; mope3el $vz6Tf , z a  Lactobacillus rhamosus STRAIN AND USES THERECF
- The present invention,relates to a novel lactic acid-formng mcroorgani sm
whi ch exhibits excellent probiotic properties. The present inventi

1 i or P FBJR 03

.relates 5 to the f novel m croorganismas a probiotic

bever age, aninalN“@ﬁMW”W“ﬂ%Midietary duppl ement conpositions, and as a
medi cament in controlljng the colonization of undesirable intestinal
m croorganisns in the alinmentary tract of a manmal. 10 The oral

adm nistratio | arge. e oBaga TS aﬁﬁﬁﬁ% ﬂﬁ% s L
(casei subsp.;hé)%gorr%g%g"sf (%%M% ? , ]!c?yamrrgmra :gHEeen lEfaound

hel pful to maintain or even enhance the healthy state of the manmal . It is
believed that L. rhammosus, when ingested, would 15 col onize transiently on
the intestinal nmucosa, which results in inhibition of the growth of

pat hogeni ¢ bact dHea BE@SentusEvERELen agFslRtRA r 69) ,a snanelli zha¢bhcof gut
pernmeabi lity,_ and suppression of allergic reactions.in food
hypersensiti@Fﬁg.f?ﬁggﬁﬁkt@fFﬁﬂngaB&P%ﬁcUFéF y %ﬁgéb%gétiﬁﬁc?%lgPFeyiating
the sympt Pﬁsﬁ%b%%ti%weigé.sorﬂ% aﬁeggﬁte A& BLENGA s PYe BhEESLT NG
nonspeci fic hunoral | ne response 1 n hosts. L. rhamosus, reported in
1989 as5a newosprei €sSesdesf ik hod@llnicaseirgasliameassanprabiphegoiypes with
two other 25 nmenbers of the Lactobacillus genus, i.e., L. casei and L,

par acasei . THeothr beveimdes amimbe feedhapddpst idigliatiedsupplenast of the
di fferences in the genes 2 8 MAR 2003 2 encoding ribhos I :

Appr oaches hS9PBPRET 1OHTtuAYY Bséd “ber’ligltcf‘ﬁ“%erftr nﬂPn&.or%cﬁD%g;é}ﬁ)IE,eRodtong
et al. recogni . SReckes: 4 f 3l l.oped  a

i bot ypi ng. proaehd e ISADE T SLARE 1o e st N AL 200 CRYASIRR "
andTannock, GheWal(i#RMParApHideet anfl £nvamimanent al M crobi ol ogy 59:

3480- 3484) . Taki ng advantage of the convenience and effectiveness of

pol ynedfise chai fheacerah (RGRLNIsHmad ign al1of andamggndeyundrersl. ofon the

ot her hand, used different sets of priners 10 to _identify L. rhamosus
baoed on & he lSEEAREL o moRpRICAISr TBSSH DN (Ve d (25 #iPSHNG
Timnmns, M i | 4 r.ghl : = 92 d

Al ander, M %?agﬁ2%3%g%$§§36233&8§§pﬂgﬁﬁg§h§éﬁﬁﬁ%g%ggﬁgggﬁggéfggq?354)_ 15
Accor di ng t otbhe jrtestmnb riganéhhancethd heebthy stastd denthid meanal novel

strain of L, rhamosus (hereinafter referred to as strain Tcell-1) which is
phyl ogenet i cdltl ysdbstlilgded ithatt He puidnRUs stwhemsingestrdspeeibd and

exhi bi excel l.ent, probiotic properties. 20 lt [s_a,prinary object of the
ot esentSi nveRPrgR a8 PR HEeBE RV ER dtis AnbesEInRaMIeRe | LR
experinents pelfqrredy nthaipIan 99,thtehsrbwsr&.@ﬁah%g@h&w&@féﬁg the
phyl ogenetic distinction of the bacterial strain and denonstrated the
desired probiaod eripnopey t {@sch hes eobt a2drAspt, hert atdijldcda tofort hef pgesent
invention is to provide a conposition containing the bacteriumstrain
accor di ng t oPeFaeakpiddtion sMPRASsEIan Odiphlangtorredet hemaf et ure of
foodstuffs, $4dlh IRPSVELARSv{0pd ARLMBLCLEEduntid Letey dupypp) ement s

20 effective in alleviating the symptoms of gastroenteric

disorders, such as diarrhea, by eliciting nonspecific
humoral immune response in hosts.

L. rhamnosus, reported in 1989 as a new species derived

from L. casei, shares similar phenotypes with two other

25 members of the Lactobacillus genus, i.e., L. casei and

L. paracasei. The three species can be further

distinguished in terms of the differences in the genes
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3 Still another object of the present invention is to provide a

- pharmaceuti cal conposition conprising tHe bacteriumstrain accordipga mt gma
invention, as well as to provide a nmethod for the treatnment or prophy i
.of 5 gastroenteric disordersin asubject by adm nisteringsuch a conposition
to the subject. These and other features and advantages of this invention

w Il becone apparent fromthe follow ng detail ed description of this
invention, with reference to the 10 acconpanyi ng draw ngs, in which: Figs.

1A- C denonstrate t.he enieroscopi,c,sampling fr he u [ Lejunu nd
rectum t1 ssustoorias, BT bRpaRr I ing "I hertha bt ke BREE Fn et Eh e e
bacterial stiaisRdacoPr €hig A ddigPr eSpBt IRBMPION: rALEhY SA hs.a
restriction map of the chronosonmal™ DNA fromthe bacterial Strain according
to this invemeicognikieglt 3Beshepectike-nedgtenassSoutthed®SanabDiai sand Fig. 3A
using E. coli MRE600 16S+23S rDNA as the probe; Fig. 4 shows the result of
PCR anal ysi s dg¥iedgpeise pri neiboypdag grneecsssfar $og Tdhhfesenthatpich the
DNA extpacted fromthe bacterial strajin accQrdi to the inyenti | ane 2)
and vat ir (1 dreSPARI LT s Pae A vas bi ety TR L 80 g
shows the resld) iy BHY HA) Mrhdiid0 HIer 51 8BE Sy 250 desigheds py) Al ander
et al., in whith two sets ofl the species-specific priners, rhamrhan?
(lanes 2-3) gakinhhaaueastage! anhahadconwRrientsedndietiecPfRenkssaseor dance
with the present invention, a strain of L. rhamosus was isolated fromthe
i ntestinal spediymerase ghginpreaoodon (IBERI eddyd dedt.i andohlanders. In a
prelimnary pro

cess, the m croorgani sns frop e speci nens were screened by
a series of &&4 égt'rv%“ {thgty @n%i%e‘iﬂégé%a‘?e‘ﬁre&iegerﬁ SAPEHYDES SL agar
medi umygxcl ugi.v. t ' ' th:téaIg'i bacteria
sel ect é acccsi;rO dlfdn%m?ioh?\f#é Qﬁg@eygpl?%%égégtgn\ag? gfsg bgﬁ%ect edét%ﬂgrpﬂ-bgm
f our - st epscr egnilwgs troMze gWaad dant iF.yimg landarmsiss, Mepsl: (1egsepntati on
patterning using an APl 50CHL kit (BioMerieux, Lyon, France); 10 Step 2:
ri bot ypi ng adeditding ito Appd igct Mégrabsedioged29n REdPdngard Alandeupra) , in
which the total DNAs extracted fro he ,nm cr oor i S8 re.treafed with
Festriction iy oo RUpbI Led 1370, ERGHFOTBEAG I CEA O EE: 69 by ¢ he
r DNA probe of3shsafigni chia coli subsequent to Southern 15 blotting, so that
the restriction fragnment fingerprints of the suspected m croorgani sns can
be obtdsned and xespadEdgwd tHehpse sdert vadehtdon, hehk. inkkammoesusa®dNA; Step

3 : PCR analysis according to the nmethod described in Ward et al. (supra),
in which a udideartsdiigs iamgroved HEyaEin QECAG TR CHIEC oA &AEIr 3’ ) and
a species-specific imer _rham (5 - TGCAT \CTTGA TTTAA TTTTG 3. . re used
" The. react Faif SRR RS #URA0Y Tordchicy P o0t Bybov1998eSpbabEka when
the chromosorfls N 1Off dom "HHAMAIIS HNEH Srd Thd NEnreREt 98 Me ¥t 4hg: and 25
Step 4 : PCR anal ysis according to the nethod described in Al ander et al.
(supra), in whhilpizx spasceal]lepegpsshspete fpropertites,. rham (as indicated in
Step 3) and rhan2 (5'-CCGIC AATTC CTTTG AGITT-3"), will anplify a specific
product?0of 863 bltihstAePpivadsHcebdpct. ofhdhfoduesent ginpenbbon 50 DNA.

Accordingly, the bacterial straj ing to this i tion,
"ot 11 ad | EBOSR F6 Al St 08 1 rPARARGUES.  IBVRVTPEBHIBRER ng of

the 863 by prdyclrmPPhIHE & E 160 SteR i ERESr hQ ARV RELSEDFedi Ndi Ng

that the bacterial strain according to this invention is phylogenetically
di stinct frorahzlphydegpukltishetlssinathsni of tite dbpeticad dl stiradnosns.

demonstrated the desired probiotic properties thereof.
25 Another object of the present invention is to provide
a composition containing the bacterium strain according
to the invention and a suitable excipient for the
manufacture of foodstuffs, such as beverages, food, animal

feed, and dietary supplements.



"The bacterial strain thus identified was designated 10 as "Lactobacill us

- rhammosus Tcel | -1" and was deposited in the Culture Coll ection and ﬁgiﬁﬁ??ﬂn
Center (CCRC) of the Food Industry Research and Devel opnent Institét

. (FIRDI'), Hsinchu, Taiwan, R O C. under the accession nunber CCRC 910145 (on
April 14, 2000). The bacterium 15 was &l so deposited at the American Type
Culture Center (ATCC) with accession nunber PTA-2406 on August 22, 20D0
under the ternms of the Budapest Treaty on the International Recognition of
the Deposit of MseiqqraaRiepitl 8h5ie il RORE ol Seahein JACE s 12D
Further studies concerning the probiotic properties of the strain Tcell-1
vere al so conslisvede Ehephasmbtsuteved tbaposheibactesmplisingi reraccording
to the present invention can survive and grow well even in the stringent
envi ronnent thattaniimgesrain bacterding woal thenioognieioRp a5 vkl as

gastroi ntesti nal tractié i ncl udi ngf ext rerreI%/ acidic cPH and .a high | evel of

bile. The abit?tBrRYiEe 3 MamRtLorcdiNe Frse M sC e HORW I DYt ics is

apparentd y be LGl . i 4 k ! j.ect who
T equiy ed tart ERalhrb PR A So) OB BT BRAHTSE B E B IR " e
bacterial straiBompokiitibar tbetRbosa@delit.its capability of inhibiting the
grow h of various enterobacteria. In view of the advantageous properties

ment i oned above, Thede badt etindr sfeatnrascantd ngdvanteyggs eséntthimventi on

is suitable for acting as a probiotic. According to the present invention,
the strain TcEPYSRALEQR Wid- i BeGome coPanad 5o %H%vgnsﬂe&ﬁl&eéi

material's, T nelydiog PoXeLAOH SUPR,BRCERN] O Tk L LELEALE] (I e

yogurts, 10 frUI rces and sports drin "f ood, asS I'ce cream cheese

and snapks ani®Bbmp8ARYing ArakYngepPlientMizh and i nfant forml as,
Apparently, it is appreciable to'those skilled in the art that the
bact eri al strai n Rifgg.hild-Croemnonrgbe the éoteavbategiicnsamypl sngtfatdme f or m

by 15 conventional methods for human or non-human ani nal's_ upt ake. More
preferably, tHeSpUPPEEi ARTEPHE ANGf rFEFtIM fERUSTH 9% 3 o MW RERYT i nto t he

ref (RS LHBPEF| 4P I8PHE; AN > A _
aci dophi 1 us, &, B 21os cebiehthp RISl AL i RLORILTEY psh °° -

bifidus, L. bat8arbeHg, tb, thaupasisent, idlviedRlieepccus |actis and ot her
strains of L. rhamosus, or a conbination thereof. In addition, L.

rhamosls Tcel | - Fiig. pgifefier ablre sftorimiliatne chapo @et Hrdre wihtdoneoimesludiNs e,
chitin, chitosan, manitol, yogurt powder 25 or a conbination thereof. L.

rharmosus TcetFoR EAf Qﬁggeﬁéa&séﬁgéFSnéCSPrﬂiipﬁ Sondh g dnventifnddi ent s
oo FLEO S STk T Ll St !
MAR 2003 7  3A using E. coli MRE600 16S+23S rDNA 'as the probe;
Fig. 4 showstheresult of PCRanalysisusingtheprimers
20 designed by Ward & Timmins, in which the DNA extracted
from the bacterial strain according to the invention (lane
2) and water (lane 3; as a negative control) was subjected
to PCR; and
Fig. 5showstheresult of PCRanalysisusing theprimers
25 designed by Alander et al., in which two sets of the
species-specific primers, rham-rham? (lanes 2-3) and
rham-casei (lanes 4-5) were used in the PCR.

In accordance with the present invention, a strain of

L. rhamnosus was isolated from the intestinal specimens



conditions caused thereby. The conposition can be formulated in solution,

- emul si on, powder, tablet, capsule or other adequate forns for oral MAR 2003
adm nistration. The follow ng exanples are given for the purpose ozig
_illustration only and are not intended to Iimt the scope of the invention.
Exanple 1: Isolation of L. rhammosus ®ell-1 Six healthy adults, aged from
25-45 and having no addiction to al cohol or snoking or chronic use of a
drug, 10 participated voluntarily in this experinent . None of themare

vegetari ans paj e, aHAALIRL St Bye UADL  1TBp 0l sitiAlyy JoBREg e @

subj ected to astl ng efore enteroscopic sarrp ng. Thfee

bi opsy speci FpRS mieadbROiiiss NTPor Ntise ZE€pedbfi€nPi weed spreeasddbif er ent
15 sites in the upper jejunum and rectum of each donor ( Figures |A-C) .
The tissue spesemérs oéreeldechiwashediai tamghy silciath WS agaromediNaC in
distilled water) and stored in an ice-cold storage, SO#UtIOT %0 9% Nadl ,

0. 1% Pept one 276, | KOBRSEh- 85 arPaF 0 iBi i<t ‘FlYE YhefL1aRY y&hs. The 20

Spect megs Wl Alad {dh Al W1LASENN61hALD Tt S, aiputes andegLlat ed

vi gorously for an adc m nu ; suspensi ons “wer

undi luted or a@ddﬂcﬁ%q Nedi ¥ReOabciitr f[@i_‘@’ce@tﬁlﬂe alye@eotsudfe ddred ptepar atl ons
were spread on the followng solid nedia to obtain the profiles of 25

ent er obact er if@mfataamedreheiegrst(r@é@w Sor idhatdgyingtL athapnagplkied and
Envi ronnent al M cr ob| ol oPy59 (1) 15-20) . 1. Brain heart infusion_agar
(purchased from Di $E8P 1 v@ﬁwq%a‘aho%rﬁa}tc‘?%ﬂl%'%lqﬁﬁq%raraépébpg‘aﬁFy or

anaer obi cal | ul t4ur i ntj po n of 2 8 MAR 2003 s
enterobacter?{(a%at(t%}% ’g’aysy(gn l\flgggég "(Difco) for anaerobically
cul turiypg Lact obacgtbpg atiBéty Qh gadBYBd iy tBheRe metifrnak sagapetDi f cO)
for aerobically or 5 anaerobically culturl ng the Gam (+) bacteria at 37C

for 3 days; 4n Radtendledoall aganppur, ciagbdchridm Oxbad)DNAy eaerabkedl | y

culturing Streptococcus at 37C fox 2 days; 5. Slanetz- Bartley agar (Oxoid)
f or anaer obi cquqny tlfDe c‘ﬁ%?ﬁ??ﬁ@aEhﬁ@ﬁo&’&,r@ué:rﬁat?)ﬁt yhrhoragfsicsion of et

red bile glucs ring; ci &l 7C for
days; 7. Rogosa agar %(]C[))ffco% f’or Egerobl Q#]ﬁ lI£(gﬁl urél(%gg@%c’ﬁ;:8§m | 1 us
at 37C for 5 ydaps;prdke 191 8xsRakbpienead ccalqstsruuyaiuagartws&ﬁehe&ﬁr
anaerobi cal |y culturl ng h. bifidus at 37C for 5 days. The results are shown
in Tabllé 1. bldtaivAR 2@003hatTabkerdstnichéonppragmeptinfiimgpepriphs: Nane
of theMedi um Donor
of the suspected microorganisms can be obtained and
compared with those derived from the L. rhamnosus DNA;
Step 3: PCRanalysisaccordingtothemethoddescribed
in Ward et al. (supra), in which a universal primer Y
20 (5" -CCCAC TGCTG CCTCC CGTAG GAGT-3") and a
species-specific primer rham (5’'-TGCAT CTTGA TTTAA
TTTTG-3’ ) wereused inthe reactionsuchthat amajorproduct
of 290 bp will be produced when the chromosomal DNA of
L. rhamnosus appears in the reaction mixture; and
25 Step4: PCRanalysisaccordingtothemethoddescribed
in Alander et al. (supra), in which a pair of
species-specific primers, rham (as indicated in Step 3)

and rham2 (5’-CCGTC AATTC CTTTG AGTTT-3’), will amplify

a specific product of 863 bp in the presence of L. rhamnosus



Blil A MRS PEA ABA

SBAI xSx10x| xSx10x| xSx10x| xSx10x| xSx10xJF300000000100000J SNBOlOOOOO?:@mRZ?mg
HKO00000000006000V000000000000000BO00000000000000RE00000000000000 ne o

. t heMedi unDonor VRBGARARCAI XSXI OX_ | XSXI OXI XSXI OXJF00000_
O0MD0OJS000000MD21HKO0O0000000VO00000000BRO0000000RE00000000 5 I n the rectum
speci nens: Nane of

t heMedi unDonor BHI AMRSPEAABASBAI x Sx 10x1 xSx10x| xSx10x| xSx10x| xSx10x3FM4A76M231
090ML02800JS MB00120MD1010HKMLO0000001200000VMI00000003000000BM2811M5730
100ML40Mma4 0000100000 Nane of

t heMedi umDonor V@Wﬂ&ﬂé@é&@ﬁ%@@tﬂ%@&%ﬁ% SHOQGHIMIHKO0000
0MOOVO0O0000MOBMMVMDO 00000MDO The abbrevi ati on BH A represents brain
heart agar; Mvverpienemias NREragafiedPBfor bplesgnttso phkaolspetdiasolL.agar ;
ABA represents azide blood agar; SBA represents Sl anetz-Bartley agar; VRBGA
represents vibR@RneEHsk| | HOYEUBEs e SEAUEFLANIRA Y ebh@sBRBs PRogRd It agar

and RCA gepre i rced,clostri di a 0X ar.e .t he
diluti onsrfol dégg%f]’?%g g’g%theer gglapséslpéeagdsélalgr?sga%uﬁ%‘%e& gﬁgerl }%%%chaattes t hat
the nunber of{hackadtdlricol 09t £5i AN aldee riBdigM 8! &l d SiAvEBReS ohhars 100. 1S
2 8 MAR 2003 10 As shown in Table 1, the profiles of enterobacteria in the
upper jej ununplaypbogenttticapéyi dinsimce fipon aldi thermuil i SxedpdteraZins

| sol ation of Lactobacillus S Fromthe MRS and Rogosa SL agar nedia in
Exanpl e 1, 200ncbhenfeschese Lpi gke@n@susandonl y and transferred separately

to fresh MRS agar,, nedia _contai ning .1% CaC03., Aft.er. i ncubatjon, the col onies
surrounded by cl ére?re g’(ﬂ?écse%%e Sﬁl%&(’d t%,s &ﬁi&né:&%eocp Yo ASHEE ferred
to a bagsl 10a§/RSL§8%bB%9'1‘.{EPsSEﬂah%ﬁﬂfsei‘c}éﬂltl_hlw%rr{&ﬁ%%sﬂe%& &P

chl orophenol red. Finally, the yellow sh col onies, presunmably cc}nsti tuted
by Lact obaci | insthevel el i £& eTb Lipe @bt ridh e deaasit aTarece + o( a3 dVRS br ot h
and i ncubated anaerobically at 37C for 2 days for further analysis. 15
Exanpl e 3: | deRhei Foest ibrdwitty Raaaasshs anck| Peve hgpraensw Instaitnten)

Fernment ati on The .Lact obagil | us broth . prepared [ p Exanpl e .2 was
precipitated, P%éﬁig’w sH‘n(ﬁ?g'i’i ?f%’dw%‘t eﬁ'éng"re_ %%nhﬁa A& %Sd‘od"efi ned
amount of di shhhbef weker 010A2s5baghehbali 1S4ANEnYAS. t e RiAIJIaGmer e

i nvestigated using an APl 50CHL kit according to the protocol provided by

t he manlff act uras. allpondehbsipedcatutie Amstriabn @fyple. Cullames (et
identified based on the fernmentation pattern 25 specific to the species

(Figure 2) anéABeSi ghbtlReressiomawnbsds PTAsRAOS onchagupg df 4099 strain

sl U S B T T T e R
Recognitionof the Deposit of Microorganism for the Purpose
of Patent Procedure.

20 Further studies concerning the probiotic properties
of the strain Tcell-1 were also conducted. The results
reveal that the bacterial strain according to the present
invention can survive and grow well even in the stringent
environment that an ingested bacterium would encounter

25 inthegastrointestinal tracts, includingextremelyacidic
pH and a high level of bile. The ability of L. rhamnosus
Tcell-1 to resist certain antibiotics is apparently
beneficial to administration of the bacteriumto a subject

who is required to take antibiotics. The superiority of



2 8 MAR 2003 11 (Sanbrook, J. et al., Ml ecular doning, A Laboratory
Manual , 2nded. , Cold Spring Harbor Laboratory Press, 1989) , and A 2003
resuspended in 50 (err)1 of TE buffer (1 mM EDTA, 10 nM Tris- HC1, %)Iﬂ M B).

~ The DNA solution thus obtained was 5 used in the follow ng anal yses for
further investigation of the strain Tell-1. (b) R botyping analysis 10 a 1
al i quots of the DNA were digested by restriction endonucl eases, EcoR |

Bcl | , Bgl and Hindl I, respectively, 10 for 3 hours . The digested
products vvere’

a th Lls nd,
el ectrophoresi's \A/§?Ct§r’:r| é'd %E\Agé? 5l /cm the’§ hours e]:I‘gee ge% \Aégst hen

st ai ned wthc%tﬁytrilwwroatde,mﬁa%ﬁrirrgrmgeq@f hewddl ves obhaipgd as
shown in Figure 3A. The DNAs on the gel” were denatured 15 and transferred

to a nylon- bmﬁcén&hﬁnmm:(]—lybond N+, Anersham as descri bed by Sanbrook et
al. (supra). repare the probe for Sout hern analysis, |,u 1 of E. coli
VRE600 168+23S r J(ep{f? hagediwamrﬁmpﬁ@eermﬁﬁh@nﬁw@%dabeaeas t he
tenpl at @ whi vi,a 20 incorporat % CIP by AW
rever segt ran(si:&eim%taé%gp(lé‘& FEEAdRASERF BBSrPES e&ﬁleé{%BgH’B“ ners.

Bl ots were hyby isdijzee f@%%é@in&ea%% *b%b&dﬂlca hwid i ziald @ gqkution
contai ning 5X SSC, 1X Denhardt’ s ution, I g SDS and 100 ng/m of Harpin

sper m DNA, wqmm:as iprvaperilon t ahenbanae nt meeillgrlabahobeofsemnabted and
subj ected to autoradi ography. As shown in Fig. 3B, the rrbotyge of the
strain Tcel | intasai py e‘é@rhghéem,fnte@\}l?het e teydiad, pancerding L.

h d bed Rodt o t 1 R 2003,12 5 10 15
207 () PCR AR IATER REGh@\aTHLE Mk nbBERFPHermE Kany 8P tppendor 1
1,ul ofjgTcel lgd, 4l %uﬁ%e@%é@lsggrgaé@iﬁkgi( od, k& ragl%fe RrbgRr Y2, 1

(err) 1 of prime ham 0 naZymel Fi nhZymes )and eac ” ANTP

(dATP, dTTP, dHed3antdd&nbrkal ddiih Wefeedddddtallie suppdicmh s ;xange was
added with distilled water to a final volume of 50(err) 1 and further
overl ai d w t Hnfiandy dorgiulastheAppasensa Y kt uke appsrgstiadele ite §hesfeAnp PCR

System 2400 t er cl er (Perkin e cl.ed unde

fol | owi ng co ‘Pnitg‘iaal r'fglag_re %beT QF%E)}E d-‘r"@szf?)gék

m n. 45Cf or 45 ﬁ%r?@(ES‘r?r Lafl %@%ﬂﬁ&ﬁaéé& 49 Y35 588 alAE OFdrfli By Number
of thernocycles: Chain extension: 30 94C for 45 sec. 45C for 45 sec 72C
for 5 ri5n. Faidrowérigi dieel nmeyhbdeg.fdhehwngh i brechqpr-diimds waima2bs
separated on a 0. 2% agarose gel. The gel was stained with ethidiunbrom de,

and a maj or aiRflaksn Mo%mrtﬁfeﬁeﬁéﬂdbsér%&aﬁlwheabeﬁtﬁﬁélér of blipi ght
source (Fig. 4J.)nv(ed tlc%q ?.gali_yosxlmsuluaséencg J.ngo t%nderdlbmal nn?artserlal in
combination with other probiotic organisms, such as L.
acidophilus, L. brevis, L. casei, L. plantarum, L.
20 salivarius, L. bifidus, L. bulgaricus, L. causasicus,
Streptococcus lactis and other strains of L. rhamnosus,
or a combination thereof. In addition, L. rhamnosus
Tcell-1 is preferably formulated together with
lactosucrose, chitin, chitosan, manitol, yogurt powder

25 or a combination thereof.

L. rhamnosus Tcell-1 can also be used alone or with
other active ingredients as a medicament in controlling
the colonizationofundesirable intestinal microorganisms

in the alimentary tract of a mammal, to alleviate the



The PCR in Exanple 3 (c) was repeated except that the Ward & Ti nm ns'
primers were replaced with the rham and rhan2 priners designed by ?‘IﬁaMARrZ[gH
et al. (supra). The el ectrophoresis analysis on a 0.2% agarose gel reveale
.2 8 MAR 2003 13 that the anplified products contain a najor band of 863 by
(Fig. 5), which, as described above, waAs reported to be a critical

indicator to identify L. rhamosus. The experinents conducted in Exanpl es
3(a)-(d) 5 conclude that the biochem cal and genetic traits of the strain

Tcell -1 mat cf&%%d@éﬂb@@%%u%%si éﬁéfgb?el ONGhAY dSnSHPEEE £8nL-c4haprosus.

(e) Differentiation of strain Tcell- rom ot her L.” rhammosus strains 10
Usi ng TOPO TA oxmarliatgldvi ki do {dtnivert r egedsiohhep@63e by tatdditct captaileed in
Exanpl e 3(d) was cloned into a pCR-TOPOTM vector according to the protocol
provi ded by tdfe afdirif ;adeqeste pasfipr aprapl admiaigdyatHan i ntr oduced

into TOP10 One ShotT t, t ent | 1s.15 (lLnvi b
;Inegt ropor at i _gn. IEESI %%ﬁélbggg%g?i{g?o%%& atlﬁgn“g Fg\r{fls%i}%?r&%goi%ﬁ gt
sel ecti e m‘i‘l‘i’ﬂséﬁ&ﬂﬁ%’ﬂlﬁgéﬁa A8 Vet el @Rdelineo 868 Py er{gsﬁggpggs

sequenced. The sequence was as a query sequence and searc

agai nst a nuddfeaiidle risesnense. dat abase in the GenBank
(http://ww. ncbi.nl mnih.gov:80/entrez/query. fcgi ?2CVD
=sear ch&DB=ndkxaagtliciel : Thelaeiornet &} i ghawnesygisolgeild “Tabl e 2 suggests

that the strain Tcell-1.i hy| ogenetically distinct fromall,the six L.
r ham€mosus 25 strﬁ?ﬁsk"ﬁ?éitﬁ"igl%j‘} $her28fB ﬁRmbaBrée’d’%narE eN3¥ENPIDRR

sequences. Theydieqldsi St%glééaﬁgg%ggfsﬁmg}li%rTemsn%c YBLCoe 15 af4§, by 10

size, was deslignate uasuoa _
------- 10. . . . .participated voluntarily.in thisexperiment. . None §ZtBed~' S
........................................ e .. 99678
............. are .vegetarians. nor. have abnormal dietary. habitzgi Ghe.

~~~~~~~ d~~ * k% %% *x*x k% * * *x **k *(*kk **% *kkkk%

o ~£j.dycglu%z‘c%1|:£|_c|}<g@%\yeur& subjected to. fasting &rpl2 hours

LLA, L~Jd, Ld. ~~(0~ ~ ~~ d.] =~ ~i ddm=d~_ I, =~ L. i 6 08 QL
09 05 0~ 0 6‘50’1% %%‘%‘gicg-@é i#‘f“,’liiﬁgédﬂr}l %Jb%gésk Igpgﬁg{s?‘ﬁé‘goz a |
R KKK KK IGAR BB SE Y * mm?. in size, were.picked up. from di€feren®@d~~~~~
9962'1 S I EaR Ik b b I b S I 2 b I I S b b b b I I S b b b b I * % * % % % * % % T ,.,_T- T/\17~J~d~ ~

~~~~~~ A5~d0~-sitps LagHe gpper jegunum and rectumof each donor (Figures' ~' '

—~——— ~O~~ ~ ] ~\/~ ~ o~ ~ ~ *hkk )k kAhhkkhhKkk*k
****,IC,IC,IC,?E;JS?,IJ% )g.k*mli]eeé/is\sfsﬁlgspeé!imeggkﬂsegqu&nﬂa_shgdwithphysical

d—"S. 3-L1 . NQUMh 4 drg g nser=) dideb ol ddeof) "abd” stobel Tnish "

dO-~. L' ~zd~ ~ ~L' ~~ Jal: JHH-", L~~d~1~~Hzd, L TTI~I. S GOS0~ 0
Z O | ~: ~tcd-osld Gtoragepsbyatdon: (0} §%-NaOb; -k Pep tjook~0¢3%Z aTq~s
t~1 Foot ~dw a Z

Tween-80 and 0.02% Cysteine) for further analysis. The

20 specimens were treated in an ultrasonic bath for 5 minutes
and agitated vigorously for an additional 2 minutes. The
obtained suspensions were undiluted or diluted in five-

or ten-fold, and aliquots of the preparations were spread

on the following solid media to obtain the profiles of

25 enterobacteria contained therein (see also Johansson et
al., AppliedandEnvironmental Microbiology59(1): 15-20).

1. Brain heart infusion agar (purchased from Difco),

which is an enriched medium for aerobically or

anaerobically culturing the entire population of



"Z a MAR Zoos 15 Table 2 (continued) 70 80 90 100 110 120 130 140 150 160
170 5 TCELL1 TAAGTAACGCT~CACCAAGCAA' hGATGCTAGCCAACTAAGT TGATCGCCA@ZT'EWM
*******************AF21761

ATGATTAGGG ~GAAGT CGTAACAAGGTAGCCGTAGGAGAACCT~CGCGCTGGATCACCTCC * **  *
**************************************8** E08782 TGA\TTACII;‘I’GAAG‘I’CC_._T .
AACAAGGTAGCCGTAGGAGAACCI ' GCGGCTGGATCACCTCC 10 * * *x % * % % x% * * AR

18273 ' | TPGAAAACTGGATATCATI ~' | ~" 1" AAATGITT' TAAATTGCCGAGAACACAGGCCTATTTG
G\gjz_ggg © - ehterobacteria At 3T For 3 daysy et ']A_\|5:12120
---------------- 2. (Difco) - for -anaerobically- - cul EQPEERYS AAC

T 20 130 140 150 160 170 80 190 200 216 220 230 TCELLL
ACACGGCC. CAAAGTE o BACGGAGGCAGCATGTAGEAATG! 'dRGEACAATGGACGCAAGT(. ' PG 25 * ***x*
k% k% x xx AFD1761

TT TC | ' AAG. GAAACAG herchaathenpda agar | (DifCOGARACERRATIEIIAIN BF + * + + x

kkkkhkhkk k(kkkhkkhkkkhkhkkhkhkhk kkhkhkkhkikhkkhkkikikkkkikikkk*k
ACTi GAAAGTC: ph@grobically culturing the&éﬁﬁ%@%ﬁ T%(?iﬂ Qr* % %
RO xox R o BUAF18273 TATGAGQ ' |1 PCTAATAATAGAAATI ' CGCAT.

. . . CGCATAAC~ GACGCAA * * * **x xx AG1362
................ 4. . Azide . blood. .agar. . (purdBEELT EABACAKGAd) for

kkkkkhkkkhkkhkkkikkhkikkh*k*x U32966

e ae.r.ob.i.qa.l.l.y culturing .St:eptocmaie@&c‘ﬁcﬁ@@%@ays,

kkhkkhkhkhkhkkkkkkhkhkhkhkk*k AE]’I:

AA A A 0 6 T 2 (continued) 5 10 15
20 25 g %&%E'@' ?55’3%{ 2%%"%‘51% %@(F)g g@o%ﬁ’%‘o 2%{3‘45;39’0 TCELL1
ATGGAGCAACGCCGCGPGAGIGAAG&AGGEIIé1£EEEBG?A&A& @ABAIH)* ot EultdFimg21761

AACTI " PGT" | 1" AAGGGGATTACCCTCAAGCACCCTAGCGEEGTG . . CGACT
k% % %% % % % % EPOOTODACHEr Faceas xats »3FEx Lo+ P dary S+ + % E08782

*AA,?TL L~£‘T*TAS;IT*% %: o gEAC%rI(%%A%Wangégflcally culturing CGACT =

GTCAGTACAGGT TAAGLHY EARTECHLRGECAGAGGAGCCGATG * * * * * x %
** A61362 AACr I TA TTAGITZ' r GA TTACCCPCAAGCACCCTAGCGGGPG. . . o ovv v .. ..
FRHKAAAFH AR XA RSP SYEEd * *F PLOSEYIRTET * * agd’2966Difco) for

AACTI ' hG | ' 1' TAGTI ThGAGGGGATTACC~CTCAAGCACCCTAGCGEEGTG
* k% ok %k %k % % oanaepobdaakly coukburing <k xbifidusxatk Aft@lfg@r 5 days

AACTAG TI T@G%;FTA%&I%A%CC&TW%%Ie UREREEE 50 60 70 80 90



‘con s en s AACTI 1~T1~' AGT1T1' ~GAGGGGATTACCCT CAAGCACCCTAGCGC, (r"hG GA 250
260 270 280 290 300 310 320 330 340 350 TCELL1

AGAATGGTCGCCAGAGTAACPGTI ~' | bGGCGT' GACGGTATCCAACCAGAAAGCCACGECT  * * **
_ AF21761 TTGT .

TL' | TTGAAAACTGGATATCATTGT' PGTAAATG WIADAZ' | GOOGAGAACA *** *
kkkhkkhkhkkkhkhkhhkhkhkhkhkhkhkhkhkhkkk, *k* *khkhkhkkkhkhkikkkhkhkikkkhkikikkkkik*x E08782 TTG'I' . .

TC. ' | TPGAAAACTGGATATCATTGTATTAATI ' ~G | * 1' | ' TAAAT~GAGAACA * ** * * ** *
sk % % 5k AF18273
AAGGACGGAACT AATACCGATATGCTh CGBGGAGCTATAAGTAAGCT] 1~GA' | ~GGAGAT ** AG1362
CGA ARARCE-EGATATCA

2 8 MAR 2003

FREFIAA IR AR R A A KA A ARk Rk AE Y2966 ... CGAC
AAAAC hGGATATMA thre supper *je junum*specimenst* AF 12120 . Coe .o
.« +« . . . INameofthel - - . - - T Medr 11 —PGIT  CI T TGAAAA TATCA
100 110 conspnsorl GAJLT'TB'H'["CATI'I'TAA&{\KS TCEA APEA 40 ABA VAR ZEA 17| Table 2
(conti nued) 510 320 BB034% BER [3803KJ1GHAxJA00x L0 5x [ 10x | 1x | 5% [10x
TCELL1AACTCAGIGGE Ag -rﬁf G Ag'ﬁ O--r R 131 A26 5 \ngl'" 5 GAF21761

1 e T AN T kWi ** **%x
’?*A%ZS;Q'ZI'ICAh F e T T o o o o T o Fo o 1°6 7616 [70 |0

S VAT AT e o T 8 10 T80 -6 [0 [ 01061 0]0]0][0

+ +« + +« + . 1 - B . }JO]-0-] 0OfJO]J]OJ]O]JO]|]O[]O)JO]|]O|]O]JO]O]O
AA10** AF1827BTTRGGAA COANIOAG'PG'DAITD. ] 0.0 J.0J0]0])..... cC
R ABL36 2Tl ~G I TG AA . e AT**
*********15
U32966AAA. . . ga_m_e_o_ft_h_e_ _ Medium AT * % % A% % x %% x AF] D
120T1" (~' 1" h[5°M'"AA ~RBGA____ RA 1 _RCA A
e e L S e d e e T 470380 390
400 410 4204B02735 24500 2400 1 o 0 0 0 0 M 0 1
470TCELL1CGTAAAGIGA CAIGI 170l T] ™ 0" AACTCTIGAD GIIGAAAGC~ ~ I} TAACOGAGR2
O* % *xkkxx | \ 0 0 0 0 0 0 0 0 0
** AF21761GAAMTCBoATdeCA. L 0 1 0 1 0 1 0 | O dngBoancgtcol Osdssssxxssnx
Kk kKK kK Kk wxakgBodacadrfochalodesd L 0 1 O 1 0 19 Iyanccy.

f GACGCAAGTC. .In *the *reett;trsospecmens

AF18273C hCCRIERGIEFCA o . Medium | A0 CCOOCACACECGRO TSOR GTTTTAA
Al'PGCCAA. . |. Donor. . [~ . BHIA .- 1.. MRS .. .1 ..PEA.. .1.. ABA "1 "SBXA ~*I"**U3296
6GTI TTAAAThGECGA. . . . ﬁ .ig;. lgx 113; '253" 1(1)x 16x 59x .l%x i;[c slx. 18.x iﬁﬁ* rgx********
* %% AF12120GTELTABATL E&EA . 140con
sensGIT TA Apc—g3a— b1 1% ﬁ hg3 380 ke St btk i1 b8 N5 20 25
30 35 430 444 R e T ot e s S M LR

AAGT GCAT CGGARATTECGAPAL | B8AGT AL IABPCGIBAA MO GIAG] £ 1 47 * * **
AF21761 AGTACCARGI AAGM ACAAAGGIOGLA VISTACHAGEAE® 1.0, | 0. JC *****

* kkhkkhkkkhkhkkkhkkhkkhkkhkkhhkkhkhkhkkhhkkhkkhhkkhkhkkhkkhkhkkhkhkhkkhhkhkkhkkkhkkhkkkikkkkhkkkx *

AGTACAGGT TAA

E08782

(o] TACAAAGCCCGCACCOT COAT CCCTPCECACTAGGACC

C* * * * % **

kkk* * *x * *

GGGAAC PGAAA

Name gfitheg

73

Medium

A

CA GT|

ad.W.Va¥.)

AT X ]

ADx

CGA

ARAN

\ X

* ** A61362

I n I

ik *k Kk * *x ** *

ATC .

Srrxr

X

* 5

Xxoxx

x x

0
rxdr—x

U32966

[ATIHGIA

CGAGZ

TBA

AGAA

T0C(

Cl.

kkhkhkhkkkkkkkk*

f % % % Rk % % %

Y XE

* M *

kxQ* A

* Mk

k@

A

* 0

.

. GAACACA

TATBhCT

-

[

A

TMEA

Afp(

Y:LGAT

M 150 160 170

I\

J6

7.0

AJpA

%ﬁ%
M

0.

0

M

le

I80 190 consé

10.

15

T A= A am\ = o

. adar? RE

$
¢

1%,

* % k Kk Kk k
represen

AP

. . t's'R6405A 51
GATGAAGGACGGAACIMTACCGATATGCl f CGGGGAGCTATA. .

plate is higher than 100.

* Kk K x k%
agar; and

TA
™7

RER

* k%

represe

* kK Kk kkk kekkk

\ 4801500 510 520
530 540 550 gGOT)@?@b%@agg@BﬂF@EE&rfsents braln heart agar; MRS represents MRS agar;
CGG hGAAATGCG' | PRRGXPATATGVAGAACASCGAGEECCEAAGEBEEED s~2 2 iRCE@T~aGF /A 8BAY * ***
** AF21761 GATGCAACEARGCECAACHALARACEHEATAT VBEGR depes seiSGACGISEAEA bile glucose,

r’fts relnforceé éi‘osEQSZaBZ

5X and 10X are the dilution folds of the bacterial suspensions.
The letter M indicates that the number of bacterial colonies on the medium



‘* **’ ** * * %% * * * **%* AF18273

- GGCGAGCGAAGT GGGAAGAGCCCAAACCGAGAAGCT PCCTTCPOC~-GCEGT T~GTAGGAC PGG * 7 B M’AR 2003
** A61362 ............. GCATAACCGCCTGACGCAAGT CAGTACAGG
kkhkkkhkkhkkkhhkhkkhkkhkhkkhhkhkkikkhkhkkkikkhkkhkkk*k U32966

. GCATAACCGChGACGCAAGT CAGTAQAGG * * * ks sk sk ek sk sk ok ek ek
AF12120 ............. GCATAACCCCTGACGCAAGTCAGTACA 200 210 21 8 consens GCATAA
CGCA ACGCA G GTI' CA 40 2 8 MAR 2003 19Table 2 (continued)550 560 570 580
590 600610 620 6

6505TCELLlAd@MW&A%&ﬁ%&&%Aaﬁ%&ﬁ&mv

kk*k Kk *x k Kk Kekk*k

0" *tHe upper jejunum and rectum specimens are quite
** AF21761GTAAC, C rl ' f GAT GATT........... TCCGAATGGEGGEGAACCCAGTA. . . . CACH**
************id\iifkf@\re&ft\'******************
***10E08782GTAAGCI 1 TGATCCGGAGA ........... TCCGAATGGGEGGAACCCAGTA. . . . CACr
* % Example 2: Isolation of Lactobacillus

215032086AF121 20560 BNERSETE, CR0R 988856 H0 £l o060 GOOTBB 100

71025TCE|-|-1%%@@%9@@9@%@6&%%&&%@%@@%6@%@ *

*k*k* * **x *x * *

*xEx AF21761AHepEHAtely TAT FEEEHCURAGRGAAT ACdLAGCONTERNing JTRGBEGEEAGACGC: * *

*rREE % * **EQ8782ATCAG | GPGT~CCTI " 1~"1"' CAGTGAATACATAGCI ' GGCCGGECG .
m@g@(macancu’ba’tﬂon, the colonies surrounded by clear zones

** AF18273GCCATAGAA GGATCCTAG136
235U32966AF12’f‘2’(?c8ﬁﬁ§ ARy 454 e%‘?@AW d%aszg ‘?&Slfgrfe %%Cﬁaaa 5 10
670 6830690 tH & f7%%dEﬁ% L4Bpie %e%@%d7%9tﬁ7§%lrﬁﬁhh%se and 0.05%

ATTAAGCATI ' COGCCT CTCAAAGGAATTGACGG * * %% 'x *x
AF21761 mmbmphenol Cred.. FlnalMAACﬁlh'léCT&A(Bl’bw’ish *¢oEOBT8E,
AACH GAAA. . ..o CATCTAAGTACCCGGA ** * ** AF18273

GAGTACGCCGARTESymaly |cqns@@tlt§@mm&e&e@4@e#@}s AFEFS2Pisked2vB6

AF12120 consens 0.74Q 750 7 IVAR 20 anpl e 4:
Char act eri zatd 6:}1%81’:1:%‘ gﬁ‘ﬂggﬁg eF? { akf %&(ﬁ gr an(%"eatrjlfi éggﬂgﬁ/ﬁgél iquid
nedi a were prgpal 1%apﬂz 2at 37%¢ rerand c@ysf gectiMelyr Ssheyppl enent ed
with 0.3%bile salt. 5 To 1. 5 nl of each nmedium 106 Tcell-1 cells were

i nocul dtbed arEkampdebadt eIidaﬂalefrmm&Inl pfal. ¥MamndBapllesleicas@ hewted at 0
and 4 hours after the inoculation, and the popul ati ons of the

m cr oor gani siE433each culture were assessed with reference to the optical

density at 62&)mﬁer1m0er;r@aet{oer§uﬂeh§téfﬁ shown in Table 3.

The Lactobacillus broth prepared in Example 2 was

precipitated, washedwithdistilled water and resuspended

20 in a defined amount of distilled water. The bacterial

suspensions thus obtained were investigated using an API

50CHL kit according to the protocol provided by the

manufacturer. Upon this procedure, a strain of L.

rhamnosus was identified based on the fermentationpattern

25 specific to the species (Figure 2) and designated as L.
rhamnosus Tcell-1,

Total DNA of the strain Tcell-1l was prepared from a

3 ml culture growing in the mid-log phase according to

a conventional method described by Sambrook et al.



Tabl e 3 I ncubati onOD620t i meH2H3HAHSHG60 hour 0. 010. 018. 010 00. 0140. 0124

hour 0. 010. 018 0.016 ~0.025 ~__ 0.030 As shown in Table 3, the grcrzvtmmgtmm
of L. rhamosus 15 Tcell-1 remarkably reduced as the cultures were
acidified to a pH at which the ingested substances would encounter in an
animal stomach, i . e. , a pH of belowWw®B . Surprisingly, the cells

i ncubated in such an acidic environment for 4 hours can still restore their
normal gromh if transferred 20 to a fresh MRS nediumat pH 6.0 (data not

h . The d indicate that L. = t gl ttack
shown) e Pé k%xgl?ég,a §. that . r PaLTC@UJT%ng??é) VDAL I attac

of gastric aci ol efance of 'bilé salt Exanp was repeated
except that tyendRE bited d, 25168 8 rixpRa aboed.albidre: tsat Brass¢qeentrati ons
of 0. 1, 0.2, 0.3 and 0.4s, respectively, while the pH of the nedia was 2
8 MAR 2003 2amdbnstaumpsnded & 30 5.1 Tfe TEedbulfiferar@d sitbwdTy Tdot 4.

Tabl e 4 I ncubatjonOD620ti ne0, 190. 2%0. 39%0. 499 hour 0. 0110. 010Q. 0130. 0184
hour 0. 0280. 025F 15 {f-hp Pl 8. 9) g3 e PR, §abiE1an FRUSSORERIRES ¥BEd t hat

the growt h of rs S T = tal t i l.;of bile.
(c) Res;@?st ancueé'et% lgﬁgpgi g?ll%{s}‘gy}g]ar#@gYiégﬁofdspgglrg%e}c?grg?aslltgﬁégﬁgﬁsi on
froman overmpghth&€ust s enofcblirhamosus Tcell -1 were spread on 10 MRS
agar nedia added with 10 a g/m of kananycin, vanconycin, chloranpheni col
or anpicillin(bJAfREpotyihatanalysisrhammosus Tcell -1, while its growth was
attenuated in the media containi nglﬂghl or anphenij col or anpicillin, wasfound to

be tolerant of kafdhy@hRES&ICERGEN: WESS(IPRRPEIRY ERSEFiGdon
From an over AATLel o060 6P BRT naRtda BB Fnd il L ERb B VAR 0o
medi a .j0Fach fdr theorlrat.esTwasdai geybatiefredusds Grépe PradwiirintHrnehi ch 7
m of soft agar m xed with 100 20 ,u 1 suspension fromone of the nine
ent er obact er ivelbs péian®. 8% sgedoise dealbl 2nd elputadvmded dgighvabeakirRBd) was
pour ed. out at 5 V/cm for 2 hours. The gel was then stained with
ethidium bromide, and an image of the gel was obtained
as shown in Figure 3A. The DNAs on the gel were denatured
15 and transferred to a nylon-based membrane (Hybond-N*,
Amersham) as described by Sambrook et al. (supra). To
prepare the probe for Southern analysis, 1ul of E. coli
MRE600 165+23S rRNA (purchased from Boehringer Mannheim)
was used as the template which was amplified via
20 incorporation of [a-**P]dCTP by AMV reverse transcriptase
(Bethesda Research Laboratories) and random primers.
Blots were hybridized at 68°C for 16-24 hours in a
hybridization solution containing 5X SSC, 1X Denhardt’s
solution, 1% SDS and 100 mg/ml of Harpin sperm DNA, washed
25 properly to enhance the signal-to-noise ratio, and
subjected to autoradiography. As shown in Fig. 3B, the
ribotype of the strain Tcell-1 was in perfect agreement

with the typical pattern of L. rhamnosus as described by

Rodtong et al. (supra).



2 8 MAR 2003 23 Tabl e 5 Bact eri umvedi untnt er obact er
aer ogenesDI FCO0001d ostri di um perfringensbrain heart infusion 78 MAR 2003
(anaerobically cul tured)Kl ebsi ell a pneunoni aeDl FCO0001Yer si ni a
enterocol iticabrainheart infusionListeria nonocytogenesbrai nheart
i nfusi onStreptococcus nutansbrai nheartld nf usi onG trobact er
freundi i DI FCO0O001Shi gel |l a dysenteriaeDl FCOO0O 1 O_ ~Yersinia ruckeri
~DI FCO_ _ 0001 The obtained cultures were incubated for an additional 5 48

hours at 37C %@dp@@s%r ad, 4 d Qabﬁ{ge £Y&Sya BaSgdr Pt RS/ Ppeaface of

i nhi bition rlngs aroun t'he colonies of L. rhammosus Tce , the inventor

found that the stéahm irQﬁ!1|e;1p§@tﬂoﬁfgnllfu_'Cadi’lf|']§'/céllp-pIeBI$At}|ﬂ£r@éQ’¢\éh of E.
aerogenes, C. perfringens, L. nonocytogenes, S. nmutans 10 and C. freundii.
The results smrBHgmyl§uégeéb lhat of Phamﬁ©§ﬁ5 Taelll of erhibBeEr sphami si ng

bi ot t f t | hi bi t th f th
Undosi red bad ok b 9 DRABuRBLL %P aw'ﬁé‘@' e
CONTAI NsNG L 4 d
CONTAL NG Lanslyimaeassaficibod Lac HDOTOF 4o cTosbized commberifeliond I

follows: 20 mixt&r¥\Rad08dddd d?gtmth:asﬂlllT@@ witer o af fiaali ¢onamnd- f or m ng
bacteria: L. acidophilus, L. brevis, L. casei, L. plantarum L. salivarius,

L. bifidus, lf &fl gariand, furtbausasvensaid Eitbpudcmnuus ¢okkti sThad L.
r harmosus TceII-l EXC|§|ents | act osugrose

chi ti n&chi t oLERCHOUPLXSERGV2S Rt 2FSF bR ﬁ% %@8 EE‘EVFEFW 2489y 1 ey and
wheat
eat grass jp ]é‘ﬁébﬁ‘?’rw |an)8§]s P4 I, hé:ﬁﬁéa% Jré'aC&nd?in@ﬁe

phosphat i dyl |na paci fica e pectin powder,

phosphqoidylﬂdyxaﬁﬁﬂg(aaﬁdﬂﬂiwﬁgia non-dairy probiotic culture:
rhammosus, acidophilus in a base of 15 FOS, peace river bee pollen powder,

stevia, freeze-dimkediabngopdbtack:currant, 9ddhdeds oh mbot extract 4:1,
45C for 45 sec.
72°C for 1 min.
Thermocycling: 94°C for 45 sec.
15 45C for 45 sec.
72°C for 1 min.
Number of thermocycles: 30
Chain extension: 94°C for 45 sec.
45°C for 45 sec.
20 72°C for 5 min.

Following thermocycling, the amplified products were
separated on a 0.2% agarose gel. The gel was stained with
ethidiumbromide, andamajorampliconof 220bpwasobserved
on the gel under a UV light source (Fig.4)

25 (d) PCR analysis using the Alander’s primers

The PCR in Example 3 (c) was repeated except that the
Ward & Timmins’ primers were replaced with the rham and
rham2 primers designed by Alander et al. (supra). The

electrophoresis analysis on a 0.2% agarose gel revealed



beetroot extract, Siberian ginseng extract0.4~ pacific kelp 4 : 1 extract,
artichoke 4 : 1 extract 2~, soya extract, bilberry extract5:I, pi neﬂﬁpﬁm 2003
extract, cranberryjuice 20 extractl 8:1,rosehip extract4:1,|ycopene, Ml
Thi stl e PhytosoneTM G nkgo Bi | oba Phyt osomeTM and G ape Seed Phyt osomeTM-
Q her ingredients: Vitamin C cal ciuml3magnesium zinc. 25 2 8 MAR 2003
25 Formula 2: Nine strains of lactic acid-formng bacteria: L. acidophilus,
L. brev.is, L. casei, L. plantarum 5 L. salivarius, L. bifidus, L.
bul garicus, lehG243aSiaaa 131G d- p/dARIBIES UHnkehid -al maGRCitaRd 3¢t 88,
| act osucrose oligo, |actose, dextrose, powered mlk, "vegetable oil and
smal | anmount $pof(Fdry .emyl, swhiieh,and dakairdbesic abomiengwaiss repatréeddoBopeanut
10 and raisin granules to nake up a probiotic healthy dessert. Wth this
i nvention thie expsimitiechl | indiscappar eat idpat iAymdr-oddatedifiscat i ons and

i ati bg, made_wi t hout  departing from.th d it of thi
{nvention. 15 |t TN « REPEFORENFAt cHABHUERSE thi's FROBRLFGN D) ed only

as indi gat ed chai s ..o 3 : TI NG (1)
CENERAL NFO?éI\%lIéIl%@(i A%%’ﬁ APhepical ffoeed D e %g\ljg%o.‘:,hguo_
(ii) TITLE OstrMENTGEN 1 +Baiohsced |wisth helos usohs SI8AH BADoNGESy THERECF
(iii) NUVBER OF SEQUENCE: 1 (iv) CORRESPONDENCE ADDRESS: (A) (B) 10 (C) (D)
(E) (F) (v) COVEDEIORESSEE: IBTREGTUSCI TY: STATE: COUNTRY: ZIP: ' UTER

READABLE FOR 15 (A). MEDI UM TYPE: | o .di sk UTER: .| BM PC
oAt bl 6 (G O RERKE REPEVSEEND (15 SRR Cat L Do eF M A - CLRRENT

APPLI CATI ON %’Ttﬁfzn ﬁou‘érg CATI ON NUMBER: (B) FILING DATE: (O
CLASSI FI CATI (1 X NI CATI ON | NFORVATI ON: (A) TELEPHONE: 25 (B)
TELEFAXQ Using TOPO TA cloning™ kit (Invitrogen), the 863 bp

product obtained in Example 3(d) was cloned into a

pCR-TOPO™ vector according to the protocol provided by

the manufacturer. The resultant plasmid was then

introduced into TOP10 One Shot™ electrocompetent cells

15 (Invitrogen) by electroporation. Following

proliferation of the transformants in a selective mediun,

the plasmid was harvested and the 863 bp insert was
sequenced.

The sequence was used as a query sequence and searched

20 against a nucleotide sequence database in the GenBank

(http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?CMD

=search&DB=nucleotide). The sequence alignment shown in

Table 2 suggests that the strain Tcell-1 is

phylogenetically distinct from all the six L. rhamnosus

25 strains available in the GenBank based on the 16S rDNA

sequences. The Tcell-1 DNA sequence shown in Table 2,

which is 776 bp in size, was designated as SEQ ID No.l.



(C) TELEX: 2 8 MAr~ 2003 27 | NFORMATI ON FOR SEQ ID NO: 1: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH: 776 BASE PAIRS (B) TYPE: NUCLEIC Ag:\JEZ Euﬁ 2003
STRANDEDNESS: SI NGLE (D) TOPOLOGY: LINEAR (ii) MOLECULAR TYPE:
~ SEQUENCE DESCRI PTION: SEQ I D NO: 1: 10 TATACACTGG TACCTCCCTA AGTGGGATAC
ATTGAAACAA TCTATCCGCA TAATCAAGAC. . . . 601 £GCATGTCTT GCTAAGATGC GTAACTATCG
CTTTGGATGA CCCCGOGTAT AGCTAGTTGT. . . 120 CGCT CACCAAGCAA TGATGCTAGC
CAACTAAGTT GATCGCCACA TTGGACTAAA. . . 180 @Q%AA ACTCTACGGA GGCAGCAGTA
GGAATCTTCC ACAATGGACG CAAGTCTGAT. . . 240 GGAGCAACGC CGCGTGACTG AAGAAGGCTT
TCGGGGCGTAS YABAROmEATH SO TIRBAGAAG. . 263801 q slapnperTEsnat! WGAGTAACTG TTGTCGGCGT
GACGGTATCC AACCAGAARG CCAQBGCTAA. . 2860 CTCAGTGCCA GUAGCCGOED TAATACGTAG

GT GCG FFAT ] CT
CATaT eAAG Gt T R I T oA
GAAGAGGACA GTGGAACTCC ATGTGTAGCG. . . 544 GTGAAATGCG TAGATATATG GAAGAACACC
AGTGGCGAAG ABREAITGTCT THEAEAERIAECE . (FEACA S ATAGATTIIEAMACACT cXRA

AACAGGATTA GATACCCT GG *FRABTEEATGE* . %G*WA%@H**&M‘GCT%*WWGCE

TTTCCGCCCT HORTRICCCCETMGTRACKEATCC : (TR ACATRATSASAG E CPAK I EAGAAASSEORECCA
C TCAAAGGAAT ,TGACGG, 4 . - 4.4 7§ # 2 @ HAR 200328 CLALVS 1. A

bact ial isolate of Lactobaci I | us rhamosus which is deposited in Food

I ndust ry ReMd8#th Sl TEAMGCAAMAPACTAAGTCIA A -h - @HCAMEIIF b
number CCRC 910145 5 and in American Typge*&tlt*site Cefiter (ATCC) with an
accessi on nughe) PTA-2406. 2 . ACTAGEARACAGROTGAARGRUTOACG Lt he, bact eri al
isolate of daim1l, and an acceptabl+eEXedxRikxx b+ 8%+« The conposition of
Claim?2, whi in a formsel ected f si sting of
beverages, l@g%ébsam mal feed, angﬁ‘ w@(}é @tﬁﬁé@ls 4.-The -
conposition of Claim2, wherein t hE¥REEFPFERFEPEE S5 ucr ose, Chl tin,

chitosan, mmIpIZy, yogurt powder OKAGBASATHOACFGARAGTOTGACRCS. . . 5. . The . |,
conposition of a ai m 2, wherein th bact i al 20 jpsol ate is formulated into

t he eXC|p|ent to ether with 0 I ted,f omthe gr oup
consi sting Y 59 aci dophi | us}fi‘1 (‘E 8€ %W&ﬂﬁﬂemﬁ (?pl agté

sal i %@rius, L. b| fidus, L) bulgaricus, L. causasicus, Strept ococcus | actis
and other strains of L. r hammosus, 25 or a conbination thereof. 6. A

phar maceuti cal conpositiofpy conpri 20 ng a pngbiotic 4gnount oyt he baggeri al

isolate of Caiml. 70 30 90 100 110
TCELL1 OCGCATGICFIGCTAAGATGCGTAACTATCGCTHGGATGAOCCCGCGTATAGCTAGITG
25 k% ok * ¥ %k k ¥ ok E S I
AF21761 GCGTAA...... CCCTTTTAGGGAGCGA. . ... v vt GCCGTCTAAGGTGGGACAA
Fkdok kK ¥k kkk KX * ¥ ¥ ¥k *%
E08782 GCGTAA...... CCTTTTAGGGAGCGAG. . ... vvv . COGTCTAAGGTGGGACAAA
*% ¥ *
30 AF18273 TTAGTTTTGAGGGGATTACCCTCAAGCACCC......... TAGCGGGTGCGACTTTGTTC
Y 5% 72
L0372 Y P
35
.Y S 07 .
consens

40



2 8 1 ~AR 2003 29 7. The pharnmaceutical conposition of claim®6 for use in
- the treatnent or prophylaxis of gastroenteric disorders. 5 8. A nBZIﬂoMARom%
the treatnment or prophylaxis of gastroenteric disorders in a subject in
need of such treatnent or prophylaxis conprising admnistering to the
subj ect a conposition containing a probiotic amount of the bacteri al

isolate of Claim1l. 10 . A AQ@ Af f @ AA, . AS@ Ay. Af . Af . @ A
A LA, AT A@ . A@ AAT e#. ASUS | . A@SQ)Q%Z ﬁ@%ﬁ%&ﬁA A AF& g [
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ca] ca] ca] ca] ca] ca] ca] ca] ¢@] caU] c&80uV] ca \ng ca 10 110 120

UV] ca] cTa] ca' ~45tyz& / 069300 KNzupye [ V] cd]s6a] ca] ckdg c" a] c'1&) c<a] caV] caV] caV
| cal sa] ca] opyy £pVhaRdEORBERNbRICERNRATSEH PRl AThAGHTRRTCRCREA BB AR ] c2

* kX * * Kk ok Xk ¥ ok _ ok *% % * &k
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AF18273 GTCAGTACAGGTTAAGTTACAAAGGGCGCACGGTGGATGCCTTGGCACTAGGAGCCGATG

* Ok * * * ¥ ¥ * %

A61362 AACTTTIGTTTAGTTTTGAGGGGATTACCCTCAAGCACCCTAGCGGGTG. ... ...t ...

sk ok o ok ok ok ok ok s sk kol s s ok ok ko sk s ok ook ke sk ko sk ok sk ok ok ok ok sk ok

15 U32966 AACTTTGTTTAGTTTTGAGGGGATTACCCTCAAGCACCCTAGCGGGIG. ... ...\ ...

ek sk o ok ok ok e ok ko o sk sk ok ok sk skok skookok sk sk skoskok sk ok skok ok ok sk kR ok skok ko ok

AF12120 AACTTTGTTTAGTTTTGAGGGGATTACCCTCAAGCACCCTAGCGGGTG. . ...\ ... ...

50 60 70 80 90
consens AACTTTGTTTAGTTTTGAGGGGATTACCCTCAAGCACCCTAGCGGGTG GA
20
250 260 270 280 290 300
310 320 330 340 350

TCELL1 AGAATGGTCGGCAGAGTAACTGTTGTCGGCGTGACGGTATCCAACCAGAAAGCCACGGCT

25 Fkkkk %% * E 2 *
AF21761 TIGT..... TCTTTGAAAACTGGATATCATTGTTGTAAATGTTTTAAATTGCCGAGAACA
ST RRRRkkk ok Rk kkkRkkkkkokkokk Rk kkkRRkkk kR ok dokk kK kk ok
E08782 TIGT..... TCTTTGAAAACTGGATATCATTGTATTAATTGTTTTAAATTGCOGAGAACA

% ¥k X * *% % ¥k Kk * * kX
30 AF18273 AAGGACGGAACTAATACCGATATGCTTCGGGGAGCTATAAGTAAGCTTTGATCCGGAGAT
% ¥ * ¥
AB1362 e e CGACTTTGTTCTTTGAAAACTGGATATCA
ok sk sk ook o ok ok ook ok ok ok ok ok sk ok ok ok ok ok
U32066 vovviie i e CGACTTTGTTCTTTGAAAACTGGATATCA
35 ook kckok ok osk ks sk skok ok sk ok keskockokkok ok ok
AF12120 i e CGACTTTGTTCTTTGAAAACTGGATATCA
100 110

consens T GACT T T CTTT AAAA TCGA A CA

40
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10% & () - 10V K1) %GEGEME'IWATGAGDFICTAATAA ...............................
FokkKk ¥k *k K% *
E08782 CAGCG.TATTTGTATGAGTTTCTGAAA. . .o i it i e en s AA
10 k¥ E I S * *
AF18273 TTCOGAATGGGGGAACCCAGTACACATCAGTGTATT . .o v e e GC
ko
AB1362 TIGTIGTAA. ..o ettt i ittt et ettt et ettt eneenns AT
Fokokok koK Kk %k
15 U32060 TIGT TG AA. ..ottt ittt et et ittt et ittt i e enarrans AT
% ok o ok ok ok ok ok ok K%
AF12120 TG TG AA. .. ittt ittt it i i ettt it e i esensrannsnnnnrens AT
130
consens TIGT TA A
20
370 380 390 400 410 420
430 440 450 460 470
TCELL1 COGTAAAGCGAGCGCAGGOGGTTTTTTAACTCTGATGTGAAAGCCCTCGGCTTAACCGAGG
25 * * kkkk ¥% * k¥ * %k
AF21761 GAAATTCOGCATCGCA. .......cvvvvvvvvnvnnn, TAACCGCTGACGCAAGTC. . ..
soskskokodokok ko okokok ok sk s skokok ok ke sk ok e ke skok ok
EO8782 GAAATTCGCATOGCA. . ...ovviiiviiniin e TAACCGCTGACGCAAGIC. . ..
¥ *% *¥ % *
30 AF18273 CTGCAAGTGAATACA. . ......ovvriiivninnnn, TAGCTTGTTGGCGGCAGACGCG
¥ % *
AG1362 GT T TAAATTGCCGA. . oottt it ettt it et ir et aeetieeenanns
ok ok o ok ok ok ofe ok ok ok ok ke ok ok %k
U32966 GITTTAAATTGOCGA. . oottt ittt it it i i et sttt e e ia e
35 e o 2 ok o sk o ok ok o ok ok ok ok ok
AF12120 GIT T TAAATTGOGA. . oottt et ettt ettt e e
140
consens GITT TA AGC CA A T
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TCELL1

AF21761

E08782

AF18273

A61362

U32966

AF12120

consens

TCELLI1

AF21761

E08782

AF18273

A61362

U32966

AF12120

consens

&g(fggntlnue

430 440 450 460 470 480

490 500 510 520 530
AAGTGCATCGGAAACTGGGAAACTTGAGTACAGAAGAGGACAGTGGAACTCCATGTGTAG

* *k * * * Kk ok * *
AGTACCAGGTAAGTTACAAAGGGCGCACGGTGGATGCCTTGGCACTAGGAGC. . . . . ... C
sokkkk ok kkkkkkdkkokkok koo kR R Rk sk sk ks ok ko *
AGTACAGGTTAAGTTACAAAGGGCGCACGGTGGATGCCTTGGCACTAGGAGC. . . . . ... C
* %k ok ok k% ETTT R B * ¥ % * *
GGGAACTGAAACATCTCAGTACCCGCAGGAAGAGAAAGAAAACTCGATTCCCATAGTAGC

CEET I * ¥k k ok kk ¥ %

. . GAACACAGOGTATTTGTATGAGTTTCTAATAATAGAAATTCGCATC. .. ..\ ... W

stk ok ok ok sk ok ok ok sk ok ok ok ok sk K ok s ok ok ok ok ok sk o ok sk ok ok ok ok ok ok

. .GAACACAGOGTATTTGTATGAGTTTCTAATAATAGAAATTCGCATC. . ........ ..
KK R A F A A A F R AA R R R R F AR F A
. .GAACACAGOGTATTTGTATGAGTTTCTAATAATAGAAATTCGCATC. . . . . ... ..
150 160 170 180 190
GAACA AG ATTGAG T ACTAAAATA AA CCA C

490 500 510 520 530 540
550 560 570 580 590
CGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCIGTA
* * % k¥k k% * % % % * *
GATGAAGGACGGAACTAATACCGATATGCTTCGGGGAGCTATA. . ..o o v e a et A
ok ok koo ok Rk ok ok sk skok e skok ok ok ok kR sk sk sk ok sk ok ko ok ok *
GATGAAGGACGGAACTAATACCGATATGCTTCGGGGAGCTATA. . . oo v e vv e A
B LT I % k% k¥ *  kkk
GGCGAGOGAAGTGGGAAGAGCCCAAACCGAGAAGCTTGCTTCTCGGGGTTGTAGGACTGG
¥k ok k % kk % ¥k
............. GCATAACCGCTGACGCAAGTCAGTACAGG
sk ok ok sk ok ok ok ok ok ok kR Rk kR Rk kK
............. GCATAACCGCTGACGCAAGTCAGTACAGG
Rk ok kok ok ko dok ok dok ok ok Rk kR Rk ok kK
............. GCATAACCGCTGACGCAAGTCAGTACA
200 210 218

GCATAA CGCA ACGCA G GT CA
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Example 4: Characterization of L. rhamnosus Tcell-1

(a) Tolerance of acid
MRS liquid media were prepared at pH 2, 3, 4, 5 and
6, respectively, and supplemented with 0.3% bile salt.
5 To 1.5ml of each medium, 10° Tcell-1 cells were inoculated
and incubated anaerobically at 37T . Samples were
collected at 0 and 4 hours after the inoculation, and the
populations of the microorganisms in each culture were

assessed with reference to the optical density at 620 nm.

10 The results are shown in Table 3.
Table 3
Incubation ODg3
time pH2 pH3 pH4 ~_pHS pH6
0 hour 0.01 0.018 0.010 0.014 0.012
4 hour 0.01 0.018 0.016 0.025 0.030
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As shown in Table 3, the growth rate of L. rhamnosus
Tcell-1 remarkably reduced as the cultures were acidified
to a pH at which the ingested substances would encounter
in an animal stomach, i.e., apHof below 3. Surprisingly,
the cells incubated in such an acidic environment for 4
hours can still restore their normal growth if transferred
to a fresh MRS medium at pH 6.0 (data not shown). The
data indicate that L. rhamnosus Tcell-1 can tolerate the
attack of gastric acid.

(b) Tolerance of bile salt
Example 4 (b) was repeated except that the MRS liquid

media contained bile salts at concentrations of 0.1, 0.2,

0.3 and 0.4%, respectively, while the pH of the media was
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constantly set at 2.5. The results are shown in Table

4.
Table 4
Incubation ODs20
time 0.1% 0.2% 0.3% 0.4%
0 hour 0.011 0.010 0.013 0.018
4 hour 0.028 0.025 0.023 0.032
5 From Table 4, it is demonstrated that the growth of

L. rhamnosus Tcell-1 was sustained at a high level of bile.
(c) Resistance to antibiotics
2-3 ml aliquots of a bacterial suspension from an
overnight culture of L. rhamnosus Tcell-1 were spread on
10 MRS agar media addedwith 10 ¢ g/ml of kanamycin, vancomycin,
chloramphenicol or ampicillin. After incubation, L.
rhamnosus Tcell-1, while its growth was attenuated in the
media containing chloramphenicol or ampicillin, was found
to be tolerant of kanamycin and vancomycin.
15 {(d) Inhibition of the colonization of other bacteria
2-3 ml aliquots of a bacterial suspension from an
overnight culture of L. rhamnosus Tcell-1 were spread on
MRS agarmedia. Eachof the plateswas incubatedat 30
C for 22 hours, on which 7 ml of soft agar mixed with 100
20 11 suspension fromone of the nine enterobacterial strains

listed in Table 5 (purchased from the FIRDI) was poured.
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L. rhamnosus Tcell-1l can be utilized in various forms
of foodstuffs, two examples of which are described as
follows:
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15 It is therefore intended that this invention be limited

only as indicated by the appended claims.
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15 4. The composition of Claim 2, wherein the excipient is
lactosucrose, chitin, chitosan, manitol, yogurt powder

or a combination thereof.

5. The composition of Claim 2, wherein the bacterial
20 isolate is formulated into the excipient together with
a probiotic organism selected from the group consisting
of L. acidophilus, L. brevis, L. casei, L. plantarum, L.
salivarius, L. bifidus, L. bulgaricus, L. causasicus,
Streptococcus lactis and other strains of L. rhamnosus,

25 or a combination thereof.

6. A pharmaceutical composition comprising a probiotic

amount of the bacterial isclate of Claim 1.
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