1 "Probiotic Bifidobacteriumstrains" Introduction The
invention relates to a Bifidobacteriumstrain and its
use as a probiotic bacteria in particular as an

i mmunonodul at ory bi ot herapeuti c agent The defense
mechani sns to protect the human gastrointestinal tract
fromcol oni zation by intestinal bacteria are highly

conpl ex and invol ve both 1nnunPI gi cal and
non- i munol ogi cal aspe%¥§!¥i¥i—iﬁﬁﬁﬁé—ﬂéiéﬂ§e

mechani sns i nclude the | ow pH of the stonmach, bile
salts, peristalsis, nucin |ayers and anti-m crobia
conpbuodsctiuch as | ysozynme (2). | munol ogi ca

mechani snms i ncl ude specialized | ynphoi d aggregat es,

underlying Mcells, called peyers patches which are. . ..
di st Thbuvestiqmickiighiown Biidabagterym siata apd s Usnas & Brfyiotic bacteria in
(3). H_n'g% h L hessesi tes result .
ins |nul§?%5%q B%?ggﬁﬁg?ggfgﬁﬁghs %%II subset s

with establishment of cytokine networks and secretion

ggdiaﬁé)aofgl oS Oxﬁgnggg a%%ﬁrtg M&%g%hp{r{tﬁasggal tre)ct frlorr;x colonization
epi t pe |n'1t@4tm§13E&&eﬁ@ax‘cﬁhéﬂ?@oﬁﬁﬁé}d Ald InvBRR Moyt @imanslokRal and non-
the underlying lam'na propria imune cells (5).

Ther ahwnagloginal #spstts |(h)/eénr@tesdftfsmsanm@anymsnnclude the low pH of the

i mmunol o a fense f. the stroin [

o8l U e B AR 3Bl 35lpppnas such o
sur f agezythe W) hrhlidlde6d nhethetiass ﬁlcmdefspt:&iehzwtl?mpaéld aggregates,
envi ronnent, specific control nmechanisns nust

be
pI acendeslyinggM eglls. Fatedmeyeiagtshes wibsae fitﬁtfemﬁdl@’@oughout the small
t ons | t
tr actyap 4 C008 T, TR Sl drBREn ARk LB LESHENR in stimulation
" i's cof appropdatoyT awmdr B520 sibeets e&tmést!ﬂﬂshmenaofmmokhiemyetworks and
10' 1- 1012/ g i.n the colon. Thus, these i:ontr .. .
eCh YRR R Antibed ien Al dioradiortrsigal dMehg?) In addition, antigen
non ! BMiRli¥elymph d to th
pat nOREHRARE oo ARELCTh BRELRLE [ MaBMARINEymphopyics and to the
host undlerlyﬁrg:ta,mmmmdpﬁaémtnumalcelﬂsl Ona Td:uowfcrrﬁbm: desitipvests substantially

def ense. of t t conpet i ng_wit.h est
o, mpynolSeingl cietensts BF oty Sadi el Vet oS Hibvever, s the

pr eseRlirdiftedtinal 'i}HEBQa ekA gl I&!rgktsﬁ%r'fd&@' att WRiGh tB@Most interacts with the
pronote inflammation. Aberrant immune responses to the

i ndi gateous anvirowhewsy apecifie dostepl meghandsmeseanysh heeit plage to regulate
di sease states., such a | Yo a
Ant i é‘gﬂ’é“ gsgegg?rggvf’ge% 3?] ﬁlf E}ﬁ'ﬂa{o% fﬁ?& %?c‘ﬁ 3 Ihandled by the

Hor ma ora usua
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i nfl mﬁ(}(b;pee@y of bosteias Rampering H} S-lgr @algdgqvﬁolpﬁ Thus, these control
t ol er gerﬂ‘s: W@?%%aBECWﬁghlghxﬂ tnb}?g)g%ogﬂ@ﬁ{ﬁ bherent bacteria from

dlrec agal ra-in
i nfl aﬂmivergaﬂ’mg\sﬁﬂ vsslycidlwmmﬂ édlBD)sxgn'lﬂcanpdzeBag&tto the host. In fact, the -

invention is directed to a dohact eri um str ai
o M ksigheb Hoih SHGTILED Ay EP NG HORADSE PP TBE R SOl ingested

"B%%Hnﬁah atﬁ éi’xK!nﬂ?ch)%Y ShinRr by antagoni zi ng and
excl I ng pr I 'ammat ory” m cro- organi sns fromthe

gastr0|ntest|nal tract. Statenments of Invention

Bacteria present in the human gastrointestinal tract can promote inflammation.
Aberrant immune responses to the indigenous microflora have been implicated in

certain disease states, such as inflammatory bowel disease. Antigens associated with



According to the invention there is provided

Bi fi dobacterium strain AH 206 (NCI MB 41382) or mutants
or variants thereof. The nutant may be a genetically
nodi fied nutant. The variant may be a naturally
occurring variant of Bifidobacterjum The strain may
be a probiotic. It may be in the formof a

bi ol qqgi cal | ure culture. .The inventiqn also vides .. .
an” 1 081wl OPRafnily 164t dexe e et Bkt achieve is
one eifasiemBnd ot hRchd@Rtofaudshil FIRAGARIohUE). = Evidence for this
strains are in tf‘1e formof viable cells. Alternatively

Bi f i drsbldaver intalesaneainedudgs an inerease irf antibpdy levels direetpd against the gut

[1s, I ] di f the.i '
o1 11 DoBReRPT LR TR baBly o3 sPRORL BRILE

faeces, the Bifidobacterium strains being

significantly immunonodul atory follqow ng oral i )
consURPITFEANG Rveriipanis, direstedntoyaedscifiidabasferivn g which has been

Cvend | . e C
rat oyt § s AEHrRlAlaldig TR, ARTHAALIRRE yRidife levels or by
f or mahtagénizing ncdnddesxduding bi prviisflarametonal .miereedrgaaibiny from  the
the formylatjon includes an ingestable carrier. The

i nge&PSUIetinRL Ft ay be a pharrmaceutical |y

acceptabl e carrier such as a capsule, tablet or

powder. Preferably the ingestable carrier is a food

pr od Statersenthoflgventiodi fi ed mi | k, yoghurt, frozen

yoghurt, milk powder, milk concentrate, cheese

spreads, dressings or beverages. In one enbodi nent of

t he ixR¢&xatrigad thdiavémionuhét ivprovided Beidodd&rbtiinm Birhid AMEI06 (NCIMB
conprises - a protein and/orfpeptide, in particular

pr ot &il 3%2) anayuantpapiarigets thaseat are rich in

glutarnine/glutamate, a lipid, a carbohydrate, a

vitamn, mneral and/or trace elenent. In one
enbodihgemitaitl mhy 8e iangemeticadly thbdifidd ImwiadtacTler varians hfagibe a naturally
is present in the formulation at nore than | 06 cfu

per @FEHITIBE VerEant QERyidebay i pr ef er abl y t he

formul ati on i ncludes any one or nore of an adjuvant, a
bacterial conponent, a drug entity or a biol ogica

conpdibadtrain may be a probiotic. It may be in the form of a biologically pure culture.

The invention also provides an isolated strain of Bifidobacterium NCIMB 41382.

In one embodiment of the invention Bifidobacterium strains are in the form of viable

cells. Alternatively Bifidobacterium strains are in the form of non-viable cells.

In one embodiment of the invention the Bifidobacterium strains are isolated from
infant faeces, the Bifidobacterium strains being significantly immunomodulatory

following oral consumption in humans.

The invention also provides a formulation which comprises the Bifidobacterium strain

of the invention.



In one enbodi mrent of the invention the fornulation is

for imuni sati on and vacci nati on protocols. The

i nvention further provides a Bifidobacteriumstrain or

a formul ation of the invention for use as foodstuffs,

as a nmedi canent, for use in the prophylaxis and/or

treatnment of undesirable inflammatory activity, for

use in the prophylaxis and/or treatnent of undesirable
respiratory inflamatory activity such as asthma, for

use i ohf&nRARAY A SheaMleRfiod HBALTHTRMIaREn WRIGRST @kiRr probiotic
gastrointestinal i1nflanmatory activity such as

i nf | matwaiebry bowel di sease eg. Crohns di sease or

ul cerative colitis, irritable bowel syndrone,

- pouchitis, or post infection colitis, for use in the

Pr ophydiXdnsbARAEAOS it ihv@RbARR fofhulgast inehudees piebidtic material.
cancer(s), for use in the prophyl axis and/or treatnent

of system c di sease such as rheumatoid arthritis, for

use pn et ophyl axi s . r.t. ' :

i sof B et ighe Ry RbioR TR S LR barler SHACHEBMAR carrier may
for bse iphathemicaplpyhaxpablencirfer tstelataseat capbuleamabdet or powder.
due to undesirable inflammtor ctivity, for use.i . ~
the Brebpnblyaike dngsstableneasrier Sqt ¥ft?§e!"i°ﬁ“‘f‘h%‘°{3raépﬁ%ﬁﬁ%\%r milk, yoghurt,
and/ t ' 0 ' u ;

ande bR Sk RHALORRll SoROaTE ek spreads, dressings or
Cl osbevetigesn difficile associated di arrhoea, Rotavirus

associ ated di arrhoea or post infective diarrhoea, for

use in the prophylaxis and/or treatnent of diarrhoea)

di segsendifbddimen dfhemléion (RI/MNulaSEA B 8 iBvé&®ioh further comprises -
The invention also provides a Bifidobacteriumstrain o
or aafpotein andem peptidhein pewiculap rorpgimsyaed/pm pepfedes that are rich in -

gg 2 ﬁ?g, @%%@/%Jtﬁ%ﬁﬁ%ﬁ | 1% ag (fzalar1 n%%a?{,%@ﬁ{aﬁ%ﬂ?ﬁ%?ﬁy Eugcﬁor trace element.

undesirabl e inflammatory activity or for use in the

preparation of_anti-inflannatoréggiotherapeutic agent s )
for imengropbadimsntsobhe syventiqn the Reidobaglenivgediaphpy @resent in the

i nfl ctivit L pe ' 4 he

| nve o, B hott b, 10} 3RF pE poih R beRor} Bstem. - Preferably the

ant agemidativn iackidés argxereuct mgrepofoamédjavamit 0 bycterial component, a drug

m cr o- grgani s fromthe gastrointestinal tract. The

inveﬁﬂ?%ﬁ"éﬂ%&g%$@vpﬁg§“ ‘Bi fi dobacteriumstrain or a

forrnulation of the invention for use in the

preparation of anti-inflammtory biotherapeutic agents

for Medore eobbiiendneve] theofnveniden nhe dmmanletign dytfokiimesunisation and

The invention further provides a Bifidobacterium

st r aiVASYPRIORPLOPFO-he preparation of anti-inflammtory

bi ot herapeutic agents for nodifying the | evels of

I L-10. The invention may al so provides for the use of

a Bi fihdolsaenteani frther rrapyidess aaBidobadrermian tstain 9F ghifermudation of the

due to their. abjllty t t. agoni . 0 :

oat haBuhiEh pEiecas Yooy A6 Hebfeahla, 30t prophylaxis andlor

for thamiae ¢f umleBirdtleoh@aanatory attvty) fon usddén the prophylaxis and/or

preparation of a medicanment for_treating asth and/ or )

al | ertipptmen ©f wpdesiralie riespisgipry anflammatopy Agtisifyrsyph @s P%}lgma’ for use in

| nhalipt bfIphylaxis and/or treatment of undesirable gastrointestinal inflammatory activity
such as inflammatory bowel disease eg. Crohns disease or ulcerative colitis, irritable

bowel syndrome, pouchitis, or post infection colitis, for use in the prophylaxis and/or



The invention may further provide for the use of a

Bi fi dobacteriuin strain in the preparation of
anti-inflammatory biotherapeutic agents for reducing
| evel s of 1gE. We have found that particular strains
of Bifidobacteriumelicit inmunonpdul atory effects in
vitro. The invention may therefore have potentia

t herapeutic value in the prophyl axis, or treat of

dysr BEAMEREef $%%W@SP1@§FF@H%§? fl@ﬂ B3¢ igsth Enﬂ’é‘é@‘b’ﬂgbﬁ qnd/or treatment of
I nf l gr(?isé %%B&}P% rfhgﬁm%mhﬁrlﬁsStiQMS@qq/ @& prophylaxis and/or
al | ergy-. dobacterium are conmensal n1croorgan? s

Th eytrbzﬂmntbefexutomﬁhlateedisdrdexmcmh éo nndesobblalinflaromatory activity, for use
within the n rointestinal tract. The i e . .
oyt BRI gRe e Lk (e b Hbindela T unagory activty,
pr on?&rlfs@qn rtﬁ@f)?dpﬁ?la&f% M@&S f&fusEhh Shé hRIpAy1a’S doldfor treatment of

resulting inf ory activity would al so destroy
host diaethbeal adiscasé sk etof undesirahle 1rrﬂ:gm@fa®ne acavse such as Clostridium

ecofMIE b MBI i o NGHREd SRR, or post infecive

gast gRiRbES tbn@e ihltRE BrophylagisnEd@k tk@nRAt of @iarrhoeal disease due to an
pat hogeni ¢ organi sms. Thi s ensures that danage to host

ti ssimdectioys pgastrsueh aylgalh a def ensive barrier is stil

mai nt ai ned. A deposit of Bifidobacterium]longum strain

Al Il 206 was made at the NCI MB on March 15; 2006 and :
accomiethvichgoaslee privides nubvigdobdsel Mk #haBar a Iimulation of the mventxon

Bi fi dobacteri um | ongum may be a, gepeti cal | q$d|f| ed
mut af@r Bie g ‘%Wrﬁi@fﬁl"r’i’af‘g R W"ng‘{ﬂnﬁtﬁ*@ g‘éﬁ eggpeutic agent for the
Lger ph%ﬁxﬁt' i@é@ﬁt}%@}lxﬁéﬁ’t 5th\?nd@§1§db¢@hﬁﬁhﬁﬁdtw Ac‘ﬁ@ﬁ&' Or for use in the

non-vi abl e cel

appr pmpataedntdfaantt hnélasma:mfyu blo&efapdmba@g@m dm slter arorphylams and/or -

of the invention. adm ni ster.ed to aninals

(i nclGaMegt ?;T%){enmiﬁmg}aé‘?rﬁ?c?ﬂa'estl ble formin a
conventional preparation such as capsul es,

m crocapsul es, tablets, granules, powder, troches,

-

pill s °8pr@hmm afghe BuspérTsiho seained theyinvansion sl Rysptegonising and

| d
e e S

addi tives. The anmpbunt of active |ngred|ent |n the

medi cal conposition may be at a level that wll

exer dihgdnyention alsp peayidiser Bifdobacierimt rain pha formulation of the invention
for r

i ug Rl AP ¥Puifol BE AP BrRRELETYi R aRRR GRS B reducing the
vaccﬂmlmi@m:ﬁlamgnitbq shsldness of the invention may be

prepared using " any suitable known nethod and may

i nclude a pharmaceutically acceptable carrier or

ad] uvgntinyHioRUaRRY! rBt‘@esSQ%f Jdb"c‘l@zteh‘i)ﬂ &6 {0738 in the preparation of
mut ant, vari ant and genetlca y nodi fied mnut ant

i ncl wdé-inflatmatony biotBrdriedtbagenér foamatidsiog gerlevéls of 1L-10.

and/ or phenotypic properties are altered conpared to

the parent strain. Naturally occurring variant of

Bi f i daRagl&ftidamnbhP RGPtk d8Stht RBe VPANBHIBHESerium strain as a anti-
alterations of targeted properties selectively

i sol dofedtiveiprbbiotie due taatheis pbtlityte aptagpnise e ssewii of pathogenic species.
properties is acconplished by conventional (in vitro)

genetic mani pul ation technol ogi es, such as gene

di sruption, conjugative transfer, etc. Cenetic

nodi fication includes introduction of exogenous and/ or
endogenous DNA sequences into the genone of a

Bi fi dobacteria strain, for exanple by insertion into

the genone of the bacterial strain by vectors,

including plasm d DNA, or bacteriophages.



Natural or induced nutations include at |east single
base alterations such as del etion, insertion,
tansversion or other DNA nodifications which may
result in alteration of the am no acid sequence
encoded by the DNA sequence. The ternms nutant,

variant and genetically nodified nutant al so include a

strain of Bifidobacteria that has undergone neti.c .

al t ef Bg i1BYROLER df‘a)éé‘iﬁﬁ’nﬂ’foé(fcg %‘H g’egé% aag?'féa%gaf%ﬂum strain in the
Whi CR b Seal i ST€ I s of VPl ' icament ma
At BrePEaRATSL S DEHcahBnTOL HE ik R u i ard e R3O AMe icament may
sponbaneofosmrsuitatile oy ishedbton. acqui si ti on of genes

and/or | oss of genes which is not achieved by

del i berate (in vitro) mani pul ati on of the genone but

i's aghi eyRelibRMo RurtiRe eVt 3br 8R! 8&L bOR Biffid¥BcteMUS strain in the
and/or nutants that provide a selective advantage to
supppreparatien sf{anti-inflpmafatar bidiberapautia aeeme for esdysigdeeds of IgE.
envi ronment al. pressures such as antibiotics. A nutant

can be created by the deliberate (in vitro) insertion

of spechivecf@anagat piraciltestgemooe Bifdodhcrdaumadlicit immunomodulatory
fundanpentally alter the biochem cal functionality of

the effedninsn¥dut whose products can he used for

identification or selection of the bacterium. for

exanpl e anti biotic resistance. A person skilled in the

art @helitveafpn exdyatherefdrathave tpetentiak thesapeatid valtie am mise pfophylaxis or
Bi fi dobacteri a caqsfe jdentified b

honofigreah A ydysee 21“?#

Bi fi dobaGlabt exdpié Ahfa ahPSEalRpgUENce identity with
the parent strain ' are consideréd to be nutant or
variant strains. A Bifidobacteria strain with a

seque identit honol ogy). of 96% or re, such as B
079 GpARPEE MRS PRL FHiERGBAN o) BGP R (A Fblated from the
par entic/abil BEAUCTIGS (NS GeRSIntEefifd tfabt. DEhedmMiin@ Ry stem within the *

or variant. Sequence honol ogy may be determ ned usin

on- | igasirdimpatinglyiract] cgamratt hane ‘BEIrATINCE ERACHIMR thmsmbéqSyﬂ% this flora, as *

DNA sequence. .
RS, EAROTSES Tt & pfgTale inflammatory

i 1.abl htd p: - s i ion,
oK B LR I PR P o e i

Bi fi dobagsre) kéms thédhanishigd)i exdstatvhbebgtth85Mnseguseseen can recognize
honol ogy such as at |east 90% se uence,honpl?gy of  at )

| easCoOnBRNEH AeamathoRes MsERPerook the eageointestyal flora as being different to
i nter LG ol i ‘s restr

par onARRenic BAFRIn RO YRR Copak) B SERHEETS 1Ly pguicied and a
nmut atdefensive bamich&rstiDiidaisopeénces in the bacteria

genome. 8 Fig. 1 is a BOX PCR (bioanal yser) barcode

profile for B. |longum All 1206. Base pair sizes were

det erAnqREekiust BEdoBEerAYih ObhgiAl ARainOANNROE waki BadeZati the NCIMB on
a graph i1llustrating the faecal recovery of B. |ongum

Al - | N@6h d§52008ang acepydddetbel pengspen nodberNCMBYA8E% at es

that AlI-11206 can survive the nmarine gastrointestina

tract; Fig. 3 is a bar graph show ng the effect of B.

| ongumeABlidBacedt il 19k ufry il ibeea RERDieaNly ebddfedhbi®At or it may be a
PBMCs. Results are expressed as nean +/- SE (n=6);

Fi g. matyrallysodsapring wpianstheigPhg t he effect of B. | ongum

AH1206 feeding on eosinophil recruitnment to the |ungs

of sensitized mce. (A total nunber of cells present

i N briashody thedifidoHaarasigs loBAR) isirtle: foedwdethblecells.

Al -11206 fed mce; (B) Differential cell counts on BAL
reveal ed that the reduction in cell nunbers was

primarily in the eosinophil population. (Cell nunber

is expressed on the y-axis (x104); *p<0.05 versus

pl acebo); Fig. 5 A and B are graphs show ng the effect

of probiotic bacterial strain AHL206 (A) and pl acebo

(B) on total cell nunbers in bronchoal veol ar | avage

fluid followi ng oval bumin (OVA) challenge in

sensitised animals (n=10/group, * = p<0.05 conpared to

OVA chal l enge alone); Fig. 6 A and B are graphs



9 Fig. 7 is a graph showing the TNF cytokine |evel in
bronchoal veol ar | avage (BAL) fluid from oval bumn
(OVA) - sensitised mce. Each columm represents the
mean + SEM (n=10, * p<0.05 conpared to OVA chall enged,
MRS broth treated control); Fig. 8 A and B are graphs
showi ng the effect of oral treatnent with probiotic

strain Al -1 T A nd 1F [ .

pr odﬁﬂtf:‘?“aﬁv%? 8}?1%2?’?[{;"5{‘3 d‘)”fs% 8%’ ebg Q}ﬁyftgf‘glé’ ﬁ?’b’?ﬁable cells.
OVA - sensitised mce (CD3/CD28 stinmul ated

spl enocytes). Each colum re resents t he nmean + SEM -

(n=1b,wil tp‘ﬂp@r@et@bthptaﬁ)e @peti QP a@ﬁa«rtw@wg straiprd the srvgntion may be
tr eat d 9 oI ) ovm n a

| evef' e&fi« 95 (mclluﬁ)é:%l ﬁu‘gg? dm'i SOl (grtaelg \En'ggg%le form in a
m Ceccfrﬁl@nt@&ihl—%%aﬁhlh@blsﬁéh s bl micne@psiles) Itzﬁbléﬁt@,ngﬂaijules powder,
| ower than ' the non - probiotic fed controls (**p

<0. otryeher pills;) BUNPESIEPTIGE aPITPFISIANS ta0gt SYFREPSt Eitahle detmgptions may be
or al

o o T e LN St s SHLEARET pRnd i
OVA addiivsi t Tiseamount eof (2003 TgAkliestt iimubeatmedical composition may be at a

spl epocytes).. The mean .is illustrated for each group
P ek s iBhashed el fieova and

challenge MRS broth treated control); Fig.. 11 is a

graph illustrating that CD4 + CD25 + cells from AH1206

fed dhe ferslaiobshanalsainciude aducedabeampdnentapidowg ¢niity Or a biological
for aII %mgups except the control, in which n=20);

Fig. nd B are graphs showi ng the percentage of

ceIIs |n the CD4 + popul ation that are al so CD25+, as

assessed by flow cytonetry (n=11 for_ the unfed group

n=201r addippme ataecine eopprizing the: stasoef @ﬁenmm@w biprepared using

gr ougl)’ Pigle 9 V‘E\I Bethad t]aﬁd %9%88&&& Qtﬁt cgﬁ))‘} B?ble carrier or ¢

CD25+ S expressing anscri p

i's Sagnwimcant ly upr egul ated in germ f ree m ce
consum ng A111206 (n = 8019 per group). *p<0.05 vs
pl acebo Fig. 14 is a graph illustrating the stability

of probiotic strain AH 206 over 3 nonths.
Throughout the specification 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 variant of
Biﬁdobacterium longum includes the spontaneous alterations of targeted properties
selectively isolated. Deliberate alteration of parent strain properties is accomplished
by conventional (in vitro) genetic manipulation technologies, such as gene disruption,
conjugative transfer, etc. Genetic modification includes introduction of exogenous
and/or endogenous DNA sequences into the genome of a Bifidobacteria strain, for
example by insertion into the genome of the bacterial strain by vectors, including

plasmid DNA, or bacteriophages.

Natural or induced mutations include at least single base alterations such as deletion,
insertion, tansversion or other DNA modifications which may result in alteration of

the amino acid sequence encoded by the DNA sequence.



Det ai | ed Description W have found that

Bi fi dobacterium |l ongum strain Al 11206 is not only acid

and bile tolerant and transits the gastrointestina

tracts but al so, surprisingly has i nununonodul atory

effects, by nodul ating cytokine levels or by

ant agoni si ng and excl uding pro-inflammatory or

i mmunonodul atory m cro-organi snms fromthe

gastrointestinal tract. |Indeed, consunption of B.

| ongym %%Orgutﬁhtg Qflla{lérﬁaal?x'iil % néﬁgali’ig%o ified %&tﬁfﬁ@ls@flﬁlude a strain of
di seaSe causl ng s of a murine ast

mod eBlﬁde@ct@%&hahasuﬁﬁexgbna palztiotalterabions that acirsulare m h&enome ata
formof viable cells.. Howeve t can al so be

to nBiR Wbkl 8 ©8pipleNifcpAS nailefalcasm&a?*é@s(?ﬁ% genet‘c alterations
conPeRich! RBSr &lﬁn&g ?bﬁgneoug%ﬂﬁéﬁ&l' Qld/cfraa%&\ﬂﬁlﬁoﬁ)é@ rg@%%d/or loss of*

by the probiotic teria. This could include
t her gaiels whicH is et adhigved by glahbaat (or vxtrp):mnmu)gann ofithe genome but is

Elr Ielsg \X:dw}]? gﬁoﬁxebﬁ?aé@rla[s lggtrchHBF f Su eCt 6)3?13{10 ﬁ that provide a

si MpL@&otive hdvantdBY tBesuppear el &h@ﬂlaﬁaﬁ | ﬂhﬁ bdtteRium when exposed to
pharmaceutical s and storage requirenments are much

| es
1i ni eedronmental peebwewlch s antiietlsady Mutast @aélsl@u cregted by the deliberate
ﬁ?ﬂ'?ggfvgtg?r)lsigsaegt oenxo ﬁlﬁg ngg&el{nﬁ)fttlf gér{o\fr?e wic é /nla?ﬁﬁldamentally alter

eatnen
pr eveft biothedtical Uﬁﬂiﬁtﬁor@h@M\bh tiRSorgesiemni lbmdwllm’se PBoRatserdn be used for
No. US4347240. It i s unknown mhether i nt acteriia

are idegtifipationios see@ion ofths basisawb don e 8é’l1 e reistanee.

i ndi vi dual active conponents of the invention can be
utilized al one. Proinflanmatory conponents of certain )
bact e ipetsost skalileds i ahe dneevnwlcﬁappiebiaead thaThnautant or variant strains of -

Pnreg: glé%mgategg )égrggf ge;ge g%p? EP@F‘% 5 %Bclz S ?)g%eéllla vt With the parent !
i ndugRsina SRaRk BF Bm&EMa RSLNPA Klos® %q‘hb@e' iMerflie Wi the parent strain -
LPS binding to the CD14 receptor on nonocytes. It is

assu lmlcctnhldtred @orpo netarg op Varpano birains. cA kb dehacteria jsrpin with a sequence

219 Sts Hie go gyy g%gor qr?ﬁ%rg;/ ﬁ'ufg% aggwfhoeg ‘grg%ﬁgg‘% Ctrﬁore or 99% or -

phar ngge lﬁlth: 8e e DNANEQUEEi Bay bs candidatdad bd.a mutant or variant,
IL-10 is produced by T cells, B cells, nonocytes an

macr Sshugyes homelogydiayoke AeicrnigerHeiag phding hgmofagy gthm “BLAST”
d diff
and g ERCRRl RBifie B l’tftﬁJ b A hiAS o@@&gﬂu ng

t's anti-in
activities. It up-regulates IL-1RA expression by

i 1 D 0 Rt a1 ingbop (i B idBRRSLg fesirains having at least
pr odugp) 9&} Qflcecmgl' ?%uclf QaGE 14§ Q0% FeHuARE hBInbIRFEST at least 95%

i nt er medi at es ass expressi on, parasite
Ki | | isaguenne hdxbolb@ym d@%l—oiﬁs\nnmgnice@dcdjmﬂwnmk@hadﬂ saquence of the

(7). Th|s C e has al so been shown .t
 Tonodet sibuct DR TBRAGBEY FHEIE COMPHYRAYS Aoty other DNA
|V C%L,@&%égaqﬁeh@uackarde F,&m@g with a PGE2- CAMP |
dependant pathway and therefore may be an inportant
regul ator of the connective tissue destruction seen in

chro flanngbggzéﬁégggfes. The host response to
|nfeg%¥§kgﬂgigﬁ' < Sby i nnate and acquired
cellul ar and hunoral imune reactions, designed to
limt spread of the offending organismand to restore
organ honeostasis. However, to limt the

aggr essi veness of collateral danage to host tissues, a
range of regulatory constraints may be activated.
Regul atory T cells (Tregs) serve one such nechani sm
These are derived fromthe thynus but may al so be

i nduced i n peripheral organs, including the gut
nmucosa. Deliberate adm nistration of Treg cells
suppresses inflamatory di sease in a w de range of
murine nodel s including experinmental autoinmune




| sol ation of Probiotic Bacteria Fresh faeces was
obtained forma 2 day old male breast fed infant and
serially dilutions were plated on TPY (trypticase,

pept one and yeast extract) and MRS (deMann, Rogosa and
Shar pe) -medi a suppl emented with & 05% cysteine and
mupirocin. Plates were incubated in anaerobic jars

(o i O P 183 BB BSRT it biePal SPHGE GBS e Ao,
negative pad-shaprd wRire MiEmiifG @MIhe AR 1©0RBR KR! @

i sol ates were streaked for purity on to conpl ex
non-sel ective nedia (MRS and TPY). Isol ates were

routinely_cultivated.jn S ar JPY, medi um S

ot her wi sel % 4624 gé*ipﬂé%“i'\ifﬁa%?}‘ea%%%aﬂ Beoclogergooﬁgé' ? (?ngﬁ"é". AHI206 over an
Presunpt i geiaBi tetdnb a6t htniwasssuatedak@dAHN26M%n survive the murine
gl ycerol and-stored at - 20C and -80C. Fol | owi ng

i sol at i ongastrointgntinal thicki dobacteria strain, assigned

t he designati on AH1206, m crobi ol ogi cal

characteristics were assessed and are summari zed in

Tabl e 1 beigw iAHIROGragh shawiagthositfectvef BcdbrguasdH1206 on IL-10

negati ve pl eonor phj c shaped bacterjiumwhjch is

Fruct ose- 6YtPkigs W&?@C%gbﬁ‘w‘é{‘ %&3&@5-;}%@}4‘% fg expressed as mean +/- SE
confirmng.ids identity as a bifi dobact eri um Usi ng '

m ni mal di g’ in which a'single carbon source was

i nserted, AH1206 was able to grow on all carbon '

- sources tested. (d ucose act ose, Ri.bose, abi n . .

Gal act ose?‘ﬂ?a“f 15 ?lé’g’éfgraﬁptflcﬁf)m ﬁﬁa%ecgff ﬁa%ng%m&m feeding on
Mal tose, SUGA&HDrecruit@Bht@o thdlMsd GRSeREHi £l mice. (A) total number of cells *
characteristics of B.longum A11206 Strain '

Char act er ipstseussial toprphaalnesl20evgea® At Javereagduged go AH1206 fed mice; -
Mtility K x M| a at i ' -1
oL, TP SRR A R S AR FAOBL Rt mambers
Ri bose was primarily in the eosinophil population. (Cell number is expressed on the y-

axis (x10%); *p<0.05 versus placebo);

Fig. 5 A and B are graphs showing the effect of probiotic bacterial strain
AH1206 (A) and placebo (B) on total cell numbers in bronchoalveolar lavage
fluid following ovalbumin (OVA) challenge in sensitised animals (n=10/group,

* = p<0.05 compared to OVA challenge alone);

Fig. 6 A and B are graphs showing the effect of probiotic bacterial strain
AH1206 (A) and placebo (B) treatment on airway responsiveness to
methacholine, as assessed by changes in enhanced pause (Penh) in ovalbumin
(OVA) — sensitised mice 24 hours after intranasal challenge with OVA or
saline. Each data point represents the mean + SEM (n=10/groups * p = <0.05

compared to OVA alone),



“ then 100

Ar abi nose+ Gal act ose Raffinose Fructose Malt Extract
Mannose Maltose Sucrose * signifies

Fruct ose- 6- Phoshat e Phosphoket ol ase Assay Speci es
identification 16s Intergenic spacer (1GS) sequencing
was perfornmed to identify the spegies of

bi fi dobacteria isolated. Briefly, DNA was isol at ed

from AH1206 using 100 id of Extracti on S I\IK’TE and ?
pl of Ti skige’Pp epdpph snwviag|ths iIHR ¢xply Pr%x rogehgalveolar lavage

The sanpl 5
ARG R B G R TOVY RS e oy otumn represents
was addedthe Gaerani-c SEMAsADUT pebOfveemarad e OVeAl chlailmgeda MRS broth
14 Nanodrop s ectr photoneter and stored at 4C. PCR
was per f offFteH ¢y  t he 1 GS prinmers, |GS L:
5' - GCCTGGATCACCTCCTTTC-3' (SEQ I D No. 3) which is based
on SEQID NO land IGS R 5'-CIGGTGCCAAGGCATCCA- 3
(SEQ | D NBig. 8)A whil Bhare gripds sowmgSEQeffest ndordl. treahgent with probiotic

I t I 4C
? g? éggsggpaq%é%?%p ’Flggég) %I%%gcgg %t(:e ductlon from activated
cycles). g&%s @é‘lﬁieaOﬂoﬁpm ne@er{’sltpied(éfbegacm/CDzs stimulated
DNA, PCR kit), 0.4 uMIGS L and R priner

( M\G Bi ot admocw)mh‘:@t)x COTman REpesantc theomsamer 8EM (0=10,. * p=<0.05

perforned on a t he
products f4BP fe‘i@pmq?gﬁn%ﬁ W%&g‘ téeaﬁo(feocrzl E;CB
wei ght narker (100 bp Ladder, Roche) on a 2 @6agarose

Et Br stained gel in TAE, to determne the | GS pro
PCR pr odufigs %ifs ®igranbowvineg ithih the levglseoth Qe —v@?eélﬁc IgE in serum

O TR SO B ULVt e e

t he pr|nEﬂm&@@ugﬁ@&&héﬁhbu&ho&QFﬁihe@ﬂhbergenlc spacer
regi on. Sequence data was then searched agai nst the
NCBI nucl eoti de database to determne the identity of
the strai n G dHNRE QY ffJé@%fr&awIéaﬁné (R probiotic strain »
sequence g§$§0mggigaﬁhec¥e% % hg NCBI standard b robiotic strain
nucl eot i daHI1@0A6wnl BYF |acheoﬂmmh<fgyn Btih@edsypdanobytes gfolated from OVA

http:// b I ; AST/ t .. ,
o L RS BT W B RO PR Tath TS e men 5 s
sequences f\daeh @Iduﬂ%{e & £ 29,05 OMRELS.OD coinpirad BNOFTAR CT challenge,
MegAl i gn software he sequences obt ai ned can be

vi ened i n MR® beatly tresteé contgling in which SEQ ID NO. 1
is the IGS forward sequence and SEQ ID NO. 2 is the
| GS reverse sequence. Searching the NCI MB dat abase

reveal ed tFat) 1ARH12QGaphaflustratitigoter CO3 s O eecelst flom AH1206 fed
its closest sequence honology to a Bifidobacterium

| ongum | ﬁnmadersubs@arxyeuélrséucad baPlisERiopaR=HY gpT pH grepps except the
AH1206, Pg%% &95 .using BOX priners (8). The

cycling con Ions Were” 9ac for 7 mm (1 cycle); 94C

for 1 nInute 65C for 8 mnutes, (30cycles) and 65C

for 16 mnutes. The PCR reacthg cont.ai ned 50ng

f .
DA, POR His (et B i siAehoshipRISRERRIRA popells in the CD4 +
(5" - CW@%TMS* AR 48 W ﬂo'é\) C)(tMA@ry (n 11 for the

Bi ot ech, he PCR reactions were’ perf arned

an Eppendcumfedt grenpoas2 for platebo RERpprodiott® f((rlthpIAHl?% fed group);
were ran al gngsi de a nol ecul ar wei ght marker (DNA 7500

| adder, Adff'ent, Gernmany) using the DNA 7500

LabChi p(r) on the Agilent 2100 Bi oanal yzer (Agilent,

15 Germany). The barcode (PCR product profile) was

determ ned using the Agilent Bioanal yzer software

wher e peak nunmber (PCR products) and size were

identified (Fig. 1).



“was ass

Antibiotic sensitivity profiles Antibiotic sensitivity
profiles of the B. |longum strain was determ ned using
the 'disc susceptibility' assay. Cultures were grown

~up in the appropriate broth nediumfor 24- 48h
spread-plated (100111) onto agarqgedi a and discs
cont ai ni ng known concentrations of the antibiotics

were placed onto the agar. Strains were exani ned.for .
anti bi ot i E1genkd.tlhgireyceatage of {14 2&@&%%655&?‘6&?’& the transcription
37C under capae ]2C : bt . ' : ‘ :
consi der eg?%sII)ZnE(IBIII% ésclg szI)drﬁlgIsIS$ oIIIp$ %%LﬁI‘tg?t I:Pﬁ%&g% fieemrﬁl%er consuming
gr eat er wWaAlH?26€én= 8thd prt piowpin*prbi0bivs plagebo

concentration (MC) for each antibiotic was

i ndependently assessed. The M C for clindanycin, )
vanconyci piand et TRt BE 81aBilRY of Probro@Nérdih 3811206 over 3
respectively. Intestinal transit To determ ne whet her

Bi f i dobacimenihsm | ongum coul d survive at | ow pH val ues

equi valent to those found in the stomach, bacteri al

cells were harvested fromfresh overni ght cultures,

was hexdidilg Ersdribtibhosphat e buffer (pH 6.5) and

resuspended in TPY broth adjusted to pH 2.5 (with IM

HC1). Cells were incubated at 37C and survival L )
nmeas Weblawet foumd thay iflobicr&iugdongsn stradn 101 286 nsinetsonly acid and bile

usi ng .t he pl ate _count .met hod.. AHL206  surviyed [ for. . ..

5™ TS S irStE | A e Robt g By U .| siaBlisingly has

r ecoygm@dtombéitoRO effedis)t 185 mddRiKing Xdytdkinge 1dvelsSérobpa@btagonising and

putative probiotics are exposed to bile salts in the

smal ex¢lndiagt preeinflpmmstens of o llpauBewPdHatope BisTe-piganisms  from  the -

B. | ] . SULVive S [ u S foni

ot r cSRay Skt bl ® IGHERS Lol B SUIGRAASHIARS significantly

(W V)Yedule¥eruitbien8hdi&dse chubitg 0ellsliodhehings ofa utise adhma model. '~

| ongum AHI 206 growt h was observed on pl ates contai ni ng

up to 1%bile. 16 In a nmurine nodel, the ability of

B. | 6, ; i ; ri-ft : ] r ; .
T o gt el o P DB TS bl Pebvever, it can

f aecalsobelex@ndedverrmneviahie nells fuoh as kidled calbemg er @fmpdsgions containing

fed micro-oqrganism Detection of. Al11206. . .
faci IEF?gI)Céag g}oﬁssedﬁpgﬁsﬁ%g)é tlgf‘pgﬁ{bé%gé%?qqaf%i could include thermally
resi §hifat mi@blAgdnils bheniid-briaR@fkekillad -by exposure to altered pH or

i ncorporation of rifampicin in the TPY plates used to
assesubjeetinmdtv prespgrar ddith rer-viehleycellhprofuet prefasationds simpler, cells may

' bi fi qbact er j I . I I
wor ¢ e quoralrd AR b Rl e HBFER e PATERR are much less

gast nphitddetihh Radblé calld Vasobadiflis idi WT99013) offers an example of the
Anti -m crobi al activjta The i ndi cat or. pat hogeni c i

mi cr sligeigemnpserrf heabhilield cells as armethoduboreths tispligpnt @ad/op prevention of
the f ' ' t i ow h

condi RO RURUBAF D iert Mo, PRI HOOT e i

Tryptone Soya broth/agar supplenmented with 0.6% yeast

extract (TSAYE, id), nmpyl.obact er .j ej uni (37C, A
anaerlbBi Epkngye E%@S‘I Im?fi[cg’?:‘: A@g ey aetPo‘B"ie%)a’anmu“omOdUIamry
Bl OOCIef%_gta'br e G diPidudt RIVE | DndBn@ik fdiCinkeinbéftfon can be utilized alone.

anaerobic) in reinforced dostridial nedium(RCM
Oxoi droinflamnsttorgi compaeerds iofi sendinttadterint sirdinebavegbesutiflentified. The

medi um .and grown gvernjght befare, bei ng used.in . _ .

experﬂrﬂ’é‘ﬁ?‘g‘. A CHFLY 8%?’@“’5%%38% I’?f%?ﬂfgarﬁ é’IegIﬁteedob y ipqpglysaccharide
the depsyr WO AdiutD) a Hoirlahinat&y debRaitpaAtitiR0& e $.PS binding to
incugéte% Fg§g§%-48 h. fgﬁ-foLd sgyial din%tioﬁgﬁaere o g_
spr eatie PHdgdceplaOpIpommsyiss Wi iagssumed dhatreomppraats of probiotic bacteria
over ni ght incubation, plates with distinct col onies

were overlayed with the indicator bacterium The

i ndi cator |awn was prepared by inoculating a nolten

overlay with 2% (v/v) of an overnight indicator

cul ture which was poured over the surface of the

i nocul ated TPY pl ates. The plates were re-incubated

overni ght under conditions suitable for growth of the




17 Exanple 2: Cytokine production by PBMCs in response
to B. longum Peripheral blood nononuclear cells
(PBMCs) were isolated from healthy donors by density
gradi ent centrifugation. PBMCs were stinulated with
the probiotic bacterial strain fqt a 72 hour period at
37C. At this tinme culture supernatants were coIIected,

trif | ted and. st ored at i R
G ey Brmpbago RS0 880 S 8 i R e cet. . Upon
(BD BioDrloh@PaR3e coripbiififi, th@Mﬁ&@n&él%%cfe'rﬁﬁﬁ% ul 88T i8hh@ipated.

of the anti-inflammatory cytokine IL-10 by human PBMCs
(Fig. 3) suggesting this strain may be useful as a

ant i f.l.amat or u
Aleéiqut‘Pé’r‘i ‘ibly gﬁﬁlelll At off) % i“%oé‘gg‘g'g %’% mrﬁ??""lhgge% "his cy‘°kme
nodelaugherds thegoliftraiont andydifférehtiaziod of Hadly iatooaraibbdyrserreting cells.
(OVA) sensitized mouse nmpdel of allergic ai

i nf | AhriQtexbibits prasdy ﬂéﬁ@matpm@@vgym Itdxp qeg}l]égepll{aﬂRA expression
f A
2ha| | gﬁrg%%mﬂ igﬁ%p\f@%s %J#l %h%rpéma?t@gﬁﬁ ma oré activities. 1L-10

chal ligtigies ( fi@ods) , pmdo)etlmeref sespldntsed réantive oxygen and nitrogen
neasurenents of é g resBonslveness &ghlomeg]g

pr oc afgrmeediatgsa MBR<¢lags I $XPesyiom PAEGSHF | gegn 1 10 productlon via a
Ser ngedaﬁaé\/ol%élﬁhﬁm ARG QKRR A aldo beed sl%wﬁ kdBlock monocyte
of A sensitization), "aninmal s received B | ongum
AHlZQﬁoducaoxa ofj dutastinad) cnkiwh&sefmd t_ly@e dd¥nseliagenase tdaygerfenng with a

At A A st aey 2o SEREYR AT ARriRy By e avator of the
t
&2?2 °?gﬁn%92%9 R R ey T i il disCRes <
cells were resuspended i n phosphat e- buffered sallne (1

m). BAL cells were stained with . trypan blue

U nbi Ehedet rssRagrelod s sopmgeEsdBye Aad afibired cellular and

S argnffral BAurR rkattived, @eﬁ ab Gechitd éﬁéhda)f Gy &%dehg orﬁ/ellor\nsm and to
(Therno Shandon, Pittsburg PA and stained wth

3 r eageorE o(r@xximmstaaus B@wmés ImEBWéld @ggr@sssevenssﬁ)offccﬂatefal damage

differential ce

wer ¢ 10 B0 Bt ot FpEERTiefualey “GsRulifyPhof sVl Beghtarory T el
| ongumredildegidborte ibh hechdHisny. THRSWGC detial fréhahe ﬁ&inus but may also
counts conpared to placebo with the majority_of thi

di f f erednduced én peyipheeah orgens, hecleding et MuseHsy Dﬁhbf‘dﬁte ‘administration
(Fi gurfer re Cell-grlhﬁ r%éslégﬁ e{)&g‘%ﬁsteg ihQ Wide M}x%gt of murme models

i nves er € probiotic bacterra s

Bi fi dﬁ&adhgrekpﬁﬁrhmgwmo%ﬂﬂrﬁﬁé emmbxlemeﬂxaiﬂf&ngnﬂory bowel disease,
responses in an OVA sensiti zeg .nodel allergic . oy
ai r Walgﬂcteﬁfal FER QoM GO 4o o, S sk ety Bty osinophili
wer e Eéﬁ %ﬁ%&ﬁvk -hBst. dl%h&cin'd%%é?lftragslﬁa%iv{orp PRroeead

6. ays , mce were challenged ‘
intr almahmwnvﬁad:tbr EprB (Tavklngag -bom d3) fscsalegtlwﬂy expressed in Treg cells, is

oas RN 0 Sreeevsaprientisa T eRetd T Srs el Bipdussa Tres

pr ocegihSty @ﬁ“écﬁlv@ﬁﬁo?ﬁﬂ@bﬁ'céﬁﬁ(l%aMuEhQroﬁbﬁi F&3REudd sefere, multi-
served as cont rols. Animals received probiotic or

pl acedrgan hutouerhurity intheth huraan angj mw@y hayierdgsqrihed a Bifidobacterium
(cytoki ne d cel
i nfl aﬁ‘ﬁ‘éﬂ gge&&fﬂw @3#1 ﬂ)tﬁv 0 ﬁ) ¢ ﬁ’o \\e;gglqégm?tov g5lls in vivo.

(BAL) fluid. Airway responsiveness was al so neasured
usi ng the Buxco whol e- body pl et hysnograph. Spl enocytes
were also isolated from OVA sensitized mce and were

i ncubated in the presence of anti-CD3 and anti-CD28
anti bodi es after which cytokine | evels were neasured
in the supernatants by flow cytonmetry. B. | ongum
AH1206 treatnment resulted in a significant reduction
in cells recovered fromBAL fluid foll ow ng OVA
chal | enge, when conpared to broth fed animls (Fig.
5). Airway responsiveness was neasured and chal | enge
of sensitized mce with O/A resulted in an enhancenent




following in vitro OVA or anti-CD3 anti-CD28

stimulation. Increased IL-10 rel ease from OVA

stinmul ated spl enocytes, associated with in vivo OVA
sensitization, was not 19 observed in AH 206 fed

mce. There was no significant dysference in 1L-6,

"TNF and MCP-1 (CCL2) |evels. 1L-10 release from

CD3/ CD28 spl enocytes was not increased in AH1206 fed

ani mhhasinversiga il begaeriesigagy ugdersigad fog tha folloyiag sxamples.
cytokines TNFa and IFN-y were significantly reduced in

the spl enocyte culture supernatants of AH1206-fed

animals (Fig. 8). No significant changes were noted

for ERsmpldBr Chhpddtérsationasofr dshctdriennisblatel P  infant faeces.
feedi ng nodel The aimof this study was to investigate

whet Pemonsfzation pf prabiotistaaidy.i o, Bi fi dobact eri um | ongum

AH1206 suppresses allergic responses in an oval bum n

(OVA) -induced all ergy nouse nodel. BALB/c nmice were

di vi ded .i nt oy / group) and fed Pl acebo,

Bi fig@éi‘ UPEPgP‘.gQ?:’}‘?t?%@?%ﬂ.‘.gAH12OG and Distilled 1120 for

four weeks. Al mce were orally gavaged weekly with

Oval bum n and Chol era Toxin in 300pls of PBS - . .
exc| bushdfaense wis pblaingdpioory radpdayneld maje becagl fd) {pfant and serially
gava W th 300 PB I .a.C .\ '
nookaTBioM BsEngAeY G7orEE e PAER, anfBh LAlky and Mrs
col | egevishny i Rodoasi @ld \Sharpep umnediar suppluanchtegiulvtWelf% cysteine and
ELI SA performed to neasure OVA-specifjc | gE | veIS. ) )

The BWPHERE. afdatee SEHE SRFEDAASAM anagrabiCelars @Bl Oroid) using CO,

i sol St i | L R j iti tal
o) BB R0 MUY 83 B8 sand, G v, s
and hégtieytrollishgsdwer difmeasd/pbobrinyploy tlowetiai isol@BA\. were streaked for

There was significantly |ess OVA-s {fi i.nduced .

n t RWTTOIbibERPiEE doRelE NeoRpdR ANIES, b T ngﬁaéé‘g%w%%’re routinely

POSi LhviSac@ Rk MRS B APYS nfeliivdn ulless JRErWISIRhied &t GO Aller anaerobic

group and the AH1206 fed groups were not different

suggestditigpst Paesuaimize Biffidodderaum ovase stoeked in 4AYaglyeagol and stored at -

the i Qg(?ctd %o f an OVA-Specific |IgE response.

st at 815 WET & done using the unpaired T test.

Spl enocytes were isolated from probiotic, placebo and

d1120 fed BALB/c mce and either |eft unstinulated, or

st i micHewigviselatiopef a aRte] Wifidobaptrga siaing pesigned the designation AH1206,

I mmunodom nant. [ f :

cyt ol{lillﬁré)glé)rl %aét(%}{éﬁ&gﬁgﬁlc%&%?%%g&ﬁ ﬁllaarjxé( 2&8mafibed in Table 1 below.
AH1206 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,
AH1206 was able to grow on all carbon sources tested (Glucose, Lactose, Ribose,

Arabinose, Galactose, Raffinose, Fructose, Malt Extract, Mannose, Maltose, Sucrose).



IL-2, IFN-y, IL-4 and IL-5 by Th1/112 cytonetric bead
array. Cytokine results are summari zed in Table 2.
Tabl e 2 Cytokine summary Unsti nul at ed Spl enocytes
IL-21 I FN-ganma | L-4
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Table 1

Physiochemical characteristics of B.longum AH1206

Strain Characteristics B.longum AH1206
Gram Stain +
Catalase -
Motility -
F6PPK* +
Milk coagulation +

45°C anaerobic culture -
45°C aerobic culture

CHO Fermentation:
Glucose
Lactose
Ribose
Arabinose
Galactose
Raffinose
Fructose
Malt Extract
Mannose
Maltose
Sucrose

N T T o S R

* gignifies Fructose-6-Phoshate Phosphoketolase Assay

Species identification

16s Intergenic spacer (IGS) sequencing was performed to identify the species of
bifidobacteria isolated. Briefly, DNA was isolated from AH1206 using 100 pl of
Extraction Solution and 25 pl of Tissue Preparation solution (Sigma, XNAT2 Kit).
The samples were incubated for 5 minutes at 95°C and then 100 pl of Neutralization

Solution (XNAT?2 kit) was added. Genomic DNA solution was quantified using a



Strain TNF-al pha 1L-5 A111206
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Nanodrop spectrophotometer and stored at 4°C. PCR was pérformed using the IGS
primers, IGS L: 5’-GCTGGATCACCTCCTTTC-3" (SEQ ID No. 3) which is based |
on SEQ ID NO. land 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 wl (50ng) of DNA, PCR mix (XNAT2 kit),‘ 0.4 pM IGS L and R
primer (MWG Biotech, Germany). The PCR reactions were performed on an
Eppendorf thermbcyéler. The PCR products (10 pl) were ran alongside a molecular
weight marker (100 bp Ladder, Roche) on a 2 % agarose EtBr stained gel in TAE, to .
determine the IGS profile. PCR products of Bifidobacterium (single band) were
' puriﬁed using the Promega Wizard PCR purification kit. The purified PCR pfoducts
were sequenced using the primer sequences (above) for the intergenic spacer region.
Sequence data was then searched against the NCBI nucleotide database to determine
the identity of the strain by nucleotide homology. The resultant DNA sequence data
was subjected to the NCBI standard nucleotide-to-nucleotide homology BLAST
search engine (http://www.ncbi.nlm.nih.gov/BLAST/). The nearest match to the
sequence was identified and then the sequences were aligned for comparison using
DNASTAR MegAlign software. The sequences obtained can be viewed in the
sequence listing in which SEQ ID NO. 1 is the IGS forward sequence and SEQ ID
NO. 2 is the IGS reverse sequence. Searching the NCIMB database revealed that
AH1206 has a unique IGS sequence with its closest sequence homology to a

Bifidobacterium longum.

In order to develop a barcode PCR profile for AH1206, PCR was performed using
BOX primers (8). The cycling conditions were 94°C for 7 min (1 cycle); 94°C for 1
minute, 65°C for 8 minutes, (30cycles) and 65°C for 16 minutes. The PCR reaction
contained 50ng of DNA, PCR mix (XNAT?2 kit) and 0.3 pM BOXAIR 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 ran alongside a molecular weight marker (DNA 7500 ladder, Agilent,
Germany) using the DNA 7500 LabChip® on the Agilent 2100 Bioanalyzer (Agilent,
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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

Antibiotic sensitivity profiles of the B. longum strain was determined using the ‘disc
susceptibility’ assay. Cultures were grown up in the appropriate broth medium for 24-
48h spread-plated (100ul) onto agar media and discs containing known concentrations
of the antibiotics were placed onto the agar. Strains were examined for antibiotic
sensitivity after 1-2 days incubation at 37°C under anaerobic conditions. Strains were
considered sensitive if zones of inhibition of Ilmm or greater were seen. The
minimum inhibitory concentration (MIC) for each antibiotic was independently
assessed. The MIC for clindamycin, vancomycin and metronidazole were 0.32, 0.75

and 0.38 respectively.

Intestinal transit

To determine whether Bifidobacterium longum could survive at low pH values
equivalent to those found in the stomach, bacterial cells were harvested from fresh
overnight cultures, washed twice in phosphate buffer (pH 6.5) and resuspended in
TPY broth adjusted to pH 2.5 (with IM HCI). Cells were incubated at 37°C and
survival measured at intervals of 5, 30, 60 and 120 minutes using the plate count
method. AH1206 survived well for 5 minutes at pH 2.5 while no viable cells were

recovered after 30 minutes.

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 AH1206 growth was observed on

plates containing up to 1% bile.
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In a murine model, the ability of B. longum AH1206 to transit the gastrointestinal tract
was assessed. Mice consumed >1x109 AH1206 daily and faecal _pellets were examined
for the presence of the fed micro-organism. Detection of AH1206 was facilitated by
isolating a spontaneous vri.fampicin resistant variant of the bifidobacteria -
vincorporation of rifampicin in the TPY plates used to assess transit ensured that only
the fed rifampicin resistant bifiobacteria was cultured. Faecal samples were collected

daily and B. longum transit through the gastrointestinal tract was confirmed (Fig. 2).

Anti-microbial activity

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 E. coli O157:H7
(37°C, anaerobic) on Blood agar medium, Clostridium difficile (37°C, anaerobic) in
reinforced Clostridial medium (RCM, Oxoid). All strains were inoculated into fresh

growth medium and grown overnight before being used in experiments.

Antimicrobial activity was detected using the deferred method (9). Briefly, B.
longum AH1206 was incubated for 36-48 h. Ten-fold serial dilutions were spread-
plated (100ul) onto TPY agar medium. After overnight incubation, plates with
distinct colonies were overlayed with the indicator bacterium. The indicator lawn was
prepared by inoculating a molten overlay with 2% (v/v) of an overnight indicator
culture which was poured over the surface of the inoculated TPY plates. The plates
were re-incubated overnight under conditions suitable for growth of the indicator
bacterium. Indicator cultures with inhibition zones greater than 1 mm in radius were
considered sensitive to the test bacterium: B, longum AH1206 inhibited the growth of
all pathogenic organisms tested, with zones of clearing measuring 14, >80, 13.33 and
17 mm for Salmonella typhimurium, Campylobacter jejuni, E. coli O157:H7 and
Clostridium difficile respectively.
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Example 2: Cytokine production by PBMCs in response to B. longum.

Peripheral blood mononuclear cells (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 (BD BioSciences). AH1206 induced significant secretion of
the anti-inflammatory cytokine IL-10 by human PBMCs (Fig. 3) suggesting this strain

may be useful as a anti-inflammatory agent in vivo.

Example 3: B. longum AH1206 attenuates respiratory disease in a murine

model of asthma

This study utilized a Balb/c ovalbumin (OVA) sensitized mouse model of allergic
airway inflammation. Mice were sensitized by i.p. injection of OVA and disease was
initiated by intranasal challenge with OVA. Twenty-four hours after the last challenge
(day 15), mice were subjected to meaﬁurements of airway responsiveness followed by
BAL procedure. OVA-sensitized, saline-challenged mice served as controls.
Commencing on day 1 (i.e at time of first OVA sensitization), animals received B.
longum AH1206 via a gavaging needle for 14 consecutive days. Animals gavaged

with MRS broth served as controls.

Airway inflammation was assessed by inflammatory cell counts in bronchoalveolar
lavage (BAL) fluid. Cells were removed from BAL fluid by centrifugation and cells
were resuspended in phosphate-buffered saline (1 ml). BAL cells were stained with
trypan blue, and viable cells were counted using a hemocytometer. Smears of BAL
cells were prepared with a Cytospin (Thermo Shandon, Pittsburgh, PA) and stained
with HEMA 3 reagent (Biochemical Sciences, Swedesboro, NJ) for differential cell

counts, where a total of 200 cells were counted for each lavage. Consumption of B.
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challenged mice. However no modulation of this enhanced airway responsiveness to

methacholine, as assessed by changes in enhanced pause was seen (Fig. 6).

BAL cytokine levels were measured by cytometric bead array no significant
differences were noted for IL-10, IFN-y, IL-6 and CCL2 levels. AH1206 significantly
reduced TNF-a levels compared to OVA control (Fig. 7).

Cytokine levels in splenocyte supernatants were quantified by cytometric bead array
following in vitro OVA or anti-CD3 anti-CD28 stimulation. Increased IL-10 release

from OV A stimulated splenocytes, associated with in vivo OV A sensitization, was not
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to measure OV A-specific IgE levels. The spleens and mesenteric lymph node cells
were isolated and stimulated in vitro with LPS and antiCD3/CD28 and the

immunodominant OVA peptide. Thl and Th2 cytokines were measured by cytometric
CBA.

There was significantly less OV A-specific IgE induced in the probiotic fed group
compared to the placebo and positive control groups (Fig. 9). The negative control
group and the AH1206 fed groups were not different suggesting that AH1206 feeding
completely inhibited the induction of an OVA-Specific IgE response. Statistics were

done using the unpaired T test.

Splenocytes were isolated from probiotic, placebo and dH,O fed BALB/c mice and
either left unstimulated or stimulated with LPS, antiCD3/CD28 and the

immunodominant OV A peptide and then analyzed for cytokine production of TNF-a,
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Immunomodulation

The human immune system plays a significant role in the aetiology and pathology of
a vast range of human diseases. Hyper and hypo-immune responsiveness results in,
or is a component of, the majority of disease states. One family of biological

entities, termed cytokines, are particularly important to the control of immune
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Immune Education

The enteric flora is important to the development and proper function of the intestinal

immune system. In the absence of an enteric flora, the intestinal immune system is

underdeveloped, as demonstrated in germ free animal models, and certain functional
parameters are diminished, such as macrophage phagocytic ability and
immunog]bbulin production (10). The importance of the gut flora in stimulating non-
damaging immune responses is becoming more evident. The increase in incidence
and severity of allergies in the western world has been linked with an increase in

hygiene and sanitation, concomitant with a decrease in the number and range of
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Bi fi dobacteriumstrain as clainmed in claiml1l which is
pr obMdeerecthers is an Bpgqing HaBLEE FesRPRYEr SPAIQIOLthe nflegmatory response is

cl ai 'glcclrte%lr PI% aV\fﬂﬁﬁlngnP{‘ B?vee% r(}’iil)_n el cbnﬁxlaﬂlrfgofdao% ificlude cytokines,

bi ol ogi ca
- hormones (e g. hydrocortisone), prostaglandins, reactive intermediates and

leukotrienes. Cytokines are low molecular weight biologically active proteins that are
involved in the generation and control of immunological and inflammatory responses,
while also regulating development, tissue repair and haematopoiesis. They provide a
means of communication between leukocytes themselves and also with other cell -
types. Most cytokines are pleiotrophic and express multiple biologically overlapping
activities. Cytokine cascades and networks control the inflammatory response rather
than the action of a particular cytokine on a particular cell type (12). Waning of the
inflammatory response results in lower concentrations of the appropriate activating
signals and other inflammatory mediators leading to the cessation of the inflammatory
response. TNFa is a pivotal proinflammatory cytokine as it initiates a cascade of -
cytokines and biological effects resulting in the inflammatory state. Therefore, agents
which inhibit TNFa are currently being used for the treatment: of inflammatory

diseases, e.g. infliximab.

Pro-inflammatory cytokines are thought to play a major role in the pathogenesis of
many inflammatory diseases, including inflammatory bowel disease (IBD). Current

therapies for treating IBD are aimed at reducing the levels of these pro-inflammatory



4. A Bifidobacteriumstrain as clained in any of

claine 1 to 3 inthe formof viable cells. 5. A

Bi fi dobacteriumstrain as clained in any of clains 1

to 3 in the foton of non-viable cells. 6. A

Bi fi dobacteriumstrain as clainmegkin any of clains 1

to 5 wherein the Bifidobacteriumis isolated from

infant faeces. 7. A Bifidobacteriumstrain as cl ai ned
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conprises a BI fi dobacteriumstrain as clained in any
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for nuiﬂamnmno@sthefaplamdudhnasangn -sikroid antiEnBarbma®By drugs (NSAIDs) or
furth rising an ingestable carrier. 12. A

f or niitH ‘i“lﬁ’ as claimed in claim1l wherein the

i ngestabl e carrier is a pharnmaceutically acceptabl e

carrier such as a capsule, tablet or powder. 13. A

f or n{iywkings apd Cahegrmed in claim 11 wherein the

ingestable carrier is a food product such as acidified

m |k, yoghurt, frozen yoghurt, mlk powder, mlk

CONCERS pRidRctiGBLARIENARRASL cyiSlesE] RgSs Arwide \PEAARS of tumour types
14. A fornulation as clained in any of clains 8 to 13
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vi t adevelopmene b lturacet/ @ils i ave. dlemdet,.these inflammatory responses could
adversely affect the tumour-bearing host. Complex cytokine interactions are involved

in the régulation of cytokine production and cell proliferation within tumour and -
normal tissues (13, 14). It has long been recognized that weight loss (cachexia) is the
single most common cause of death in patients with cancer and initial malnutrition *

. indicates a poor prognosis. For a tumour to grow and spread it must induce the
formation of new blood vessels and degrade the extracellular matrix. The
inflammatory response may have significant roles to play in the above mechanisms,

thus contributing to the decline of the host and progression of the tumour. Due to the
anti~inﬂdmmatory properties of Bifidobacterium longum infantis these bacterial strains

they may reduce the rate of malignant cell transformation. Furthermore, intestinal
bacteria can produce, from dietary compounds, substances with genotoxic,
carcinogenic and tumour-promoting activity -and gut bacteria can activate pro-
carcinogens to DNA reactive agents (15). 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.



15. Afornulation as clained in clains 8 to 14 wherein
the Bifidobacteriumstrain is present in an anount of
nore than 106 cfu per gramof the fornulation. 16. A
formulation as clained in clains 8 to 15 which further
conprises an adjuvant. 17. A forpglation as clained in
clains 8 to 16 which further conprises a bacteri al
conmponent. 18. A formulation as clained in clains 8 to
17 which further conprises a drug entity. 33 19. A

f or myl,atihDr@sSpel@iyed in claims 8 to 18 which further
conprises a biological conpound. 20. A formulation as
claimed in claims 8 to 19 for inmunisation and
vaccihation. o]0 21. A Bifidobacterjumstr
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R N R L T
gast ipnificasily Righ e(ixa{iglﬁfo(ﬁr))tect the mice from lethal toxin challenge. In addition
to antigen presentation, live bacterial vectors can produce bioactive compounds, such
as immunostimulatory cytokines, in vivo. L. lactis secreting bioactive human IL-2 or
IL-6 and TTFC induced 10-15 fold higher serum IgG titres in mice immunized
intranasally (17). However, with this particular bacterial strain, the total IgA level was
not increased by coexpression with these cytokines. Other bacterial strains, such as
Streptococcus gordonii, are also being examined for their usefulness as mucosal
vaccines. Recombinant S. gordonii colonizing the murine oral and vaginal cavities
induced both mucosal and systemic antibody responses to antigens expressed by this
bacterial (18). Thus oral immunization using probiotic bacteria as vectors would not
only protect the host from infection, but may replace the immunological stimuli that
the pathogen would normally elicit thus contributing to the immunological education

of the host.
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An isolated strain of Bifidobacterium NCIMB 41382.
A Bifidobacterium strain as claimed in claim 1 which is probiotic.

A Bifidobacterium strain as claimed in claim 1 or 2 wherein the strain is in

the form of a biologically pure culture.

A Bifidobacterium strain as claimed in any of claims 1 to 3 in the form of

viable cells.

A Bifidobacterium strain as claimed in any of claims 1 to 3 in the form of

non-viable cells.

A Bifidobacterium strain as claimed in any of claims 1 to 5 wherein the

Bifidobacterium is isolated from infant faeces.

A Bifidobacterium strain as claimed in any of claims 1 to 6 wherein the
strain is significantly immunomodulatory following oral consumption in

humans.

A formulation which comprises a Bifidobacterium strain as claimed in any of

claims 1 to 7.

A formulation as claimed in claim 8 which further comprises another

probiotic material.

A formulation as claimed in claim 8 or 9 which further comprises a prebiotic

material.
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<223>nis a c, g, or t <220> <221> m sc_feature
<222> (156)..(156) <223> nis a, c, g, or t <220>
<221> m sc_feature <222> (169)..(169) <223> n is a, c,
g, or t <220> <221> m sc_feature <222> (175)..(175)
<223>nis a, ¢, g, or t <330> <221> nmisc_feature °
<222> (184)..(184) <223>n’is a, ¢, g, or t <220>
<221> m sc_feature <222> (188)..(188) <223> n is a, c,
g, or t

11. A formulation as claimed in any of claims 8 to 10 further comprising an

ingestable carrier.

12, A formulation as claimed in claim 11 wherein the ingestable carrier 1s a

pharmaceutically acceptable carrier such as a capsule, tablet or powder.

13. A formulation as claimed in claim 11 wherein the ingestable carrier is a food '
product such as acidified milk, yoghurt, frozen yoghurt, milk powder, milk

concentrate, cheese spreads, dressings or beverages.

14. A formulation as claimed in any of claims 8 to 13 which further comprises a
protein and/or peptide, in particular proteins and/or peptides that are rich in
glutamine/glutamate, a lipid, a carbohydrate, a vitamin, mineral and/or trace

element.

15. A formulation as claimed in claims 8 to 14 wherein the Bifidobacterium

strain is present in an amount of more than 10° cfu per gram of the

formulation.

16. A formulation as claimed in claims 8 to 15 which further comprises an
adjuvant.

17. A formulation as claimed in claims 8 to 16 which further comprises a

bacterial component.

18. A formulation as claimed in claims 8 to 17 which further comprises a drug

entity.



<220> <221> misc_feature <222> (192)..(192) <223> n is

a

C, g, or t <220> <221> m sc_feature <222>

(195)..(195) <223> nis a, ¢, g, or t <220> <221>
m sc_feature <222> (202)..(202) <223>nis a, ¢, g, or
t <220> <221> m sc_feature <222> (210)..(210) <223> n
is a c, g, or t <220> <221> nisc_feature <222>
(227)..(227) <223> n is a,gg, g, or t <220> <221>

36

m sc_feature <222> (236)..

19t

20.

21.

22.

23.

24.

25.

26.

) <223>nis a ¢, g, or
A formulation as claimed in claims 8 to 18 which further comprises a

biological compound.

A formulation as claimed in claims 8 to 19 for immunisation and vaccination

protocols.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation

as claimed in any of claims 8 to 20 for use in foodstuffs.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation

as claimed in any of claims 8 to 20 for use as a medicament.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the prophylaxis and/or

treatment of undesirable inflammatory activity.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the prophylaxis and/or
treatment of undesirable gastrointestinal inflammatory activity such as
inflammatory bowel disease eg. Crohns disease or ulcerative colitis, irritable

bowel syndrome; pouchitis; or post infection colitis.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the prophylaxis and/or

treatment of gastrointestinal cancer(s).

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the prophylaxis and/or

treatment of systemic disease such as rheumatoid arthritis.



27.

28.

29.

30.

31.

32.

33.

<220> <221> misc_feature <222> (254)..(254) <223> n is

C, g, or t <220> <221> m sc_feature <222>

(258)..(258) <223>nis a, c, g, or t <220> <221>

m sc_feature <222> (262)..(262) <223>nis a, ¢, g, or
t <220> <221> misc_feature <222> (274)..(274) <223> n
isa c, g, or t <220> <221> m sc_feature

34 ’
A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation

as claimed in any of claims 8 to 20 for use in the prophylaxis and/or

treatment of autoimmune disorders due to undesirable inflammatory activity.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the prophylaxis and/or

treatment of cancer due to undesirable inflammatory activity.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation

as claimed in any of claims 8 to 20 for use in the prophylaxis of cancer.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the prophylaxis and/or
treatment of diarrhoeal disease due to undesirable inflammatory activity,

such as Clostridium difficile associated diarrhoea, Rotavirus associated

* diarrhoea or post infective diarrhoea or diarrhoeal disease due to an

- infectious agent, such as E.coli.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the preparation of anti-
inflammatory biotherapeutic agents for the prophylaxis and/or treatment of

undesirable inflammatory activity.

A Bifidobacterium strain as claimed in claim 31 for use in the preparation of

a panel of biotherapeutic agents for modifying the levels of IL-10.

Use of a Bifidobacterium strain as claimed in any of claims 1 to 7 in the
preparation of a medicament for the prevention and/or treatment of
inflammatory disorders, immunodeficiency, inflammatory bowel disease,

irritable bowel syndrome, cancer (particularly of the gastrointestinal and



<222> (285)..(285) <223>nis a, ¢, g, or t <220>
<221> m sc_feature <222> (288)..(288) <223> nis a, c,

g,

or t <220> <221> misc_feature <222> (293)..(293)

<223>nis a ¢, g, or t <220> <221> m sc_feature
<222> (308)..(308) <223>nis a, ¢, g, or t <220>
<221> msc_feature <222> (328)..(328) <223> nis a, c,

g,

or t <220> <221> misc_feature <222> (338)..(338) °
<223>nis a ¢, g, or t <§g

0> <221> misc_feature

<2222 i@ 4)systbrdbf) dintrhdcal NdisSask; SntibbticOrasboctréd>diarrhoea,

34,

35.

36.

37.

paediatric diarrhoea, appendicitis, autoimmune disorders, multiple sclerosis,
Alzheimer’s disease, rheumatoid arthritis, coeliac disease, diabetes mellitus,
organ transplantation, bacterial infections, viral infections, fungal infections,
periodontal disease, urogenital disease, sexually transmitted disease, HIV
infection, HIV replication, HIV associated diarrhoea, surgical associated
trauma, surgical-induced metastatic disease, sepsis, weight loss, anorexia,
fever control, cachexia, wound healing, ulcers, gut barrier function, allergy,
asthma, respiratory disorders, circulatory disorders, coronary heart disease,
anaemia, disorders of the blood coagulation system, renal disease, disorders
of the central nervous system, hepatic disease, ischaemia, nutritional
disorders, osteoporosis, endocrine disorders, epidermal disorders, psoriasis

and/or acne vulgaris.

A Bifidobacterium strain as claimed in any of claims 1 to 7 wherein the
strain acts by antagonising and excluding proinflammatory micro-organisms

from the gastrointestinal tract.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation
as claimed in any of claims 8 to 20 for use in the preparation of anti-
inflammatory biotherapeutic agents for reducing the levels of pro

inflammatory cytokines.

Use of a Bifidobacterium strain as claimed in any of claims 1 to 7 as an anti-
infective probiotic strain in the preparation of a medicament for antagonising

the growth of pathogenic species.

A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation

as



<221> m sc_feature <222> (368)..(368) <223> n is a, c,
g, or t <220> <221> msc_feature <222> (372)..(372)
<223>nis a ¢, g, or t <220> <221> nmisc feature
<222> (380)..(380) <223>nis a, ¢, g, or t <220>

<221> m sc_feature <222> (404)..(404) <223> n is a, c,
g, or t <220> <221> m sc_feature <222> (416)..(416)
<223>nis a ¢, g, or t <%%O> <221> msc_feature o
<222> (426)..(426) <223> n"Is a, ¢, g, or t <220>

claimed in any of claims 8 to 20 for use in the preparation of a medicament

for treating asthma and/or allergy.

38. Use as claimed in claim 37 wherein the medicament is in a form suitable for
- inhalation.
39. A Bifidobacterium strain as claimed in any of claims 1 to 7 or a formulation

as claimed in any of claims 8 to 20 for use in the preparation of anti-

inflammatory biotherapeutic agents for reducing levels of IgE.



<221>
g, or

<222>
<221>
g, or
<223>

(462)..(462) <223> n is a,

<222> (485)..(485) <223>n is

<110>
<120>
<130>

<140>
<141>

<150>
<151>

<160>
<170>
<210>
<211>

<212>
<213>
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1

488

DNA

Bifidobacterium longum

<220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

misc_feature

(9)-(4)

nisa, c g,ort

misc_feature

(6)-.(6)

nisa, ¢ g, ort

misc_feature
(42)..(42)
nisa, ¢ g,ort

misc_feature
(65)..(65)
nisa, ¢ g,ort

misc_feature
(128)..(128)
Page 1 of 9 -

m sc_feature <222> (439)..(439) <223> n is a,
t <220> <221> m sc_feature <222> (451)..(451)
<223>nis a c, g, or t <220> <221> m sc_feature

_ or t <220>

m sc_feature <222> (464)..(464) <223> n is a,

t <220> <221> m sc_feature <222> (469)..(469)
nisa c¢, g, or t <220> <221> m sc_feature
<400> 1



tgcngncaca cgtcaccaca cggtgtcgca tggccgcaag gnatccttcc
tagcaaatt c60 ccagnacgac aaatcatcac actaaaatga

t cacaaaacg atcgaaacaa acactaaaaal20 tagagttnga

tt ngaaat na ttngaaat na acagcnagaa cgaggaatna aaggnaaccc
180 cgtnttgntt gngtncacta tncagfttn aagccaccac
gcaccancac gccgtncgga 240 cgggaccagc ccgncat nag
gnacgat ggg cat ngaatcg cgccnggnca aancctgggg 300

<3l

Jabqya 869

gat ncg ggagcccaaa agcgcatnca caccactncc gcggaacatt
gcnccgnaa gnccatgatn ttllicacac

cagcagcccc aagncgccgc gactgncgcg 420 acgccngggce
<P&@raccgnc ggacgaacat ncggccgtat tntncgtana aaggaggt at
<230 cosarfeatarai88 <210> 2 <211> 476 <212> DNA <213>
<R+ daBac{&33)um | ongum <220> <221> mi sc_feature <222>

<2&> .1{B)a,€g@30rn i s a,

m sc_feature

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

T <223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(139)..(139)
nisa, c, g, ort

misc_feature
(143)..(143)
nisa, c g, ort

misc_feature
(149)..(149)
nisa, ¢ g,ort

misc_feature
(156)..(156)
nisa, ¢ g, ort

misc_feature
(169)..(169)
nisa, ¢ g,ort

misc_feature
(175)..(175)
nisa, ¢ g, ort

misc_feature
(184)..(184)
nisa, ¢ g,ort

misc_feature
(188)..(188)
nisa, c, g, ort

C, g, or t <220> <221>

Page 2 of 9 -



<222> (27)..(27) <223>nis a, ¢, g, or t <220> <221>
m sc_feature <222> (68)..(68) <223>nis a, ¢, g, or t
<220> <221> m sc_feature <222> (277)..(277) <223> n is
a, ¢, g, or t <220> <221> m sc_feature <222>
(337)..(337) <223> nis a, ¢, g, or t <220> <221>

m sc_feature <222> (345)..(345) <223> n is a,

t

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

misc_feature
(192)..(192)
nisa, ¢ g,ort

misc_feature
(195)..(195)
nisa, c g,ort

misc_feature
(202)..(202)
nisa, c g ort

misc_feature
(210)..(210)
nisa, ¢, g,ort

misc_feature
(227)..(227)
nisa, ¢ g,ort

misc_feature
(236)..(236)
nisa, ¢ g, ort

misc_feature
(254)..(254)
nisa,c g, ort

misc_feature
(258)..(258)
nisa, c g, ort

misc_feature
(262)..(262)
nisa, ¢ g, ort

misc_feature
(274)..(274)
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<220> <221> m sc_feature <222> (347)..(347) <223> n is
a, ¢, g, or t <220> <221> m sc_feature <222>
(358)..(358) <223>nis a, ¢, g, or t <220> <221>
m sc_feature <222> (372)..(372) <223>nis a, ¢, g, or
t <220> <221> mi sc_feature <222> (375)..(375) <223> n
is a c, g, or t <220> <221> nisc_feature <222>
(381)..(381) <223>nis a, ¢, g, or t <220> <221>
<g"§35@°-2={)§%t,‘éfg? o<r2E22> (401)..(401) <223> nis a, ¢, g, or

<220>

<221> misc_feature
<222> (285)..(285)
<223> nisa, ¢ g, ort
<220>

<221> misc_feature
<222> (288)..(288)
<223> nisa, c, g, ort

<220>

<221> misc_feature
<222> (293)..(293)
<223> nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (308)..(308)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (328)..(328)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (338)..(338)
<223> nisa,c, g, ort

<220>

<221> misc_feature
<222> (364)..(364)
<223> nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (368)..(368)
<223> nisa,c g, ort

<220>

<221> misc_feature
<222> (372)..(372)
<223> nisa, ¢ g, ort

<220>
Page 4 of 9 -



<221> m scleature <222> (404)..(404) <223> nis a, c,

g, or t <220> <221> msc_feature
<223> nis a, c,
<222> (433)..(433) <223> n is a,

<222> (411)..(411)

g, or t <220> <221> m sc_feature

c, g, or t <220>

<221> msc feature <222> (450)..(450) <223> n is a, c,
g, or t <220> <221> msc_feature <222> (453)..(453)
<223> nis a, ¢, g, or t <400> 2 agntaagccg aattctccgc

t gcgngcc ccggcgt cgce cagtcgc cggcct 60
<%g1§199 ggcgtcgc ggcagtcgcg gcgg ggg

misc_feature
<222> (380)..(380)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (404)..(404)
<223> nisa, ¢ g, ort
<220>

<221> misc_feature
<222> (416)..(416)
<223> nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (426)..(426)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (439)..(439)
<223> nisa, c g, ort

<220>

<221> misc_feature
<222> (451)..(451)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (462)..(462)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (464)..(464)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (469)..(469)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (485)..(485)
<223> nisa, ¢, g, ort

Page 50f9 -



gctgctgntg tggaagagat catgggilll cggtgcgtcc gtcgtgggat
gttccgcgggl20 agtggtgtgg atgcegetill gggctcccgg
at cgccaccc caggctttgg cctggcgcgal80 ttcgatgccc
atcgtgcctg atggcgggct ggtcccgtcc ggacggcegtg
gt ggt gcgt 9240 gtggcttgag aactggatag tggacgcgag
caagacnggg tttcctttga ttcctcgttc300 ttgctgttga
tttcgaatcg aactctattt ttaatgnttg tttcnancgt
tttgtganca360 U | aat gt g anganttgtc ntctgggaat
ctaagaa nganccttgc ngccat gccc420 accgt gt ggt
tgcc tg cn tan tt cac ca aa476
tg@gr@gcascg@c@cal@g o6 GRASCHL Rt FCaT oquenie
<220> <223> pri mer
ccagnacgac aaatcatcac actaaaatga tcacaaaacg atcgaaacaa acactaaaaa 120

tagagttnga ttngaaatna ttngaaatna acagcnagaa cgaggaatna aaggnaaccc 180
. cgtnttgntt gngtncacta tncagttttn aagccaccac gcaccancac geecgtncgga 240
cgggaccagc ccgncatnag gnacgatggg catngaatcg cgecenggnea aancctgggg 300
tggcgatnecg ggageccaaa agegcatnea caccactnee gcggaacatt ccacgacgga 360
cgcnccgnaa gnecatgatn tttttcacac cagcagecce aagnegecge gactgnegeg 420
acgcengggce tegcaccgne ggacgaacat ncggecgtat tntncgtana aaggaggtat 480

cccancaa 488

<210> 2

<211> 476

<212> DNA

<213> Bifidobacterium longum

<220>

<221> misc_feature
<222> (3)..(3)

<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (27)..(27)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (68)..(68)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (277)..(277)
<223> nisa, ¢ g, ort
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<400> 3 gctggatcac ctcctttcl8
DNA <213> Artificial

sequence <220> <223> pri mer

4 ctggtgccaa ggcatccal8 <210> 5 <211> 22

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(337)..(337)
nisa, ¢ g, ort

misc_feature
(345)..(345)
nisa, c g, ort

misc_feature

(347)..(347)

nisa, ¢ g, ort

misc_feature
(358)..(358)
nisa, ¢, g, ort

<220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223>

<220>
<221>

misc_feature
(372)..(372)
nisa, ¢ g, ort

misc_feature
(375)..(375)
nisa, c,g,ort

misc_feature
(381)..(381)
nisa, c g, ort

misc_feature
(401)..(401)
nisa, ¢, g, ort

misc_feature
(404)..(404)
nisa, ¢ g ort

misc_feature
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<210> 4 <211> 18 <212>

<400>



<212> DNA <213> Artificial sequence <220> <223> pri mer
<400> 5 ctacggcaag gcgacgctga cg22

<222> (411)..(411)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (433)..(433)
<223> nisa, ¢ g, ort

<220>

<221> misc_feature
<222> (450)..(450)
<223> nisa, ¢ g, ort
<220>

<221> misc_feature
<222> (453)..(453)
<223> nisa, ¢ g, ort

<400> 2
agntaagccg aattctccge ggtgegngee ccggegtege ggcagtegeg gcggectggg 60

gctgctgntg tggaagagat catgggcttt cggtgcgicc gtcgtgggat gttccgeggg 120
agtggtgtgg atgegctttt gggcteeegg atcgecacce caggcttigg cctggegega 180
ttcgatgecc ategtgectg atggeggget ggtecegtee ggacggegtg gtggtgcgtg 240
gtggcttgag aactggatag tggacgcgag caagacnggg tttcctttga ttectegtte 300
ttgctgttga tttcgaatcg aactctattt ttaatgnttg tttcnancgt tttgtganca 360
ttttaatgtg anganttgtc ntctgggaat ttgctaagaa nganccttgc ngccatgecc 420
accgtgtggt gentgttgec tgcaagggcn tanggtggaa gccttgccac ccagaa 476
<210> 3

<211> 18

<212> DNA

<213> Artificial sequence

<220>
<223> primer

<400> 3
gctggatcac ctectttc 18
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<210> 4

<211> 18

<212> DNA

<213> Artificial sequence

<220>
<223> primer

<400> 4
ctggtgccaa ggcatcca

<210> 5

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> primer

<400> 5
ctacggcaag gcgacgctga cg
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