1o R e R0 LBEEH, Which Eh iR Spipon Wboh Bnoyming
sankdfood Rohposittsg fonekimpld by diRitioh. | A¥@matRdly, the water activity
0.45. The invention further provides a nethod for .
apferithe sakistrengil of dwesuwmpending faod sommwsitéoreifascavoid or

1 he.devel nt and/ or use of the cognitive skills
grpngﬂc%h%lﬁé%c%gﬁ%?iogl%ﬁ determi ning the age of the

child anOfesnss aldo@nibiaddas\Wkthe ?BséiBﬂ?t‘i‘és dRefssed in the
optimal for that age, where an age from1 year is
prrviensipathgriaphsanay beanadé,conthvas isiag B Mataixi leasefl on calcium

0,3. .,The T/ T.ratjo of .t i nfant foo fer. the first .
phasphse) phach galf mpy el i e ShizencaibBit ingthe %tﬁawty_.rhz Which
" r‘ of o .

I A L T A
nficiooegpuisasnaed/of eagy@nti al ami no acids in infant

food is ,ﬁgown. Typically, the aimjs to approximte _
the conpblf Mest 3elarsedamhodiments kad toghe) qpuwarsien ppsaid

AR WY G cen VAR SHl o RRPRP e v et
éffiedtrihaht Haadnkasadnt Hold9, auilgs AchHhGHPIOvidd o QE.

the nutritive protein fraction of nother's mlk. Human

mlk is Genendliplit/has edvantapes torvsenhicrasrganissslinstead of

he Trp-cgntainin rot.ei ns,.a-1actal pbumn, . . .
PRREL TS B P eGP e Rresppbabentio Micappiganisms are
140 eRpEndivé tRAN RAZFINESUSRY mdPBrdviRb Eyguife%lh %nkzﬁo%?(%(nt for the
known i nfant foods” approxi mat'es that of nother's mlKk,
reagtion.of the emgymesipreparddibyvbhétat Trp, a precursor

for the neurotransmtters serotonin and nel atonin,

makes an inportant contribution to a healthy sleep

pattern. See for instance Heine et al (Am no Acids

(1995) 9:191-205). It has recently been denonstrated

that the content of Trp in nother's mlk follows a
circadian rhythm with a peak at 3: 00 am This was

found to be correlated with a peak at 6.00 pmfor

net abol i te 6-sul phat oxynel atonin in the urine of

infants who were exclusively fed with nother's mlKk

o o, o ] 4 a NN ~
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particular, it has not been described before that,
after a first stage with a dietary accent on the

wabmepsisake rhythm growth and rest of the i nfBEIL/NL2008/050198

reducing the T/T ratio in the food should be started

in time to support the devel oglgent and use of

cognition. For use of a nmethod according to the

i nvention, an infant food is prepared with the desired

T/'T ratifg cablB®rbBidticsiart aidditioRslly pesaurtSAThBEbE compositions
protein-containing dietary suppl enents and conpl ete
dfdhmihuentionyitds ng coumse of mpipettancetthiat abheast rant ohthese

or child, such as,a fornula for .infants or pr ur el
WoPIPtiGsraeractivated dy the gyth el hatds. ¥dp reaicef ReRtE sadd

Hgét%ﬁa%'r%e%% %Bﬁd?ﬁ@ﬁjs A 1S (3R, Thend pfHiofcs do not have the
nont hs, such as for 1 nstance for the preparation of

Pepertost beng irséistintf toatheatonradhndi} thetnhthdsareay beroated.

typi cal Ié relates to a conplete formu a conp_r('gsi ng..a

pr ot ei n @Becan usg hagtersnyhrbhare eubrred 1manasidic spdinm to
and the conventional, m nerals irt s [.Af

§er e SRR B ha R Th e Rt p1r, BT diRn (' A8, the

I'Aventi on ase

&ALy bNéRRméprodirsdbyosudhhabterinzadpwee W valuds may
proteins, such as casein, whey proteins or mxtures
inleeasef as well.al so based on vegetabl e proteins, such as

protein romcer.eal s and. | equ . Trp apd Tyr.

Bl 0 be YiHeSEHES Bk FubpaimFE of ttieesphb nyehioR Kas the taste

eﬁsrsghﬁhp 1&01%3{@%&%%14 %@mi&b@?@éﬂﬁﬁi £8d/02RMz9Mmef $1R8ent in a food
-amno acids or salts thereof. If free am no acids

@nepekitidn, the peesenpdntanrtion alsoaetates doy food lcamiposdion

whi ch nay cause a toxic reaction. Preferably, _Tyr
orapBpIg; the MuGEpARgAHSIARHQY PezmﬁnsftOA)epv%ﬁ%‘P#O%% or after

BB E R, o) i
et leab! ThatiRe thé fovd mpbtiph@baipissiagdhemicroorganism and/or

hydrol ysates thereof are used, Table 1 _bel ow provides
thre evaymye esuedd prafylacsicaly orythetanautinadlye ithy the i of

m | rotei n sourceg. for .the, preparation .of . uct

Ginie B G v H S i f SREL TR Bl e AP

pr epar at jroncRsudndy Qfisein oM b Hadtic@Mir ihgrédbhOwHi€ls fnay have

than 0.3). On the basis of the am no acid conposition,

adwdaist leffidcize 08 erpeats to cobswmetsncham mgredismdt be may consume a

fﬁgar ces to.achieve the desired T/ T rat(*/o. Sui tat%l € ounter th
ICOBIRASHILN SOMPELANG APIFYROTEAM HE Y Yol 0 counter the

' g i,hal dQ Friesl and Foods

%%%%éllﬁg&ﬁgt%ﬁgra%%@d%{r@gt ei n obt ai ned from whey

com ng fAamxehgdsefphipanbbdieneni dfitheenwentiands affoed

desal i nation, whey protein fromacid whey, com ng from

ewhposwition; forgneinticata amanted milk papduely ek 384 Yoghurt,

| pha Lact al,bum 0 r [ i
LRl T, Mo o PRRIRSRE LB AN g 635 lmos ando
fiBtol dehyArsdtthaby degRiiehnbm BaetoBadiIhiatspsLéutonbsiéc sp.,
protein sourcesAccording to the EEC Directive,

Atreptrcoscus $ik ondBifiobatievicn fwlpich @nzymes nopE biecpme active in the
enbodi nent, a ey protein derivate is used which is
BMICHFIRY FFYRPPHe perneate after microfiltration of

ski mmed E’s%é‘ciaﬁ% & thdGhbY@ikeMPR herdin khedbb® chinPBkition

about 0.57 to about 0.73. In another enbodi nent, for
tdrapfisesthamitrongenizin and&irreraythentielye psed before sonsgmption of
fromsweet, desalinated whey js used, Depending. on the. .
adesd prpdmct cppiaging pdretentialiyepresgph) tes egsential ingredient, it
casei n/whey protein is adjusted, optionally in

conbi nation with addition of extra am no acids, for

instance in the formof free L-Trp and/or L-Pro (see

Exanple 1). For the preparation of an infant food for
infants and children with cows mlk allergy, or an

i ncreased risk of developing this, the use of casein

as a protein source is preferred, in particular

_____________ S . — o,
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ingredients are, for instance, DHA, choline and
taurine. The selected infant food contains, for

wo pwsassse; at | east 0.04 g of choline per 100 pCDNLZI0$/050198
matter. Choline may be present in different fornms, for
instance in the formof choling salt (such as choline
chl oride) and/or choline-containing lipids (such as
phosphati dyl choline or a lipid mxture known by the

Y z?&&éri‘cia@éeué:’eﬂ %&éﬂ@g’thb%s@&é@ﬁﬁ&%gihma&ﬁpﬁlt@@tinal tract,

contain at |east O. of ‘taurine per 100 g of dry

amd eepeci®lythratgh/the wppémindestinaodach fchsedelagt may be

chalinge and taurine, still nore ferably in .

SRBTSIEDT e ving Ao SR RSB oRbil B Fo TP EBpsentjorp controlled
1262 ect Igﬁg?lﬁégﬁtf E#gfcl) gtaoﬁlv% cﬁ o%g ag‘rmrmr e %r obi %%}%as 8¢
patickéd thatsdticki tosthr waladete oPabdzivaty, o pdeargnalolryebapleagus.

a favorable effect on the digestibiljty of the infant

food. Al Bwitablereods,dprlsding beyprages nincarrotpfhis the present

tol erance_t 1]k .pEot el ns...Pref I [ t

il BLPRGRE) ertat AGLCROIF et B8 i aBr PLfP gl Hbcolate

Bidfsl, EPRACER! BUBh Prodidts a38Prefahbl padled @ piovide a food

strains, such as the lactic acid-form ng Lactobacillus

eomap&titieptheoing ve apcepiable Fiqiagalstability pnddsespiability. The steps
resent, i.n _an anount of.nmnimally,10exp6 to 10exp7. .

By giaventg AT cofdion Dedisenihe e 2pd R Blicroorganisms

aid @ng ULt TB N heed B HE SARER 86 vidiy 3P Eutl0 Pl eI Bro Rk Es.

a prebiotic, preferably chosen fromfructo and/or

gal act o-Il yetos imthar iadpsct, the hreseat inwentiangelabes tisa process to

éPWU| I g§h(fe g&?@%@gg@%iﬁ%&{f&gg q%&g&si%gc 1%}; gepsi'bdggtt glay be prepared

vl ol i o . L ac. _
B L) PEAFRESR o BlLRRbR R p AL AR RAR, vor
pRIEIS aftcRlLhLStR0ERalOh drustesbizatiohaitép,Ysupplement containing
ol i gosacchari des, as they are present in nother's .
the nzymeevaniioy misreorganiyms cappblepdicagverting he taste essential
inventors, they have a supporting effect on brain

Werelisitent and brain functions.

Fur t her , THE on fd 1995 ASR KW HE 21d1R0¢8 td I WhIe-1dBstrat tothe

and tol erance -increasing properties, particularly in
foliomdnegneddinaitendhexadples: i | y predi sposed to devel op

an allergy to mlk proteins. They can al so i ncrease

resi stance and/ or tolerance in case of infections by

3hAY Sﬁsscrllé‘ﬁiﬂﬁ”ﬁl%@féoé ﬁﬁds&i{:ld}lﬁgs igted contains,

0 Stance, up to grans o uco- ol i gosacchari des

per 100 g of dry matter. The selected infant food may

have a liquid or powder form the latter peeding to b

r econst i PeReEHING ohsuitablguniero py&a%lamwfe%g% [CONYRAsYpOL sucrose
use.. A skille SO - [ :
st S RaE A PR b b AR Br R RS fwing
prsckades in bottles, cans or cartons fromlam nated
cardboard. Powdery products may be packaged in )

sachet s, lvacuunPergenringef pelynmroroduction hyrmigrpergangsms from
the present invention relates to a container

%‘b‘#ﬁg‘? E?’ng a product conbination of at |east one first

i nfant f Qo f0he iSil: Baktdifa (NSudonbstocy 8@d 1aktdbakAliatd grown on
a T/Tratio of 0.3 and a second infant food for use
agaepldtbe conteshingesucrose. |Bdcteniatthat af¢ ableato prodfuce polymers
0.3. Such a set or kit of different products (also
referred to as "kit-of-parts") is, for instance, a
"fam | y-si zed package" with foods for infants and/or
children within one famly who belong to different age
groups. For instance, the container contains the

product conbination of a) a powdery infant fornul a

with a T/T ratio of 0.45-0.60 and b) a powdery toddl er
formula with a T/T ratio of 0.27- 0.29. In another

enbodi nent, the container contains at |east three

11" a L e o 11" a —— ] —
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has adverse effects when taken up in the systemof a
consuner i s sucrose. Sucrose is the standard for a

waewmeti3sast e, but has a high cal oric val ue andPCT/NL2008/050198

associated therewith, may | ead to undesirabl e weight

gai ns, obesity, diabetes type {4 etc.. Anot her exanpl e
of such a carbohydrate is |actose which also inparts a
pl easant sweet ness, yet nmany persons suffer from

Ifh @86rdsBlQipRh Iy 2blogidon mgeeptatéw MRS sifthy Bfony
adverse effects of carbohydrates in food products are
@S@banagemﬂmnshrasdkxakl|ndlcatlons such as obesitas,

di abet es, i.ons oIer nces. In the .
state of at‘ﬁ)é bi?‘? flwf gtﬁantum«%@w%dp %t 866a¢ Prasence a6 Recific

a S
2pfle batib ! re“?%p 8k ubh s (AR 2o MDA fulosucrase.
Micremganinymé chateorrtpiretbssergpleacad sblected.

artificial sweeteners. Otentines, however, replacenent
of the tdste esSeraemang phgraaunitelprodugidon drom feagose by an

BhEARR drefi s R0Rbiof TREABELISNADY Al ipetieS Wit ehe

268 IYsioH ofCRUBRREAL henhiRel RGPEc ﬁoﬁtﬁﬁéﬁ'lcally measured at pH
intensifier, oftentines |ess taste roducts resul

blikat aswzequmgtth ef 310 amp S daions fcduangbs: ecflépe ab BéQ nm divided

B9 552 qptar gBaSity o) S0 R B ity st 4 selepted. The OD
Bt %89ahh 15 i‘é& rabfg Eﬁ%eéﬁr@ ¢56 Bah 6,550 taﬁﬁtlg o Eﬁgﬁf@for the

conponent eci al 'y nono- and di sacchari
ﬁmmirftlof33ellBSn$he$QBajt. avai lability, while the adverse
effects thereof are_reduced,  all evi ated, neutrallz

or sonet Pres evEHItable sirpms framy faygerdvo epeare mﬁ‘ﬂ%ﬁted at
sﬁbce%gﬁ% ys Bff)g aﬁd&%{téqg 'V\Etltt @tﬂ&{o@gla?ldlt% sgfffneﬁ 8r€ah§ time to

conponent’sti'nvo are conver ess

mm‘rcldrg‘réstw Dhgahbh aﬁd&héhﬂﬁoppfﬂﬂimei@hsareﬁﬁ@hitefed by LC-
?rOV|de conposi tions which can be consuned before

ana efﬁefam incubation, straduspre pre-gultare¢dgya medium where

SRR s, S TR Bl G BEFGfon s
%aﬁ‘tﬁ%lré’fitétzﬁl@ﬂﬂ% sccutfalt R Stepfaré @etbct@pd conposition

or even convert said taste essential conponents in
conpoundBalsad |ong:}feam'tmxhlee>f stéeds 8, aBl 8t straing thatgmoduce a
EP- O 457 919 rg tes to fynctional Laods %ﬁedlbk
é‘BtFﬁblﬁ RIONEL 940 lﬁ@mgr% aPe{ardnpRPEREIPERE thegncubation are
%&%P p§ﬁ> sitions conprise at |east one
ysac aride pr ing enzynme fromthe group
conS|st|ng of glucosyl transferases and fructosyl
transf erases havi ng water sol ubl e pol ysacchari de
i9n ability. The enzynmes form pol ysacchari des
fromsucrose in the digestive tract to lower calorie

i ntake a b chanl min the di estlv

the 1 od 18R SSiPEIedhE T RS, IRBE e Cariictpides FRaDaR (deposited
f.qr, [

SBSaRRERLMeIS Hypathd o omesesias 0 el Reposted s
OBS d22669) are intabgesl forcd howeasphhe Iﬁolldveedaby)drfmour at pH 6.5, the
isorally ingested, the conpositions described are
@Bﬁétnietflﬂr@éu?ﬁﬁo%ﬁ‘t%ﬁr(i@t?e%é%%wﬂ@’fE'Q whi ch protect the

conposi t Soﬁr% ' @?%ngﬁagg Ea,é/\gg%ggégxe ﬁ@ é{fmttﬁgs ﬁf@ﬁ 3.0, for 1 hour

intestin feac an enz

GePIDSi 3 aﬁa 1|5Smﬂ@|§1§el’sldlq1H Gom Fsllowaibbp h@sep HB). @train FF4003
invertase together with an enzyne which is capable of

form ng an oligosaccharide in vivo, which

ol i gosacchari de nust exert physiological activity in

the living body. Wen this enzyne conposition is

contacted with the food conposition before

consunption, the enzyne catal yzed reaction will start;
dependent on the food conposition this reaction may be

more or | ess fast, but mnll have a negative effect on
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stomach. By starting to act in the stomach, a
consi derably hi gher anmount of nono- and/or

wale@aasdsar i des are converted i nto conpounds noPCTEL2008/050198

an adverse effect on the systemof the consuner. In a

first enbodi ment, the inventioPShence relates to a

food conprising (i) at |east one taste essential nono-

and/ or disaccharide that has an adverse effect when

g@’k@@_ 8993) s B EeribRbSIBe O eRn EHBRIIERN hRAD o e Phrd dRR8ibn is

ne m croorgani sm and/ or enzyne capabl e of converting
imduded kst theemicubatioaditgril 3(0.) Incabationmtqid 5 atone does not give
conmponent s not havj ng said_adverse effect or at |lea
AHgOMET howevarippua oRasPH 0. wrede tybgtion. at bH 6.5 does

r 0 .
RS e 05 PR p BT R O26 RS st
FOB300HEpositad @ PBS 2278 )dsolacrebécilluBareuteri that is not
m croor gani sm produces_enzynes present in said food
odfpomiedionthepdidfesentp Hag, |afl thygp differanddpgabridons givg the same

i croorgani sm and nore preferably a probiotic

Hlvi ng m

YPBBOSLA™sm Suitably, such a microorganismis

sel ect edphi eR2 Hh81i88EE AankB&ILPOBGIledSligosaccharides and
Bi fi dobacterium and Leuconostoc. In yet a further
pobfsecdrrides, heDEmexrRystemas usedcgjuipped witly Chsomaleoansoftware
a]éternagi ve, tﬁe g&z%)rre is obtained fromor in the
{Bropegs Synpyvatey ‘mi croorganism In a second
aspect, II‘B?S %&éﬁlﬂ&ﬂs@é’t@%‘fia?n relates to a process for
obt ai ninga croorganismsuitable for application in
the foodDabnd:shquateraniy GR4Celent pungp setbecite angraidient of
food grade microargani sns _based on their glucose and

f r uct oseinpsegsing NaPkhand NaAsstatecoasentdaéioranni t ol
formation.from-fr OsEr BRAer oneEkEhi ; .

i ncubat i ﬂ)do?%nb%ﬁg% %d ?nﬂéfgggg(g%gl Pr%&u dé? ng]tngrrg/cl\rI} 43096;

and i nt egfibRéx CAREOPACNSPAD hhalyRics eohgnaf (41260-mm) P/N 35391;
and/ or di saccharides; and subse%gent |y selecting the

m cr oor gdhosers EDHH} elactroehdmicad detspier;t t he nono- and

di sacchatj.des i conponent or .conponents not havi ng
an adver O%Wfég‘l%o?“ a E\%’"t’ 3ying said adverse

effect imignde gé}ﬁ@rﬁ?g R9ERTeor R1ESse 6W0OSE o
m croorgani smthat survive the incubation conditions
whi | e produci ng said conponent or components not

havi ng sg|,d adverse effect or having it to a decreased
degr ee, ?A@%P&e@f@ﬁ?p%% eé)? € m croorgani sms are
m croor g?)c;grg%@ed\miﬂp%gtéqfe to be used in food.

Pol yner mati1on Is determ ned by culturing
mi cr oor g3 QGHesdAatonsde¥i ahtly bacteria in MRS-broth

(broth according to ., Ragosa and Shar pe)

cont ai ni @dé%rfg%eéa&q%@mayﬁéwécondi tions (for

exanpl e, at 25C for Leuconostoc and at 37C for

Lact obacil.l us, strains). After growth, a small quantity
of the cotPEREY broth is put on MRS-agar plates

cont ai ni ng 15054,:sel 8efOENG | ncubated at a suitable
growi ng ténperature. Polynmer produci ngbacteria appear
as slinmy By milesNarAcdtatedl;agar - pl at es. Besi des the

pl ate met hod, strains al so be screened for the
presence %flm&ﬁagﬁg@%fﬁd | evansucrase within
their DNAW b o RhoAcdiBldaf 125 EiMeNNKDFAr t he
ability t0 produce nmannito romfructose is done by
usi ng the enzyne mannitol - dehydrogenase. The foll ow ng
reaction occurs: D-fructose + NADH -> D-mannitol +
NAD. This nethod is nmonitored on the basis of the NADH
to NAD conversion, which can suitably be neasured at a
wavel engt h of 340 nm usi ng a spectrophotoneter.
Further details are provided in Exanple 1 (vide
infra). In case in the remainder of this description,
reference is nmade to "m croorgani sm' as being a
conmponent of the food conposition of the present

. s a Y a o
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deposi t ed:

as CBS 122667),
w@ dmposisbed as CBS 122668),

Leuconost oc nesent er oi des FF4028 (deposited

FF4152 (deposited as CBS 122669),

reuteri
it was found that

FF6809 (deposited as
Leuconost oc nesent er oi des ATCC 8393
is al so capabl e of giving oligoners,

1

Leuconost oc nesent er oi des FF4029
Leuconost oc nesent REDNUz®8/050198

and Lact obacill us
Fur t her nor e,

22781) .

i ncubat i @ReRf fid¥ § A/adigor gani smat a pH of 3.0;

i ncubation of this strain at pH 6.5 did not

result

ol i gonerCélommatemperaturg5°€ furt her aspect, the

pr esent

i nvention relates to the use of a

wicroorganisnl_mhiph,eagen subj ected to stomach
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after consum ng a neal

2.
auUTrgveo

IO
™V T~

contai ning _a hi

h anmount of

taste esSampiles ofndfhpl ammewtedios?aﬁlﬂﬁfﬁ%@@sby an edwrpisiow of 1

t Iine
i iEd
Edle cHRnk

present

Int

nsu

The SBrGEAN
m%réllﬁg 45 Hk

e stonmach.

ng the

arhEe 11§
SRt
An

d

h Pletedtidntedk dp
advant age of suc

t
h a

ﬁg‘iﬁtd-g\golﬁﬁélb(#ﬁ}?gc%}ﬁ%ﬁdes are shown
& 18 nhinutes. Oligo’s

ahdeslymers srd stadwi las pebkeovish of retemtipn dvpatramidnep tm 50

may be obtai ned w t hout needin

EonBEs. { ToRe B0re A0HmARUeass @sed e fah

to

aﬂ?t?rt%% gﬁe f&a‘g’%&? for the next

%ng%&@arides. Sui tably, the digestive is based on a

y product,

for instance a fernmented dairy product,

t hat doegllnimplestvadre T0tintesndilutedpri@nid amalysis. The

di sacchari des.

pr oduct
system

oFh

As a non-limti
chipreafiognamstigere eoreeded forthe
et ,has adver

£ RE-LBRSHREP

e

d

ef
gar

exanpl e

n
blf%ntkrfélaaﬁsﬁo 13¢n%-he f ood

as%ogde éﬁ&ogn‘é‘@dxe grgcﬁﬁ%féﬁwgna& {Ctested

Speci

f a food

SHENRSEandis!ds B8 Bl 56415 BReh FEarbohningt ife @salerof the LC. The

I mport ant,

day's foo

a4 CoOmay

if not the nost i
sugar ¢ooerpoodociliganeraod the

: L1 . hyd o
5 ahineiee o At uTaL AP HERRaR i noreased to

.CO

Wthin th

source of energ

e

Eﬁgﬂhﬂe a pl easant sweet taste. To reduce the

energetic or caloric value of sugars-containing,

nﬁortant, )
shdwinringuhgtirns seasi aroupdr 14-17%;

and

especi al ly of sucrose-containing conpositions often
sweet eners are used. Such sweeteners

artificial

of the
| arge a

Furt hernore, é
done dorar imest twg tipes rhennthel sugarh srareilagestad

ave oftentines an adverse effect on the taste

countri es.
differ from consuner to consuner,
indicate that artificial

conpositions suffer from an unpl easant,
Food conpositions

bi

tter or

NS

not al

| naddi ti

metal lic,

on,

after

A Eflepl SRR FLAGET PERS

b dshiad & h 81ee en Ssstirhef 56 ¥ Fd anifeugaearMenhmasasements have been

| sweeteners are accepted by )
#And two times after

-taste.

y giver

the perception in taste may

WYX dARNEders was

I se

whi |l e many consuners
sweet ener contai ni ng

for

i nst an

ce

havi ng a hi gh carbohydrate content may be categori zed

on the basis of the so-called glycem c index.

Thi s

nunmeric index is based on the average increase of the

glucose level in the blood of the consumer after

.
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i ngredi ent and the m croorgani sns and/ or enzynes are
mutual |y adjusted so that the taste essentia

WO pgsasiisent i s converted or neutralized to a PCT/NL2008/050198
predeterm ned, or at |east acceptable or desired | evel
under system c conditions. As i ndi cation, the
anount of enzynes to be used in a food conposition of
the present invention generally is at |east about 0.1
Me MgedtiBWDIPRe SBgafRTD Rl of Baffer SHBS UuRtdbactiPls reuteri FF6809
I nstance sugars; nore preferably said anmount is at
eastls®itgested. 5 wt . % and even nore preferably at
| east abgut 1 . % drawn on the npns f the substrate. .
Similar Apeduehayaluntasarns Aoan Vﬂi\éaolawgr@@ﬁatetsotymé- This
. y Lo . N . _
REER h38eicB PR B AU RRER ATt Bl HEEARIARN SEPUMRE after the
pafstiohl of stigareakio hlfo Dughindmwbredipetbd. 1010
cells/m _are_needed, nore preferably between 108- 109 _,
cel | s/ m Thadleadglusse concensratinms efiplpenssms gerespopmalised. It

The, m cr oqr gank.s hat e _used in e. C i tel ON

9% PReeRR AR Eng hef b BBHIGRE LR TNk Es HREPERFERR o

e RraRisBiLARDE ¥ Jhigak A0ELABS Bt 8iE¢tefHeNElucose concentration in
exo-enzynes or containing cell-wall anchored enzynes,

tit blvodnThednsalie respatsesrmtheamount iofigugaes tadeneup in the blood
essenti al, i ngregdi en Non-limtative exanples.are
PR RdoreTd e BBt By A beoss ih SRS SHEMES i (s of the

C i

o 0nie Bl RBOYE bR by iafuflRp the glucose
pé1beind én dhs ibledal. Henewere in alpersen evitlndivdmtessype 1, where there 1s

robiotics. Mre in generah, it is ﬁg&éd thq& ex ngies
op ipgkinFPEPQFLy AR CRB SBR thakin £35e dggestion ol only sugars
conpaosi tions t £ [ I : ;
PR aTis et Pyl B IR Mol d ¥R S A HETRY e n which
I iBRS 6388 s 6@e GngedtBll lafeihasRigak € VEINiSUS hasteong indication that
fructan: fructan 6%}fructpsyltransferase), gal act osyl
thensiter axganigak adsodo theissvenkdmenvai t ol dehydr ogenase.
A ucosyl transferases are enzynes involved in the
production of various glucose polyners |ike dextran,

mut an, alternan and reuteran. d ucosyl transferases nmay

be produced by various lactic acid bacteria such as
Lactobacillus reuteri, Lb. sakei, Lb. fermentum Lb.

par abuchneri, Streptococcus mutans, Streptococcus
salivarius and Leuconostoc nesenteroi des.

Fructosyl transferases may be produced by the foll ow ng
probi otics: Lactobacillus reuteri, Lactobacillus
aci dophi l us, and Streptococcus salivarius. Also

non-probi otic lactic acid bacteria such as Leuconostoc
citreum Leuconostoc nesenteroi des and Lactobacill us
sanfranci scensis and ni croorgani sms |ike
A uconacet obacter sp., Zynononas nobilis, Arthrobacter
Sp., Aspergillus niger and Bacillus sp. are able to
produce fructosyltransferases. A highly preferred
enzyme is the | evansucrase from Lactobacillus reuteri
121 because it shows a relatively high degree of
sucrose conversion. In addition, it is known that
fructosyltransferases occur in highconcentrations in
anong ot hers, onions and chicory. The synthesis of
fructosyltransferases by bacteria may be increased by
precul turing the mcroorgani sns in a nmedi um contai ni ng
sucrose. Mannitol dehydrogenases show a very efficient
conversion of fructose to mannitol. These enzymes may
be produced by the follow ng probiotics: Lactobacillus
i ntermedi ns, Lactobacillus fernmentum Lactobacillus
reuteri, and Lactobacillus plantarum Al so
non- probi otic bacteria |ike Leuconostoc
pseudonesent er oi des, Leuconostoc nesenteroi des and

Lact obaci | | us sanfranci scensis are capabl e of

o g, Y
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enzynmes and/or bacteria are selected so that the
optimal activity is achieved at a tenperature between

w@200an8Bsd00C;, that is, close to body tenperat uP€r/NB0s/050198

encapsul ating the enzymes and/ or m croorgani sns, the
latter are not in contact w ththe substrate being
present in the food conposition, which nakes it
possi bl e, of course al so dependent on the other
constituents of the food conposition, to store the
product at anbient tenperature. Another nechani smfor

i nhi biting the reaction betvEamshe mi croor gani sm

and/ or enzynme and the taste essential ingredient is

the presence of an inhibitor, and especially a high

frol ecul af‘od’éf&?ﬂi)ﬁi'sﬂg @ EPIeaSE Bhe %35 dRBALP hondl L&/ or
consunption o e food product encompassi ng
dishbleaitdanhat habancadwsrst efbtiswhbntthkefagadin the system of a
conposition are diluted, allowing the _interaction
erarsheest and (ieatcleant ene misrensganism Ard/irsmyyms c3nahle of

b i gy A
bRl B SPabBp ar L6,  oBp BeeS shhfoments no
B8PRG lidl ¥dvBese cfedidras lbdstddvihg shid hiigesewfRein a decreased
generally a pHin the range of 2-4. Particularly, the

degrent whereinsmoned andor disacoharide (Dfangl mieropsgapisnsand/or
whi ch whe suELected. 0 s#onﬁch égnditions %s i nduced
PEGR? Gohe RSB IGACt TN D harh SUREH BEP G f R HBPUDR: { he
ol gorrerF@ b&ﬁp%itﬁﬂl FOTBFdiA8 b Uit 1SHARIeihddill @8ste/Bhsential
exanpl e of such a mcroorganismis Leuconostoc
mpaenhadeirdisachnaide iSR4GR3e coMPCuad 33)haxwsaw sffdcti on the
wor ki ng_exanples (vide infra). In yet a further
mewshfeebnt t he tenperature of the food conposition is

el ow th . f.aryt: r td : :
Jocur,  Theof ERab3N MR NEORRSS ('L 1A% b said,
thatootSakigm prafuces andendyone thdt izl detouted fione the geoupnonsisting
whi ch condi tion changes upon consum ng said_ food
obtheogliucpes, transferacespinclwding dextram sugrase; fracieeyl ransferases,

th t tivit d/ th | t .
it dcenirristerd SRpaLiertet fEg o HEAR dhithydPeyipranstorase;
%&&%&d’bs% thehPSRME; afll nERNAE6IdeBl 8foge@mBbNat i ons of the

ossibilities discussed in the previous paragraphs my = |
e made, Fsod homposisiomp@onding te dizise @, srhegaincthemicroorganism 1s
phosphate, which salt nmay.lead to an j.ncr.eased pH in
B IDE SHEEIPTERRITR, FRAPECCEEP I RERPIBHC FLCHRArERBIP S 1 1

an i deal pgoy EBﬁggﬁigfonf é’({cofcﬂ)i | ol andi% & Q04 GRRbRTA the

and/ or enzynes. nost preferred enbodinments |lead to
htiercoepaeisai dnsedéctedifeorthreatinent Ldetoliaeylas) Bifidebseterium, and
effect into conmponents that have a beneficial effect
Lauedrostagman or ani mal body, such as heal th inproving

ffects. .Generally., .it v.ant 0 . .
i cr oor ggﬂ?@ ﬁ%mipﬁé{t%o a%%%%%yt%&slglﬁ%%f %eorﬁi gwdh erein the enzyme is
GAMees AR e nddhe present invention. M croorgani sns
are | ess expensive than enzynes, and na¥ provi de a ,
ui t abl eFeod icompoeitiorn accordimertosany one of clamsdndyyherein the

Brebh0s RiaingaRbI & ngBEnt o oon [RELe TR Fedgism.
kS Of coppse 09&3@??8{;{ %&fdﬁﬁﬁﬁo Aty beast thaprecilitdaems,

probiotics are ed in the guts. That 1s, it Is
waatbirethonbatintifve disaahbaicked() and nriviooegahisnt ongnzymeii) do not
in the,stonﬁch IL he probiotics, do not have the .
peassarith egehipsher beloxe spnsmptiop,becatsivdbn PIgrop Rgpism or
these nay be coated. One can use bacteria that are
cultured in an acidic nediumto achi eve an inproved
resistance to an acidic pH By such culture step, the
activity of enzynes produced by such bacteria at | ower
pH val ues may increase, as well. Were the first

enbodi nent of the present invention has the taste
essential ingredient and the m croorgani sm and/or

oy Y o " e
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Screening of suitable mcro organisns for the

conversion of sucrose and fructose to oligoners and
woreousilssb1 i s done according to the foll ow ng pPODSURNO®DS0198

1. Screening of polynmer production by m croorgani sns

from sucrose by: a plate nmethoed: bacteria

(Leuconostocs and | actobacilli’)  are grown on agar

pl ates contai ning sucrose. Bacteria that are able to

SHAME & AR FRIACHID P HEPRAMARRGA toA Hshr Yt @AhE Dr after

on"these plates. The sliny colony producing strains

amnsusgitemi.ed; a dot bl ot nethod: this nmethod | ooks at

e R IR Gl T
V%/hg%eqﬁrrﬂgﬂb S:ﬁ? /bP3ls 0N %ﬁﬂ@ 82 hesé ngiﬁf%?ﬁ? hfsn¥ %L' %ﬁtzggre (i) do
0 r ro

creeni ng O manni t ucti on ruct

Bot 1ALy REtlassely otlidiﬂaeﬁwdj@insummﬁOWdaUQe biAthe phﬁémal and/or
coi nci des during the conversion of fructose to

qlmmxcabpomht@pﬁ n ;tbp nmcenévmeéeqompi%fag@ p&e sueh phatthe
{
Siofe IS0 ol 1E00: EREEIBRhRRUGFR i iggeedion

O nmis smaller than -0.2 are selected. The OD at

00 nmis preferably between 0.150 and 0.350 and is a
Heasur e Fard ¢dmpesibontacoprdingite claint Aewhsseip. the. physmal and/or

ui t abl e rains fro vvost S are.inc
iorsiial cutivng s Slacke Baim WS g Sori¥isind §hA Boioptimal
%‘iﬁ‘%&ﬁ%ﬁré‘ @e?%i@i&ﬂ%‘ﬂl%ﬁﬂnmﬂh GoH-SfSnla® BH the absence of
oer And manni t roduction are nonitored by
aCantlytirsfor Beé osactiorcbibiatdean(i) ahd diiy)said activator being present in

pre-cultured in a nedi um where sucrose and fructose
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