DESCRI PTI ON PROBI OTI C | NFANT PRODUCTS TECHNI CAL FI ELD [0001] The present
invention relates generally to probiotic infant formulas and children's
nutriti omsiD 2proadsmsB8s. DI SCLOSURE OF THE | NVENTI ON [ 0002 pCBrtiSedoops7aehe
present invention is directed, in an enbodinent, to an infant formula or
children's nutritional product conprising a protein source, a fat source, a
car bohydrate source, and B. | ongum AH1205. [0003] In another enbodi nent,

the present invention is directe od for reducing inflammtion in
an infant or child conprising adm B. | ongum AH1205 to the infant
or child. BRI EF DESCRI PTI GRROBIOHE INFANT\BRODMWCHR$ For a nore conplete
under st andi ng of the present invention, reference is now nade to the

foll ow ng descriptions taken in conjunction with the acconpanyi ng draw ngs.
[ 0005] FrgcHNICAL FIEGX pol ynerase chain reaction (BOX PCR) (bioanal yzer)
barcode profiTe for B. | ongum AHL205. Base pair sizes were determ ned using
t he AgiIEWD1P 1Gmesmeﬁmmhyenﬁ@ﬂaﬁqmﬁggnmZHyk)abgkaphﬁBNHQSUWa@Bn@ the feca
recovery over 8-day feeding period, which
dennnstr%qng %%e&”géj tp% AH1205 to transit the nurine gastrointestinal

tract; MOWBE@WHEHNWNEI@W showi ng the effect of B. |ongum AH1205
on i nterl eukin (IL)-10O cytokine production by human (ﬁ@ heral bl ood

nononuc| @402k ¢| | 'e(llDBNE:@)’eSGREWP’t‘%O”d é"réﬁtﬁﬂe@s%’tﬁra%o o aniiertrd error
of measuf ?rﬂﬁl@tor(cﬁmn%mu@tron%pﬂgggct'(ﬂggrﬁyglsg‘ng%%%rﬁss@ur% Cﬁﬂ?@ﬁur%@oé’l“ ng the

ef fect ongum AH1205 an 0 on tota nunbers in
bronchoad:arb@mairatleamagm ash\B) /dnguindAfie20%wi ng oval bumi n (OVA) chal | enge in

sensitiz i ml s =10/ gr au * = p<0.05 conpared to A _cha nge
i one) . 09935, " BaOME AR, e pRSCR BTG SrriCa R 2ok B s
| ongum Atdlid6ibg inflammation in an infant or child comprising administering B. longum

AH1205 to the infant or child.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] For a more complete understanding of the present invention, reference is

now made to the following descriptions taken in conjunction with the accompanying
drawings.

[0005] Fig. 1 is a BOX polymerase chain reaction (BOX PCR) (bioanalyzer)
barcode profile for B. longum AH1205. Base pair sizes were determined using the
Agilent 2100 software;

[0006] Fig. 2 is a graph illustrating the fecal recovery of B. longum AH1205 over
an 8-day feeding period, which demonstrates the ability of AH1205 to transit the
murine gastrointestinal tract;

[0007] Fig. 3 is a bar graph showing the effect of B. longum AH1205 on
interleukin (IL)-10 cytokine production by human peripheral blood mononuclear cells
(PBMCs). Results are expressed as mean + standard error of measurement (SEM)
(n=6);

[0008] Figs. 4 A and B are graphs showing the effect of (A) B. longum AH1205
and (B) placebo on total cell numbers in bronchoalveolar lavage (BAL) fluid following
ovalbumin (OVA) challenge in sensitized animals (n=10/group, * = p<0.05 compared
to OVA challenge alone);

[0009] Figs. 5 A and B are graphs showing the effect of (A) B. longum AH1205

treatment and (B) placebo on airway responsiveness to methacholine, as assessed



treatnment and (B) placebo on airway responsiveness to nethacholine, as
assessedby changes in enhanced pause (Penh) in OVA-sensitized mce 24 hours
after intwarasdi33wRal | enge with OVA or saline. Each dat aCpaispaovnepeesent s
the nean + SEM (n=10/groups * p = <0.05 conpared to OVA al one); [00010]
Figs. 6 Athrough E are graphs showng (A IL-1 0, (B) interferon (IFN- g,
(O tunor necrosis factor (TNF)- a, (D) IL-6, and (E) chenokine (C C notif)
ligand 2 (CCL2) levels in BAL fluid frem OVA-sensitized mce. Each colum
represents the nmean + SEM (n=10, * p<0.05 conpared to OVA-chal |l enged,
sal i ne t hyahedgesintanbbhced paGe (Penk) ig. OVVAisgnsitizacaplcei 34 hmus aftémg t hat CD4+
CD25 + cells fro H1205- f m ce . sigi ficantly reduced r.esponder + T
cel T pr onitfaPse] Gitender it EAR SRR g Eagh FBBL Pt R SRR S PR L8 ent age
of Payer '(s=1§obpselg s <05t dvendddd to Qupwi@id)on that are also CD25 +, as
assessed ba/ flow cytonetry; [00013] Figs. 9 A and B are graphs show ng the
%%QV‘H@Q N

per cent ad® Q)1f0]CDﬁi9$/Q3625r°¥J,QE & Qi%}?ﬂ . dLt10afRdpte ?f%r('ﬁ'&b“t’or FoxP3.
The fi guie RRASeLRALs ﬁgﬁggﬁrwa,gbgu-éf &?d]g)?eg%?g@e'(ét@%ﬁm ghaf ree nice

consumin . l'ongum AH1 pl een c = nesent’eric | ynph node
cell's (M(®C)2] levelsdn §Ab Ui isom PV Aseansitizealymica=2agh fcolurviLiegressstsythe [ 00014]

chamoat « Pl el 6EdPn TRess Sombfo B SaEbel BiRelrRa B at oo
MLNC cul oot Wakigl 2ig gehphhiBist@tingithatesD4Ti CB25 aetisi e ch AH1205@dmidE1205.

Results are expressed as the nean per Erou_%) +_SEM_(7n:4/group); [ 00015] Fig.
11 i s a §rayicashniRdvged reropder ¢Rbel caf PrdlifesRieR@= -6 and TNF- a secret ed

by CD3/ Clilgfo4i NBlgat eda gﬂi;ﬁf@%ﬁg il JeEeRa yiasr BRRHS pdichnens geherdmee mce

consunmed B. | ongum AH1205." Result's are expressed"as the nmean per group +
SEM ( n=4/pgpulapyn thanard aleo 08)25 ap assessed by fewphtometnyst rating the stability

R e o e e N
be made iempastiaglthd randueipdom eattareTix®30fThieHigurensteons that FOXRS was nor e exanpl es
ol e TSP Sl o SR St PRIALEY -1 et
;tn dwvlalr i ?P%%ﬁgﬁgﬁngg%é%ﬂf&icﬂ%bﬁ RBdé Bell\®ILNG) (hhad/gMipi faHspIg®xli f i cat i ons

assay, n=2/3 for MLNC assay);

[00014] Fig. 10 is a graph showing that the level of cytokines IL-6, monocyte

chemoattractant protein (MCP)-1 and IFN-y secreted by CD3/CD28 stimulated MLNC

cultures was reduced when germ-free mice consumed B. Jongum AH1205. Results

are expressed as the mean per group + SEM (n=4/group);

[00015] Fig. 11 is a graph showing that the level of cytokines IL-6 and TNF-a

secreted by CD3/CD28 stimulated splenocyte cultures was reduced when germ-free

mice consumed B. longum AH1205. Results are expressed as the mean per group +

SEM (n=4/group); and

[00016] Fig. 12 is a graph illustrating the stability of B. longum AH1205 over 3

months as compared to Lactobacillus rhamnosus GG (LGG).

BEST MODE FOR CARRYING OUT THE INVENTION

[00017] Reference now will be made in detail to the embodiments of the invention,

one or more examples of which are set forth below. Each example is provided by way
of explanation of the invention, not a limitation of the invention. In fact, it will be
apparent to those skilled in the art that various modifications and variations can be

made in the present invention without departing from the scope or spirit of the



made in the present invention w thout departing fromthe scope or spirit of
t hei nvention. For instance, features illustrated or described as part of
one enbodwoento/038®A8 be used on anot her enbodi nent to yi eCa/ts2eiost42¢ urt her
enbodi ment. [00018] Thus, it is intended that the present invention covers
such nodi fications and variations as cone within the scope of the appended
clainms and their equivalents. O her objects, features and aspects of the
present invention are disclosed in or are obvious fromthe foll ow ng
detail ed description. It is to be understood by one of ordinary skill in
the art tra@ntioheFprins@nte desturssillasirated ar dessdbedas partef oag emplodimgent,
enbodinentsd%EW% and i,S _not |nte e .broader aspects of
At

t he presgﬁp O%Oﬂ[eﬁ(%'wrﬁ% g%%" ?F,hlm%tg\re}eempﬂ(gnﬁp sent invention

rel ates geocrsi! |‘j7hllisQ|tp§ femiddahattha prededt Ivedsoracsleesbdir aedificatishsi t i onal
products. References related to probiotic infant farnul as and children's
nutriti ofdd VBFgliRns @ e Y"H'&'PJB%SQ?@ ofpRe aRpendss.clams2edABY t o Dennen, et

al . and %8R 3edte cb@\ekesjea@.siaétursé aRd aspQ8080he PRS- IBhGR afer obl em to be

solved by the present invention is to provide infant fornulas and
chi | dr en'dsscinsediin poarl oyragi s theoietiawing wgtailed dlesgindionottigdo bahus, in an

enbodi men, dertslPo%oprg a%%f dr IYIEB}ék(ﬂPIn tﬁeglh tﬁ&éﬁgphe%g |'38u£ﬂ)t é%rm“ a or

chi | dren" S ROt FIt 10N contain er| am ongum strain
AH1205. ﬁedﬁnﬂmntofekerﬁplafpﬂgb@dlmehm amlyﬁléha% nokistamade agtintitirgy that i onal

Col l ecti al, Marine, and Food Bacteria (NCl MB), Scotland, UK
on May 1 @S% S\‘Rél eresYsYehitn - accessi on nunber NCIMB 41387. The

NCI MB i s emml t eagabt BARIaHERR WS bRISENBIHUARIONt ¥ tCQMHEr 2180 Whstabtd he
Budapest Tree?try The strain is argld and bile tol erant a'r%l'(c} tranS||ts t he

gast r oi ntrfget faemules aed chuldieasmatrttlpaall ripdegthoBefasencesirelatrd torprebiplion, B.

| ongum A I enbodi ment ,
the inf amfgﬁtgf?hﬂ gé%b&%ﬁ‘?q é’ﬁgﬁh&srmr?ﬁ pr ?@‘%WW@%@( Ucé’(;nl:fa{(g(lg)r]i mﬁ% | ongum

st rai n AHIPAGE tocDenrteanet @r andh 922676hetadfanslfheatraﬂt ant may be a
geneti cal difie tant. The variant may be a naturally occurring
Tartant - G000t hS cBReATRroP BT sBistPrbedEeSaT e Fos 1 RO a

probi oti (anahtr\‘oﬁﬁlméé aRABRMrER B hitritbR8! Frba@Hts comMine)y havel PRLIAICE crhu§
biologically pure culture. In still other enbodinments, the strain is an

i sol at ed 56 £MedNBBANP PAESERS BYCREGTERITeeiRe o anrfankarawe o childiensnt ", and
"geneti cgl, JMquFB Lbhigd c'ESHIa‘?rﬂE%B':eflra‘té%)%égémﬂw Hriginstin @41'268.13%&866& M’*B?SG

genetic and/or enotypi c
longum straln AH1205 was made at the National Collections of Industrial, Marine, and

Food Bacteria (NCIMB), Scotland, UK, on May 11, 2006 and was accorded the
accession number NCIMB 41387. The NCIMB is an International Depositary
Authority recognized under the Budapest Treaty. The strain is acid and bile tolerant
and transits the gastrointestinal tract. In a particular embodiment of the invention, B.
longum AH1205 is isolated from infant feces.

[00021] In another embodiment, the infant formula or children's nutritional product
contains B. longum strain AH1205 or a mutant or variant thereof. The mutant may be
a genetically modified mutant. The variant may be a naturally occurring variant of
Bifidobacterium. In some embodiments, the strain may be a probiotic. In other
embodiments, the strain may be in the form of a biologically pure culture. In still other
embodiments, the strain is an isolated strain.

[00022] As used herein, the terms "mutant”, "variant”, and "genetically modified
mutant” include a strain of Bifidobacteria whose genetic and/or phenotypic properties
are altered compared to the parent strain. Naturally occurring variants of

Bifidobacterium longum include the spontaneous alterations of targeted properties



are altered conpared to the parent strain. Naturally occurring variants of
Bi fi dobacterium | ongum i nclude the spontaneous alterations of targeted
properti eseehmo3s el y i sol ated. Deli berate alteration ofPCpAISeIN/0St4R&@I N
properties is acconplished by conventional (in vitro) genetic manipulation
technol ogi es, such as gene di sruption and conjugative transfer. [00023]
Cenetic nodification includes introduction of exogenous and/ or endogenous
DNA sequences into the genone of a Bif#dobacteria strain, for exanple by
insertion into the genone of the bacterial strain by vectors, including

pl asmi d Bralectimly [sabtted.i Bpﬁtz&ga@ altesationadf parerit stiaioguiopertias imomrp)&m&sﬂe at

| east S|n e base a‘@%gl Qns_.such as |nserh|on nsverS|on or

bther pnheDareEnd] AELRb) SRR ERafE BRhafloablesish Biberk PR Loy

sequence aeaq;@d@gaﬁx;e fi-dresfEINA sequence [ 00024] The terns "mutant”
'variant", and "%ene tically podif nut ant"” al so i nclude a stral n of

Bi fi dobadP¥33d ¢ 8?9%@°@'ﬁ6%tfog§‘dﬂguﬁ%ﬁ'é‘frpeu‘§|of‘é?f SXPHNOUBIRRE/Ofccunul ate in a

genone alengoféidtis MNA '@.ehéerfc’é@%ﬁtéftﬁé‘éerﬂdﬂné‘éﬁélBﬁudBBéctéJé sthiR! Br Bk&ApES TS
and/ or genetic alterations which ocCur through spontaneous nutation and/or

acqui si t |bann@frtlcgewéstfergﬁhomel ajdhe bactgreaieéra‘mbxcwm@snlopluatﬂlguLézwdd BINA,
JeL i per aus? phbighidddh. TRRALLARQSh EIENORARME Pillact SngeiHaxed L1 ouoh

t he nat ura eCtI rrants an rmt ant e a selective
advant ageltemtusuepm:rt a$ Oeleton Vrhsmlhomﬁrahbeerhaotoent%DMkmodxupamﬂ; whiich

envi ronment al res res s CF as. antibiotics. t ant cWe created by the
del i ber at™®( eﬁ“ I”t’ﬁ‘ atiqRsQ e BNy ad é%ﬁllfeirk?eg?é‘ﬁg eq By et §ERYTRESwhi ch do

not fundapsedad! | Yhaldr@k "t oghft cand fdeneticaahddilediutdne Hs@ani sm  but
whose products can be used for identification of selection of the

bact er i utjclyds a eiaims!f Bifiobpaiedeithat hasusdergoae gpoeiSeratignsrtsahn skilled in
the art 3RRLAGEALEAS ARIndM APk QRiOHAL LARGeBH AR BloBlf hppact erla can be

identifie uence mol ogy anal'ysis wt arent strain.
Strains @’rg@nsﬁmsjem{otgemeehchﬂnera"t@na\Amliabmscmcseqm@mteepmmﬁeow nmuitationt he par ent
strain are ,consi der.ed berruat or, variant ,straj i baterla
Strain orefo? SEaa SRR of Seriks S henl oS Mherdbuich Potiared b adReRgb g o or
nore, or (@8HrOrmampslation oB&gehomenbRit 14 ddnidvidg tmugmhdimu@welem oy be
considered to be a nutant or variant. Sequence honol ogy nmay be determ ned

LSt ng. £ hYaBANSARE R GRS T8 AL PEITE AFEIeBl YeTOVaniass iR bbb MECKVNgiaT| abl o at
http:// Wi pg erlurﬂlvsmeﬂ'égf)gé’ééd t%%%nmbﬂtgpﬁ@sswé%'%%ﬁaQBnﬂﬁ]@tl&ar@nt strain

al so include derived Bi acteria stra
mutant can be created by the deliberate (in vitro) insertion of specific genes into the

genome which do not fundamentally alter the biochemical functionality of the
organism, but whose products can be used for identification or selection of the
bacterium, for example antibiotic resistance.

[00025] A person skilled in the art appreciates that mutant or variant strains of
Bifidobacteria can be identified by DNA sequence homology analysis with the parent
strain. Strains of Bifidobacteria having a close sequence identity with the parent
strain are considered to be mutant or variant strains. A Bifidobacteria strain with a
sequence identity (homology) of 96% or more, such as 97% or more, or 98% or more,
or 99% or more with the parent DNA sequence may be considered to be a mutant or
variant. Sequence homology may be determined using the on-line homology
algorithm “BLAST” program, publicly available at http://www.ncbi.nim.nih,gov/BLAST/.
[00026] Mutants of the parent strain also include derived Bifidobacteria strains
having at least 85% sequence homology, such as at least 90% sequence homology,

or at least 95% sequence homology to the 16s-23s intergenic spacer polynucleotide



havi ng at | east 85% sequence honol ogy, such as at |east 90% sequence

honol ogy, or at |east 95% sequence honol ogy to the 16s-23s intergenic
spacer powgrraolsstesdesequence of the parent strain. The®eTmst@wisrsomy
further conprise DNA nutations in other DNA sequences in the bacteri al
genone. [00027] In one enbodi nent of the invention, the Bifidobacterium
strainis inthe formof viable cells. Alternatively, the Bifidobacterium
strain may be in the formof inactivated cells. The term"inactivated"
means that the nmetabolic activity or reproductive ability of the strain has
been redseaderme afdist papetistrdinadhesaiutantsregy dother composg PNenyutaivhed

currentl;s( @ V\@ n_the arstinafm %8 tt tlgl bee devel oped. The inactivation may be
acconpl i 'h&Y'° %%%F%, S PREEI N YER  ent , | yophi li zation, ultraviolet
| i ght, gqom0R7] adinadricdsmbdli@eslsfahe &h@ﬁll(ﬂﬁhh&BﬁUU@édtMm @eguha@imtab
dlsruptlon or alteration of pH For exanple, the problotlc may

i nact i vat@d o el sals. t'?"éedf‘?r%ﬁ’ﬂy \t/heaBg”P'%’P 1Y SR e notf‘eé@'ﬁt?ft o 1000C

for 10 mifuHiosted tafs. pmé)tém BV atBl SR AR thQ%b'rH&éS&mV%tlblthF ravi ol et
light via irradiation for 5 mnutes at a distance of 5 cmfroma 30 Watt

UVC | anp repodestivatabildy 9f thetsérajor ks krenoedugedoer dasioyed:atnedtivation negynma
radi at! oneXidnkd LAU-HhARod bl ey Gofnd R b Y0 BeAGaRBLY 7RO sour ce at

a di st ance of hact’rvat e i's synonynous
wi t h " nomnadtiadtice’ may 06@26gmplshad, fenbrahpientia hBat treatgient, $japailizathitl 205 nay be
suppl enent ed., i nto ﬁ formul ation for children |fHISI’j:Ip ants. The erm"infant"”

means a PUEVIRAEHIONK GREHN FAdAtOg. PrESSUEnShFTRIGE WaMANgNCthe term

"child" rRanstich, BHERSTatich b\sH.286r é@hﬂ&e%e@%t.clméme%cﬁ%éémmhd In
certain enbodinents, a childis in th 8 range of about 1 and 6 years
t

ol d. In bentireamsativiastarage i BRireR0g of 80§ tad 08fe fardfgeingtesaddet 7 and 12
years ol ¢ ; Ot?@%ﬁga&%eq Lty with ulltr910|g|'ém ]v?%’ﬁra%‘rﬁii%%}e Hﬁr%té%‘épathe

formul ati on |nven I on may corresp on e range o about "1x1 04 to
about 1x11I|s{Dam:eccofI50crryfrbmarBﬂ@rVatnUt\/§ Ieafpu)AIl;ematlgebzmhfeqom’ubhd; may.bel n anot her

enbodi nent anpunt su enent.ed ipto th of the jnyention
o'y didstiASe ST i DA ST frd dldnbrtyih g, B Tk Binad ol or
f or mul at ig0rsoutde @npdibehce b0 e s, udcdeh casin Uthe tspDhaamateadis nto t he

formul ati on of the invention may correspond to the range of about 1x1 09

and aboutSYARWPLS it NeBVIaR®m f or nul ation. I n anot her enbodi nent, the
anmount  SYsFIRBTENIEsh &MbOdifaRt, TRt &tPiin BH1208 rﬁd}“r?e"édp%fbrﬂ@'}fe&f?{té gspond to

at | east
formulation for children or infants. The term “infant” means a postnatal human that is

less than about 1 year old. The term “child” means a human in the age range of
about 1 and 12 years old. In certain embodiments, a child is in the age range of
about 1 and 6 years old. In other embodiments, a child is in the age range of about 7
and 12 years old.

[00029] The amount of B. longum AH1205 supplemented into the formulation of the
invention may correspond to the range of about 1x10* to about 1x10'? colony forming
units (cfu) per gram formulation. In another embodiment, the amount supplemented
into the formulation of the invention may correspond to the range of about 1x10° and
about 1x10° cfu per gram formulation. In another embodiment, the amount
supplemented into the formulation of the invention may correspond to the range of
about 1x10° and about 1x10" cfu per gram formulation. In another embodiment, the
amount supplemented into the formulation of the invention may correspond to at least
about 1x10° cfu per gram formulation.

[00030] The form of administration of B. longum AH1205 in the present invention is

not critical, as long as an effective amount is administered to a child or infant. In



about 1x1 06 cfu per gramformnulation. [00030] The form of adm nistration
of B. longum AH1205 in the present invention is not critical, as long as an
ef fecti vewarmoui3d3ies adm nistered to a child or infant. Posarseoceebrdé ments,
B. I ongum AH1205 is admnistered to a child or infant via tablets, pills,
encapsul ati ons, capl ets, gel caps, capsules, oil drops, sachets, liquids,

| i quid concentrates, powders, elixirs, solutions, suspensions, emnulsions,

| ozenges, beads, and conbinations ther@of. |In another enbodi ment, B. |ongum
AH1205 is encapsul ated in a sugar, fat, or polysaccharide. In yet another
enbodi memspmeBRmibagtigents ABILR0GUM AHi@deds adminidtered toa ahild ok infamtdia tabkatsl
consuned. .”‘Iéhe foodI ﬁr Sdri nf< r%gcuct Cmaé% l%e a nrutris'gi ﬁnt%LiSLfcﬁ) Iie nt or a
chi | dr endSnERFIPHEHAS SEBE T OCLaRR G YCPof| SRPEACBF Ll %3#8 ng up

m Iblk bewehi@‘ﬁr,atéé, |pbvkvd§!|QgQI‘|>tir,s, EQSI}Jili(dnsj, %g@nsfolggj %n;@l@ilsmé, Idﬁéﬁ!jeshgé@wd_ bl e

tabl et, cookie, cracker, or a m owder . n er enbodi ments,
the prod@f REPINFICss hereeindm anaiher gmp%‘ﬁﬁle”Lr% ,mél]'géo%§ an infant

formula @hcapduated ifTh skgdrofdt] dri Riysabenatizied Ir‘i‘?éteér{bthér%ﬁo%frﬁér'{t! Bf ant
formul a" nmeans a conposition that” satisfies the nutrient requirenents of an

i nfant byongeit§HA28% ssaddedtte affeed hudirk priodkct andeconswmed hiihefoad erdrink
fortifier C | i £ ! enhance
the nut r PSRy BeCEBARY b el F oS E EehEn B Sl

conposi t ifdlow-sn ovmaitd, drdwiegd up matkubévedrage, maitky yogutt, Buitgeice ruit-masdidcal  f ood
regul ations). . [00032] The nutritional product may be a product for a
full-ter rW'!n f ,a.%% %P@tt’é%oﬁk'ren?ré’ﬁlf?r’ g gﬁ‘%ﬁ!ﬂof"ﬁdﬁ['mi ght infant, or a

very- | owbag31h- Wei @hér érith sitent@SthaSREdIE hilybe AMPfArRsMRItritRNAl SoBTiCtOT
"preterminfant” may include |owbirth-weight infants or very-lowdirth

wei ght i SHemes anifaniiormnua e iadimanmitfostifiare Asnsse heesim the tgermalydant 32 t o
about 37 yeeks i On,. L ghk rom: iRnreh 5 pounds
at bi rth.f Very-rﬁ%ﬁ‘?%@hb%}ﬁlﬁtﬁh\é‘:ﬁ%@%h?%tﬁgr@@ ogga%%rn t%?%?rgf?\ge{)néﬁﬁy 32
weeks of bgewtasubmtitude fardiugianyilk. eBlse teharhaienmilB.f@Gfipdumdsmsat  birt h. Thus,

t i nf ant. _incl yde i nf bor n. bef bout 37. week t
Dl or 't S EoREPE st ol pddEe s BN B aeta e putf e ea S e "
certai n ebeRwi AvNtIs . soleeerhissdimbats] BRSCORRY sRien adlam atigifietero@itt il |y or

parenterally. As used herein, "enteral" neans through or within the
gast r oi nteadiiedly cestainimgdical iped reguiaionsind "ent eral admi ni strati on”

oo PSSP A AR (OEE s ]SRRI 211 on
infant, a low-birth-weight infant, or a very-low-birth-weight infant. As used herein, the
terms "preterm” or "preterm infant” may include low-birth-weight infants or very-low-
birth weight infants. Low-birth-weight infants are those born from about 32 to about
37 weeks of gestation or weighing from about 3.25 to about 5.5 pounds at birth.
Very-low-birth-weight infants are those born before about 32 weeks of gestation or
weighing less than about 3.25 pounds at birth. Thus, preterm infants may include
infants born before about 37 weeks gestation and/or those weighing less than about
5.5 pounds at birth.

[00033] In certain embodiments, the formulations may be administered enterally or
parenterally. As used herein, "enteral” means through or within the gastrointestinal,
or digestive, tract, and "enteral administration" includes oral feeding, intragastric
feeding, transpyloric administration, or any other introduction into the digestive tract.
The term "parenterally" means taken into the body or administered in a manner other
than through the digestive tract, such as by intravenous or intramuscular injection.
[00034] The formulations of the invention may provide minimal, partial, or total

nutritional support. The compositions may be nutritional supplements or meal



The term "parenterally" neans taken into the body or admnistered in a
manner ot her than through the digestive tract, such as by intravenous or

i nt ranuscwbanivaspmsti on. [ 00034] The fornul ati ons of theCirseemwiosTa2éray
provide mnimal, partial, or total nutritional support. The conpositions
may be nutritional supplenents or neal replacenents. In sone enbodi nents,
the conpositions nay be adm nistered in conjunction with a food or
nutritional conposition. In this enbodiment, the conpositions can either be
interm xed wwth the food or nutritional conposition prior to ingestion by

t he subj eeplacemerds. beseaerembsdierests, the ccbmpcssinﬂh}r&ma)ebe hamirigéreddnor af t er

i ngestion _of tritiona |t|o ngs itions may be

oot & L apBlnBudrofth Siodt S EPRL ERERIE. R ¢ Beeoss mlk

human m |Cbrr‘fp©l§|'t|biﬁ$ €din emercb@rrbuerrab(e@msthtth@fcﬁmrfor nnmumenmspdsutmrrmyo but
need not, be nu%)rl tionally conplete. term"nutritional I%/a corrpl ete,”

't 15 medpACSIARDY SRR BE Fen faBisibiR ‘8 SbisctRIDET BHPE eRAT&ist ai n
heal thy fuwgBfoh of & fdd orHi@RARACHRD O, fr@&ﬁﬁﬂ@.ﬂb@% SaBadinSEs, the

i nvention may conprise a prenatal dietary Eﬂerrent to ‘be consunmed by a
pregnant towreerm nfentegeepingvintintipreula, @rﬁﬁﬁw 2bemap Milkdortiieruori n ut er o.
I n ot her h DRV

suppl enenﬁmig%%b h%’recgf ﬁhﬁ%ﬁﬁqéﬁ’gpng Xb?%meeaﬁh b%b@hgt?%n\aﬂ” 4i ngb%rtéll ongum
AH1205 t@ytthet¢ms'hw|uattmhaily1¢can;bletei"at isohdETt tsathé kompEORBBGontding. | ongum

AH1205 is adm.nistered via an i r a or ildren' s nutritional

oy oduot | HORGAE ATERES (9 oumie bRt ORI S PR BaREO R cont ai n_sui t abl e
types ancﬂomuy;nt f Iméd érﬁb@ld.rr@afsbﬂwqwt@n REPEGhPYiseva b@ﬁbﬂﬁ d@ﬁﬂ%m neral s.
The amount of BI d or fat typically may vary from about to about 7 g/1

00 kcal . Suprplieene@ t@r%@owmeSé)yaawpre@naWWaméweby\ptqvéil@gB logggm, nilk fat,
egg yol k Ay ’toftHefﬁ‘:tlfH hut{sg‘?ﬁ pme?ﬁmbbam%ﬁ{ \n%hﬁﬂé%hy cﬁﬁ’l?ﬂﬁ?@g oil,
oll, nmedl um chal n

pal nol ei n, pal'm ol erne coconu
trigl ycelpodmatal Id;etzhwgshppllemecnt urd caovwemed Uy,a olhnsm@ roother, iheyhby peividirgaf f | ower

oil, and ters acid 03 amount of protein typically may
vary fro O&%’W%“%@i%’%? pgs%piéld'ga V]é"i’ mo 9613’(5?&( sources nmay be any known
or used l[mom arfB /oezggmAmids iBr=RehiBterdtPafantin®iht formolal tehildvenkat m | k,
whey protein, protein, animl_ protein, cereal protein,

Veget abl @Utionel Hodst, BereieastisaY R MEBHONTHeCTERIRiA A0 RIERSUEIR ai n
protei ns t\ﬁgég/aq{d eﬁﬁ&}dt?ﬁﬂlp{]& 3!% t‘rdhg@déﬂé bR, %’a’ﬁmﬁi@én% mﬂ%BEallé”?l’i@' n source

may be in partia ext'ensi vel'y hydr zed. The protein
sour ce, iamaobef lipid or fat typlcally may vary from about 3 to about 7 g/100 kcal Lipid

sources may be any known or used in the art, e.g., milk fat, egg yolk lipid, fish oil,
vegetable oils such as palm oil, soybean oil, palmolein, palm oil, palm kernel oil,
coconut oil, medium chain triglyceride oil, high oleic sunflower oil, olive oil, high oleic
safflower oil, and esters of fatty acids.

[00037] The amount of protein typically may vary from about 1 to about 5 g/100
kcal. Protein sources may be any known or used in the art, e.g., milk protein, non-fat
milk solids, nonfat milk, whey protein, casein, soy protein, animal protein, cereal
protein, vegetable protein, or combinations thereof. The formulation may contain
proteins and/or peptides rich in glutamine/glutamate. The protein source may be
intact, partially hydrolyzed, or extensively hydrolyzed. The protein source, in some
embodiments, may be a combination of intact protein and hydrolyzed protein. The
protein source may be an isolate or a concentrate.

[00038] In certain embodiments, the composition of the invention may contain a
nitrogen source (i.e., amino acids and/or protein) such that the total amount of amino

acids or protein may be from about 1 g/100 kilocalories (kcal) to about 10 g/100 kcal
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[00040] Conveniently, commercially available infant formulas and other
formulations may be used in practice of the present invention. For example,
Enfamil®, Enfamil® Premature Formula, Enfamil® with Iron, Lactofree®,
Nutramigen®, Pregestimil®, and ProSobee® (available from Mead Johnson &
Company, Evansville, IN, U.S.A.) may be supplemented with suitable levels of B.
longum AH1205 and used in practice of the invention.
[00041] The formulation of the present invention may optionally include one or
more of the following vitamins or derivatives thereof, including, but not limited to,
biotin, vitamin By, thiamin, thiamin pyrophosphate, vitamin B, riboflavin, flavin
mononucleoride, flavin adenine dinucleotide, pyridoxine hydrochloride, thiamin
mononitrate, folic acid, vitamin B, niacin, nicotinic acid, nicotinamide, niacinamide,
nicotinamide adenine dinucleotide, tryptophan, biotin, pantothenic acid, vitamin B,
vitamin B,,, cobalamin, methylcobalamin, deoxyadenosylcobalamin, cyanocobalamin,
calcium pantothenate, pantothenic acid, vitamin C, ascorbic acid, vitamin A, retinol,
retinal, retinoic acid, beta-carotene, vitamin D, vitamin D3, calciferol, cholecalciferol,

dihydroxy vitamin D, 1,25-dihydroxycholecalciferol, 7-dehyrdocholesterol, choline,



nononitrate, folic acid, vitamn B3, niacin, nicotinic acid, nicotinam de,
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art may GeelaisEANIUNeR| EANROWHbodi ment provided it achieves the intended
resul t. lBoguatar thé bhaboSIPSH T Mventiti® aR HRkyPLd B Gt LRGL ed from

stabilizers such as soy lecithin, carrageenan, and combinations thereof. The
composition of the invention may optionally contain other substances that may have a
beneficial effect such as lactoferrin, nucleotides, nucleosides, immunoglobulins, and
combinations thereof.

[00044] In one embodiment of the invention, B. longum AH1205 may be
administered in combination with one or more probiotics. The term “probiotic’ means
a micro-organism that exerts beneficial effects on the health of the host. Any
probiotic known in the art may be acceptable in this embodiment provided it achieves
the intended result. In a particular embodiment, the probiotic may be selected from
LGG, Bifidobacterium longum species, and Bifidobacterium animalis subsp. lactis BB-
12. In an embodiment, the additional probiotic(s) may be viable or non-viable.
[00045] In another embodiment of the invention, B. longum AH1205 may be
combined with one or more prebiotics. The term “prebiotic” means a non-digestible
food ingredient that stimulates the growth and/or activity of probiotics. Any prebiotic
known in the art will be acceptable in this embodiment provided it achieves the

desired result. Prebiotics useful in the present invention may include
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pol ysacc@ﬁg@&@sham, pollyeaccpae‘dﬁantahdchemawetﬂ@tmsathat dantain feetosgytybese, soya,

gal act oseg % cﬁg anp Cmanno(ie.a Mor e @ggem f| 63?/ %é QI ot 'e?@ Ysel eful in the
present PRYEABHTray UCRET HA2 TEREPET o fﬁ‘%?& RGO aEENA T dd” hul i n,
pol ydext rp@é&nt gabawcsromeyirgmmeaardsdegluécs ghigasacthgrpamuhahsttydextrose,

i somal t o-o0l i osaccharlde n oI| ccharides, | actosucrose,
xyl 0- ol i §EELIEALH9SaEC hagidg. éké‘ﬁ?@ 9933350 gﬁcvﬁﬂm%@so"gpm gyidg, r?%‘%?arhnot her

enbodi MerjiigSdackhsrdise RRMs ULV MyIRBl gdsBBchAIRULRY PQﬁlld@YgO%@@&?dﬂ%@t her
active agents such as long chain polyunsaturated fatty aci ds (LCPUFAs).

Sui t abl e [0@HA6FAsIN; yet hodtber eabodimenihof the ipi¢gesd inventien, Ithm‘iﬂrreukatla@nw,y

vl i nol ei I i i i ic acid (EPA),
ar achi doﬁpﬁ&aﬂ?tggkaﬁkﬁ% ag;ﬁﬁfsosgx ogggaig@(ag% gEygnsaagp%?e?cﬁﬁﬁ?ta%@% an enbodi nent
B. | ongur(rL@lPﬂJEQ5) | Suitathia MIUEAedwdlwﬁecbn‘baareatdt Omitad td) cBHAleit acianegt her

enbodi nent AH1 05 adm ni.stered i n, conbj ion with ARA. In
et anot NEPIeGASS RS @ e esapnian oo [EHAY SRchhBna: | on

Wi th bot %c%l@(}%nﬁ}%‘?\do@@éﬂm&ﬁérﬁilé MC.QYBHMbheaA Q%BBGMTG@[ Bilignduapt contains

DHA, ARA, or conbi nati on thereof be suE1 emented wWith B. | ongum

AH1205 ar’H‘”t?@édS aﬂmtmﬁéer@de@éﬂmblnﬁvérmwterH/Fo ARSI emboaiment B(longumpl L(r) ,
Whi ch CONGAIRE | B&l%ﬁ'{lé%r%\%:|§}]§8@Bmﬁ{|om%_‘%’gg®an u@gplsr@gga.menv gvail abl e

and may be supp enente ongum I'n the present

i nvent i oondu@OAKITROS is aﬁnﬁnisténediimeinmmmim-wotaWARAdm adm nistered in
conbination with B. |. 205, this. e the weight ratio of
A D, gt e g o S EnS EE AR o GrmiRe Y [ he

pr esent ltﬁbf@ﬁﬁm@%be%b%ﬁem@hle@ with Br/@ﬁg@bwﬂ2@5%nﬁms@bwthe4présentl n yet

anot her enbodi nent eratiois fromabout 2:3 to about 2:1 . In one

parti cul dveshBod Resrarnie FafamioiLdPhEpuich: Cpntam%eféﬁf@m&ve&a?ftf?%@aﬂ
enboct MeNRAls botRmeRNARLA ATabib g Al % bipdtAttited with B Jonduh AHAZDS

enbodi ment s, rati1o’i sti ot her enbodi ments, the

ratio is aabcnmtlzexi inlthe present lavgmrcm cuI ar
[00047] In one embodiment, both DHA and ARA are administered in combination
with B. longum AH1205. In this embodiment, the weight ratio of ARA:DHA may be
from about 1:3 to about 9:1. In one embodiment of the present invention, this ratio is
from about 1:2 to about 4:1. In yet another embodiment, the ratio is from about 2:3 to
about 2:1. In one particular embodiment the ratio is about 2:1. In another particular
embodiment of the invention, the ratio is about 1:1.5. In other embodiments, the ratio
is about 1:1.3. In still other embodiments, the ratio is about 1:1.9. In a particular
embodiment, the ratio is about 1.5:1. In a further embodiment, the ratio is about
1.47:1.
[00048] In certain embodiments of the invention, the level of DHA is in the range of
about 0.0% and 1.00% of fatty acids, by weight. The level of DHA may be about
0.32% by weight. In some embodiments, the level of DHA may be about 0.33% by
weight. In another embodiment, the level of DHA may be about 0.64% by weight. In

another embodiment, the level of DHA may be about 0.67% by weight. In yet another



enbodi nent, the ratio is about 1.5:1 . In a further enbodinent, the ratio
is about 1.47:1 . [00048] In certain enbodi nents of the invention, the
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invention is typically from about 5 mg per kg of body weight per day to about 150 mg

per kg of body weight per day. In one embodiment of this invention, the amount

varies from about 10 mg per kg of body weight per day to about 120 mg per kg of

body weight per day. In another embodiment, the amount varies from about 15 mg

per kg of body weight per day to about 90 mg per kg of body weight per day. In yet

another embodiment, the amount varies from about 20 mg per kg of body weight per

day to about 60 mg per kg of body weight per day.

[00052] If an infant formula is utilized, the amount of DHA in the infant formula may

vary from about 5 mg/100 kcal to about 80 mg/100 kcal. In one embodiment of the

present invention, DHA varies from about 10 mg/100 kcal to about 50 mg/100 kcal;

and in another embodiment, from about 15 mg/100 kcal to about 20 mg/100 kcal. In a

particular embodiment of the present invention, the amount of DHA is about 17

mg/100 kcal.

[00053] If an infant formula is utilized, the amount of ARA in the infant formula may

vary from about 10 mg/100 kcal to about 100 mg/100 kcal. In one embodiment of the

present invention, the amount of ARA varies from about 15 mg/100 kcal to about 70

mg/100 kcal. In another embodiment, the amount of ARA varies from about 20



present invention, DHA varies from about 10 ng/ 100 kcal to about 50 ng/ 100
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Martek oi| va ions thereof. The DHA and ARA can be in
nat ur al ﬁ%?fﬂwm}é’&%?m{}ﬁékremi nder of the LCPUFA source does not
resul t i no@avs]substifdtldl He LRk& &TDIINBNEBTARES a9 betdhy dodf@Mnowd ihehdaki vel y,
the DHA and ARA can be used in refined form [00056] In an enbodi nent of

t he preséHeh pamainEEN, fighoelh singleelDpih egayolkriRidraddiraiglligice dnisosiel s as

taught | ReldodimER. (bR and ARaRE sotraRd trahn 8 <ifle can fidfeR 3, + L e

di scl osures ot are 1 ncorporate ereinin e|r I'rety by

r ef er enc @HABVO®e DL v&rhaéuops tegedf. ﬂMdﬁiﬂA@ndiAsRAnoﬂan bé m nadral foronpyovedech oil s.
[ 00057] 1n enhodi UFA s ce cont ai PA is used in
Conb nat 1071 5 FT B0 gt GREEReRoLIGs L FeSHlB AT aHPtedd cpuEa sour ce
whi ch i s geldasicuatdrrlct on fHeeiﬁfa(hf Kitdnbveis @t DPACAHEPARALGaAbeWded if. | ongum
AH1205. For exanple, in one enbodi nent of the present invention, an infant

formul a ¢oftesi faimg
[00056] In an embodiment of the present invention, sources of DHA and ARA are

single cell oils as taught in U.S. Pat. Nos. 5,374,567; 5,550,156; and 5,397,591, the
disclosures of which are incorporated herein in their entirety by reference. However,
the present invention is not limited to only such oils.

[00057] In one embodiment, a LCPUFA source which contains EPA is used in
combination with B. longum AH1205. In another embodiment, a LCPUFA source
which is substantially free of EPA is used in combination with B. longum AH1205. For
example, in one embodiment of the present invention, an infant formula containing
less than about 16 mg EPA/100 kcal is supplemented with B. longum AH1205 and
used in the method of the present invention. In another embodiment, an infant
formula containing less than about 10 mg EPA/100 kcal is supplemented with B.
longum AH1205 and used in the method of the present invention. In yet another
embodiment, an infant formula containing less than about 5 mg EPA/100 kcal is
supplemented with B. longum AH1205 and used in the method of the present
invention. Another embodiment of the invention includes an infant formula

supplemented with B. longum AH1205 that is free of even trace amounts of EPA.



| ess than about 16 ng EPA/ 100 kcal is supplenented with B. | ongum AH1205
and used in the nethod of the present invention. In another enbodi nent, an
i nfant fovoubw/msmsai ni ng | ess than about 10 ng EPA/ 100 PKTAIS2009/057426

suppl emented with B. | ongum AH1205 and used in the nethod of the present
invention. In yet another enbodinent, an infant fornula containing | ess
than about 5 ng EPA/ 100 kcal is supplenented with B. | ongum AH1205 and used
in the nethod of the present invention3 Another enbodi ment of the invention
includes an infant fornula supplemented with B. | ongum AH1205 that is free
of even {0GAA8]anbwilt lse epprEPAI{ADOEBE dombindtioh db &. typprecAdt 245 antht t he

conbination.of B. |ongum 5 an robiotic rebioticgs, .L.CPUFAs or
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the sane or different routes of adm njstration. h4_00059] I n one enbodi nent
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i mmunol odgihowhizetiomand vadrinatioheprplatdleg&hahioumunizedionwising psbbiotic bacteiss
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"treating" means, apeliorating, inproving or renedying a disease, disorder,
or synpt %ﬁVWf‘g‘]&gt‘P@ gdcatign Ogg‘ﬁdlogﬁon. The term "reducing” means to dininish
i n ext enfgo@dYUnin arPEmBS@RRAt of tAE jrvahifdn, RRETEMUIZESN idTBSEISI ih edlifp Or hi nder
a di sease, disSorder, or synptom of a disease or condition through sone

action. [red@dy and/oapgryenficainipmertioti Mensedingesin e ierimoireetingrmeans t he use

f B. | - 0 - i f - [
' 1 armatr e g e gy BF SR GEA Hiolat, AP A nhGy e dSiEE &
adm ni st rcahdition.oTh8terhnoingaun AFhEm s e dinieidh ée estenp mencent, or deg@eammdtneon i n an

infant or child. The, infla tion . be. reduced in the strqi ntestinal
ot ¢ BRI GENardRG: PoRR S on P HRGSLR ISEATR: CUPCSh BRSEBIPY O he r educt i on
of infl amgglkedr BBAilidPe R heddn®d 8étRm. or ast hma. [00062] In this

enbodi nent, the inflammtion may be respiratory inflanmati on, such as

asthma, 499Q&1i cinanpartieylar embedigient dhe EVROkEN eqrarsisesithet HemrAB: lBRgUMpper
respi rat ol vy JoBfr&iCthk Mandrtith G %eonfio¥HBn 6ESBLEIRY HALmINALORtA Bh iMahtish

bronchitis,
child. Examples 2-5 each indicate that administration of B. longum AH1205 may

reduce or prevent inflammation in an infant or child. The inflammation may be
reduced in the gastrointestinal tract, the respiratory tract, or may be reduced
systemically. The reduction of inflammation may improve allergies or asthma.
[00062] In this embodiment, the inflammation may be respiratory inflammation,
such as asthma, allergic rhinitis, sinusitis, airway tissue inflammation, upper
respiratory infection, influenza, croup, respiratory syncytial virus, bronchitis,
bronchiolitis, pneumonia, or airway lumen inflammation. Similarly, the inflammation
may be gastrointestinal inflammation, such as diarrhea, inflammatory bowel disease,
Crohn's disease, enterocolitis, ulcerative colitis, allergic colitis, irritable bowel
syndrome, pouchitis, post-infection colitis, Clostridium difficile-associated diarrhea,
Rotavirus-associated diarrhea, or post-infective diarrhea, or diarrheal disease due to
an infectious agent, such as E. coli. In other embodiments, the inflammation may be
systemic, such as in rheumatoid arthritis. The term “systemic”, as used herein,

means relating to or affecting the entire body.



bronchiolitis, pneunonia, or airway |lunen inflammtion. Simlarly, the

i nfl ammati on may be gastrointestinal inflammuation, such as diarrhea,

i nf | ammatwoyotvosetesdi sease, Crohn's di sease, enterocol i PCI/USA0RFHLE Ve
colitis, allergic colitis, irritable bowel syndronme, pouchitis,
post-infection colitis, Costridiumdifficile-associated di arrhea,

Rot avi rus-associ ated di arrhea, or post-infective diarrhea, or diarrheal

di sease due to an infectious agent, suéh as E. coli. In other enbodinents,
the inflammation nmay be systemc, such as in rheumatoid arthritis. The term
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monocyt es and macrophages. This cytokine augnents the proliferation and

di f f er entliia@iserbebievesl thelt Bs/ongyie %TZ%O@WS By teceicingghe éaviets ofiaro-10 exhi bit's
nostly anrliﬂarﬁdﬂétb 95 s, activities. It up-regulates IL- 1RA expression by
nonocyt es and suppresses the majority of nonocyte inflammtory activities.
IL-1 O if000d5]s monparyiteapemboditieont) thd stcyih okdymasqifyr tbaddvielseofdkyl@en aand

ni trogen i ter |ates too atibilit l ex (MHC) _cl ass ||
ot oei bRk eI SaauCPt B 2ness 8 20 minsdel g Tac otiadis. dRise

nmechani srasytomeSaL@mechks fhe d?@lﬁel%ltléﬁ ah@@ﬁfe%i@rﬂ%oh@f Bl @pk if®BaARYdd Production
of intestinal collagenase and pe IV collagenase by interfering with a

pr ost agl éﬁareﬁnwe%afclhw %@i@@@f&ly@ﬁdpﬂﬁmrﬁﬁma@ww diwpiegyaientiant
pathvay g >§>¢é§sﬁ&{ By ma}ﬁoaﬁ @nd Q@ﬁr%%%ﬁ/&@f& mt)nééa@er@ﬂa&?&a%r e

ti ssue destr tron seen in ronlc I'n seases
activities. IL-10 inhibits monocyte production of cytokines, reactive oxygen and

nitrogen intermediates, major histocompatibility complex (MHC) class Il expression,
parasite killing and IL-10 production via a feed back mechanism. This cytokine has
also been shown to block monocyte production of intestinal collagenase and type IV
collagenase by interfering with a prostaglandin E2-cyclic adenosine monophosphate
(PGE2-cAMP) dependant pathway and therefore may be an important regulator of the
connective tissue destruction seen in chronic inflammatory diseases. Thus, in an
embodiment, the strain may upregulate, or induce secretion of, IL-10 levels in infants
or children consuming the strain.

[00066] In other embodiments, B. longum AH1205 downregulates or decreases
secretion of TNF-q, IL-6, MCP-1, and/or IFN-y or other pro-inflammatory cytokines or
chemokines. TNF-a, a pro-inflammatory cytokine, initiates a cascade of cytokines
and biological effects resulting in an inflammatory state.

[00067] In some embodiments, the formulation of the invention is useful for

maintaining the homeostasis of the immune system. In other embodiments, the



enbodi nent, the strain may upregul ate, or induce secretion of, IL-10 |evels
ininfants or children consum ng the strain. [00066] |In other enbodi nents,
B. | ongurwoaOB3I®ewWnr egul at es or decreases secreti on oPCTNS2002/05714k6 6,
MCP-1 , and/or IFN-g or other pro-inflammuatory cytokines or chenokines.
TNF- a, a pro-inflammtory cytokine, initiates a cascade of cytokines and
bi ol ogi cal effects resulting in an inflanmatory state. [00067] In sone
enbodi ments, the fornulation of the invention is useful for nmintaining the
honeost asi s of the inmune system |In other enbodi nents, thefornulation of

t he i nvefierinutation afdled iventgn is msetol fangmprovimghaeohagcingrmamiupiyy inr@ a subj ect .

[ 00068] | n, sqme enbodi nents, the enhancenent of immunity or suppression of
inflannaéygﬁchay i nclude stinmulation of intestinal integrity; reduction of
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i ncl udi ng neutrophils hagocyt es, macrophages, .and natural killer cell
et oty TreRf SR celBE PE Mo el PP oS S as B ek baatigh sauon:
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IL-2, TENY, IL 2, ; human | eukocyt e anti gen-Dr
expr essi GMJCOSBIMASEBFEODILSHPNSET INSHTASEI A rPUBPOTH POERIGAr @RAEF hgnoradlni ¢ and
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patients with cancer. Thus, in an enbodi nent of the invention, B. |ongum
AHL205 m#yPRESEeBOfINflaMMatien ar Repdusor phwpistaraic and dawrosal IntRBMalory he
anti -i nf | aERbAY Y dIREEHbBReSEnd/or chemokines): reduction of sensitization by

reducing total and/or allergen-specific IgE; reduction of the production of allergic

cytokines; reduction of a Th2 supporting immunoglobulin profile; and combinations

thereof.

[00069] The production of multifunctional cytokines across a wide spectrum of

tumor types suggests that significant inflammatory responses are ongoing in patients

with cancer. Thus, in an embodiment of the invention, B. longum AH1205 may be

useful in treating the symptoms of cancer. Due to the anti-inflammatory properties of

B. longum AH1205, this bacterial strain may reduce the rate of malignant cell

transformation. Furthermore, intestinal bacteria can produce, from dietary

compounds, substances with genotoxic, carcinogenic and tumor-promoting activity

and gut bacteria can activate pro-carcinogens to DNA reactive agents. In general,

species of Bifidobacterium have low activities of xenobiotic metabolizing enzymes

compared to other populations within the gut such as bacteroides, eubacteria and

clostridia. Therefore, increasing the number of Bifidobacterium bacteria in the gut

could beneficially modify the levels of these enzymes.



B. | ongum AH1205, this bacterial strain may reduce the rate of malignant
cell transformation. Furthernore, intestinal bacteria can produce, from
di etary cwopouwdsiessubst ances wit h genot oxi c, carci nogemCe/Uspah9/057426
tunmor-pronoting activity and gut bacteria can activate pro-carcinogens to
DNA reactive agents. In general, species of Bifidobacterium have |ow
activities of xenobiotic netabolizing enzynes conpared to other popul ations
within the gut such as bacteroi des, eulacteha and Clostridia. Therefore,

i ncreasing the nunber of Bifidobacteriumbacteria in the gut could

benefi ci dD(DQx?O;}Ddinfgarﬁcndaaﬂemmctmemtst BelsegwnAHﬂe?%[r@@Ot?@]admhniqianediinul ar
enbodi nment s , um.A 205 be adm nistered in W th
ant -1 nt ey NPT R el STt oo e AR AR ERg Yo g
(NSAI Ds) omuigd (mfsAmgyr@hnﬂ.[qmn] The infant gut mcroflora is rapidly
established in th rst few weeks followtﬁg birth. The nature of this
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Infants born via cesarean section, preterm or fants spend the
first porarlpexpsure s envifongentah saurses of W@FOb&aﬁﬁa\N@lfaS mmheaithiQﬁftmmts t hat

are 2dm mitenelo A bl LEaraR Lobibt MLema Suld Kb\ Bt R T can

del ays i eve opnen m Crof I'oFa use t

i nfants gortroatofhiasleliidsen apgeie urruubytotmarmmrumaetsathheabtdmm@etereﬂ croflora
fromtheir i

hers. or environ cons ti um AH1205 may
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invention, the infant or child is in need of the treatnent, reduction, or
preventi @thﬂ‘thV et @mﬁ@‘tqr@ﬁpnﬁﬂiélrénmh%rétor ﬁﬁy/lr%én%&t @qn§|4mpb@n phB| laAge®i on due

to genetix %1@0@%%&9%&%% cgﬁtﬂfp)%treletég@e;b%éhga %&eﬁf@ﬁ%ﬁ ’an?rfur%tl%ﬂ s For

exanpl e, reterm or nosu risk for
|nflammUmtest|rmhdnma|ye sydtemef ore, be in need of such treatnment, reduction,

or preve [ 00073 e oo iifion of the inv n ca g ackaged in
any type%)‘#&@éntg1 ﬁrﬂg ”\eﬁ S ¥ dne Presept 'Béerl}%oé‘dﬁ? E} ritional
product s ngdghr e t@éaﬁént rédiRHoRaRrdation oplnaamhfanoancrh@@abj%at By 8k cans.

I n some enbodi nents, the conposition is packaged via blowfill-seal

packagi ngt figh foniilagamation Qj’centérge@ﬁ%@r%tﬁﬁ)%'t'oﬂ r@etcbf@ﬁtyéq 10iS98S8S %r ovi ded i n
a singl e flOosg§ORLALRS hple, TH BrGrK 3G HLRsup e s SRR MY be at risk for

inflammation and may, therefore, be in need of such treatment, reduction, or
prevention.

[00073] The composition of the invention can be packaged in any type of container
known in the art to be used for storing nutritional products such as glass, lined
paperboard, plastic, and coated metal cans. In some embodiments, the composition
is packaged via blow-fill-seal packaging techniques. In other embodiments, the
composition is provided in a single dose container. The packaging of the composition
may be conducted under aseptic conditions. In some embodiments, the composition
is prepared such that it is acceptable for direct delivery to a preterm infant via
nasogastric tubes, nasoduodenal tubes, or nasojejunal tubes.

[00074] The composition of the invention may be shelf stable. By "shelf stable,” it
is meant that the composition, in a form that is ready to consume, remains in a single
homogenous phase (i.e., does not separate into more than one phase upon visual
inspection), and/or that settling does not occur upon visual inspection after storage

overnight in the refrigerator.



may be conducted under aseptic conditions. In some enbodi nents, the
conposition is prepared such that it is acceptable for direct delivery to a
pr et er m iwbanto/osB®wsnasogastri ¢ tubes, nasoduodenal tube®CTarS20008968742¢ una
tubes. [00074] The conposition of the invention may be shelf stable. By
"shelf stable,” it is meant that the conposition, in a formthat is ready
to consune, renmains in a single honogenous phase (i.e., does not separate
into nore than one phase upon visual ildspection), and/or that settling does
not occur upon visual inspection after storage overnight in the

refri ger 40@079] OOBﬁ6onIwwmgfe)dahm}as@eserdhaparé@mmdirtmentsa::fithreemtﬁodi ments of
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Lo, bo. exdMSPPY a5 AISHoSE M s bRasA dhaing Fecafcaing: PAGBRE POR He; ng
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percent ages are given on a wel asi s unless otherw se i1 ndicated. Exanple
1 [ 00076]invEntign bragphaicated lbsfttheaﬂlegns Weicb el loactherexaaplasn othepexanapiés

ol at ed firamd pl Rt L BRRS o £GLAH BILOL BLOBIOISe BRRLALY @ [00077] Fresh

feces were day ant and seri al
dilutions were plated on TPY (trypticase, peptone and yeast extract) and
VRS (deNEEn, Rogosa and Sharpe) nedia supplenented with 0.05% cystei ne and
mupi r oci FFXa S were incubated in anaerobic jars (BBL, Oxoid) using CO2

gener at i ngodeel S (‘rﬁ@%%ﬂ&lé' iugtratd®ihgchaf dierafon! 8YSadirisdidGiatdd REmPOSi ti ve,
cat al ase negafive rod-shaped or bifurcated/pl eonorphic bacteria isol ates

wer e st rdfReldetes. purity on to conpl ex non-sel ective nmedia (MRS and TPY).

| sol at es 'ﬁ%lﬁ nr&:ﬁri)&%hé(ngll Fbvat ed in MRS or TPY nedi um unl ess ot herw se
stated a conditions. Presunptive Bifidobacterium were
st ocked i[0067TY0 gFiesk fedesandste Dbeditst fvm-a ZAALCorNdaleG0O4st- f{ed)mﬂe?r&]anEOI | owi ng

i sol ati on qf ure Bifidobact strain, assigned the desi AH1205,
m cr obi o|885?'c<§'|uPemﬁdwsa Riptegtq f‘g@ﬂ@“%%é’%@”&@d‘ddﬁés&%ﬁ& gai‘g § Table 1

bel ow.  Arfleianh, Rayodh aRY ) e di& 8L 5D &PEntBAGHN (/65% cysteine and
mupirocin. Plates were incubated in anaerobic jars (BBL, Oxoid) using CO,
generating kits (Anaerocult A, Merck) for 2-5 days at 37°C. Gram-positive, catalase
negative rod-shaped or bifurcated/pleomorphic bacteria isolates were streaked for
purity on to complex non-selective media (MRS and TPY). Isolates were routinely
cultivated in MRS or TPY medium unless otherwise stated at 37°C under anaerobic
conditions. Presumptive Bifidobacterium were stocked in 40% glycerol and stored at -
20°C and -80°C.
[00078] Following isolation of a pure Bifidobacteria strain, assigned the
designation AH1205, microbiological characteristics were assessed and are
summarized in Table 1 below. AH1205 is a gram-positive, catalase-negative
pleomorphic shaped bacterium which is Fructose-6-Phoshate Phosphoketolase
positive confirming its identity as a Bifidobacterium. Using minimal media in which a
single carbon source was inserted, AH1205 was able to grow on all carbon sources
tested (Glucose, Lactose, Ribose, Arabinose, Galactose, Raffinose, Fructose, Malt

Extract, Mannose, Maltose, Sucrose).

Table 1: Physiochemical characteristics of B. longum AH1205




pl eonor phi ¢ shaped bacteriumwhich i s Fructose-6-Phoshate Phosphoketol ase
positive confirmng its identity as a Bifidobacterium Using mniml nedia
i n whi ch wo=bnygl3g7ré8ar bon source was inserted, AHL1205 wa®CahiSeomwoO5Y2OW 0N
all carbon sources tested (3 ucose, Lactose, Ribose, Arabinose, Gl actose,
Raf fi nose, Fructose, Malt Extract, Mannose, Mltose, Sucrose). Table 1:
Phvsi ochem cal characteristics of B. |longurn AHL205Strain Characteristics
B. longum AH1205 Gram Stain + Catal asd3Wtility F6PPK* + M|k coagul ation +
450C anaerobic cul ture 450C aerobic culture Carbohydrate (CHO Fernentation
d ucose SttacChaeactefsticse + Ar abi BhdengurEfHi209se + Raffinose + Fructose +
Malt Extract + Mannose + Maltose + Sucrose + * signifies
Fruct ose-Gralh®almat e Phosphoket ol ase Assay Species ldentification [00079]
16s i nt erggsibse spacer (1 GS) sequencing was perfornmed to identify the
speci es Qfotfityf | dobacteria isolated- Briefly, DNA was isolated from AH1205
usi ng 10@¢gppref Extraction Solution and 25 m of Tissue Preparation
sol uti on iRl YEBulatfDRT2 Kit). +

45°C anaerobic culture -

45°C aerobic culture -

Carbohydrate (CHO)
Fermentation
Glucose
Lactose
Ribose
Arabinose
Galactose
Raffinose
Fructose

Malt Extract
Mannose
Maltose
Sucrose

T T T i

* signifies Fructose-6-Phoshate Phosphoketolase Assay

Species Identification

[00079] 16s intergenic spacer (IGS) sequencing was performed to identify the
species of bifidobacteria isolated. Briefly, DNA was isolated from AH1205 using 100
ul of Extraction Solution and 25 ul of Tissue Preparation solution (Sigma, XNAT2 Kit).
The samples were incubated for 5 minutes at 95°C and then 100 pl of Neutralization
Solution (XNAT2 kit) was added. Genomic DNA solution was quantified using a
Nanodrop spectrophotometer and stored at 4°C. PCR was performed using the IGS
primers, IGS L: 5-GCTGGATCACCTCCTTTC-3’ (SEQ ID NO. 3) which is based on
SEQ ID NO. 1 and IGS R: 5-CTGGTGCCAAGGCATCCA-3' (SEQ ID NO. 4) which is
based on SEQ ID NO. 2. The cycling conditions were 94°C for 3 min (1 cycle), 94°C
for 30 sec, 53°C for 30 sec, 72°C for 30 sec (28 cycles). The PCR reaction contained
4 ul (50ng) of DNA, PCR mix (XNAT2 kit), 0.4 uM IGS L and R primer (MWG Biotech,
Germany). The PCR reactions were performed on an Eppendorf thermocycler. The

PCR products (10 ul) were run alongside a molecular weight marker (100 bp Ladder,



The sanples were incubated for 5 mnutes at 95C and then 100 m of

Neutral i zati on Sol uti on (XNAT2 kit) was added. Genom c DNA sol ution was
quant i f i esousiog3msNanodr op spect rophot onet er and st or e@CEUSA@I/OPERS was
performed using the 1GS priners, IGS L: '-GCTGGATCACCTCCTTTC-S (SEQ I D NO.
3) which is based on SEQID NO 1 and IGS R '-CTGGTGCCAAGGCATCCA-S ( SEQ
ID NO. 4) which is based on SEQ ID NO 2. The cycling conditions were 94C
for 3 min ( 1 cycle), 94C for 30 sec, 193C for 30 sec, 72C for 30 sec (28
cycles). The PCR reaction contained 4 m (50ng) of DNA, PCR m x (XNAT2
kit), 0. &Raehe)@bal2% adamRse Gtbrestaiqd\GeBndtigabeta@huiieny)AEThedsteRnineact i ons

f . f1h |er . The P ducts (.10 i
unal ondty B 8l e raroagiyat SRATRES LR sy If o B S Gy beBa 2
agar ose EBPrah@jaetkge PGRIpUrfication kit.aTke bufifer PCRARJudowdrs er i ne the | GS

profile. PCR products of Bifidobacterium (single band) were purified using
t he Proné§d! ler@éhemmerﬁea%%ﬁsﬁ@quesrﬁg tfg%ntereéwcp@ﬁ@eﬁrrga'eets wer e

sequenceddddbAte 448 WIS ABH sSAEHEDSESnsBROYRLiohACdrE tbPBREGRRbBgFPacer
regi on. Sequence data was then searched against the National Center for

Bi ot echndnfogyationt (G} husegtideBlatabaselte getedmingdha fidendity of taestainibye t he
identity in b | r I quence
data was n@:&lgjﬁ@@eﬁ Eéﬂhﬁ {())BY 'hihﬁl@%Lﬁ%b%ﬁ@é&%@%@%\e{%ﬁtgg‘%ﬁ%—% Sﬁﬁ%gétﬂ%;@ onol ogy
BLAST seatarilaechgiisieot{dattbpiuclestide hobnolaglyrBUAST. sparéBeAg@ié) . The nearest match

to the s ence was, identifi then the sequences were aligned for
o oo Dy R oy LA, e pratSs IS B ereaucr & o No 1
[1GS forvygdriifis@aHe e thakdqeEes WdNDaligndd 165ch@p&iish BRASITARODt ai ned

can be viewed in the sequence listing. Searching the NC dat abase

reveal ed Megfigniseftyers. hine seqauanerfe(SESSIR BED 1[5 Nuforward sesiugacel ae®ld@ce] and
SEQ I D it
hoSDI oqu? (g\?%[%ﬁ’é?(rjrgﬁeaé?gé‘&u' &%}sm Q CDBAMENES B LRwekiSn #HleP bnééfﬁlé{% ce

cterru ngum A paper copy and conput er readabl e
format ofSeahwhigetpecWCidB database feyealditha A8 1RDbhdseemnigud iz $ (8dQHBr ewi t h and

are here incorporated by re i heir entirety. The conputer
Madnnl o N, HgHRR Sdfott 4N SERTPHQR ib%dka SR deFoY sedlSn &P IRINS' g
Created SepbsndRjuehds h@DBIBgy t8 Filobhereatumesnguim. daRbepcspyiccode PCR
profile for AHL 205, P erformed using BOX priners. The cyclin

P ondi t 1 offSMREIE reatEbie formarplinG Seauged) Sirgier fBvIoE hiRlicen ShETRS g

m nutes, HeRQuitYSIESE R PREoBFatd®bitibicRte inlthirRH i rety. The computer
readable file on the disc is identified as AH1205_ST25.txt, Size: 3 KB, Created
September 12, 2008.
[00080] In orderto develop a barcode PCR profile for AH1205, PCR was
performed using BOX primers. The cycling conditions were 94°C for 7 min (1 cycle);
94°C for 1 minute, 65°C for 8 minutes, (30 cycles) and 65°C for 16 minutes. The PCR
reaction contained 50 ng of DNA, PCR mix (XNAT2 kit) and 0.3 uM BOXA1R primer
(5'- CTACGGCAAGGCGACGCTGACG-3’) (SEQ ID NO. 5) (MWG Biotech,
Germany). The PCR reactions were performed on an Eppendorf thermocycler. The
PCR products (1 ul) were run alongside a molecular weight marker (DNA 7500
ladder, Agilent, Germany) using the DNA 7500 LabChip® on the Agilent 2100
Bioanalyzer (Agilent, Germany). The barcode (PCR product profile) was determined
using the Agilent Bioanalyzer software where peak number (PCR products) and size
were identified (Fig. 1).

Antibiotic sensitivity profiles

[00081] Antibiotic sensitivity profiles of the B. longum strain were determined using

the "disc susceptibility” assay. Cultures were grown in the appropriate broth medium



reacti on contained 50 ng of DNA, PCR m x (XNAT2 kit) and 0.3 nmM BOXAl R
primer (5'- CTACGGCAAGGCGACGCTGACG 3') (SEQ ID NO. 5) (MAG Bi ot ech,

Ger many) .wOhe10RGRe8eact i ons were perfornmed on an Eppendeci/usheonsmgel er .
The PCR products ( 1 m) were run al ongside a nol ecul ar wei ght nmarker (DNA
7500 | adder, Agilent, Germany) using the DNA 7500 LabChip(r) on the Agil ent
2100 Bi oanal yzer (Agilent, Germany). The barcode (PCR product profile) was
determ ned using the Agilent Bioanal yZ&r software where peak number (PCR
products) and size were identified (Fig. 1) . Antibiotic sensitivity

profi | es froX¥B44 howst syiead-ptatee (i10ui \dnty agarahédiesarsf dis¢recaitaihiogduowst r ai n
wer e determ ned. using,the, . 'di.sc susceptibility" as . Cultures.were grown
'n the aphopieiPls BrbErmiRR!EryEre Btetons e aody M Ferec it hon )

ont o agarfora@ibivticaedsitVisCsitet At dayd ingutkcniowat 3BT anddradriaensbi©toriditons.
antibiotics were placed onto the agar. ?_trai, ns were examned for antibiotic
sensi ti vidtRings Were cpnsidgegessengttiyg ift300RS gt NS QinRl ey MENWAHBREE WEBHRA ons.

Strains WaeenifRhsh HHitS P Bdentrfon (MEYRGSeh dnfibicht WaBh@dpehdgmayor gr eat er
were seen. The mninmuminhibitory concentration (MC) for each antibiotic

was i ndepeseised| yhaddlésior dlindanyci, ganenmysin anthmgtpnidazele weng 8i032a0dS

netroni d I - , 0.75 and >256 respectively. Intestinal transit
[ 00082] %Bd%t%?%n&pﬁgm\?éi’t her Bifidobacterium | ongum could survive at | ow pH

val ues edniestiriattrangio t hose found in the stonmach, bacterial cells were

har vest e fresh overnight cultures, washed twi ce in phosphate buffer
(pr 6.5 100HT: L3 aRErEs Wik hevE iedtiog e gpaum c6b Ghroaed BURBHRM O )

Cel I's werglies@dbRbRMt &) thdd&faund i tHevstydbcBRR Rl cals Wérkeardstedfod, 30, 60
and 120 m nutes using the plate count nethod. AH1205 survived well for 5

m nut es atesplravernghigliteepovashgd|teicedn pPosphate beftseH&d)apb@r 30 mi nut es.
00083 i1 EVe: Lo i : bi |
al'ts | n ERpEtled ROV QOREk BHES GGRAONICH ERIEWErREsAgyE © 1 ©

salts in intestine.” I'n or eterm
| ongum t 8750 =nid\servivg osaseredatlinteealscefl &, 8060 and 26 mimeake dsiog tidMabtegar

D ot oo LA Ul 0 e e S P B o B g PO
bile. [0QR3dledNerdafidrne mindek, the ability of B. | ongum AH1205 to transit
the [00083] Upon exiting the stomach, putative probiotics are exposed to bile salts in

the small intestine. In order to determine the ability of B. longum to survive exposure

to bile, cultures were streaked on TPY agar plates supplemented with 0.3% (w/v),

0.5%, 1%, 2%, 5%, 7.5% or 10% porcine bile. B. longum AH1205 growth was

observed on plates containing up to 0.5% bile.

[00084] In a murine model, the ability of B. longum AH1205 to transit the

gastrointestinal tract was assessed. Mice consumed 1x10° AH1205 daily and fecal

pellets were examined for the presence of the fed micro-organism. Detection of

AH1205 was facilitated by isolating a spontaneous rifampicin resistant variant of the

bifidobacteria-incorporation of rifampicin in the TPY plates used to assess transit

ensured that only the fed rifampicin resistant bifidobacteria was cultured. Fecal

samples were collected daily and B. longum transit through the gastrointestinal tract

was confirmed (Fig. 2).

Anti-microbial activity

[00085] The indicator pathogenic micro-organisms used in this study were
propagated in the following medium under the following growth conditions:
Salmonella typhimurium (37°C, aerobic) in Tryptone Soya broth/agar supplemented

with 0.6% yeast extract (TSAYE, Oxoid), Campylobacter jejuni (37°C, anaerobic) and



gastrointestinal tract was assessed. M ce consunmed 1x109 AH1205 daily and
fecal pellets were exam ned for the presence of the fed m cro-organism

Det ecti orwof20/HB2B8 was facilitated by isolating a sponremasa®osaapi ci n
resistant variant of the bifidobacteria-incorporation of rifampicin in the
TPY plates used to assess transit ensured that only the fed rifanpicin

resi stant bifidobacteria was cultured. Fecal sanples were collected daily
and B. longumtransit through the gast¥ointestinal tract was confirned
(Fig. 2). Anti-mcrobial activity [00085] The indicator pathogenic

m cr o- or gaepé 4 SUEEA37 AC t dnasratticidyn Blopd agaopeadianednirClesteditil difedeng medi um

aer obi c) Phere iRt SRS Sy AL ERER b Bh A AR o ¢ act
(TSAYE, Oxsvuthted Grarpysiobaaitie hiegjunnand 3idwn evereigabberdreaieify used in 0 157: H7

(37C, anaerobic) on Blood agar nedium and dostridiumdifficile (37C,
anaer obi &P EPnf orced C ostridial medium (RCM Oxoid). Al strains were

i nocul at ¢goddd0 ARGRR-dHiAYChviljRk LR EBAEI UsMYhE YelHcatheREE OBReMEiAY Used
in experinents. [00086] Antim'crobial activity was detected using the

def er r ed /ongurodH1B0% ehb jncuBatelddagderAmnoass Teisfolherrlghtédionswede- 48 hour s,
Ten- ol d Sarl gl 1hd NS PFSy SREPALARHAL Atk ABM B0k QAo TPI.@g gy Tedi um
nicght “incubat | S W nct colon

After ove on, pl at di'sti i 6S were over Payed
wi t h t he distidccatl@tiebaeteesveaniyed th it indatator Haateniunwa ST he iepieaed [dwh was

i noculating a | ten overl a ith 200 (v/v) of an overnight indicator

Ul tur o R HRE THALGS G et edal b b (R AU AR ETPe pl at es. The
pl at es WeRurkelyHiBF WA HBGreduRentHE Burt4E @F tHeOREd AR T FRUpIbRR! erheqllatesowt h of
the indicator bacterium Indicator cultures with inhibition zones greater

than 1 mwarere-agubatedevernt@nsinder eenddionsisyitalle for grawth efdhe giqaden um  B.

I A el A . e d with
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t yphi nuurepngidenedl sebaitiveto jhejtestinacteriuovl B. /10ndisi7 AHA205 amtdbi@doke rgralvthrof

difficile,respectively.. EX |l e 2.100087] Thi.s exanple il.Lus t cyt oki ne
o odut | Gl PERERRte s R BReE it 8nes Bh gt S RRaRT e 467 <31 e ¢ o
heal t hy daaanssomntienSalmorgliadiithuGent a:érhggabé&énn jefoBMES cyroesBH7Ul at ed

with the probiotic bacterial strain for a
and Clostridium difficile respectively.

Example 2

[00087] This example illustrates cytokine production by PBMCs in response to B.
longum. PBMCs were isolated from healthy donors by density gradient
centrifugation. PBMCs were stimulated with the probiotic bacterial strain for a 72
hour period at 37°C. At this time, culture supernatants were collected, centrifuged,
aliquoted and stored at -70 C until being assessed for IL-10 levels using cytometric
bead arrays (CBA) (BD BioSciences). AH1205 induced significant secretion of IL-10
by human PBMCs, suggesting this probiotic strain would induce an anti-inflammatory
response in vivo (Fig. 3). As an anti-inflammatory agent, it may be useful in reducing

and preventing inflammation in humans.

Example 3
[00088] This study investigated whether the probiotic bacteria B. longum AH1205

attenuates respiratory disease in a murine model of asthma. More specifically, B.
longum AH1205 was investigated to determine if it would suppress allergic responses

in an OVA-sensitized mouse model of allergic airway inflammation. Briefly, adult



hour period at 37 C. At this time, culture supernatants were coll ected,

cent hfuged, aliquoted and stored at -70 C until being assessed for |L-10

| evel s uswogooywsereet ri ¢ bead arrays (CBA) (BD Bi oSci encesY/Us20d2@8%26 nduced
significant secretion of IL-1 0 by human PBMCs, suggesting this probiotic
strain would induce an anti-inflamuatory response in vivo (Fig. 3). As an
anti-inflamatory agent, it nmay be useful in reducing and preventing
inflanmmation in humans. Exanple 3 [00088] This study investigated whet her
the probiotic bacteria B. | ongum AHL1205 attenuates respiratory disease in a
mur i ne nookié BALBasmiveaverttsessitizasthy intrapéjtondal (IR)rigjactohHIZDEA abday 0

i nvesti gated, t term it would s ress.allergic re nses jn an

v sens AR 7aY By Bl B phe it tte SRR i B R AT TR

8]',,‘1' t mlj@oLBAdda‘“O %aﬂéﬁ'rﬁﬁ% V&Eﬂ@hzﬁ@ngbt:(Ldéégeﬂ?j)bTLdemdﬁr@mt)jebwﬁi&ﬁ|rr|1€|(dsB)eri(1jd§ﬂt§©fi on of
at day 0 and day 6. a n , m ce were chall enge

i nt r anas &MY FFAON RrésRBhe b7 Bﬁgmcegvf%@\?wélqnaéfn%%dr 8456~ (day 15).

m ce vier gngidtReNee 5&vEBas LbRIBIS! Anfthalddcted ERBRS bi/FaBssy f ol | owed by

BAL procedure.” OVA/alum sensiti zed, salinechall enlﬁed m ce served as

cont r ol s thrangieytshe Eieei fedayindbmatdtion deyiphiae ebd celheeurghwas assessed bul .
Alrway | i AERbH OO G hKH BN I CBlad AHllbhs VBRe A55R5860 sl Al ammat ory

cell counts in rway responsiveness was al so neasured using the
Buxco whaisingltbel Buptevhylermglyapthysmgeagt ySesnovstes wbikml ss sbhtedifrothom

OVA- sensi t.ized mi.ce and re incubated in the presence anti -, nd
ot 1 - oo P BRlec P B Wik STELBIegan P PESERee e b sida alh eGP athe
super nat aRtisodiys bit@vwisid eyBkiny ledeRIRSR] mEasured it At ePatahid B flow 0
significant reduction in cells recovered fromBAL fluid follow ng OVA

chal | eng&YtORdRY. conpared to broth fed animals (Fig. 4). Airway

. L . . VA
oonttoa [0SR BrORBAR MO8 F RE SRR SN HedB AT h RS HdBobere ity

sal i nechﬁALeﬂlg'l@fblancr@ O)«Nl:@_@ﬂierdjedwhen coogateal te Urbﬁs‘e(daahi_mai&d:i@,i $)way

(B o5y A et orBaenes Bes Easloa i B nnte ST ot AR G5 et r at ed
that ani redstetied aAldhBaScemasht oF BRR toGadthhohdlingd weed coMpafed Witekslineonpared to

OVA control (I;iﬁ)g. 6C). This reduction of TNF-a | evel s suggests that B.
| ongum AQDalEn W'ﬁ?-t@ﬁl?é}%d'gﬁobﬁ@gké'ﬁfe W@s?ﬂhaﬁ%(i' ?'W%é@f@@”%ﬁh@‘%ﬁ%r ess or

prevent aldigs Hofink BPAREESd by changes in enhanced pause (Fig. 5).
[00090] BAL cytokine levels were measured by CBA and demonstrated that
animals fed AH1205 had significantly reduced TNF-a levels compared to OVA control
(Fig. 6C). This reduction of TNF-a levels suggests that B. longum AH1205 may
attenuate or prevent respiratory disease and suppress or prevent allergic responses.

No significant differences were noted for IL-10, IFN-vy, IL-6 and CCL2 levels. (Fig 6).

Example 4

[00091] This study investigated the effect of probiotic consumption on regulatory T
cell number and activity in healthy mice. BALB/c mice (10/group) were fed B. longum
AH1205 or placebo for three weeks. Following probiotic/placebo consumption, CD4"
CD25" T-regulatory cells were isolated and their in vitro suppressive activity was
determined by measuring proliferation of anti-CD3/CD28 stimulated CFSE-labeled
CD4" responder T cells using flow cytometry. CD4" responder T cells were co-
incubated with CD4" CD25™ T cells as a control. The percentage of CD4" CD25" cells
(regulatory T cells) in murine splenocytes that were also FoxP3 positive was

determined in the spleens of probiotic or placebo-fed mice.



No significant differences were noted for IL-10, IFN-g, IL-6 and CCL2

|l evels. (Fig 6). Exanple 4 [00091] This study investigated the effect of

pr obi ot i cwoansunspisBon on regul atory T cell nunber and ae®Ciriisteovios7sbeal t hy
m ce. BALB/c mice (10/group) were fed B. | ongum AH1205 or placebo for three
weeks. Fol |l ow ng probiotic/placebo consunption, CD4+ CD25+ T-regul atory
cells were isolated and their in vitro suppressive activity was determ ned
by measuring proliferation of anti-CD33CD28 stinul ated CFSE-| abel ed CD4+
responder T cells using flow cytonetry. CD4+ responder T cells were

coi ncubat{@eDI&] t hTiEDreCBamgT of €04s calés that prolifeshted Tinenmerio eulicdgdwih CD4+CD25+
cells (r ¥ T.cell in.murine l.enocytes that re.al so FoxP3

osi L1 ve Gtk el erth Bomhe PRSI T BT Ree Fobr B Eifbo-t e

ni ce. [ 00Q8RJenTdife (TeIBETIeHY e réliratetiohhen thricubstel ivittrcb£ L DiE rells
co-incubated wth CD4+CD25+ cells fromthe probiotic/placebo fed m ce was
conpar ed 05" hesame Hahnagee: on aash £age | celt ng'feﬁ’ttﬂ”i was 1§82t GHAEFeS

co- i ncubabaghithd BDEDEDERREelkBldrShdr 6 @M SIS ABLAIR NG COPURASs aldhetpgh case, T
cell proliferation was | ess in cultures containing CD4+CD25+ cells conpared

i n cul t udesleteshefadhaiGiR5Coals degure 73l one and depl et ed of the CD25+ cells

(Figure 00 kls 00, + e t hat
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t han their acebo- counterparts. This suggests t the percentage o
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may reduce or prevent inflammation within a human. [00094] The nunber of

CD4+CD25 Wasdr@easesksiprificantyy fapding with Admt’dpt & hboisstlindisaiesthapr obi otic or
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rel ati ve [0@094] acEhenombendfeCD41i @225 BoaRPl eclls if 6R0@BYIe Gplamotytee ni ce were
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regul atory cells was assessed by flow cytonetry and cytokine | evels were
quant i f | @fobiotic fed mice relative to placebo or unfed mice.

Example 5
[00095] Germ-free mice were purchased at 6 weeks of age and maintained in the

germ-free unit at the biological services unit in UCC. Animals consumed the probiotic
strain B. longum AH1205 for 9 days or remained germ-free (control). Induction of T
regulatory cells was assessed by flow cytometry and cytokine levels were quantified
by CBA.

[00096] AH1205 transit was assessed by measuring bifidobacterial counts on
selective agar over the course of the study. AH1205 did not transit the gut of germ-
free mice in measurable numbers even though approximately 1x10° organisms were
administered daily. This result suggests that additional microbial or host factors are
required for bifidobacterial survival within the gut.

[00097] While AH1205 did not transit the gutin detectable numbers, the bacteria
did interact with the host immune system. The numbers of CD4™ CD25" FoxP3" cells
in the mesenteric lymph node and spleen of AH1205-fed germ-free animals were
significantly increased following 9 days of feeding (Fig. 9). Total CD3/CD4 or

CD3/CD8 counts remained unaltered.



by CBA. [00096] AH1205 transit was assessed by neasuring bifidobacterial
counts on selective agar over the course of the study. AH1205 did not
transit twe 2gurossfesgernfree mce in neasurabl e nunbers eceruskévomghize
approximately 1x1 09 organisnms were admnistered daily. This result
suggests that additional mcrobial or host factors are required for

bi fi dobacteria! survival within the gut. [00097] Wi le AH1205 did not
transit the gut in detectable nunbers,24the bacteria did interact with the
host i Mmune system The nunbers of CD4+CD25+ FoxP3+ cells in the nesenteric
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| ongum AH1205-fed animals. Again, this result indicates that AH1205
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[00099] Thiigatex @R hei1bbb akfiméesiohhRaypicdbte o %re@fenﬁnﬂérﬁﬂggﬂéﬂ MdhAQp. The

stability of AH1205 varied over 3 nonths at LGG was a poor
perfornmehus@sr the test period with a 2 log drop over the 3 nonth period
whereas strain AH 1205 declined in viability by up to approximtely 1 |og
over the same test period. [000100] All references cited in this

speci fi c&xaatpleiéncl udi ng wi t hout limtation, all papers, publications,

pat ents, atent a plicatjons, presentations, texts, reports, nanuscripts,

br ochur e$00089 s T '?ﬁi‘%ﬁnﬁ@t'”%rﬁt?%@§ St?tblﬂ}’ﬁfap longymgiALdt OéndTh&e?t?QiW@él s are
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entireties. The discussion of the reférences herein is intended nerely to

sumar i zdestiveriad swthta Dlopg drop over the 3 month period whereas strain AH 1205
declined in viability by up to approximately 1 log over the same test period.
[000100] All references cited in this specification, including without limitation, all
papers, publications, patents, patent applications, presentations, texts, reports,
manuscripts, brochures, books, internet postings, journal articles, and periodicals are
hereby incorporated by reference into this specification in their entireties. The
discussion of the references herein is intended merely to summarize the assertions
made by their authors and no admission is made that any reference constitutes prior
art. Applicants reserve the right to challenge the accuracy and pertinence of the cited
references.
[000101] These and other modifications and variations to the present invention may
be practiced by those of ordinary skill in the art, without departing from the spirit and
scope of the present invention, which is more particularly set forth in the appended
claims. In addition, it should be understood that aspects of the various embodiments
may be interchanged both in whole orin part. Furthermore, those of ordinary skill in
the art will appreciate that the foregoing description is by way of example only, and is

not intended to limit the invention so further described in such appended claims.



made by their authors and no adm ssion is nade that any reference
constitutes prior art. Applicants reserve the right to challenge the

accur acy woaopansisaence of the cited references. [00010PLT/Iseas/0am3d6 ot her
nodi fications and variations to the present invention nmay be practiced by

t hose of ordinary skill in the art, wi thout departing fromthe spirit and
scope of the present invention, which is nore particularly set forth in the
appended claims. In addition, it shoul?d be understood that aspects of the
vari ous enbodi nents may be interchanged both in whole or in part.

Fur t her ndherefoieo e siiritandi scapg o fiel dppendedhelaams shauld naldpe poited © thaat t he

foregoin des p |on is b . Q le only, and is not intended to
limt th PﬂV%ﬁplg %”ﬁ&P%ﬁ@ﬁ%ﬁﬁg &WBEE in such appended cl ai nms. Theref ore,
the spirit and scope of the appended cl ains should not be limted to the
description of the versions contained therein. CLAIMS What is clained is: 1.
An infant forrmula conprising a protein source, a fat source, a carbohydrate
source, and B. |ongum AH1205. 2. The infant fornula of claim1, wherein the
infant formula conprises B. | ongum AH1205 in the range of about 1x104 cfu
to about 1x1010 cfu per graminfant fornula. 3. The infant formula of claim
1, wherein the B. | ongum AH1205 is viable. 4. The infant fornmula of claim
1, wherein the B. | ongum AH1205 is non-viable. 5. The infant fornula of
claim1l, further conprising an additional probiotic. 6. The infant formul a
of claimb5, wherein the additional probiotic conprises LGG 7. The infant
formula of claiml, further conprising a prebiotic. 8. The infant formul a
of claim?7, wherein the prebiotic is selected fromthe group consisting of

| act ul ose, gl uco-oligosacchahde, inulin, polydextrose,

gal act ool i gosacchari de, fructo-oligosacchahde, isonalto-oligosaccharide,
soybean ol i gosacchari des, | actosucrose, xylo-oligosacchairde, and
gentio-oligosaccharides. 9. The infant formula of claim11, further
conprising at |east one LCPUFA. 10. The infant formula of claim1, further
conprising ARA and DHA. 11. A children's nutritional product conprising a
protein source, a fat source, a carbohydrate source, and B. | ongum AH1205.
12. A method for reducing or preventing inflamation in an infant or child
conprising adm nistering B. |ongum AHL 205 to the infant or child.



13. The method of claim 12, wherein the reduction or prevention of

I nfl ammation inproves allergies. 14. The nmethod of claim 12, wherein the
reduct i orworopvessmat i on of inflammation inproves ast hnmaPCIAIS200005T¢ hod of
claim 12, wherein the reduction or prevention of inflanmmation inproves an
i1l ness selected fromthe group consisting of diarrhea, respiratory

infections, and otitis nedi a. o

CLAIMS
What is claimed is:
1. An infant formula comprising a protein source, a fat source, a carbohydrate
source, and B. longum AH1205.
2. The infant formula of claim 1, wherein the infant formula comprises B. longum
AH1205 in the range of about 1x10* cfu to about 1x10" cfu per gram infant formula.
The infant formula of claim 1, wherein the B. longum AH1205 is viable.

The infant formula of claim 1, wherein the B. longum AH1205 is non-viable.
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5. The infant formula of claim 1, further comprising an additional probiotic.

6 The infant formula of claim 5, wherein the additional probiotic comprises LGG.
7 The infant formula of claim 1, further comprising a prebiotic.

8 The infant formula of claim 7, wherein the prebiotic is selected from the group
consisting of lactulose, gluco-oligosaccharide, inulin, polydextrose, galacto-
oligosaccharide, fructo-oligosaccharide, isomalto-oligosaccharide, soybean
oligosaccharides, lactosucrose, xylo-oligosacchairde, and gentio-oligosaccharides.
9. The infant formula of claim 1, further comprising at least one LCPUFA.

10.  The infant formula of claim 1, further comprising ARA and DHA.

11.  Achildren's nutritional product comprising a protein source, a fat source, a
carbohydrate source, and B. longum AH1205.

12. A method for reducing or preventing inflammation in an infant or child
comprising administering B. longum AH1205 to the infant or child.

13.  The method of claim 12, wherein the reduction or prevention of inflammation
improves allergies.

14.  The method of claim 12, wherein the reduction or prevention of inflammation
improves asthma.

15.  The method of claim 12, wherein the reduction or prevention of inflammation
improves an illness selected from the group consisting of diarrhea, respiratory

infections, and otitis media.



