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5 infants, in particular for non-breast-fed infants. BACKGROUND OF THE
INVENTION InfantsqyRgguqiftobiniasinel ek oitins aresult of

contact with the mother during birth and subsequent breast feeding, the
intestinal flora raﬁg@idevelops and increases. During the development,
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SUBioh! TurFes Hﬁgfp@@% %@plements have a short shelf-life and contain too low a
number of living microorganisms, thereby failing to provide the expected probiotic
effects.

Prebiotics are defined as non-digestible food ingredients that selectively stimulate the
growth and/or activity of one or more bacteria in the colon and thereby beneficially affect
the host (Gibson and Roberfroid, J. Nutr. 125:1401-14121995). A preferable way to
improve the intestinal flora of bottle-fed babies is to selectively stimulate the

bifidobacteria already present in the bottle-fed infant’s intestine by specific non-digestible
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prebiotics. Also, mixtures of oligosaccharides and polysaccharides have
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combination of galacto- oligosacchaﬁide with fructopolysaccharides. The
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It was been found that the increase in the level of Bifidobacterium using mixtures of non-
digestible carbohydrates also regulates the Bifidobacterium population to a more infant-
like population, i.e. low in B. catenulatum, B. pseudocatenulatum and B. adolescentis,
whereas infants fed with a standard formula exhibit a more adult-like flora, that is more
predominant in B. catenulatum, B. pseudocatenulatum and B. adolescentis. It was also
found that the Bifidobacterium population in such prebiotic-fed infants was still deficient
in one particular microorganism, namely Bifidobacterium breve.
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in one particular microorganism, namely Bifdobacterium breve.
SUBSTITUTE SHEET (RULE 26) 3 In a first aspect, there is provided a
preparation comprising Btfidobacterium breve and mixture of at least two
non-digestible soluble carbohydrate components A and B, wherein - said
carbohydrate component A has a dgferent structure from saod
carbohydrate component B; - said carbohydrate component A is present
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was surprisingly found that addition of other Bifidobacterium species than B, breve species is not necessary, as
they are sufficiently regulated by the preparation as such.

Disclosed herein is a preparation comprising Bifido-bacterium breve and a mixture of non-digestible
carbohydrate prebiotics, wherein the mixture of non-digestible carbohydrate contains at least two different,
“substantially soluble carbohydrate components A and B.

Disclosed herein is the use of the preparation for non- or partiaily breast-fed infant.



carbohydrate prebiotics. It was found that such a preparation is beneficial
and very suitable for regulating the Btfidobacterium population on a
species level in the gastro-intestinal tract of infants, Furthermore, it was
surprisingly found that addition of other Bobacterium species than B,
breve species is not necessary, as they are sufficiently regulated by the
preparation as such. Disclosed hereimsis a preparation comprising
Bifdo-bacterium breve and a mixture of non-digestible carbohydrate
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gastro-intestinal tract of non- or partially breast-fed infants. Disclosed
herein is a method of species-specifically detecting and quantitatively
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directifrisniathe fasciseh-néatiigbreast-fed infants. Typically, these are
commercially available from producers of lactic acid bacteria, but they can
also be directly isolated from faeces, identified, WO 2005/039319
PCT/NL2004/000748 4 characterised and produced. Examples of
commercially available B. breve are B. breve Bb-03 from Rhodia, B.
breve MV-16 from Morinaga, and B. breve from Institut Resell,
Lallemand, but B. breve can also be obtained from culture collections
such as DSM 20091, and LMG 11613. 5 The amount of B. breve in the
preparation of the invention can be based on the total amount of soluble
non-digestible carbohydrates, and is preferably from 107 to 1011, more
preferably from 108 to 1010 efu of the bacteria per g of the total of these



carbohydrates.When the preparation is used as a supplement, the
Bifzdobacterium breve is most preferably present in the supplement in an
amount of from 1x106 to 1.5x1011 cfu/g, to preferably from 3x107 to
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30

polysaccharides which are longer than 20 units. It is also preferred that more than 95%,

preferably more than 98% of the total soluble non-digestible carbohydrates has a chain

length of no more than 100 units. Where percentages and averages are mentioned in this
35 description, percentages and averages by weight are meant, unless it is evident that

another basis is meant or when otherwise specified.

The carbohydrates of components may differ in three aspects:

(i) in the (average) number of monosaccharide units of the carbohydrate, component A

having an average chain length which is at least 5 monosaccharide units lower than the
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5 apart; the carbohydrates up to 6 units (hexasaccharides) are then part of
component A, and the carbohydrates from 7 units (heptasaccltarides)
onwards are part of component B; (ii) in the structure of the
monosacolbaride runts' of the carbohydrate, component A being built up
from different structural units from component B; where A and/or B are
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for example in the case 10 of galaet@marmaxis and arabinogalactans, at
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(%&Eﬂﬂﬁhc edﬂgw&@vaﬂdaﬁasaﬁec&ﬁ&éhﬁ s % 5 umts
Pigieraply, a‘iﬁ’ﬁbﬁ%ﬁﬁéﬂaﬁ r(ﬁ@ - AREHOESY é@%&?& de&Smponent

u @rﬁ?ﬂ%@ H’ﬁ#ﬁem@ of eomponent B
E ‘5h %saébﬁn @ce dE %ate Somponent A being

pg Mﬁa ft ame ¢ rate s uctarr B et

cz $or?en &BI;} ¢ o%@ﬁBﬁ”ﬂ%g%sf;%%ﬁB or B are built up

FPé‘a ﬂﬁnﬁéﬁ ﬁB?éﬁ%ﬂWél%trfﬂr example in the case
ohd selisérmaraam pnd erabioanooimiosiclersingiising Ramonasadeharide units of the

inelodiogrrmtosiandt kdiifnis: Gathe hydvetexanmpeiibat 4y Bidly sHo6ld have less
aﬂﬁn@mmlymmmgmt@mlxture of two or more of the mentioned

R hatsrtily “ﬁ%ﬁﬂé SO ARSI st i

ot K9

SHHGHILES %%;g PLS efer e&nbtgdlment .car ydrate
{Bsco | s H%? gides up o
nglr%gér):c? éhar & nlsea % %ﬁa 43“8(:0 i s galected from

ﬁﬁfé gddedn .otéeoé?ag%leew&ﬁa@ram srycrr.
éﬁ%?d@“’&@eégatcﬁa??hféﬁ c §orsidie of 17 dpestifieneppendiigestble movc
tﬁéﬂéh@ﬂ%ﬁgtﬁt deasbIguacoprniipes e ehigpseechisidas With -olkigseaanladrides it is
humdirstiedteyssctngussingd S op thomdsactindingé onitssbtaaids veiai Carbohydrate
|lengthershindrestyanis) nidhoatedfH sl heaheméi dapaciahnitose i hore of the
theentotethibouha G0k D) aneyaberplefe ved-anpoidii g fotheninveatinvatious mono-
Prafelratiliss canbipo ol pb B abhetdwtofahiaibnaore. thamb8ess eyesaet
ndareptiifng 294§ posfiated ueshbalingicuebtigdrdR0smapesaachaiigeists of at least
ueits pGlysaotiydidtcconmiadng it ob may: aisadachaiiicestiaf With 988/saccharides it
pialysrieestanid etolheiing G sipRblcRiNNe @rg NHARRLBARABAIGSS coharide,
ohsliffeenidens!hRbinatiing, | & §f S 8olHe WPHM&M length
the s

cgpm%ﬁ&ﬁﬂ?%ﬁ) m%‘é’ﬂﬁ (f(fn,]i @gﬁf even thousands of
R
. 00 c. m

bout 16 kD), and

o) Br
%88 @%nt e,%e ra e %ﬂr’?t%r %ﬁ@r&ﬁé”f@ng o the
gé g’g;gg en{ng% %C EEH ) QE%SM‘WM
e ggtf G pompont
Dre?é?’g Pf %‘F R E% 4 %Qﬁlﬁ)ﬁﬁ g Eﬁrﬁﬁé%thﬂffWQ or
TEG’ mﬁi}%’auﬁ%@rtr&ﬁ@a Sy Rguctore.

arbnhy f:a compou&nz A represemts up to 95 wi% of the sum of carhohydrate
component A and carbohydrale compoment B (A + B = 100 wit%). Carbohydrate
component B represents 5 to 95 wi% of the sum of carbohydrate component A and
carbohydrate component B. According to a preferred embodiment, component A
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wt% of the carbohydrates present in toto, with A + B = 100 wt%. As

soluble carbohydrates in the sense of the present invention are

understood those that 5 are at least 50% soluble, according to a method
woesetitmsdiby L. Prosky et al, J. Assoc. Anal. Chem 71: 101 2{ 023208880748

At least 80 wt% of the carbohydrate® or saccharides out of the sum of

Pre@é&ﬁiﬁ%@tﬁ 98'@6’9&@”%% rﬁm@e&%ﬁf?@}f hayg %Wﬁglﬁf'ﬁlgiﬁ?éuiar 95 to 90 Wid%,

af least 80 Wi% e carbohydrates belongi

A AVRIPARED R pb AP AT dnReoPEFiZabs0 W%WS@@%H particular 5 to 10
be\#a?figmﬁ thtocedrbloyrirdiet @resenpiprent, B ithaterBprdhid tic Bifect. In other

WQIHlSo M RIREAbOL AliRas LSt ERAG N 1RE @%&ﬁfbﬁ%@iﬁ&@hmdersmod those that
; Sagerdes oy o SpberNdials, ePTPoNeD(s ASPED: SPITENGEIIP., 1 e
eagh %l e reS Fe

he ar%e intestin€’ in‘an un St ence no

sridpirkdsimd} mAkd P23, d888r words, these carbohydrates or
sabtheasd €8 ofitarbd hiyel redeb cioydposie ntssAcelndiBein dhe glagicomtassinhahrbohydrate

Al ot of te

| u u |

TR SRR 05 FREoR ISR R A AT B, 80 W% of those

10 cabBlohgmELED vﬂﬂr&ehﬁaéﬁfegr@ﬁwmgé iftedtie undigbutt @ffte Wotother words,
regesfepdtity int thessreahittesitie) s dnd dheuhyiiseie civelcbnidis agesitb@bohydrate
grgm&[ég@ IAZQJEPB %‘QY%M@QQS Q04 %Eeﬁyé%tﬁﬂem%%ﬂmm@d (hence not

species in the inte t|ne consequently promaotes health. This prebiotic

eGP ASCH AP0 &Iﬂ RRFUn gkt AlEh NS MEStaechpigiates or

in ehetdidiidesor p@hﬁb’dl&l%@nﬂmbeﬁr& dnd. Bugr. th0@6{roRBestinal tract are neither
15 14&&0%&51{1&’@@@5@3@6@'i@ﬂfer@f@ﬁ%ﬁeﬂﬁrm@dﬁ&@ﬁ%ﬂmﬁ%@f weRigthdRehe large

dlSﬁ gé:ﬁl ?huded in the present document. 25 The proportion of the

non-p reb tlcéll active carbohydrates or saccharides of carbo- hydrate

co?ﬁﬁenént%ﬂkala%ﬂ%vthaéa%wltﬁaamé&ﬁ%% WEAEAURA ohooRiReHITHISSton it is

canoderbiypdrhte scortshydharcid edidfertathosbavhicte ardcatteallydighstdé (hence not

bu;e@a%mee?fpiﬁée&im%&amgeﬁ%@fén T ese; carPeIRIRS ﬁ?éﬂgrowth and/or
ex rmseﬂaé), chal effec}ln that g'e |ncr ase for exa Ie .the v
5 S

2 J580E5 BF BRSSP Watsr SHEh tian B F R as ed Sth ?ﬂwf {iigstine, and
pr@W@éﬁeﬁﬁW@&H@%&bgﬁWﬁ@mmﬁtngaﬁa @Ih‘iﬂé)’éié‘l%wnd their
or gheifiacedtinabproduaictbsbiol awdegittepsGire Gibsad LB &Ebstfroid, T Nutr.

Sta@@s ajhgoluble sathohysiates é{ﬁ&ﬁ%@éﬁ&l&om thenpredugcihy AREHRvhich the

LFr Fats and pratéins are removed from the extract. In a second
sta EME SRS U‘éﬁ%ﬁﬁ PLETLIREMER ract, respectively, are digested

25 by Theansporhemmeah téﬁzwnege@@maumant@mwmhwﬁgﬁnam pastonadgic of carbo-
J'ui@g@ﬁz@%&h@t@ﬂm@ﬁmd@%@&hmmﬁi@mnﬂ&ﬁwﬁ{doptoaﬁ% These carbo-

ge&@f% dE'a afies J%E?AO% @Je%'&h\ﬁf/ %ﬁﬁﬁg%@ fible but can be excreted in an

accharl IS In vitro experiment), constitutes the two

fefl B B e RO RHITHCSaRT B eS0T Ry S stestifotid they increase,
prébrmainla@wolﬂmosi Mwﬂs@ﬂyﬁmﬂg’ﬂmmﬂlmsﬁmﬁqﬂm&d in the

30 PreRaratioRLEihe Inyemions g@ﬁk@ﬁ@m&%ﬁ@lmw@ﬂ%&éw&% Aand B

Wc1)n2a0(9 5&03931%%’%%1%& ;g‘g'/ u((): YEIAfe following steps are carried out. In a first stage,

all soluble carbohydrates are exiracted from the product by means of water. Fats and

2()

gtary or p

proteins are removed from the extract. In a second stage, the soluble carbohydrates or the

extract, respectively, are digested by means of human enzymes, e.g. human amylase,
35  human pancreatic juice or small intestine ciliated border preparations. The yield of non-

digested carbohydrates (except for the in vivo resorbable monosaccharides obtained in

this in vitro experiment), constitutes the two carbohydrate components A and B. 80 %

thereof are supposed to be prebiotically active.

Hence, the carbohydrate mixtures to be used in the preparation of the invention are those,
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7 wherein the carbohydrates, which are soluble and undigested in the
sense described above, fulfil the herein specified criteria and constitute
the carbohydrate components A and B. Carbohydrate component A may,

wior@xample, consist of one or more of the following 5 carbobydratess4/eee74s

10

i5

20

25

(3-galacto-oligosaccharides, a-galacto-oligosaccharides, fructo-

oI| sacc rlde osaccharide coo cC arldes
re1 I| S!{}?Hi}{é%s S?( 5%?‘ goSate z;\rldesgg%%l’f?l olf}gos]é{%:c’t B fgate described
fél%lf@‘ﬁ%ﬁ?ﬁé‘#@% Cgf@?@édp?@%é‘iﬁ%%%%%@?f&ﬁ@é@e components A

gly@d)lﬂ)ld oligosaccharides, cello-oligosaccharides, chitosan-

0'@8%%955%@@&@'8%}19}9%%9%9@9%3 Relagieena-gleRaseRatees. foowing

glucurono- ollgo cch ides, $-glycan (e.g. 1,3 osacc an es

B eI HE SIS éﬂé%&*& Ao cto-

xﬂﬁgﬂm@&@m@h@r@@%@amm@mmﬂ@éﬁmm oligosaccharides,
@@&mﬁa&@a@@n@kﬂmrmﬂmeh@%@ﬁ&m O-glyco-

erlb %?18083 o8 %h?gc% c% rgogﬁ 5&35%%:9? d{:% \lg(?&ac&%%es chitosan~

or example ne o moreo e 15 ollo
ca‘? wa?a g §8€%8H&%’§‘°ﬁ%ﬁ’&?&§)§ﬁ@§*ﬁ8ﬂﬂi “ﬁ%ﬁﬁﬁ%ﬁ!@gﬁq%cﬁ&ﬁgfono oligo-
fueaicizarsieca #bphans, (eytaisi-xatitvaas;Rrglosarshinciybstibileosaccharides, arabino-
pchge mgaémgﬁﬁ@le M@Q@dﬂm&@@é@ﬁﬁ%an%aﬁc&%ﬁﬁﬁ%-ohgosacchandes

%I) can alur |c aC|ds chpndron xylg%u ans ara#gno alac
ara

SSanch 03¢ ve;.gbaascbse), and
ginates, Carragee nes, aacto annans, ‘glu convant

aréaﬁrﬁé%iwaﬁégagwcar&@ramgtegq%@gm BRfater ﬁr@f@a@y@aﬁ@m@d of one
20saenolysaecharides.|t is to be noted that digestible carbohydrates are

n%ﬁ%i #t%&g{?&g{@nt&%%@l&d};gum 69Rbe gr%@ﬁ&n%a ﬁf&t@ﬁse galactans,

acto malto and the maltodextrinsg do not oun

thes
%os é‘lﬁl}? th& -ﬁ a&}%glﬂlgggssf ﬂé % potlyr&ex‘u"ose indigestible
gd%t@@ﬁ@&a&@iﬁﬁ&é@%cf&-ﬁﬁ@%&céﬁﬁlm%lnh}iﬁi)lmmqh@cm@. chondroitins,
:\Ie@&dmﬁiﬁlea@m{a@wa&a{@@ afdbie iIRventigairates ruieadecnetdiaveiRotomannans,
t
aréﬁﬁcBERBﬂﬂ&%n ALGHERSEAM0IS) %??o i;]ﬁ?g sﬂ?? % %@%kﬁg@%ﬁaﬂp*ﬁ%m glycans,

ositjon as in starch erivat

d.@@gtm&% el Beaf ﬁ@ 1§§ R s are not part of the
maftogertiiishavd Be'@hum@éke:ma@emhﬂe gnlacisisiamtrose playgisalmaltose and the
en&ﬁmmn@éﬁbﬂliﬁ@h&@ dpeivsesahansles als/RRlurle bwer homologues of
acc%%'zﬂg 9. El'ie SNEN J:%’&gg &8 tg]s% cFHsdes éICI%}Iﬁy S ll‘}llblﬁkg’ (NBX digestible
ase t|ve combiration o |gosacghar
pofySlBitEHERef AfySRESRLAT RN RRl ot S prR sEpRYtign of glucose units
ca}hdlhyderaté@mmhanhmslﬁdmma&hmahe@hﬁﬁpmmtmgsMOGegammﬁ as such

I el RESIe maﬁgga@m%%wﬂ/ogﬁogﬁ?ﬁg_n RSB des and
ol RS SAE SRR AR NG ERRL ComipOREHtS BYRTASIER, oo means

A wumh@@vaamﬁ m@kyamhmchﬁeaém@hgia@aaéc@mrtaﬁbn iy iR s dong as they

30

35

venyeraffEctastiiuidomnrf a normal large intestinal flora, to maintain the

Sage %E?x&”&pﬁyk%‘fél%ﬂ%/ PEENERLAR %i‘%ﬁgf?&&’éh‘:ﬁ}?d@eﬁﬁ‘% ﬁf{&chandes, and

during sﬂuatx%}nso str ss and thus tog&%%éwéhe bacterial colonisation

of SRR NEHANRRLY RUFRERPRS Tl SPERIAE G 21 B, the health-
promoting microorganisms in the large intestine may be promoted and/or pathogenic
muicroorganisms may be suppressed by an essentially higher efficiency than would be the
case with only one of said cathohydrate components. Thus, it is possible with the
administration of the carbohydrate combination, to achieve a very rapid restitution of a
normal large intestinal flora, to maintain the same or to prophylactically prevent an
alteration of the intestinal flora during situations of stress, and thus to infiuence the
bacterial colonisation of the large infestine in a way, which is more efficient than the one
with the previously used carbohydrates,
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with the previously used carbohydrates. SUBSTITUTE SHEET (RULE 26)
WO 241051039319 PCT/NLZ004/000748 According to a preferred
embodiment, at least 80 wt% of carbohydrate component A as well as of
carbohydrate component B consist of carbohydrates, which are
bifidogenie and/or which promote lactic acid bacteria. Due to such a

WEIMBIRAIN of oligosaceharides and polysaccharides havingP&ieNL2004/600748

10

15

20

23

30

a3

properties, the growth of the lactic adld bacteria ma 5 surprisingly be

o Bl PN RGIePim 2 BP0 AT o B ROBSEYEs wimponnt A, e
oo 28 Har#Rs sy savupriie Shiosidt efortibdgtiracid whtiBrige bifidogenic
aredfwsrebiclppomaededlaebiciea Baoasealiyueres et WSIBEMS o PUligosaccharides
e e e VAL 4F B2 M i bacterio may
e ngyv.%gmg st ﬁe‘%q%%ﬁ%"se%%%ﬁa‘ EHHHBE liER Weuld be the case with
oPJaRTESHIAR G S R0 eeokarides) slonrefletsamlyl biitiulatioh deteria are thershy
s o e i o
eranitied-'8sies IHeveaHER Bl YR IR ! ﬂy&&%%daéfe ongl

li nced. Thus, the carbohydrate mixtures |sposeg“Bn Y-

n%' %%@%%@g%%f%upﬁs%a of ¥ YiR BrhEiririmstaholites such as
additio P&@Pe%ﬁ%&%k@&ﬂﬁeafﬁ&alaﬁicsﬁ%ﬁ@cmmmmgoﬂsmzwm, direct
dSyirReheffiesfe aush rreperistiisin watentbenimikigiesiiabilisatien elechanical action
neonsthmintedtinl prevention HiRAEROSMNIR - SHPSIBRGE/Prganisms such

dEHoxitie, viihehsdrRackeniainghdsan l|s rasites.fr i
q%@ag&g &ﬁﬁ@hﬁgp %; &Ier%béi? ﬂ%ﬁ%ﬁ %IISL? %%@%n%ﬁ%ﬁ%ﬁa of a wide
qther pathqQgens, havin %eﬁn%oa%n%usac' %Y%g‘iﬁféﬁ%gg Bintnesi rin the following
frON tﬁ@%%f‘ﬁﬁ&‘?ﬁ%‘&e?é%%@%f%unﬂméaﬁnmimmsmsaﬁm of natyra]
%WﬁmwoofhmmommmmMMeﬁm SHTRIGRS viruses,
onctisg s 8o L0 S WS ARUES, |

QfARBIe FheSalsegue of trae association or %ﬁgggﬁ%{%@&ﬁo&f complexes
rpenlign ed su bs nc%ah%%g%ls?nseWﬁ%ﬁggwgﬁﬁH@i%PS?ﬁﬁW cells, ag well as
endogenous CeICR AR AR RS rRiRn ol e eepinticularly
gﬁﬁ%ﬁ‘?"vﬁﬁ‘éﬁ-‘fﬁé %’&rﬁi@?ﬁﬂfﬁaﬁﬁ 1% qunpiote Adbavehe EHeIeRt of symptoms or
mqmrgg)kg mrbdijymétg@cmom%%ﬁﬁeahﬁtegﬂfﬁﬁe%ﬁf%%’E‘?campla, a8
OUReiREAXE GRARER ride campasition.when, for :
eXAR n%&ﬁ%ﬂg are sed gﬁﬁ%ﬁpd%gagnﬁ%%%ﬁanssu%#%%e%ﬁ?éir Orgamnisms
Eﬁﬁ% ﬁm‘%‘t Herant struetre YRS R concern the glycosidic bonding |
e.q, (%)Xga S HBUSS .@omt?e%ﬁmiéé% pifid gak etlatit dlseocarbohydrate
GRLRRABERIS (Srcery verdif M gitroain:S tae o SalhoHydrmenRmPbneants B, This
bR BB o e erpeneing Mt oRa Ao LUEER AN when, o
igestibilit Ca%r% .'%npa,teétgl Meﬁé%%ems%rﬁ%ﬂc o UhdbesPble gend. This
(et digestibliv, Garo igcrband
e homologues whithrmay aifies iPoaesin 1hgreIsersidiccbardisampose d-galacio
SrensAceinE b Nemsae chavlacs oligwrcohatibation:auofm (aesanoRasges shcans
(netdsloncerEralnttsonest pmpakague, Wil Wiferire e RIRIMaYS, %f have an
ihenadadion el BeRhLRr YRORABACE ! ISR P SR TS TS SV B s swions
Q5 dipestibility),
Carhohydrates of the same stmcture are understood to be homologues which may differ in
chain length, but which are corposed of the same monosaccharides unit or combination
of monosaccharide units, In general, the next homologue will differ from the previous one
by the addition of one of the monogaccharide wnits as present in the previous one.
Newa.rmeless, 2 single unit, psnally a terminal ane, may be different, as for example in
certain fructans, which contain a chain of (amhydro)fiuctose units terminated with a
glucose unit,

gniSaAIAD
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Nevertheless, a single unit, usually a terminal one, may be different, as for

example in certain fsuctans, which contain a chain of (auhydro)fr uetose

units terminated with a glucose unit. SUBSTITUTE SHEET (RULE 26)

WO 20(15/039319 PCT/NL2004/000748 9 It is preferred that the chain

length of the polysaccharide of component B, or the weight- average chain
g‘iﬁf‘?ﬁgéé%e of a mixture of polysaccharides, is at least thred@QFiN,.2004/000748

preferably at least frve units longer than the chain length of the

olfjdEae Rt tsnehaindspativpfitbo nslyrecheritdsecoficamyisners B or the weight-

olRfssase shgitesnpto fitatise e 5 mithageodhpilyiengbiavidabieis at least three units,

oligreSusbhiarifidssatifivetmeitn Ruand Ghanitheantainelanglags ehaiRigosaccharide of

lengtipohine polysavchasigas Rrdtabetveen:and 30 dﬁgssaeesﬁsﬁr@wpmfmmy, the

befvepsit ShanglebilVerie LUR-INIRRER A S ARERACH SAE G ANAL S0 the average

th QBB wﬁ%ﬁﬂﬁé&eﬁqrb@m&%ﬂd@ﬁ SHNure %rgbly between §
CQRRdgs gg%r:@f@ ng e rrl%r SiNeads slial e
bqr%ﬁé &edcﬁ}sdmgrﬂ%&%% g 8?{51%?; i @mﬁfﬁn e
the o[g og%nt - qn the othér anc}:,ll é

nS| onentLs Whent e) %\? PARY&* Jhaving a chain
ahg r&%?sﬁ%w%aﬂraa&r %g%@oaeawqaraﬂpm hand, they are
ar?é? SirisEharensswhaie lsagih is above 6.5 and then
oIF %{kﬁ@&%rﬁ% &b sdifiemd Jowes aenot comted with the

ﬂﬁ%&%@%&eﬁ%&@eﬁ%@%@ﬁa%ﬂwmd@hmw structure are
bé’%@&%&hﬂﬁh&@@ﬂf@m@m@@ e anpiher srotheeisaretbienuld be two maximuyms
retjupidrremidst eio’diffdisntcathomdeatihocompionsais sfretondiffasnt carbohydrate
expipege oy eoTinetcoseniithesdutiores may inter alia be seen in that
C@'ﬁ’b@lﬁﬂﬁ&tﬁ%iﬁé\&hihmsmiﬁwaﬂ@m&m@ﬁ@ﬂeﬁoﬁﬁﬂr@ﬁmﬁgﬂgﬁa@fof With an
diskhrenistadaninigilier ofbaalassasiey aﬁiﬂﬁ@fﬁ%m@s PHAFEE ¥ ferent "classes" or

W@S%%ﬂﬁﬁgb kl)%% &%ﬁ? { ﬂi'ﬁ selggrahﬁ e%gaets of the separate

substance off ydra es of com nen
beign aﬂ% gé CRsigss.alpne b Iso be farmed uto one but mé

_ ?mir v also
SGYe v%Larﬁ% 7 ? ! eﬁgdas e a%éyo o a(%c a%%)go-ohgazﬁagghandes plus fuco-

ol 0grosacc ari

ﬁ . ig% RiFEP R e PLSoEROBSI R elpegalip rrigmate from
a@% it %f&ﬁ%&% 8 Ry erst sheiape Bames (Oplaseple B: iulins plus

xﬁﬁ’ﬁﬁ#)A preferred carbohydrate mixture is composed of

gAlERIEIgbabehydiate pirwigiis comapnsedaf colficienlipiragnbsride and inulin,
tri%%wiﬁlmfﬁpimﬁe@mmmmﬁm A0 Baptt B0 Ol HHThmbRendle 50 to 100
covtiporfaarboipdice gemtrmgraub eflgaiaottheigegnechataesofiliRaccharides. Also
p;Meﬂiamﬁmﬁumswhﬁmahﬂeﬁ&hﬁ@mﬁﬁﬁwrﬁ%ﬁ@ﬁﬂm@s@ 100 8G4A% of the
ob&m&@m@@wﬂﬁa&ﬂgm%&a Bt&@%ﬂ SO RURLholysaccharides. For the
frHﬁ@ﬁBﬁBﬁ‘la&Phﬂ@d@&bﬁﬂ hyd gte Xﬁjrgrséte mixiures

ek eS%ﬁréi e
Pl o
%ﬁ HOSSIDIE Wﬁyﬁ’e’\‘?ﬁfﬁ’é‘ SREATHR ﬁ maodifisdidn axfgghnical way.,
e preparation of the mixtures may thereby énsue by means of a simple blending of the
comespondingly selected carbolrydrates or oligosaccharides with polysaccharides or the
carbohydrate mixtyres. The initial components must thereby be so mixed with one

another that the parmmeters are regpected with the finished mixtres,

As raw materials may be used reserve carbohydrates (fructans, galacto-oligosaccharides
from legumes, fucoidan, o-glucene, laminarin, carrageenan, mannans, galactomannmns,
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The preparation of the mixtures may thereby ensue by means of a simple
blending of the 35 correspondingly selected carbohydrates or
oligosaccharides with polysaccharides or the carbohydrate mixtures. The
initial components must thereby be so mixed with one another that the
parameters are respected with the finished mixtures. As raw materials

WiP45831388 reserve carbohydrates (fructans, galacto-ollgosaechavioes/o00745

10

from legumes, fucoidan, a-glucane, laminariu, carrageenan, mannans,
a?&é%brﬁ’éﬁﬁ%mmm SeEed leﬂf%}aﬂl@f%@&@%&bﬁ O-glycosidic
Pwm@@mm&lﬂWMIml @lyoand-glfy edesditpbds) dettymatically prepared
cariivrtdss(glyciopstifping.chagiiegsitiieohsingna-erpabY Irales-afigosaccharides,
glyaapreliginscgivodps) owaa@ﬂp@@hanwm@&cedhw@p%%am) as wan a3 oligo-

CarheiieiRie Y ORIASIaIIGRSALENRNIST SHUSRRLLQIRERRAT ﬁm 2 and @ 1-3
frugiR-lioqsaashayi u-«?ﬁf Q&ﬁ&ﬂ&@ ”z?se agletglicarpolydiates, as
(S%ﬂ;ﬂégéénﬁlaﬁﬂéé q‘?f! %Bﬁ ﬁé s@:l%? EEaﬁs i%rgr tes such

des .

e used. The

sl B B e
@ é%ﬂ&lg@ﬁg‘{%r%ﬂhns galactans),

pe%ﬁ %B%ﬁh%m@wm@m@gmmmmmm means of

Sudplises de-& oehisiesidsanhotiyuratyeniidaned snd lipeheb), titiastarases, isomerases

. Fd@rﬁdaaiénla@ma@mbrk@dmmommmaaaam|t(s@|mmad)lam Ciil¥ctases (c.g.
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outlarnenishydbgemantificalieres| (ae.rawinatelialiidy 18a6S Afd ligases of the—raw
hyieoteiats f0i prolieasi McRBWEANAGNEORINESS BReIBASS Shehnical modification of
traamwmmmﬁﬁﬁm@ RO BI9IARER: ?Sé“ Oéiﬁgﬁé%%?eﬁ%mparamre
Qe 5%@&%%% 4U6EaRE HOIRERCH ;g%oxymeﬁzylahm
proddl]cts&%goﬁe ver % ossile 1o carr1S1 ST Wﬁ‘é‘&l&’vof‘@ﬁ“‘hm

e85, HALOE RIS SHoRhRA FETRERPEY ARekn b phasiraid gydrophobicity) o

m&w@a@w .caamelisation), organic syntheses, organic

mgéﬁl Yargtec BGah dbeyehiionre asseptndkye tratpmspdacitl thadismosaccharides
al ﬁﬂﬁéﬁﬁ%ﬁa@@@mwmﬁhgqmwhamdaemd@n@@mmam@md thereof: D-
phetstosecirficabaarameldesseciy aseharac ARG dErapheRiG Sheosamine, TN
comhingiionsakmediicaions, ROxths6abalydiate WRUIRS Q%et%' e idose, D-
efiﬁﬁﬁﬁaﬁﬂ %{W%@%ﬁgrﬁ‘%m& S@cﬁﬁj] RS er(raé%aﬁ Iﬁg Zgalacturonio

sacenar ;ﬁggﬁ e aof such
T e b ek
%sg’c % eF P "ﬁdé?é asgy Bt-%ﬂl Saens thereof.
sbased dheeor eanpbismadified by means
6}2@ m& Qﬁgmmé 25 acid, D-gluouurgnic acid,
DNﬁa &Rk a@raﬁbwdrm mstioyiiter] formehthepeafesicliragntion are typically
NedeetyitaradanniniaiboihsNogiyacly e w aminicireid andios Qsacetylated v w o o,
fooms thefentd Meseo\sr, thesemonemass dad jhsighsl liQ'taQ'stSSﬁ{splement The
tf@@ﬂ@nﬁ@% besmedifes RRmeana Af«Q %%M&i@ﬁ %9 ~f‘ed inctuding
OiiRSNeRdigrRatibleL Q‘%Q’é(%ﬁ; FFoar %% A Poe%pr? %&y@m t- d matutely
ari]erx %I% 0 a?mlnls red a adal dose of (j)
Qr?zé’ &par r&c)gre ere;&g 13:5 used as an infant nutrition. I this case, the invention infant
nutrition furiher comprises one or more ingredients selected from digestible carboliydrate,
a lipid soures, protein source, and mixtures thereof,
3) Gther componenis
Apert from the carbohydrate components A and B, other carbohydrates may be present ag
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One preferred mode of administration of the preparation is as a
supplement, The supplement is suited for infants which are
non-breast-fed or partly breast-fed, including non- or partly breast-fed

wranaisaly born babies and non- or partly- breast-fed matupety/saanmn4/oaa748
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babies. 35 The preparation may alsti be used as an infant nutrition It this

cas the |nven mfanﬁ| rg tél'[lo : lil’the rses ore

IngFedAms & eg it e & 0 eGS éN ared (%estxblef‘ as described

sébres; and %)Eh?rw?ﬁé?@o‘fa@ﬁ@ﬂﬁ@ft%ﬂ Afe ﬁﬁ%{hq@%ﬁ@l@féﬁble or even ot
casboihytiad eatarbntc A asdhiother-dadschideatesmiaydefprased the infant
a%u%t‘i%{ﬂ %{Iénéﬁ 1EEd &Y L&%@L&Q@%@W%%&ﬁ&?/ Barch, cellulose and

L2004/0Q0748 11 well. t those are 1 estib

L RoTGAE: AT e ecHb o L5 B0 and rsitan
mS‘@lﬂble carbohydrates, which are resorbable/digestible or even not
resosable/Higrsikicl dyitaldasolalerondigesiile aavnoRytialSsiphlement are
usE R EReARIANG W?Hé‘i&%@&&%‘éﬁ"%‘ét@%@ SOMBLY &J%@“Hﬁa Qdand sucrose and

resistant starch, c lulose and 5 hemicellilose; more prefé

a e are
SsHT@IBM 285 SHIRBHE i8R AP rggffg?ame%ra%%ﬁ S?gﬁﬁféﬁl Efamb{aaimdexm
anectisge stibiewadiotopdr drecfosau sacinshardarikhuestiveresdpplement are
S%@%%&%%&ﬂﬂ%@@@%ﬁm&aﬁ@m 1@%@@@) Maipse, égaa@ﬁ% mt%%y arbitrary
ang, sugrose and. other @8%%?% disaccharides, £ more preferably din
secfe from maﬁoéex rn g close, m tose g COSG fI’UC ose, P g on

J@%@%ﬁ%ﬁﬁkw@%&@&r%s@%ﬂséﬁy@raﬁ@éﬁ%ﬁ@m%ﬁ%wg to 10 wt%
an:(f o) mﬂgph@dpmﬂamtm&uch in any arbitrary quantity in addition to the

BRIMRINEHS A 2 1@56%@9&9@@%%@%gu?cﬁtlmpsu?plement may

to edf pro ct Pr ferabl ﬁ%’}% L}Jnsoluble rbo#?/dreéﬁ fg%stlt %ggd Cources
a m@@w@@ f@h agﬁ‘lﬂwﬁ@hf%ﬁ sobt! midsgpmémmhtqh%@mﬁecaﬁgﬂmm%mkn oil,

fapmlhicfltéﬁlsuitab,lep&)fnusﬁem irﬁamé@ﬂmﬂaSsxﬁ‘ﬂaferéeObiﬂpidispUMeSand microbial

in ' l,
m?ghqﬁnﬁ[%{il&%gﬁllrsn@é&%%g Im o e n, soy ean o‘ﬁ%ﬁ/] ?){/évﬂérf%&%;%oﬂmy be in
AT S By TR S i AT R st Baoveer oL
ac”ia@ litdsewils manabe e mthfefmﬁﬂh@i@mﬂ@mmtﬁnﬁsumﬁla@ lidhsuch as palm
oI@t@lﬁu RlQINen @hﬁﬁdﬁﬁ%&i@iﬁ saittoryes @il estdie bp E&@pu&“@s rﬁiﬁi‘iad§(ﬁrach1donlc

Wdthﬁ qER Qél lggﬁc %{}% J&%‘ t&ﬁsﬁc}% ?;%e}%aeg e&[]c-!mc acid, oleic

um chain trlg and esters o atty acids such

rAEHHIBHHE ST CHRBIEAE P BAT G 41O G e A die e
docosplecasoftioatid, Hnolanit sideopetdembig, dantimsanieiicapdaacidigtycerides,
Caﬁé@é?aﬁﬁ}qn%%&lﬁ@@ 1@“}9%”?5‘%%}2»565@& Bﬁh@fﬂé‘éﬂﬁé@@s the lipid
soyre 1gclj%gferabl . r%/ e ium ¢ a|n gaécer%d? %%rab &ns 1 to 15:1,
amount of 159% 10 %';oe/e B h% IR ﬁ%lla S Gl'ﬂ ligld’s8
préfereislinEe@ Molariiilio of n-6 to n-3 fatty acids of 5:1 to 15:1,
When present, it is preferred that the lipid are present at levels of from 20% to 40% by
weight of the composition or as 0.8 to 1.5 g/100 kJ in an infant formnla.
The proteins that may be utilised in the nuiritional products of the invention include any
protein or nitrogen source suitable for human consumption. Examples of suitable protemn
sources for use in mfant formula typically include casein, whey, condensed skim milk,
non-fat milk, soy, pea, rice, corn, hydrolysed protein, free amino acids, protein sources
which contain calcium in a colloidal suspension with the protein and mixtures thereof. It
is preferred for use herein that the protein are in hydrolysate form, thereby reducing the
risk of allergy in such infant. Commercial protein sources are readily available and known
to one practicing the art.
Typically, in the milk-based infant formula hydrolysates 100 % hydrolysed whey protein
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preferably from 8:1 to 10:1. When present, it is preferred that the lipid are
present at levels of from 20% to 40% by 30 weight of the composition or
as 0.8 to 1.5 g/100 kJ in an infant formula. The proteins that may be
utilised in the nutritional products of the invention include any protein or
nitrogen source suitable for human consumption. Examples of suitable

voncsgisaseaisces for use in infant formula typically include caseip e eno74s
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condensed skim milk, non-fat milk, s&, pea, rice, corn, hydrolysed

prcﬁem dreve’ mitlo i gitka el e iR S BSERA hioh:R0BIAINIGR /BT BF casein/whoy
coligitlalipt sPeasiemyitighespsotein and mixtures thereof. It is preferred

forwsearelanat {E'ﬁlgfeﬁ%'ﬁ' AL fﬂa 1%%%% E%rm ﬁ:herep %5 UCI (Of from 9% to

thelg'/glﬁgf yﬂm&lg erC|a pl’OtEII’I ources %ﬁ% @ng@@m souree is

.nﬁﬁ‘%mgﬁf % :’@%&%ﬁmﬁg‘% ééa 6\7 n SUBSTITUTE

sjersgdag nes L‘m@w evilemimowind uinerals

(RRSERL- BadBe il dirhndeimaviitipanlly significant amounts.
W%M@eheﬁ% - Gteblishydhderpretiain, ivitemins and minerals.
prMﬁaﬁ hiaigestdan Siamiesisntle sifiaratrabiizwids aftionnll9opiesei®% the infant
byfoiargie Sraivde oitaesivhnvinhiniisethasia R feiinihnBalaithaBroteiN vitamin B,
sovitaeis K pratasiehl\Cprasenin RRABoMMN, offsemD- ﬂﬁéﬁllﬂ&%%‘ﬁothemﬁ acid,

ontains all vitamins an

A r_gamp bl
BH&EE@” l?ﬁ%iqerstoo tI;Lf)]éessen,t ial In th%%éllﬁ%ﬂt 28N n?Rﬂ%nﬁmf At gAnese,
q%P H%iﬁﬁ?&“ Rﬂﬁ%ﬁ%ﬁﬁ PR TR R )Y bdcagrap g fapd L~ carnitine.
%{% vstinhnfitdsd i selidrme The prvionse and-anioomnobeberific minerals

nﬁﬂém@%ﬁm&ﬂ pribeayidopradingran Gednieutiedicitoe potathitio,
vithn¥ifcesaritaitiie BEmiitfoninB Graiyanuintdid 1 Syl i Bndiamilidbes such as -
vitenedthi6, sitemineda, B&hﬁ@@@maﬁl@idn@%&c@@&@b RRRIQHACHG AGHhy i especially
chaliRgass) %@ﬁs}mﬁgmué -8 faphesim, copper, zinc,

h
meh e At :5 . W By oot
forma 35 %ﬁ?@% inmsegledulins, nucleotides,

& presén
Vit ﬁ%%&ﬁv ing on the mtended infant population. If
n@ﬁEBhﬂ@,me infant formula may contain emulsifers and stabilisers such

astie Ruephtaticitseconties terthofimventicar el Glyeetslasl anddhadiiarly useful in
Thlﬁzlﬁtmlyﬁib‘n mm@%&&éﬂ&c@mw% 208 PEoNER Il Qlﬁédfé%'ﬂés distribution

o i e i S
mu,nobéﬁ’(%gﬁ?1 s nucks %ucﬁﬁﬁg? Og%lg’?g %é’hﬁ’ﬁs W%ﬁhc&%ﬁ%m ly bern
T AP IR 13(‘3&}? @iéﬁﬁ@ﬁrﬁ@ﬁ%ﬁﬁ@@b@%%@ﬁcﬁd&ﬁ&m period 1o solid

pdeicy m:!.y bsphraiiitiod fheriredishtio inaled hetBifedRbastarty PHRABURERMY breast to
adedtigifigpttntiie species distribution 25 in breast-fed infants, considered

asAtstardiapty, ihchdsgasiddnsting) soekahinfans preparation or composition for the
munufacture of a compositon for the nommalisation of the Bifidobacterium species
population in the gastro-intestinal fract of nom- or parily breast-fed infanisThe
preparations of the invention have also been found particularly useful for the prevention
or freatment of an immune condition. This immme condition is believed to be the result
of the difference in the composition of the Bifidobacterium species in the pastrointestinal
tract of these non- or partly hreast-fed infants when compared o that of breast-fed infants,
Typically, such jmmme conditions include conditions selected from allergy, atopic
dermatitis, eczema, asthma, afopy, allergic rhinitis, food hypersepsitivity, dispers rashes,
diarthoea, and mixtures thereof.

SUBSTITUTE SHEET (RULE 26)




which were non- or partly breast-fed, in particular those which are
prematurely born babies, maturely born babies, as well as infants which
are in the adaptation period to solid food. The preparation of the invention
is also suitable fur infants changing from breast to bottle feeding. 30
Accordingly, there is provided the use of the invention preparation or -

WEOHS@SRIAA for the manufacture of a composition for the normakigatimndgfos74s
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the b rzdobacterium species popula‘tﬁ)n in the gastro-intestinal tract of

orcerdinglly; sheainvRsdinmamevitter thy cirer ol givtresationtitin Hewerevention or
ali?@mém felerepurtiveiedy inefudoradifresanidrabiyieioehtiohanllergy, atopic
ineitanaitions, Asitinrpdedbgpsitiostish Aipvedionbeh aregulba adf cepecially
thaﬂ&%%ﬁ%ﬁ%%&'ﬂﬁ&%ﬁ%ﬁﬁﬁﬁﬁ%ﬁ Wﬂ@ﬁ 'ﬁ]g&epmmded herein

935t ﬁ%@%ﬂﬁh @Bﬂgﬂ Q‘i malabgorption.

ICnOéE!E} %ﬁ&éSﬁ%ﬁ %%@ﬂ%ﬁe&a 0 naﬁr{n :Z%J%élém%lsmﬁlm‘m
iqma atopy’ a erg FintS n?‘oo%% &< Eﬁ%%ﬁ ???Qgh@@m inhibiting the
d 4e TR rEE Rt eddist) SMEEH (Rudiipd) imgone response,

sRITElD ﬁmvmmewm@bmuq@ qdc‘déa@rmwgmmemmmmmosmﬂ as
th@ﬁeedohm@prﬁmmlmﬁhw@femtm@mmm@mmgrtﬁwmﬁitrauon of
ardnimpiids covdinphils preferabhnselent ed B imatlieiy aiopic ideammmiitise Th type
edzeimas azipona andldiatpisisanh dse. THSeudiEsteliahine hogrmied
eﬂmﬁuwty:ﬂiﬂaﬁ@@?@ﬁééﬁaﬂﬁ@ﬁsg@ﬁt%Wﬂbm&ﬁ@%ﬁm&%ﬁ%mbed shove for
insgnligmeAlEe Wﬁ%ﬁ%ﬁﬂ&t@ﬁ%@éﬂ}w{%@&%{%ﬁ B. breve, in

PravE B @R FSRIYE: :
th%&%%%%% %lfg{égﬁg&%ﬁ for I%%ﬁi%gtlng the |nf| a?tk%?’ &. pseudo

eosmoph‘ils, neutrophils and mononuclear cells in allergic lesions, and/or
iti ,’ the Th2 type immune response and/or stimulating the Thl

glonnen n‘_‘::L. =y

iGsiie . s=reestdingly, there is provided the use of the
intet Siers 1%81’?&? &mﬁg&ﬁcﬁ?’ém hderetian species, especially
m@ﬁﬁﬁd’@fm% B Breampdshidriidehantsning aesersthersito Anel B asieniidvilerulatum, 5,
n@dﬁ@mar@ drsrenBcleagien)| . bilbngicResigndrinhihBingyfheis] 38d B. dentium,
typangrapadise spsptin sd godicestide aiting the! prawagdiated immune
réBprsnsprMILs invéntiorbedscaprdwidesdhin Userof ih difibeiyeralenm S iidobasterial
aspgessriviad Bisde 6y e Gt o XRESH, pidatiblo o hybridirsBidobadiataintine PCR
spetthasibtidl thets Bobnbyessihais artvuianiothde ir dasibepshe ghaliietion step with
amvelruidess B idalsa ctpetially ctie uintom, B detuddneaitnui@pbiandOspecies of
Bhiftiolenteanibyleabendepeimpment and diagnostic kit Also provided
héidn of denethedder dpsarbbingiBAdeRacierl fEREER b:REP86RI #Ohe 5- or 3-
theseifobtitiecfariang dsdt Ritbagteryprobatenulahmi and B,
pS&ucio oligmuielnatidd. canl He srepdiadbh b rovecRidanl uesals BHREBal synthesis,
atfgéatMpI BN BN fisoRnsdd. IIRATYYhhESNG, SORUCESRARHIE containing the shove-
olisameieatide ey ¥ad o MSW'@%;&%G RIRBEREARPEHRE] from. the
tostieibnRifig ahagiara.ang piilohacteria
For the pumpose of the present irwenﬁnm the development of primers and probes specific
to the Bifidobacteria species for use in the S'nuclease assay was as follows:
Duplex 5" mnclease assays were developed for Bifidobacterium adsloscontis, B.
angulatum, B. bifidum, B. breve, B. catenulatum, B. dentium, B, longum and B. infantis in
relation to all bifidobacteria. We developed The 5° nuclease agsays on the intergenic
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species via FISH, PCIR, DGGE, TGGE, dot blot hybridisation and real
time PCR 25 methods. All these techniques have in common that it

wihvekv@seadoybridisation step with nucleotides. It is especiallyghe/Rurpag@or4s
to determine the quantities of specias of bifidobacteria by real time PCR,.
Each of the se% ences described below may have additjanal bases

boWAET & e 53D SN rRHRALRE 61 05 16T AL REiiSHs Sl gised for the
30piilegenctigomalievtided seavifie grepeiien b bansintibhalchmendoothe intergenic
cheplieal syatesipedaseample bi-anavtosnaec R swathesisgtiPNaues were
fra&%%%?d%%?ﬁé@i%@ \ﬁiem?@H%‘i@'ﬁ?%ﬁ%@%%@%é?%g{@%af&de similarity
by enzymatic cleavage of genes from the correspondiju a acferlun%

& sp%wg?rp&erﬂé%a%?%esmﬁécﬁ%&ﬁﬂﬁm’éﬁfﬁdﬁ ,ﬁﬂ‘@i@%ré%memesﬁs was shown
prifheroaid® prote s pECIPFO63SvibithenBifid dbaicteskispesigs dao Weediophsrimer and

S'pygleass assayves @S llea: PyRIsKiHEIegR i8S N&H6ly, these problems
devel (%§d for. %fgdobacfk[lul\(taa :cNcertw, angulatum, B. bfdum, B.
ShiiiReB”

brg\olléi,) .ecaévt%ltuéiaupfn%l,sﬁ.g | fﬁggﬁfg%’. . infant is in relation to
all st BisateagloPmyent & cpsisestsT pads balbe didamopeansnaesrgériie 165-235
10 SURSEERIJ T bpsuldt lfé@iﬁﬁUb.E &6) WO:A05H08834 R PakiN k{%&_@éh/@@)?éﬁolescenﬁs
ol OB LAEHZE, DO I GERAR Wioobe (DRSSl fes1s (' 2
balt¥Rd’ ﬁ%@%&&?i&ﬁ%ﬁg@iéﬂé@%@é@ﬂy e ﬁéﬁa@#%ﬁ‘ﬁ%‘% (WY, B.
fadrevat SdAttiAAlbA ARY 1 SSitR) I8 el WEPS204 5L ARG HASSRIeAl)]", B. bifidum
gir[@o%ﬁhwbﬂl,&m@@ﬁ DA Mﬁé@&ﬁ%n&ﬂ [tbwmrg,)%lgr%@mmm%%s (O, B.
etweenthe uenc (8] acgterium b
1 e T B Bl e ey FOF6I3 o,
im BBt ARl prinBVarE (oo 8ats(3hddie 18r (te EfRaRInt1) and U09792
Bifttlh R tdommrs AR SSUNISTHOBR Y €51 Prbiemeobowehb ELZ0HRR A1), T09879
by@ﬂrz%ﬁhﬁa@ ;ﬁrﬂ?ﬂmwmufpg@;fzflegﬁzyg%gﬁ%{qigﬁt%%t@ﬁﬁi%ré R%kved from
prake SEq S0 e - . O Intergenic spacer . .
req%ﬁ%gf]ﬁﬁe [ ereﬁ‘? i?l)‘c?{go%aq %{ﬁ%?hseg' gﬁeé?ﬁ?&#ql%%ﬁ“@ﬁﬁg [@%Sﬂgn ed usmga
20 UOBBYSSES) a0 IBw Vot GidlosASaliecs EATRIRIA GoObEA s Vabley. UK.
B. ~animalis [4022 313 2{Rnild3BoGEH L NanH WO985S, (1 )jaxnBiaSe idass. 1996. 168
E%I_J)Qagnwd U%%@%@ tObﬁggeiMbif;jurnmUOé%i’e#(%%%% g %Q%S&ﬁ@esqggéﬂ%tep and
cat"@ﬁafgﬁﬂfﬁﬁt@égg%‘( ' f&@%&mm@}sﬁ% %ﬁﬁéﬂ@l‘a #102:11, 2 = Ventur,
cohefarfnJUBDE23200a, BlapithiddiiBoninn dyjar@tidepmiumnd proposed new
25 [U1043%:) 1daBifitadiaunt, 8108803 () an Badtfanis fAJRAEREL (Blrobiol. 68:6429-

S DTS Rl

[UG9878 PERE S SR B B £Yiar e RBRRpeR HigRprobiotic product
GenbbinknEMB egsd DB watabelsais, 124k temid vout sdgok hdesomle23:391-399.),
alignedoveiag 3&1@“@@@@&%f‘%&ﬁ%ﬂé&'ﬂ%@h§ﬂf Y FRIENGRSRFNEN probes
30 COp i Jemble, LI, La caccession codes, 1, 5Leblond. BOUIORY e king
H. Phifippe’ f. Man in, B ecairi_s.ll%eﬁ%. 68" 4
of subspecies, which showed little homology with other species were used fo design
primers and probes for respectively B. adolescentis, B. angulatum, B. breve, B. bifidum,
B. catenulatum (including B. pseudocatenulatum), B. dentium, B. infantis and B. longum
(including B. pseudolongum due to a great homology in sequence between these two
35  species). '
The primers and TagMan MGB probes were designed with help of Primer Express 1.52
{Applied Biosystems, Nieuwerkerk a/d [Tssel, NL). We applied the following criteria: The
probe and primers should have a GC content of 30 to 80% and runs of more than 3

identically nucleotides (especially for guanidine {(G)) should be avoided. The melting
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rRNA and 16S to 23S internal transcribed spacer sequence analyses
reveal inter- and intraspecific Bifidobacterium phylogeny. Int. J. Syst.
Bacteriol. 46:102-111, 2 = Ventura, M., and R. Zink. 2002. "Rapid
identification, differentiation, and proposed new 25 taxonomic
classification of Bifidobacterium lactis." Appl. Environ. Microbiol. 68:6429-

WEAS5/03938rigidi, P., B. Vitali, E. Swennen, L. Altomare, M. RBE3IMAASID00748
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Matteuzzi. 2000. Specmc detection of Bifidobacterium strains in a
pHamREE R G vopidhe prauudionkstitia Pelieeni68eCiapd Y riferadereas the primers
cHAPEath & Tpking sprumareratsidl 028 3odlandhe mpking draperature of the probe,
corsdhemn ey om SomitesErdnttoprebe sdo bl desiyrs prinsedstm strand with more
préesing (60 dhamiffd owescastioied sEstetast Sneetiastidegishthin Ihend of the primers
sethouitbewsf toatiffetbmt kird Cofratros 62 biess Wik ish dwenitlieon length should be
hdeas|8gp WA bose pepecBrwiesipusd gittrdesignl Prinides MGBrodedare shown jn
retibie il sipdBwatio kestedntn, Wecifigiiztusing oy HesiB MantxduidizgBment Search Tool
cdBR#8TImn (including B. pseudocatenulatum), B. dentium, B. infantis
antB prohg derignad Janhaistwdionom Uil aldacerirs avhsinio i pnintigonucleotids
seyjiteribe Bdtwperiahdye WIS Apptiet)Bigapsime WENdnfaian quencher NFQ-
MUIESBFEh 64 pdiesl dBigyaeiny]tAThe puol PiimproBepréss theditRnmlieRiRdobacterium
Biarsysesm$ ol pawelotidea/elitishel SNispsbterabpliaeiieniolohvitgeeke (HAM™) and
Thie propesast-pNRQHVEFBMH WppEal Glooanian, OTES) MAAMARMENBSE of the total
oftmueeithhwad ddeoiibalyp QiRottas) (PepRCHAlYOreY R ERsEE) which is described
shintitdhdesanhNBA., THE, iitig NoABSddhtd T inS NERINRU Dzt2buWiRon of bacierial
200840393 1edPEANEZIOAIDNG T 48 blbaibmperat eitEmlp| fheherobRl primers set.”
shiditdobio ety b B - @6ar{@00a) Cliwhemasst b ectsBrovitbligu@lcotides with
Mesng) Wﬂ&;@&@aﬁbm&mm{tmﬁﬁwmﬂﬁm&% dye 6-carboxy-
Fuptharmase.Aedeand e roshes the dibe-shemdile peseibARding: 1.

strand with more cytosine (C) than G was selected. The last 5 nucleotides
at the 3' end of the primers 5 should have no more than two G and/or C
bases. Finally, the amplicon‘length should be less than 150 base pairs,
The designed primers and TagMan MOO probes are shown in table 1
and were tested on specificity using the Basic Local Alignment Search
Tool (BLAST). The probe designed for the detection of all Riidobacterium
consists of an oligonucleotide 10 with the 5' reporter dye VICTM (Applied
Biosystems, NL) and the 3' quencher NFQ- MGBTM (Applied Biosysterns,
NL) and the probes for the different Bidobacterium species of
oligonucleotides with the 5' reporter dye 6-carboxy-fluoresces (FAMrM)
and the 3' quencher NFQ-MGB'PM (Applied Biosysteras, NI.). For
determination of the total bacterial load a broad range (universal) probe
and primer set is used, which is described 15 by Nadkarni, MA,, F,B.
Martin, N.A. Sacgges, and N. Rueter "Determination of bacterial load by,
real-time PC,R using a broad-range (universal) probe and primers set,"
Microbiology 148;257266 (2002). The universal probe consists of
oligonucleotides with the S' reporter dye 6-carboxy-fluorescein (FAMrh)
and the 3' quencher dye 6-carbox~-
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tetrarnethyl-rhodarnine (TAM RA . The designed probes are shown in
table 1. 20 SUBSTITUTE SHEET (RULE 26) WO 2005/039319
PCT/NL20041000748 16 6 Table 1 Desi gu.ed p eas and probes for use
in the 5' nuclease assays Target Primers & Sequence Tm % BLAST ID
Amptic SEQ Probes (5' -> 3) ('C) GC number on m No lea B. Padol IS

AAG 6465-18906 R adol IS AGA 59 48® TTG AAG AGT 1015335740
P_adol_IS TTG GCG AAA 69 30 7519-1624 3 TCG CTG AAA CAA
1015335863- CGT TTC TTT 9522

0§ fl0. B. angula#urn F_angut IS

VAT N@EOBIPAC 59 -52 1015335678- 71 bp | adolescentis Gcgﬁ%zoﬂ;;/ﬂgﬂrmg

TOGTGGﬁ
o 1o J&gﬁ@fﬁﬂ%@%@;ﬂﬁ% Vzr%é‘m%%‘*ﬁﬂ A a1 iz
B ol IS ARSAKT £ g&q 14351, 2@%2 %7"?0 AAG S0
AAA. 107 5488648-|GCC T 575.21 04 B,|bAfzdurn b bIf IS GTT.GAT ©
B. TTC 60 SF 153866 ATHE I ZAGCT GHA G U HHSeshinsZB R 181
adofer@rgiy 56 8 GCA AGGQG AGI5336668 P bif IS TORBEGDISAA]70 5
22451-307 9L AAC MEAGCT Cgé;%g AABS Al 1645336723 24053-3416 | 2
B. breve Fbr 9 52 10%5243088533F 43 10 TGA
GAA CT4 %?g\é%%o&i:%%%m &G 82| 7419-1624 3
CTG AAA GAA. 1015335863~
CGT TTC TTT 95292.17207
TI\R
B. angulatum | F_engul 18 | TGGTGG TIT | 56 | 46 | 1015336044 | 1176p | 4
GAG AAC TGG 1258114600
R angul IS | ATA GTG 58 | 32 5
TCG AQG AAC 1015336147
P angul IS |AACAATAAA | 70 | 57 |14351-29932 6
; CAA AAC A -
; AAG GCOC AAA. ___l1015488648.
| GCCTC 5575-3104
B bifidum | F_bif 18 GTTGATTIC | 60 | 52 | 1015336612~ | 1058p | 7
GCC GGA CTC 215666.12828
R b I8 |TTC 66 | 56 8
| GCA. AGC CTA. 1015336668~
PHEIS {TOGCGCAAA | 70 | 56 |22451-30731 9
AACTCC GOT
GGCAACA 1615336773+
240533416
B, Breve F brove 18 (GIGGTGGCT | 59 | 52 |1015243936- | 118bp | 10
TGA GAA.CTG 11550-20833
R_breve IS |GAT AG 58 | 32 11
CAA AAC GAT 1015244110~
P_breve I8 |CGAAACAAA | 65 | 45 |13595-29514 12
CACTAA A .
TGA TTC CTC 101 528258
gr CIT GCT 15062-16853
B. Fleate IS | GTGGACGQG | 58 | 65 | 1015335268 | 67hp | 13
catenlatum AGC AAT G 99.20718
R_cate IS |AATAGAGOC | 58 | 50 14
TGG CGA AAT 1015335364~
P cate I8 | CG 68 | 39 157112175 15
AAG CAA ACG
ATG ACA TCA. 10153354565-
9896-17859




CAA AAC GAT 1015244110 Pbreve IS CGA AAC AAA, 69 45
13595-29514 12 CAC TAA A TGATTCCTC 1ols2 42s GTT CTT GCT
15062-16853 GT B. I? cute--IS GTG GAC GCG 58 65 1015335268- 67
by 13 catenulaturn AGC AlaT GC 99-20718 li,cata IS AAT AGA GCC 58
50 14 TGG CGA AAT 1015335364 P cate_XS CG 68 39 1571-12175 15

ACC ATG ACA TCA 1015335455~ 2899-17859 WO
20051039319 PCT/NL2004/000748 #7 B. dentium 12 dent 1S EETENERNH00748

L0Lo.0 e Qo

CerT I m e s iy A ) e
15 AOC AAA BGG 4T 17 Rt G A AACACCAT 101 TS Tt ke |16
16991-112/T0 3&tAS0 CATCA0A AGE GA:3015p09833" 18158-5198 17
/in nus F_inf IS CGC GAG\EASAS GRTL037961P34- T60IyIBABAC AAT
GT 06371-14364 R %S [TETT36 20 AAC BAT GEA HHIITIBLEE3 P inf 18
S AAC GAA| CAA 69 32 )%% 6€51 [TAG AGT T.ITC GAA ATE
1037961294- |AAC AGC ARAGB867-17477] An B| longWi 32 2RS8dEs TG
ARG %;ﬂﬁ SO0 RPIS3233EHAAY ' )O%% HEEGTTGS S 2257 R
lonLIS TT 5856 23 ATC 3@5&%%@@@532%69-%7;13@392 TEEC bR [ 19
Aa 68 77 286[B-RELIT , 20T 58 | 36 20
y AAC GAT CGA 1037961263
Pinf 1S |AACGAA.CAA | 69 | 32 | 06691-25461 21
TAG AGI'T
TIC GAA ATC 1037961294-
AAC AGC 444 06967-17471
B.longun | F_long 18 | TGG AAG ACG | 39 | 50 | 1015323351 | 10555 |53
TCG TTG GCT 27595-22257
R long I8 |TT 58 | 56 23
ATC GCG CCA 1015323469~ *
., |Plong I3 |GGCAAAA' | 68 | 77 |28673.23147 |, 24
| CGC ACC CAC
* Cae A 1015488566
4529-13934
AT Falbif 15 |GGG ATG CTG | 60 | 57 | 1015399960 | Z31 bp° | 25
Bifidobacters GTG TGG AAG 19603-31240
um R_allbif IS | AGA 60 | 57 o2
TGC TCG CGT 1015400076-
BAINCIS | CCACTATCC | 70 | 61 | 20827-17413 o
TCA AAC CAC | | 1015400166~
CAC GCG CCA 21749-18424

*In these cases some adjustments (more than 3 consecutive nucleotides or an amplicon
lenghth greater then 150 bp) wene made: tn fhe. gridelings 1o find. o eppropriste primer-and.--
probe set,

Labeled preparations are propared by lubeling the olizonucleotide with a dstectable
{::mrlter by conventional means, Labeling markers which may be used incleds radio-
1sotopes, fluorescent substances, enzymes, biotin and haptens,

Hybridisation between the labeled preparation and 2 sample ocan be performed in
accordance with known techniques, such as dot blot hybridisstion aud noribem
hybridisation. The hybrid which are formed can be confirmed through the detection of the
labeled preparation by known means, for example, autoradiography using radioisotopes,
enzyme-labeled antibody techniques using enzyme or biotin, and the ke,

Further, of these oligonucleotides, the DNA fragments represented by SEQ ID selected
from SEQ ID No 1, SEQ ID No 2, SEQ ID No 4, SEQ ID No 5, SEQ ID No 7, SEQ I
No 8, SEQ ID Na 10, SEQ ID No 11, SEQ 1D No 13, SEQ ID No 14, SEQ ID No 16,
SEQ ID No 17, SEQ ID No 19, SEQ ID No 20, SEQ ID No 22, SEQ ID No 23, SEQ ID
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warlhaieatg (more than 3 consecutive nucleotides or an anplicon Ienath
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CGC ACC CAC COC A 1015488566- 4529-13934 All F_allbif IS GGG
ATG CTG 60 57 1015399960- 231 bp 21 Bafidobpcteri GTG TOG AAG
19603,31240 um R allbif IS AGA 60 57 26 TGC TCG CGT 1015400076
P-,allbiflS :CA CTA TCC 70 61 20827-17418 27 AGT TCA AAC CAC
1015400166- CAC GCG CCA 21749-18424 a In these cases some

greater then 15.0 hp) were made in the guidelines to find an appf 00748

prigaen SngERyOlS ﬁﬁtz‘é %@ggw%aaeaafs iR RE PR method £
th t t oF
L ﬁ%ﬂ.ﬁﬂ%{%‘!}%ﬁ é Dr?e)c il %ﬁﬁ%’ra - ?5 %eE E@E@rﬂm subjected
su stances %/ ?‘%’I‘PWB ﬁfbéﬁi\?@?ﬁltﬁ@m SEQID No 1,
dta &QM%&%%&@@&M@@ n 15cEHQarlovitl, SEQ 1D No
kmsmmumgzsﬂﬁmamm bitbyitieeiy RRNSFDNRIRd fiom SEQ ID Mo
zgﬁggmma e ﬁy@ry@wl‘y@ f@ﬂﬁ@% V%ﬁr%aaﬁg‘NH‘F %ﬁ%’ﬂ? 8 17, smo D
adi ééf usin raﬁdlogg‘{)a[ébo?\%b é%] JRTRSE iR
tec?T{*? éﬁ%‘@ﬁfg P%Tﬁ’aﬂﬂ%‘ésﬁkéf BN emplification is observed using
olflgesFraietssin Stk @Bmm@m’eﬁs cels pesnterhipeRiQriibaaietibdorresponds to

frdim BEA et LD HORISER Riid:
Neflhﬁéﬁfi% DN EnrB it £ 1D No 10, éE(%&I%) .%‘*%%%E.D W%e%f%@ as the origin

13 SE% DD N %@5& ded from
N e SEQ
R R N B o o
re“éb&t %&ﬁ%ﬂ%@a&éa SEQIBNeel Ju SRQRD Month SBQUIDisken SCEEAGNID No 17,
ofER2 &2 Novithe SRR ARG 0rSEQHE dollazpdrgdentifietsarrry BiPsigds, SEQ

tqﬁm?mlgg@@egg%hﬂ‘&ﬁ@n {ragments of SEQ ID selected from

dw&g)a Q> £} nuNlem acid farget
°§ Es%%l%%%ﬁ%ae ron?‘?ﬁ’é% ;%ﬁ%%w@wm obe

a %5 11, SEQ ID No 14, SEQ ID No 17, SEQ ID No 20,
g ek SFTBie dteidissao tor, Bifidobacterium

“‘ﬁ?ﬁﬁ%@ﬁiﬁ %%Wfﬁ@ BONR ABndt ase. stk amplficationis thereto;

obkalabg i issesiepidd edishamecifiisatichylsritiasthe Belidalessesm@anaulatm
ithiCBRQIPONG S i 30:ttreRiNAdragiRaainee theraiothe

célis debdlledtifitightortiecuidth e BRI SSALEI ARSI IR Rerium bifichm

fiEbiAarbps@REd by SEQ ID No 9 or a sequence complementary thereto;

4)-a Jabelled oligonucleotide which sp ecifically hybridises to Bifidobacterium breve DNA

represented by SEQ ID No 12 or 4 sequence complementary thereto;

Sya labelled oligonmcleotide which specifically hybridises to Bifidobacterium

catenlarum DNA represented by SEQ ID No 15 or a sequence complementary therets;

6)-a labelled oligonucleotide which specifically hybridises to Bifidobacterivum dentium

DNA, represented by SEQ ID No 18 or a sequence complementary thereto;

7a labelled sligonucleotide which specifically hybridises to Bifidobacterium infants

DMA represented by SEQ ID No 21 or & sequence complementary {hereto;

8)-a labelled oliponucleotide which specifically hybridises to Bifidobacterium longum

DNA, represented by SEQ I No 24 or a sequence complementary thereto;

9)-a labelled olipomucleotide which specifically hybridises to all Biffdolacierimn DNA,

represented by SEQ ID No 27 or a sequence complementary thereto.

Further provided herein is a method of specics-specifically detecting species of the genus

Bifidobacterium found in hman, particularly himan infants, comprising the steps oft

i-a
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Accordingly, there are provided oligormeleotides comprising SEQ 1D
selected from SEQ M No 1, SEQ m No 2, SEQ ID No 4, SEQ ID No 5,
SEQ ID No 7, SEQ ID No 8, SEQ ID No 10, SEQ ID No 11, SEQ ID No
13, SEQ ID No 14, SEQ ID No 16, SEQ ID No 17, 15 SEQ ID No
19,SEQIDNo 20,,SEQMNo 22,SEQMNo 23,SEQID No 25,SEQID No 26,

Wﬁ'ﬁﬂ@é &Hces complementary ther? fo. Also provided herein B /NL2004/000748

i

oligonueleotide probe for detection ot a nucleic acid target sequence

wHich FORREHRG & Rl Wikisieelisonralrogdnasobriaopbrbaifising salution, wherein
pré¥id Wehwyis aplestsd fiom thoaryup ieensisinglrfonucleotide which

spBcficat idedigsng ol ttidhactdncin mhé'&aélrytls@mfﬁarewnw%dobameﬁum
byczs&z@muomma@mumwgmqmmwwa%%ea GhighRiG m-y thereto;
ongmmn%@it m&ﬁ@@ﬂ@@&mﬂ R{Aahas 5 %%Hﬁerei?m angulatum

orase uence co
%?AF‘ 3%9 s q@; RRBe
fdo ac e %? Fgg s,\rg §§‘fdgbadtenum bifidum

DehEereenrprhtertER Haefﬂ@ta o agtgbetiesicoliyprmsiestiviterhich :
edelled piianusieyBivbichceenifictliply RNResdpRERRtDe Y1 hrove DNA
SE@%EN@QEO&BQ@M 2 coaplpmectannthnators)- tilabrled
olifjonudtbelive Whhgmm;ﬂabﬂmlly\hmmf@ﬁdmm;ﬁowgﬁﬁ%@ to  Bifidobacterium
C ence
caiayain PAR iepressalet AR RIS Laseau thereto

P Ok
Iﬁ ITI
E %@%ﬂ:@@@gﬁm 5 a0 el dlogpub T RCH IR P
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&yrABiRHaAtar SRE retsa T atveNpldtigery terdioe

wﬁ?rcﬁ d MisgmiiotdaovBibtiobprstdivallyiiffariits N\ Reprebeatiatm infantis
byDBEQrdpxden2ad dry S RENIBIRE2GOFR Rl eaeaian iRt Rxp ahsled
Olﬁomu@mwﬁedﬁﬁiﬁhmmg%rﬂ%ﬁy Rridigrany B 9&}%“ E'Q.:Pc[}énum longu
3@3&1}{ %Qf cgqgéalhor aseguenazg];ggm ’gg-m“a[“ |
th%rei‘ia :t&!f"%?' 5 %1 % Wgegﬁ’%i’ y IVBdises,

A oLic e ggcﬁjrgﬁé@dobacmﬂum DNA
ngig Swgééta;}é %@éﬁqﬁﬁeﬁ WE&%@H@M@F@P:
s é% ER gagzﬁé@férlﬂhéﬂ@éﬁ%mwu&mwmmm 86 28 to
mq@tﬁﬁhﬁhp‘@mﬂﬂdrﬁpmaﬁam&gmmamﬁ&mmﬁmi@mﬂ%
SUBSTIEAAE BMEEm(Rldb RRGWH05/038838 Bﬁ’éﬁﬁéﬁ@@ Qﬁ%f@ detecting
1%&1@@@%@9 #Eamplsi-aRlipagugle g infants,

sa(isg QW in %%gprobe is selected from q&e group’consisting %
lahe 2 which specifically iIses to Bn‘u bacterium
adol %g,fe%ms éreprelgen g ﬁ%‘g e using a primer set
el Bclsozadﬁ mme%ﬁ@&mm.b&.aﬂmmsm No 1, 8EQ
hyBrRisds 56 QifBpNe GteFin BEnljiol iy S HNA Npres ety 1@/1%@5 @Eﬂ?m No 19,
Sv%:@ sacxsr?m;@ g&mnmm@%ﬁaeieéﬁeﬁm *afﬁﬂ?%eltﬁsﬂﬁ r Amﬁxer of SEQ
b){{?légﬂi%@%r ai encé co Oﬁ?eigne %ﬁjﬂg’ E ﬁ(ﬁ%?\?{) 11, SEQID No
o 17 SEQ No 20, S ID N 23, SEQ TD No 26; and
b) detormining whether the oligonucieotide probe above mentioned hybridices to the

micleic acid target sequence,

The present method is beneficial for the manufacture of a diapnostic kit, Accordingly, a
diagnostic kit is herein provided for the detection in a samples of Bifidobacterium species
selocted from Bifidebacierium adolescentis, B. angulatum, B. bifidum, B. breve, B.
catenulatum, B, dentium, B. infantis and B. longum, by means of hybridisation analysis,
comprising at least 2 DNA probe a5 mentioned above as well as one or more further

‘L}
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4) a labelled oligonueleotide which specifically hybridises to
B$dnhantvn>9.. &t v' nlra to represented by SEQ ID No 12 or a sequence
complementary thereto; 5) a labelled oligonucleotide which specifically
hybridises to Bifidobacteriurn catenulatum DNA represented by SEQ ID
No 1 S or a sequence complementary thereto; 6) a labelled

;g $Jeleotlde which specifically hybridises to Bidobacterium dentium

Nr€dtatented by SEQ ID No 18 gr a sequence complemeR&F{NL2004/000748

thereto, 15 7) a |abelled oligonucleotide which specifically hybridises to

BB CRIRHR iR rigksatinm Aaslyisd YIS EOMRas PR liuid, 2 hybridisation

sdifrafor washislgidgrithry shiddetorig),a lapeiididatiigorssit etideabliaBrecting means,

;mwﬁq%&myﬁfmtm BPQ%BEﬁﬁuﬂﬂ%kgﬂmzd%iﬁ?ﬁi eﬁlﬁﬁglpyof the above-
4 mer, a

bR Pl ecé%%?ffg% AU el G iR » st of DNA

? 2(?%%33% B ‘fﬁanG 2P RPTRESTBP Pretranmpmmapandred for PCR

igctaphidirgiwhesssssainolybe gt demid, muctdloaeiitsjm seidiion vessel
sm@mwmmﬁammmmmmwmmes ofsald genus is present in

m IF Qﬁ‘ iﬁﬁ A1l D b | i~
s S o ot
|§§ﬂan rticu PFg & %ﬂ%n canon ol e

%ﬁﬁéffé’ﬁ?’&% %@&W@ﬁé@’aﬁ%%ﬁ% procedure using a

primer set comprising the ollgonucleotl r| er of SEQ ID No selected

fm qS Eqnzn A ’f?KF %’PQE ;f%iqgi%ggsﬂaw

and !%*&‘B@btlvely with the ollgontﬁllégiie primer of SEQ 30 ID selected from
SEQBRIMeZrtakn(ddhiNO 5, ,SEQ ID N0 8, SEQ ID'NG IT, SEQ TDNO
14, SEB. Jdlbsctis-SEQ ID No ZE.TSE@HDSNO 23AREQ 1Brddo 26; and b)
determt |ﬁWﬁ€'€Her the ollgonuﬁmw obe above mentioned

hybridi ﬁ'f & nucleic acid tafyEt ce T 488 method is
beneficia ﬁ”e manufacture o ; ke Kit. N |ﬁ‘ﬁ&9 a 35
dlagnoglg,lggds herein provided 1geggetion @Mmg G 11613

Bldobagtedrsmapagies selecteddngmr Bididdbactesiprgadg centls,
angulat®deBixbifldum, B. breve, BlCestgsndatum, B. dentiunr, B. infantis

and B. ﬁ)ﬂg@m%y means of hybR&ldatitizdnalysis, comprising at least a
DNA p#&/5e4@htioned abovef&'@ﬁ‘e?ﬁ%%%ne or more f tinter

SUBS %KEIEET (RULE 2 /039319 PCT/NL2004/000748
20 meagig € réd for hybridisa i$, such as denaturation liquid,
a hybn@ls,gyﬁnmqud a washingdigties g 5¢lid carrier, a hybridisation
vessel anshéabnldetdating meanssMilsebgrein provided is a diagnostic kit
for the Barestidginigansample of #iECAbBIE26MEeNtioned Bifidobaeteriurn
spemestif%eans of YCR analyé@‘:»'éb?ﬁé?%mg a set of DNA 5 prlmers as
analysis, such as a polymerase a polymerlsatlon I|qU|d an 0|I overlay a
reaction vessel
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and means for detecting the amplified DNA. Example 1: Validation of the
developed probes and primers for bifidobaacteria The bacterial strains
vHsesiinalidate the assays for the relative quantification of the~dRQy rn04/600748
different Btdobacterium species are fisted in Table 2. .Table 2 Bacterial
strains.and origins used for the development of the 5' nuclease assays

Straif®figi*iBifidobacterlum strains B rdolescertls ATCC 157Q3T ATCC

15705 B4 é‘}i‘ﬁn ?SM 200 alls ATCC 25527T OSM
10140 fl i S204561 O B. bourn ATCC 279171 B.
breve A g 2009 i 13 B. catenulatunt ATCC

275391 ﬁyggogglg gg.[hgentlum]ng@ﬁMT B. gallicttm DSM 20093T
B. gallingsenn 56413377 T B. infaptiszizMG SS11T B. 8taopinaturn
DSM 104&7#baBilkragdopATCC METR7438 magnum ATCC 275401 B.
pseudodagmaatimnbB8M 20438 TMSF p¥idolongum ATCC 25526' B.

suss AT@@@?@@W&ME@FITUT@@QE ARULE 26) WO 2005/039319
PCP/NL: 4?83%1 Other é‘t?&iﬁs*%’*a illus cBF é?ﬁtc 11778
Bactero W‘Y@ZGS gterlum casei ATCC 35513T
Clostrld ?CL ,e igf 9T EI cusfeacalis DSM 20478T.
Escheri 30%9 ?ﬁ acidophilus ATCC 4356T

Lactobag;ygéﬁcpgg,yz&k%@,@OZZ A:ﬁ;‘@)ﬁﬁﬂlllus bulgaricus ATCC 11842T
Lactobagiltisceaseubififac:idO3T DSM 20031T

10

15

20

Propionibacterium avidum  DSM 4901
Pseudomonas aeruginosa  DSM 1117
Saccharomyces cerevisive  DSM 2548
Saimonella typhimurum ATCC 14028
Staphylococcus aureus ATCC 29213

ATCC: Américan Type Cultre Collection; DSM: Deutsche Sammlung von Mikroorganismen
und Zellkultoren, Germany; LMG: Laboratory for Microbioclogy, University of Gent, Belgium;
NCIMB: National Collections of Industrial and Marine Bacteria, UK.

All bifidobacteria straing were cultured in Mann Rogosa Sharp (MRS) broth (Oxoid,
Basingstoke, UK) media at 37 °C for 24 hours under anaerobic conditions. The overnight
cultures were stored at —20 °C until further processing.

DNA was extracted from bacterial cultures by thawing 5 ml of frozen overnight cultures
in ice water, Subsequently, the cultures were cenirifuged for 20 minutes at 4000 rpm at 4
°C (Sorvali RT7, Du Pont, Stevenage, UK) to pellet the bacterial cells. The pellets were
washed with 1 ml TES (50 mM Tris-HCl [pH 8.0], 5 mM EDTA, 50 mM NaCl), followed
by a centrifugation step of 10 minutes at 4000 rpm at 4 °C. Supernatants were removed
and the peliet were resuspended in 1 ml of THMS (30 mM Tris-HCI [pH 8.0], 3 mM
MgCly, 25% (w/v) sucrose). After transfer of the suspensions info a two ml eppendorf
tube, 200 pl lysozyme (0.1 g/ml; Sigma Aldrich Chemie, Steinheim, DE) and 40 pl
mutanolysine (1 mg/ml; Sigma Aldrich Chemie, DE) was added and incubated for 30
minutes at 37 °C. Subsequently, the solutions were centrifuged for 5 minutes at 10000
mpm at 4 °C (Sigma 1-15, Sigma Laborzentrifugen GmbH, Osterode am Harz, DE).
Supernatants were removed and the pellets were resnspended in 100 pl THMS, whereto
400 ul TES (including 0.5% SDS) and 7.5 pl of Proteinase K (20 mg/m!; Boehringer
Mannheim Gmbl, Mannheim, DE) were added. The mixiure was vortexed and incubated
for 30 minutes at 65 °C. Subsequently, a standard phenol/chloroform extraction was
carried out, followed by a treatment with 2.5 ul RNase A (1 mg/ml; Roche Diagnostics,
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Lactobacillus fermentum DSM 20052T Lactobacillus plantarum DSM
20174T Lactobacillus reuteri LMG 9213T Lactobacillus rhamnosus
ATCC 53103 Listeria monocytogenes ATCC 7644 Pediococcus
acidilactici DSM 20284T Propionibacterium avidum DSM 4901
Pseudomonas aeruginosa DSM 1117 Saccharomyces cerevisiae DSM

WSS tonella typhimurum ATCC 14028 Staphylococcus BTN IR004/000748

ATCC 29213 ATCC: American Typé&Xulture Collection; DSM: Deutsche
Setarmitieivg, VORMitr Gt gainisiest AR CelubliayeaniGetraNiMEGs precipitated by
Lssbiiniatoity-D0 Micropigideyst JoivalsieobGanidBrigor INIMBe ice cold ethanol
Nagt)ahfb et tiesiant | adus iR sadih adeeiB agiErid, Y KeedWitated solntions were
bitidivifagtet ifos 2aind mese st Ul RIETInViah B ogastShasartMin®) Wepthwashed with
(G0id] BRGirgsiaks, BHyweddley alsdfriCatotidd ROUR00HEA Macyabigutes at 4 °C.
cxuhitictan(E iveoy dimigidedoait ies ptises slere dinidr24 & wodid esthsrature, The DNA
pracessasgediiviin d80epl matdelfrilivQantbetaraliitves bE.thawing 5 ml of
fiffizsity other simplot ity efeaivhidepleat 6. Bickmee aently wirctauitd isspueieming a 25 pl
cenpiffigeibfor?GlidifReeat 46atspeest 4bk0 1, (Breval bR T, BURPeRictions were
Mﬁmuﬂﬁg wpplleithe Gageisl cels T@mﬁwﬁ‘s@mm&@m& (Applied
Bihiedn) gud m&*&k@ it e doRE B ok H}Mdﬂé‘%@nﬁ% running the

byaamatttfmm Bl d@*ﬂiﬁﬂé @Eft:@:o 0 minutes
Mﬁ@srw%ﬁgﬁaww &ﬁo w QBP ﬁ%ute on the
0 of the §5°
%{ﬁﬁ%@oﬁﬁﬂﬂoﬁ % i 135 v&(mh theythwerﬁ: |
e arm%% G E@Z%U 'of Bifido-
%' él%'&a& 535‘%9&%?%%e t?f.g s' ml w:e S &L ‘opioni-
Yabtoras 0D o @&“HP%&@&% gae %ﬁ% Y for B
rom at 4 C (Sigma 1-15, gma La ntr u en Ostero & am
Hafe ! desieti d pesua @mx% Asc md RNAse freated

r%‘%@{?@ﬁ&@& thstastie mmgw@wweﬂ (e detsgteishrinthy assay,
A¥Eondly &f BiStahARRRIBBH FITB SerfijetcandnnBeifraam, B. breve, B.
Nidiiwaifh, DierwWeteradd st Biiuetianddidreganyin coepted toventy that
Ihentiriatead 4biBon@z Subdpenthy fosmpdaiatdpolRbi6rdfothat case, competition
darween ihg dillerantcRitdebioavwed ipeascrinrinsanmh @, BlRus e (& exchded,
2{?4 s idené hrerrsstesashaem iy fizsHk Biigkishevashwitermined amoynts
FaRbCBHde bt eDaTTe T Al RIS WAL {ID Byt rBO WIS o badterium
Ipcics i Serpantly, the DNA was precipitated by storing at -20 C for at
|Thet GV rviinae Saafrepraduitbilitf ndoiepraishitiy diot éth alifferéa Whidnd 5° nuclease
Gussaps iweee sevninediand o betdogd smoiplir Scipitated solutions were
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centrifuged for 20 minutes at 13000 rpm at 4 C and the supernatants were

washed with 5 500 Id 70% ethanol, followed by centrifugation at 13000rpm

for 5 minutes at 4 C.' Supernatants were discarded and the pellets were

air dried at room temperature. The DNA was resuspended in 100 | sterile

milli-Q and stored at -20 C. Firstly, the specificity of each duplex 5’
Wa38led583a8say was tested by performing a 25 p1l amplificatieoitbmod/060748

different strains (see table 2). These®5 pl PCR reactions were 10

performed using 2.5 p1 DNA template, Th% &L TagMan Universal Master

Mix (AﬁmﬁBWﬁmﬁsﬁmm&mmMmmmaMMPCR and

probe, followed W?Gﬁmhg]l pE T Shmpeledsr asBuysile,
W ""lrﬂﬂ ' 01 2 N1 C = i WS in]y _’?v e vq, "
cycles of 15 seconds at 95 li Q' R

77 ..-.,, ams—N --‘- / !.i L

nu é@v 4> Were spetffOfor the Blfdoée{‘dterlum species RPHhich
the oped and S'nuclease & for determlnat?lgrgn’%f the
total,a uzﬁ'f' of BWdo- bacteriusn detected fdobacterium Speties

tes§' Wr}o other straln Propioni- bagteriurrr or Lactob » s. It
z‘enu m .
shobﬂ @ e that the lease assay& catenulatum al5q detects
B, pﬁéezﬂa% enulatum. Fli%%grmore DNAs d ENAse treated1
sanyil Were tested to a o4 b%that no contg“
dusRa-thB-assa. GOREHYa-RiX-0f-meNn0alL .
B. an%ula wn, B, breve, B. bifzdum, B. catenulatum dentlum .
|@f‘é‘ﬁﬁ %‘é W F&%aﬁ%w WW%FVﬁe%tgﬁsV%ﬁw PCR.
W(gg?ﬁ i §|§f@f@§oﬁmﬁwﬂeﬁa§éﬁ%’a}ﬂwﬁ.&@ Bt oRlgpation of the
the’ diff jes, wh|ch rve late, .can he
: rhedl OS50, e

e y
s%%ws e eterm}c}amounts o) fcaﬁlg‘ldobactenum species in the
Nkeedeneibpal henaiRiae e oREdaRasiesy i BReoeIRitRNaballasve specios-
%Mmg%@ﬁ&ﬂ%@% &e&ﬁ%@& svﬂ@em&xdlff er@%'daﬂa%% Tanaka, M

e m uned,a go%@g |nt ble 3. 3 mtestmal
1 &0 )y i\ A SHEAS aie eczesr-s et‘mgc jriuivii=e:H APP}*

ase~assaysm comparls

Biffe §é§ E%Sg dlﬂf&t”zlt a;agys ai

o - pie e differem

scs stsézm}’ ﬁb Fl ?E‘%‘g%ﬁ%%p %1%8’@ gcxﬁc BCR.
%ne o BT e SO e aupt

R
: ﬁ@zﬁd
5" nuclease assays.

20

SUBSTITUTE BHEET (RULE 26)



B. catenutaturn 1000 9.42 14.83 B. dentium 100 12.65 11.55 B. infantis
1000 2.34 2.31 B.iongum 10,000 9.10 8.18 5 number of times that the 5'
nuclease assay is more sensitive then "conventional" FOR b
reproducibility is determined by testing monocultures (100%) in ten fold
and calculation of the CV (%) based on the gained results repeatability is
WaSHARE by testing monocultures (100%) three times in featGBRILA04/000748
calculation of the CV (%) based on Kults gained 10 The developed 5'
nuclease assays were compared to the Tehledtional qualitative species-
specific PCR (using thﬁgﬁﬁg@gﬁ%ﬁﬁg{)%%@% i -
Watanabe, R Tanaka, @%M@uﬂgglgun&agg%é&&%tion of
ifi i ies.in-human intestinal microftera examinet with 16S
leAERASPECifle pripERAVATD;. 15 ReFprEErimer  Probo
Microbial..65:4506-4512) to determine th& T of the ot ne {n¥i)
ads RGO ashhiRdRiGIREES false positive Bilnegative resuld) Table 3 100
shows the differenft8 iWtthe 5' nucR¥ke assays in @ftion to the 100
cohvagtgmitspech sapdeifie PCR. Table 4 $B0w the final. opomal pruner 200
and probe concenttififidiseigriihe duplex 30nuclease ass3i, 20 50
s Y TE SHEEERYLE 26) WO 2005/689319 PCT/NLAD04/000748 200
24 Table 4 Optimiée Bsati@and probe é8fcentrations @88d in the 100
di é&ﬁ?duplex 5 fuftfse assays Target 5'{fliclease assay¥¥rward 100
Reverse Brimer ProDe. nﬁ"ﬁé"&f’(" ) (n1%4 (n]pa) B. adolesoghitis B. igg
adolescentis 300 |54 Al idphacterium 600 100 B. gggut atuna ;44
B Bargtitaiitn 900 80226 All Bifidobacteriugp@00 300 50 B idum B. 45y
bifadum 600 600 0= Sidabagierium 300 g0 100 B. brevyg B, breve

St

b
=y

30§ ﬁ%,gsoo AIIBigpmggum 450 450 150 Bygatenulaturn By 150%
catenulatum 300 300 BiRB-#xkBifigobaeteriungg@P0 600 100 Bgglentium B, 1gq
deéhtivagar@00 900 .200ngum 300 . 300 100
All Bifidobaorerium 600 600 200

All A1l Bifidobacterium 450 450 100
Bifidobacteriym Al bacteria 900 200 200

5 Example 2: Clinical trial

The study was a double blind, placebo-controlled mutti-center trial with two intervention
groups. Fully formula fed infanfs, aged 28 to 90 days, were recruited from four hospitals
in Germany. Infanis were included in fhe study if they had a birth weipht between 2600
amd 4500 g, and were fully formula fed for at least four weeks before the start of the
10 intervention period. Tufsnts with congenital abnormalities, or with proven or snspected,

cow’s milk allergy, infants derived from multiple births, infants that had received

antibiotics less than two weeks before the start of the study, and infimts that wers fod any
.pro- or prebjotic formula less than a month before the start of the study, were excluded

from the study, After enrolment, inftnts were randomly allocated to one of two treatment
15 groups: a group receiving an infant formula supplementsd with 0,8 g/100ml galacto-
oligosaccharides and fracto-polysaccharides (GFSF-group) and a group receiving a
standard infant formula (SF-group), The macronutrient composition of the formulas is
shown in table 5.

SUBSTITUTE S8HEET (RULE 286)



All Bfldobacteriwn 300 300 50 B. infantis B, infantis 300 300 100 All

Bifidobactertum 900 900 100 B. (ongunt B. longum 300 300 100 All Bii
widabemtesiim 600 600 200 All All Bifidobactcriwn 450 450 10@CT/NL2064/000748

Bfdobacterium All bacteria 900 900 280 5 E le 2: Clinical al The study

was a double blind, placebo-controlled lit enter trial with two

intervention groups. Fully formula fed in ants ‘aged 28 to 90 days, were

redfeitedtfromdoprstiaspltats ity Genmaryer| famtseudg te unclurdell)in the

studyTr they had a bifth Weight between 2, and 4500 8rand WELE VIV
formula fed for at least four weeks beforg &{ I'Qﬁnja(?amter\f&%BQ

period. Infants with congenital abnormalii ie 't@ Plroven ors %cte
cow's milk allergy, infants derived from s&% t th

recnnlnrl gnhh|nf|r\o |Qoo fhon PAO waakeshaotara D <) "I{' nf fhn sty \ %)nrl

VWCTIKO 1T ¥

inftmt Iiﬁreﬁy ?%1 ed any pro- or prebiotic formulaTgss than a month 7z
beforé ¥HERHER of the study, were excluded from the study, After
enrolf@ihotinie (@ere randomly allocated to one®¥ two treatment 15 85
groupsLa(‘»Wﬁﬂ)recelvmg an infant formula supplefiented with 0,8 g/I0@I
galactestalidsacabarides and fructo polysacobaridés (GFSF-group) and a
groupNeceigagiblcstagaandtinfaiet fgimula (SF-gro0y8). The macmnutrierit
composiinstefdigfacthtadeis(ghown in table S. WBSTITUTE SHEET
(RULER26 V6 R02RI03384 8P CT/NL2004/000748 085 Table 5: 0
Macrqrupgent composition of the study formulas (agg 100 ml ready to usg
form

(Aptamil | with (Aptamil 1, GOS/FOS Milupa) Milupa) Energy (kcal) 72 72

Pro&PYg)of Brees e ntmitiras aghidedmea Telruse gyyup & Brserogp), K ithin three

5 (g)ddys aAentdigestiblchdigodugehaxidefdy) @:@0s, and at the end of the study period (6
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-Galaats Oféﬁ%a&ﬁﬁﬂ'ég%fg)cgi?e%tgd FciQnRgveacehatdes £9) HO8 ical ethical
Fay églm’t?ees of the four hospitals. Written informed consent was obtained from the parents

before the start of the study.

Nugcleic acids were isolated from faeces by thawing faecal samples in ice water, followed
by a 10x (w/v) dilution in PBS (0.37 M NaCl, 2.7 mM KCI, 8.1 mM NapHPO, [pH 7.4])
and homogenisation for 10 minutes using a stomacher (IUL Instruments, Barcelona,
Spain). Homogenised faeces was stored at —20°C prior to the actual DNA isolation. The
extractions were started by thawing 1 ml of a homogenised faeces sample in ice water,
followed by centrifugation for 1 minute at 1100 rpm to remove debris and large particles.
Supernatants were transferred to a new tube and centrifuged for 5 minutes at 10000 rpm.
Subsequently, the pellets were resuspended in 1 mil TN150 (10 mM Tris-HCI [pH 8.0], 10
mM EDTA) and transferred to sterile tubes containing 0.3 g zirconium beads (diameter
0.1 mm, BioSpec Products, Bartlesville, US). To these suspensions 150 11 of TE-buffered
phenol (pH £ 7.5) was added and the samples were placed in a mini-bead beater (BioSpec
Products, Bartlesville, US), for 3 minuotes at 5000 rpm. After bead-beating the samples
were immediately cooled on ice, before addition of 150 ul chioroform. Samples were
vortexed shortly and centrifuged for 5 minutes at 10000 rpm, upper phases were
transferred to clean 2 ml eppendorf tubes and the phenol/chloroform exiraction was
started. Phenol-chloroform extraction was followed by precipitation of DNA through
placement of the samples af —20 °C for at least 30 minutes, after addition of ! ml ice-cold
ethanol (96%) and 50 pl 3 M sodium acetate (pH 5.2). Consecutively, the samples were
centrifuged for 20 minutes at 13000 rpm and washed with 500 pl 70% ethanol. After
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A group of breast-fed infants was included as a reference group (BF
group). Within three 5 days after the start of the study period, after 4
weeks, and at the end of the study period (6 weeks), faecal samples were
collected. The study was approved by the medical ethical committees of
the four hospitals. Written informed consent was obtained from the

wpansasaefore the start of the study. Nucleic acids were isolagge A Rua/a00748
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faeces by thawing faecal samples inziee water, followed 10 by a IOx (w/v)

ditetitifopRIBA (6 Shdvhitall 23600 hzbiﬁ,%@ é@%@ﬁ&édﬁ%ﬁé)m the pellets

a%ﬁ?&ﬁo&%&ﬁéﬁ'&{&ﬁg macher (I # !nstr ents
Bgﬂﬁel na p?k?) enise faeces was Horac g gﬁdﬂh@&ﬂla milli-Q
The extractions were starte by thawing, | ml of a

mo eﬁlsej’?‘ faBCes Sampley e Vel oy P AR fift the difforent
@ﬁ’d@”?pﬁﬁ*‘i@%rﬁb@f&%ﬁmiﬂar@h@aﬂﬂm amSuperfiatartisspecies is
wessialsienanding elhitulte AndoUen Bigewy] fambieiny es-akl Q300 scation c.unre
rpmas Edlbsiaesiyirtidp e oo amusnergeainil m'/@é&éi@g}%ﬂ CLE}
TWS:HH @élﬂlhl' HObalddip =R AR %@Hﬂﬁ@ﬂoﬁ%&)}% @%& s, c?lcu}ated by R.g

QAP Elul@ beﬁgf aSjalam‘_et
e SUS Ereli Spggies can then
% e, Lé%éiﬁd \’E‘E Q%ﬁ%@@% #ﬁ%ﬁ@ﬁéﬁﬁ%éﬁ%ﬁ%amﬂer the
s W‘oﬁﬂiﬂ: IB’&?% ﬂﬁ@ﬂﬁsl}ﬂ%PéfhﬁﬁaMﬁmgmﬂmwwmch is set to

bé%%eatlng the samples were immediately cooled on ice, before '
dbfitsiab rmspmpt odFii dedarreSwm(ies slsvalorameixed shibrliviand FISH, like earfier
céPRmh@dd(mmﬁquE dichQ0G. rPriaupaer Ghasasavers Gansi®EathiRis, M, .
chalkinsuh epricGAtT Welnandihemhene [BRoioms %E‘ﬁ&t %a.:m ofﬁ;ﬁdau
SM{E%HPND |19553§9£W§:@}%%Cy9§ WAfQ%Q wed, Efé ot O%g%hcm‘xon in fecal

ent of the samp ora
dl?ﬁgp %E ""E@g %nﬂnﬁzﬁjﬁ PM sodium acetate

%PS © i T v ﬂéﬂﬁf@@@ﬂ%ﬂﬁmﬁ Raeseriatwas 75, 47,
S hrindhe RA AU FEHO S7um, RennentiveltierhiDl BETOTMEES that the GESF
%WMWW@WB@EI@%HM@M@O@WM&MWc flors, as in
c@ﬁtﬁﬁm@n thasbin85gaoWB000 rpm, the supernatants were
dhadabled Geerrelalienl wobaividdd terdidfeartatmenatuetbiedNMie o3 well as

. whdhestsheddbd sm@§ligishtavile MilisRle andsioradeatagd & Fpshmierq species

Sthible ds thasem smramisaRigEilasalative guantification of the different
5 Bifdobaeterium species in faecal samples. The relative amount of each

species is calculated according to Liugikik 002. Briefly, efficiency of
eacheviificaoria s &fded aalsilaipehenamieiets bedemMias & weeks of
(tErrf:stibdg withthieshaidiBIRE), anlinMiirheinm e ;gfeak%f@@ fure (GFFSF)
efficiencies the |n|t|al amoug;@@%jétm‘(gﬁ&m@@ R R, =threshold

J mount.of DNA of a B obaeter] species can then
tgwlﬁﬁndpd with the initial am(ﬁ]%t of DNA of 8F8Bobaeterium 8Pecies.
Thei@grelaHe obtained ratio's 88n be normalise¥ with help of thgsratio of

%ngﬁ?&iﬂ?ﬂfé" which is set to 2§0%. 11 50
. breve 70 73 63
B. longum 50 56 63
B, bifidwmn 10 i1 13
B. angulatum 30 11 13
B. infantis 100 100 100
B, dentium ' 20 11 13
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The total amount of Biw4 obaacreriwn was also determined with help of
FJSI-L like earlier- described (Langendijlc, F. Sehut, G. 7. Jansen, G. C.
R.aangs, G. R. lalnplauis, M. H. 15 Willcinson and G. W. Welling
"Quantitative fluorescence in situ hybridisatiolt ofBifzdo bacterium spp.
with genus-speck 16S rRW4-targeted probes and its application in fear/

Waa|518#93%8pl. Environ. N icrobiol, 61%8) :3069-75, (1995)) Thepparseniageon7ss
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of the genus Bifidobacteriunz as a p@ centage of total bacteria was 75, 47,
and 68% in the BE, SF, and GFSF grodabhspectively, which

Ssﬁﬁeohydrate sgg%ré? E§z%§§d9c Wﬂﬂf?%&%%%%g %E%’éﬂ%gtlbé%wob“ﬂm“ n

t E group ln tahle 6 the orevalence of mach spec different
g oups at the beginning as well as &magteid of the sHRHFigsghown. IBF-fed
cldhe percentage of Blfzdobactg;@.«_gpeaes rela;,{,v@d? the total % (ad)

0L, za gpoauena IS ShowrT: (f) ar?to r'lcvaic b fr-9%)-of g}g (126)

I#dq% terla s ecies in the faeces of i s after 6 we f feedin
h (BF), an infant fornfha@®h a prebloﬁelrﬂ?)&hre (GFSP9 (6.0)

oﬁnmstandard formula (SF), 30 $p&d@$Br GFSFIH 1B.&3atettulatom (10.7)
Glbrgaars. adolescentis 20 11 50 B3 prgws 70 78 63, l’l(p wn 50 563 (g 4y
Sgijﬁld;;pum 10 11 13 B. angulagg% 13 B.i 00 100 1%) ©.0)
entlu z 201113 SUBSTITUTE SH RULE 26 05/0393 91
MH041000748 Table 7: B&4LLHEYe of Bif a(@tgﬂla specig$-1 (6.0)
hf@é%%t to the total number of B¥fdbfdeRirla in tA2. 126 after a%7.8 (18.4)
Beldedding period., Breast-fed ammfegb&ﬁ -fed 5 Sﬂ}ep@scjf{a (sd) %:g 1(0.0)

(says-(sd) B raterutatanT 19-(1:0) 1.5(5:0)-9-8-(12-6B—adetesecentis

O.B (&%EOVEI@I’?) FEHFEbEtbrEme adidd @ iR &) 4:1%(%19679 dPiferent groyy

g .é@% @ﬁé&@%ﬁﬁ&ﬁ@ﬁ@qﬁﬁo ok Q1B 0O s vzsxbi @
951 B Feig d0if) ontrary to infants receiving a
staydard formula, After 6 weeks of feeding the prevalence and percentage of A
adolescentis is much higher in SF-fad babics than in babies which were GFSF or broast-
fed. Analyses of the faccal samples of GFSF infants shows a large variety in the
bifidobacterial flora similar to breast~fed infants and stimulation of only one or a fow
species is not observed. Besides the effect on B. adolescentis the profiles of breast-fiad
infants and infanis receiving GFSF also showed less 5. catenulatum (+ B
Dsendocatenularum) than the profile of infants receiving a standard formula. B, infumsis,
and R. longum seems to be predominant in breast-fed infamts as well as in infants
receiving a standard formmwla (SF) or a standard formula supplemented with prebiotics
(GFSF). Also B. breye was dominsut in all three gronps, but in the group receiving hreast
milk B, breve g3 a % of total h:tﬁdobaetena was higher (11,7 %) as in the SF (4.9 % ) and
GESF (5.4%) group,

Example 3: Animal experiments on g;lergz
Specific pathogen free male BALB/c mice were obtained from Charles River (Maastricht,

the Netheriands). Food and water was provided ad Ebitum and the mice were used when
6-9 weeks of age. All experiments were appmved by the animal ethics cowmmiites of the
University of Utrecht, The Netherlands,

Ovelbumin (grade V) and acetyl-f-mefhylcholine chioride (methacholing) were
purchased from Sigma Chemical Co. (St. Lonis, MO, USA). Alyminiym hydroxide
(AlumFmject) was purchazed from Pieroe (Rockford, T0., USA).

10"
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B. infantis 32.0 (18.9) 32.1 (20.0) 37.8 (18.4) B. dentium X0.1 (0.0) <0.1
(0.0) <0.1 (0.0) 15 A large variety of Bifadobacterlurn species is present in
the three different groups. Furthermore, a significant decrease in
prevalence and amount of B. adolescentis is visible in breast-fed infants
and in infants receiving GFSF contrary to infants receiving a standard

WioassHa39%tter 6 weeps of feeding the prevalence and percentag@aéBoos/o00748

adolescentis is much higher in SF-fe@babies than in babies which were

GFAi: avdoearakida by nalige spbdherdaas §arpgls§a@mﬂ§ %dma%& onto 2.25 mg

| simtyﬁl&@ﬁg fﬁd&ﬁh%@” ahagtena! derR.sipilar (g, Setrveeaél 7. Mice were

. .'nzﬁeﬁﬁf rgtéf orgg 05% fﬁf Qr Btz Sﬁi %F?)g% Ot 7 un perasels in a plexiglass

10

15

20

25

3D

25

esc
i A e . by nebulising an
KHOmafrath R ARl ine e FRetiHhgSHes (Pari respiratory
foﬁ@i‘uﬁnmﬁrﬁaﬁ#@ﬂggséﬁﬂ BI34dgum seems to be predominant in
brMdic fuETh fapatedsIalN A6t firbieg (GEETYimjWstmntarddobryle )25 me of &
oregumedigniocinolizonpslenidrtedditrmptiptieaniGEERY: N&@aﬂy via gavage (6.2
bm@mmwgumma&ﬁa@%ﬁmgma PGB G A IRLCE MY ent (.e. da

mgg BA?%E'&%%& ?x Qf‘& jas | higher(11. 7 % S.in the
ShnERTRse

% }9&%%1 ree %ﬁﬁ%‘?@‘]ﬁq fiGs tﬁ%‘iﬁ@ﬂ’ﬂ’ér?f‘* hours afier
o g% !m@%@maﬁamgﬁﬂm G RBEHEple body plethysmo-
I ¢ Sunrsdd Whrerrisrawgersoosagras kxpressed as
ﬁpbi}ﬂ?@hmm@apﬁﬁoved by the animal ethics committee of the

URivtstingl ofualyelst, The NMbthwylamsisras Quadbsirein nfgtbsthdimnerere statistically
aceyldidMeinyichaling ehleddsapeiha QA'L@.@.) WESSRUERRSEION by post-hioe
Sm?ﬁb@ﬁnm{‘*@ai ﬂﬁu'@ﬂw%&l ‘nglgy Wi8d using the Mamn-

gﬁg ’ St)gé% ?Q‘% C%‘a @05/0:@?’% é@f’ﬁﬁ’%ﬁ%oﬁ%ﬁfm Jor the

an S re elylng

e are Saft gﬂ' %ﬁ?f@’ﬁﬁfamuﬁﬂdg USA). All other

g & Bs 2 QH%B it r%h&@fir{ébqu%%n%r Stegie. LA, 1972,

aldfierereabys/onmibienalived forsonntiRarmdroiiceioss, B8, dew Fosk, USA). A
|mmpmhmwmﬂemmhxn&1&$mqglmﬁsﬂmu{@@ﬁ%ﬂper for 20

nikestiis, i eir@raSBiHwese,BRNACEaRE DY HRRHIRIIG:AR EMAIRY Hyﬂerrespunsweneﬁs

SehationI20 GaaiRildd S8UBaMENgIR Pﬂfb&@eﬁ@%ﬂgbﬂl@e (P&, ‘% of

respitaseRedasARIRRL ﬁiﬁhﬂ&’(‘&o\f a&ﬁz@d Ne'E trg P"}f‘e\ﬁmed alrway

un reve and a mixuure O

o f&ﬁ?’” ‘%V'V%?ﬂ%%% aﬁgj}%w%é i
i I S
e %ﬁ bR SRS . e
ex HSHRn é&f “P& &Qﬁﬁ@f&t&h Wé%ﬁﬁm@gmbmgmqw Breve + a

WHEHRMAfSEOEFRE aad ageontiohamornspb neice mersivinnbaliod instead, The plotied

n‘éﬁﬂﬁ%élf mviatEe RanE araslisisadinbc 2liomiaftef the blank values obtained for
mice not ovalbumin-sensitised and normalisstion to the value obtsined for the control
group at the highest concentration of mistacholine,
The compositions of all following examples may additionally contain minerals, trace
elements and vitamins, choline, taurine, camitine, and/or myo-inositel or mixtores
thereof, as known in the art and in accordance with intemational guidelines. Furthermore,
organic acids, flavours and or colorants may or may not be present,

-
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the final aerosol challenge, in conscious, unrestrained mice using whole
body plethysmo- graphy (BUXCOO, E,MICA, Paris, France). The airway
response was expressed as enhanced pause (Peril]), is Statistical
Analysis: The airway response curves to inethacholine were statistically
analysed, by a general linear model or repeated measurements followed

?5% comparison between groups. Cell counts were St&GIHERNYH4/000748
analysed using the Marn- Whitney Ubst (Siegel, S., Castellan Jr. N t,

paramelrlc statistics for the behavioural sciences" 2nd ed,

m@mm ﬁmﬁs&nmmbﬂm&;naimﬁwxméésmwd@
p8rerraBdapinteiBtudent's t-test (Abramowidzg M{(eBtsnwhdymitare),
ot erir f/ndi festitdsi calBlstdanst Doveryguglications, Inc, New York,
UEAheigiptélfability value of pc0.05 was @ofigidered as statistically

SI30Ri 00 Rexattn-aliginreshhsiperr BaeokivEness: NSps yelveninss) (10% nulin

aRwiHYib YT Crapomiyeness showgihat compared to control the mice
recemdna the B. breve + a mixture of 25 galggtgoligpsaccharides and

fructopolysaccharides show a statistically reduced airway
nsiveness, indicative of a Iowered asthmatic reaction. In figure
Bl REHRRPONGRESS | Aesd
LN %lﬁg etacholine ncentr t| %%HM& é%rﬂﬂ gpewdar)

COHMN, gi RefiRVGinanystHLe of G groglp of
w@%@\%ﬁ@ahne instead.. The plotte g values of relatlve Pend are

AheEeLDrastan of the blank valges gobtamed for mice not
oEa mrsensmsed and normalisation t obtalned for the
control gfoyp at the highest concentratlon o mota oline. The

gigns of all following examples' may additionally contain minerals,

tiasSuRlernanisandidiamianisboling o &ﬁw&%&i&ﬁ'ﬁ& (B 16.1 g powden):

MYQaABRRKOL rdpifures 35 thereof, as knayg | (me%%@uxmre

asTereanFe Wik taatienaaupidslines. fygrthermore, organic acids,
flay etEsss 'f. gitcolorants may or may not g present, SUBSTITUTE

1k FREINQANRBA8REDAC H/AE20041000748 29 Enledd

SHOSRAR
Al infiant eX|I|c formula containing per 100, il §ig@)groduct (and per 13.1 g
powder) 8 energy % protein. 1.4 g (casein whey mixture) 45 energy %

lecarbohydrates 7.5 g 5 47energy%fat 3.5g 00S (90% .
galpBitneleeteRshaNs esnReeiH o dP 20h eNEL ARRYARLES % Niider
W@mﬁa&m@ve 13x1@ gfu Eﬁ WM g
rdlefaimp v driaibieeaecaRGawksfinal progyct (and per 14 g powder)
14energy % farotein 1.8 g (casein whey migtyre)

sialyl oligosaccharides, indigestible maltodexiting 9/1 04 g
B, breve 6.5%10" cfu/g

SUBSTITUTE SHEET (RULE 26)

]



46 energy % digestible carbohydrates 8.0 g 44 energy %fat 3.4g 15
OOS/polyfzuetose (see ex. 4) 04 g B, breve 1.4x108 du Examg_le 6 An

WiRfAREIR Yormula containing per 100 ml final product (and pBET@H20p4/000748

10

powder): 20 10 energy % protein 1.3'g (casein whey mixture) 51 energy
%ﬂ%ﬁ;ﬁi@? carbohydrates 9.9 g- 39 energy /a fat 3.3 g FOS (Ratftiiin,
Oraiti) 7 galactomaanaa 9/1 0.4 g B. breve 1,6x108 cftt 25 Example 7 An

in éﬂﬁﬂ%f&%@%&%ﬁfﬁmw&%md@%ﬁmam?%&f 367 13 gpowden)
polddmdrei Beameirdy opipraiih equivalent 1.8y (ardrolysediwitseypprisiein)

A24enaehy % digesiiecerybofidiaies 7.1gg5 30' 48 energy % fat 3,6 g
Si ¥|e°|i9§§%o arides, indigestible maltogextl;ins 9/1 0.4 g B, breve
e

6.5x108 | UBSTITUTE SHEET (RUI-E 26) WO 20051039319
pioRPhersnshe e (Berslam Sio davsakiciamensimifa dohtining per
108 dldiimal product (and per 15 g powder):5400&ekrgy % protein
equivalent 1.8 g (hydrolysed whey protein) 42 energy % digestible

oh (ilr tes 8.6 g 5 44 energy % fat 3.6 g faco-oligosaccharides(from

C
al 5 n), galactomannan 8/2 0.4 g B. breve 7.5x108 cfu Example 9

to AW A TERvaIecRbH NS Rerp0 b iingfirradprb 6nd pandSpbe pevider):
g powdeny AGenangy tvplatein equivalentsled qiigidiokydadheinpibtein)
prq@g&% %g{&gt%g&%%g&@ohyd@gg 8.6 g 44 energy % fat 3.6

g rganno-oy/gé;accharldes, arablnogalacta;a /1 0.4 g 15 B. breve

1.§ 1088 tample 10 An infant milk forfdta containing per 100 ml final
pragissecahgpeachBidey, pobinagalacanf¥ig dgrotein 1.7 g (hydrolysed

15 WHEbRs@iein) 1.5x10° cfu
Example 10
An infant milk formula containing per 100 ml final product (and per 15.2 g powder):
10 energy % protein 1.7g (hydrolysed whey protein)
20 48 energy % digestible carbohydrates 84g
42 energy % fat 33¢g
GOS/galactoruonic oligo-saccharides//polyfructose 7/2/1 1.0 g
B. breve 7.5x10% cfu
25  Example 11
An infant milk formula containing per 100 ml final product (and per 15.8 g powder):
11 energy % protein 1.9g (hydrolysed whey protein)
48 energy % digestible carbohydrates 8.7g
41 energy % fat 33g
30 xylooligosaccharides/galactan 9/1 08¢
B. breve 8x10® ofun
Example 12
An infant milk formula containing per 100 m! final product (and per 15 g powder):
35 10 energy % protein 1.7g (casein whey mixture)
48 energy % digestible carbohydrates 8.1g
47 energy % fat 31lg
GOS/polyfructose 9/1 08¢g
(Galactomannan 0.42

SUBSTITUTE SHEET (RULE 26)



20 48 energy % digestible carbohydrates 8.4 g 42 energy % fat 3.3 g
GOS/galactoruonic oligo-saccharides//polyfructose 7/2/1 1.0 g B. breve
7.5x108 cfu 25 Example 11 An infant milk formula containing per 100 ml
final product (and per 15.8 g powder): 11 energy % protein 1.9 g
(hydrolysed whey protein) 48 energy % digestible carbohydrates 8.7 g 41

wEhagNs%akat 3.3 g 30 xylooligosaccharides/galactan 9/1 0.8 g&.ﬂQ 3@41000748

1C
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20
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8x108 cfu Example 12 An infant mif formula containing per 100 ml final
progHsi(and per 15 g powder): 35 10 energy o grotein 1.7 g (casein
whey mixture) 48 energy % digestible carbohydrates 8.1 g 42 energy %

f ﬁ.OS/polyfructose 9/1 0.8 g Galactomaunan 0.42 SUBSTITUTE

%%@%E‘W%%ﬁ SR %99‘%{99 %’%} &%ﬁy&m}:

Ried et %ﬂd@ k31 FAARNPS e 13 e@eg % proteln ohs
9 energy % digestible car:p drates 8.6 g 37 energy

YeieER NI RNREY glyfructose 9/1 0.8 g C tomannan 0.4 g to .S, breve
Onsitinkxample 14 An infant milk fqﬂgp la containing per 100 ml tat
pgogy&} (and per 13.5 g powder): 9 ener y 1679 in equivalent 1.5 g
(hyd2|olysed whey protein) 15 42 energy /0 |ges ible carbohydrates 6.9 g
Aﬁ ene %36 ofat3.6 g OOS/ponfructose/S|aIyIIactose 7/2/1 0.8 g A breve

1121 &B@Cﬂg% %éa[n I An |nfa E)H‘nh lflzolz% ucqt 4!11 gaﬁr Ogoprg'lﬂrdﬁr):

(‘.h.

f'@%lz px‘oatem %81 15g (hydrolysed whey protein)
42 energy % digestible carbnhydmtas 60¢g

490 enerpgy % fat 36g
GOS/polyfructose/sislyllaciose 7/2/1 0.8 g

B. breve 1.4x10° cfu

Example 15

An infant miik formula canta:mng per 100 1l final product (and per 13.7 g powdar):
9 energy % protein squivalent 14g (free amins acids)

44 energy % digestible carhuhydmbes T1lg

47 energy % fat 34p

GOS/polyfiuctase 6/4 08¢

B. breve | 1.4x10° cfn

Example 16

An infant formula containing per 100 ml final produst (and per 13.5 g powder):
11 energy % protein 1.8 g (soy protein)

40 eneppy % digestible carbohydrates 67g

49 energy % fat lag
GOS/galacto-ogosaccharides/polyfuctose 8/1/1 08¢

R, breve 1.4x10°% ofr

SUBSTITUTE SHEET (RULE 26)



9 energy % protein equivalent 1.4 g (free amiun acids) 44 energy %
digestible carbohydrates 7,1 g 47 energy % fat 3.4 g 25
GOS/polyfructase 614 0.8 g A breve 1.4x,10' cfu 7,xample 16 An infant
formula containing per 100 ml final product (and per 13.5 g powder): 30

W%);Lyfenergcf/ % protein 1.8 g (soy protein) 40 energy % digestible

10

15

20

23

¥

files 6.7 g 49 energy % fa; 3.6 g POT/NLI004/000748
GOS/galacto- ogosacchu|des/polyfxuczfose 8/1/1 0.8 g A breve 1,4x108
cHa¥d LB STITUTE SHEET (RULE 26) WO 2005/039319
PCTREDOGrro0e paptadsims e Y Irﬂﬂﬁalrmaﬂ%w%%&ahmwﬂr)
106 Fﬁeﬁﬁﬁo/f' BFBEﬁbEt (and per 15.1 g powded ) 13SHRIGFIE protein 2.2 g

& carbohyd¥ates 7.7 g 5 45 energy %
I ﬁfgﬂaman 9/10.8g,6. breve’195k10$ ef'u. Example 18 10
1t} containing per 100 m| (a?lé ? powder) 13 energy %
pr@térﬁ‘?o g (hydrolysed whey) 57 energy-8%Hig&8iible carbohydrates 8.6
g 30 energy % fat 2,0 g GOS/polyiuotoae 9/1 110 15

barides 0,5 B, breve, 1.5x109 afu a ,Examl2le.19 A

m@wﬁqummmmmm ﬁm&ﬂ)ﬁlﬂgpwg%ﬁ] 6 protein 2,5 g
(cBhesoram ratetelit 43 energy % digestibRCgrihotyoletwisy 43
ervdrgerBy &t dizeglidosbolbetese 7/3 8.6 B, breve 3x10$ cfa

30 energy % fat 20g
GOS/polyfiuctoss 5/1 1.0
Soy polysaccharides 0.5
B, breve, ; 1.5%10° ofus
Example 15
A milk-based product containing per 100 ml
14 enetgy % protein 258 (cow’s milk protein)
43 energy Y digestible carhchydram 758
43 encrgy Y fat 34¢g
GOS/polyfructose 7/3 15g
B. breve 3x10° cfiy
ample 20
An infant formula containing per 100 mi (and 15.4 g powder)
11 energy % protein 2.0 (hydrolysed collagen and soy protein)
46 energy % digestible carbohydrates 86g
43 energy Y% fat ' 36g
GOS/polyfructose 3/1 B X%
B. breve 6x10% cfu

SUBSTITUTE SHEET (RULE 26)
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25 Example 20 An infant formula containing per 100 ml (and 15.4 g
powder) 11 energy % protein 2.0 g (hydrolysed collagen and soy protein)
46 energy % digestible carbohydrates 8.6 g 30 43 energy%fat 3,69
- GOS/polyfruetose 311 0.4 g A breve 6x106 efu SUBSTITUTE SHEET
RULF 26) WO 2005/039319 PCT/NL2004/000748 33 Example 21 A

WA RSBTARENP 3 g powder to be added to 100 ml milk: containing CIBNEeeP00748
% protein 0.7 g (casein whey mixtur 7 72 energy % digestible

s 2.0 g 5 GOS/potyfructose 65/35 0.3 g B. breve 3x109 cfu
k?‘kﬁlw#zw%uﬁ srreiaderhandil 014008 reillke sudining: 00 mi mills:
pgs gnera&b"éer@ Hlactomannan, 0.44 g digdsTiécearbompgiraste g
Gdisspeahobydntesty B. bredd B Example 23 A

S @ﬁ%ﬁﬁfasper 100 ml 100 % en@ré)%dlgestlble carbohydrates
2B greminerals: T, Na, Cl, osmolatity 261 m&sHiefo GOS/polyfructose
55/45 0.4 g B. breve 1x109 cfu &ample 24 An infant nutrition containing
p&Exifindleg 285 g to be added to 240 rul milk) 25 4 energy % protein 4.7 g °
(chwippisisepiaiemdiride 0&-gys % tdihe sildial aarbothd raidi: §8rop43
efi@y % fat 24H8aglc@@&imglytnictose 9/1 0.8 g B, breve 1,2x1(}9 cfa 30
EQHd 25 dipestible carbohydrates

03g GQOS/polyiiuctoses 85715

1.0x10°cfa  B. breve

Example 23
A supplement containing per 100 ml
100 % enerpy digestible carbohydrates 22

minerals: ¥, Na, Cl,

osmolarity 261 mOsm/]

GO8/polyfructose 55/45 04g

B. breve 1x%10° cfu

Example 24

An infant nutrition contaiming per 100 g (85 g to be added to 240 ml milk)
4 energy % protein . 4.7 g (cow's milk protein)
33 enerpy % digestible carbohydrates 48 g

43 energy % fat 246g

GOS/polyfructose 9/1 08 g

B, breve 1.2x10° efis

Example 25

An infant nutrition (lube feed): per 100 ml

9 energy % protein 342 (casein)

50 energy % carbohydrates 188 g

41 energy % fat R g

GOS/polyfiuctose 7/3 0.4g

B. breve 5%10° ofu

SUBSTITUTE SHEET (RULE 26)



An infant nutrition (tube feed): per 100 ml 9 energy % protein 3.4 g
(casein) 50 energy % carbohydrates 18.8 g 35 41 energy % fat 8 g
GOS/polyfructose 7/3 0.4 g B. breve 5x108 cib SUBSTITUTE SHEET
(RULE 26) W4 2005/039319 PCT/NL2004/000748 34 Example 26 An
infant nutrition containing per 100 znl product 11 energy % protein 2.8 g

WQALRP3%49 energy % carbohydrajes 12.3 g 40 energy % fRCAAER04/000742

10

13

20

23

30

 CORER

GOS/polyfiuctose S5/15 0.8 g B. breve Sx10g or,, 10 ~Rxmple 27 An
in&utt nutrition composed. of rice flour containing per 100 g dry product:
(Bxrepied8 to be added to 200 ml warm infant formula, follow-on
féaripfantoadnsioneamisnbaper Hiliat mresipebtein (vegetable) 1583 g
chl SRR AeRroteiy fat 3 g dietaryiBi® ifeAsEiny 1.5 g GOS/polyfructose
oA engngy becERbobERfes20 Example328 An infant nutrition composed of
ptesssrEn fidkbs (wheat, rye, rice fghBiey, maize, oat, buckwheat)
%ﬁ&@%& y product. (@&%poons to be added to 250 ml warm
iftabierstmula, follow-on formula, t58&®Erdmilk or cow's milk) 9.5 g protein

(vegetable) 25 74 g carbohydrates 2,0 g fat 3 g dietary fibre including 1.5
fluctose 8/2 2x101 efu R. breve 30 am le 29 An infant nutrition

cOmpy i s vetydea flesotmidinbipntainiiy getcyQoadicr: (4-7 spanns
G@@@M@d@@ﬁsmam iiBrinfemeuts 1olieiros UBSTITUNRIBEEEIL or cow's
rakE 26

(7 4g prgteiu {vegetahle)

83 g carbohydrates

05g fat

3g diefary fibre including 1.5 g GOS/polyfuctose 9/1
1x10" ofu B, breve

Example 28

An nfant muirition composed of precooked flakes (wheat, rve, rice, barley, maize, oat,
buckwheat} containing per 100 g dry product. (5-7 spoons to be added to 250 ml wann
infant formula, follow~on formula, toddier’s milk or cow’s millo)

95g protein {vegetable)

74 ¢  carbohydrates

20g diat

3g  dietary fibre including 1.5 g GO8/polyfuctose 8/2

2%10" cfu B, breve

Hxample 29

An infant puttition composed of homogenised vegetables or fruit, containing per 100 ml
GOS/polyfructoss 75/25 20g

B, breve - 2x10° efin

SUBSTITUTE SHEET (RULE 26)
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35 Claims 1. A preparation comprising Bifidobaeterium breve and a
mixture of at least two non-digestible soluble carbohydrate components A
and B, wherein 5 - said carbohydrate component A has a different
structure from said carbohydrate component B; said carbohydrate
component A is present in an amount of 5 to 95 % by weight of the sum
of carbohydrate components A and B; - at least 50% of the total
non-digestible soluble carbohydra%és is selected from 10 disaccharides to
eicosasacchgri@@s; and carbohydrate components A and B differ in the
(average) number of monosaccharide units, carbohydrate component A
having an average chain length which is at least 5 monosaccharide units

1. lovierttipanstine sverpschéiidebgtiroiogdmpenernt B oiixRird ¢irepheationo

aoErdiRgiR e URLessIN SAR cahanvlizie somponels A and B
differ in the structure of thet{r%onosacc aride uﬁi@%f@gg}gohydrate. 3.

A predarabeiydeds rAmpeaaiiniror diffmerbrradisciasomideadolydrate
corppenemt B; 20 is selected from indigestible monosaccharides up to

hexas; ccr%?a{lidgs tof the samnet arbo- ggdtrate structureééand saig - .
carBonyarate compoReRt BTS SelRRISEHO RGmasabi - to95 % by weight
hegfttisavohafidebdndiaiglrempolysdéschanitiBs of the same carbohydrate
strugtyre. 4 o6 IPRA AN RECAICINGIQ BOVRDS.Qh MR L & Whsrein the
carbohydrate 25 component A c%m rises 95 to 60 \N%/o aﬁl'd%hs\gpe&e%%om
cafbBrRarde toMpeHertBaEsishA%s 5 to40wt%, with A + B = 100 wi%.
5. A réphyalion aceqsoirgto Anyenerf agimsid -4haviiereinsl 18asheo of
wt*/o, preferably 80 to 100,wt'/o, of said car drate component A
P e o A M Aty thdRnsts

grodicbitretnisaghiacnomiigedisidsarities @6rghin pheparationcheooteiply tof
anyspReRheiaims 1-5, wherein at least 60 wt%, preferably 80 to 100 wt% -
of said carbohydrate component B belong to the group of
fructo-polysaccharides, including inulin. 5 7. A preparation according to

2. any/opepiretaimsctGiogmprising 10wiethil lafeatdBifiiabaciepsmets A

andHRHBRSE hoLIRIalROBrHasRIRle solubls SarRobydrale 8, Aupreparation
according to any one of claims 1-7 for use as a supplement},r wﬁereln the
probiotic Bifidobacterium breve is present in the supplement in an amount

3. 100bdopkRRise Abuiiid wivlgincalerpieaaithaibasis ol hasuppismanta

. 9 aration according to any one of clajms 1-7 for yse as an infant

s Sﬁbﬁ’ﬁ%ﬁ% SR USSR BRdGcie PSR R AL Re pe ke
hydmatnstmmbunt ofix 482 terbolpiiReetoigroftine Bfanteepplement indigestible
heptasaccharides and higher polysaccharides of the same carbohydrate siructure.

4. A preparation according to any one of claims 1-3, wherein the carbohydrate

component A bom-prisés 95 to 60 wi% and the carbohydrate component B éornprises

5 t0 40 W%, with A + B = 100 wt%.

5. A preparation according to any one of claims 1-4, wherein at least 60° wt%,
preferably 80 to 100 wt% of said carbohydrate component A belong to the group of

galacto-oligosaccharides, preferably to the group of trans-galacta-oli gosaccharides.
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15 10. An infant nutrition supplement comprising a preparation according
to anyone of claims 1-8, and further comprising digestible carbohydrate, a
lipid source, or a protein source, or a mixture thereof. 20 11. An infant
nutrition comprising a preparation according to any one of claims 1-7 and
9, and further comprising digestible carbohydrate, a lipid source, and a

_protein source. 12. Use of a prepara?tién ‘according to any one of claims

%9 fox theymanmiasiupedi 12 2EPRROSIInIN e ngryall %E‘%‘a%f E0Cw,

Bifigoq? ct (gum sgreci%s composition in the gastro-intestinal tract of non-
STHSRT I oAt il R AR BTG SN B e bR rdhesEreup of
vetopal prepzmbien iachalidinmitinany one of claims 1-9 for the ‘
manufacture of a 30 composition for the prevention or treatment of one or
more immune disorders. AMENDED SHEET 37 14. Use according to
claimA Bropayaieim assrrdinantonany it ¢ rdaims defe cmdririsme ABe gy, Atay of
alipmimehinitis sionddey perseRaitivity SRt ‘38[&8@%}!:8&%&3%@ and
asthma. 5 15. Use according to claim 13 or 14, wherein said immune
disorders are selected from diarrhoea and viral diarrhoea. 16. Use of a
;ﬁr.epaﬁaﬁmpammd'mgotdiagwn()jr/aﬁ}obﬁkii@ﬂscfhiﬂliofIIhelﬁﬁg&i%@f@@tuf@u@{ﬂ@ment,
it ' nd/or freating ener alabsarption.,10 17.
ST % o et n o o
phlfadrutenita eivgperdribricdenthithisig oichimsippléores eosinophils,
neutrophils and mononuclear cells in allergic lesions, inhibiting the Th2
tgpe iknmune response and/or stimulatinlg the Thl mediated immune
respdn A PEAHET BEOTHILINANYPBY 8 ARV HOR @S fH s prrition,
cvirtrolydiraliéfidobmptamsmsbrévendpB:sert énatre sspptbaaidh Wi atount of 1x10

QQH!B@”%S/@&?QE%E?Q&%B&&E@&W of from 5 to 95 % by weight of the

sum of carbohydrate components A and B; 20 - at least 50% of the total
non-digestible soluble carbohydrates is selected from disaccharides to

aisosasegim RGN chp SRRt (PERAREHIRAAN gdAI{%(ﬂ} of
I e era umber Ol, monosaccnarige units or tne caroonyarate, ()
SRR AR SR DR AERERRS: B iyl

in the stradiTe of the ThenossceRat
lsoerce2sr formikbumthredatture of a composition for decreasing the relative
amounts of BiWdobacterium catenulatum, B. pseudocatenulatum and/or

B. adolescfentis in the . ) )

11, An infant nutrition comprising a preparation according to any one of claims 1-7
and 9, and further comprising digestible carbohydrate, a lipid source, and a protein

30UIce,

12.  Use of a preparation according to any one of claims 1-9 for the manufacture of a
composition for the normalisation of the Bifidobacterium species composition in the

gastro-intestinal tract of non- or partially breast-fed infants to the composition in

breast-fed infants.

13, Use of a preparation according to any one of claims 1-9 for-the manufacture of a

composition for the prevention or treatment of one or more immune disorders.

- AMENDED SHEET
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gastro-intestinal tract of non- or partially breast-fed infants. AMENDED
SHEET

37
14.  Use according to claim 13, wherein sajd immune disorders are selected from

allergy, atopy, allergic rhinitis, food hypersensitivity, atopic dermatitis, eczema and
asthma.

15. Use according to claim 13 or 14, wherein said immune disorders are selected

from diarrhoea and viral diarthoea.

16.  Use of a preparation according to any one of claims 1-9 for the manufacture of &

composition for preventing and/or treating energy malabsorption.

17.  Use of a preparation according to any one of claims 1-9 for the manufacture of a
composition for inhibiting the infiltration of eosinophils, neutrophils and mononuclear
cells in allergic lesions, inhibiting the Th2 type immune response and/or stimulating the

Th1l mediated immune response.

18, Use of a mixture of at least two non-digestible soluble carbohydrate components
A and B, wherein |
- said carbohydrate component A is present in an amount of from 5 to 95 % by
weight of the sum of carbohydrate components A and B;
- at least 50% of the total non-digestible soluble carbohydrates is selected from
disaccharides to eicosasaccharides; and
- sald carbohydrate components A and B differ (i) in the (average) number of
monosaccharide units of the carbohydrate, (i) in the structure of the
monosaccharide units of the carbohydrate, or (iii) both,
for the manufacture of a composition for decreasing the relative amounts of
Bifidobacterium catenulatum, B. pseudocatenulatum and/or B. adolescentis in the

gastro-intestinal tract of non- or partially breast-fed infants.

AMENDED SHEET |



