[ DESCRI PTION] [Invention Title] NOVEL LACTOBACI LLUS PLANTARUM AND
COVPCSI TI ON CONTAI NI NG THE SAME 5[ Techni cal Fi el d] The present

i nvaiET HKRROPYL 49D novel Lactobacillus plantarum var i Wi 28HY Q4777 Al
conposition conprising the sanme. More particularly, the present invention
relates to a novel Lactobacillus plantarumvariant useful in the prevention
and treatnent of enteropathy and i mune di seases and a conposition
conprising the same. 10[ Backgr ounfDBSCRIPTION] Lactic add bacteria are
abundantly present in fernented foods such as Kinthi and usually dwell in
the digestive tract, functioning to degrade fibroid materials and conposite
proteins into useful nmetabolites. As suck live mcroorganisns that confer a
heal t h bendIntentiontPilehost by i nproving the microbial environment in the
gut are 15 generally called probiotics. To function as probiotics after
oral uptake, m NOIEJanLAGTOBACIEEHSh PHRANTARYM nAND vEOMEQRISION ay on
intestinal surfaces. Therefore, they are fundanentally required to have a

t ol er ance €@NIABNEN{E THiE 8AMEdJ and an ability to adhere to intestinal
epithelial cells. Representative anong probiotics are Lactobacillus sp.

m croor gani sns, which 20 are abundantly present in Korean conventional

fermented fQods .such Ki nchi. Lactobacillus sp. mcroorganisns are hono-
or hetero- f@?&b"ﬂf"jﬁ{‘]‘?}gfl actic add bacilli which can be readily found in

h d i mal t in the f tati f . di t

veget abl es. | LactDBaBrrrtantgioch ST B AP ApBEIRS sl Rpata's o
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Aci dophi | idheer 8 @Y SRA i RIHRALS M AChiSosflh DAGindlg thEsime act |1 ke an
ibit the growth of dysentery bacilli, sal nonella,

antibiotic and I n
st aphyl ococci, E. coli, etc. Reportedly, this natural antibiotic can bind
t he bowel by suppressing the growth of diarrhea-causing bacteria and
normed i zi ng[Baﬂ%rbﬁm@Amnal m crofl oral environment (M chael and Phili ppe,
Probiotics and prebiotics: Effects on diarrhea, The journal of nutrition,
Vol ume 137, Mar dmcB08dd bpagdsaR@BEnd4ni; preténtRo bernfentddfoods simhatsikimchind

probiotics: Are they functional foods?, Anerican journal of clinical
nutrition@nﬂaanﬂyZﬁwﬂjunbeZm@ﬁﬁwpagdsﬁmﬁﬁzsmgﬂelggﬁﬂbﬁbﬁﬂin&@ﬁﬁ@i@E&earch
has been made to take advantage of Lactobacillus sp. mcroorganisnms in the
devel opnerompskitpprsti¢ing into ugpSntrsetabeliteshi nid suchdive migearggnigns Haheoriesa
causes livestock to | ose weight or even die. TqQ.increase |ivesjock

product i orhealth hepefir ey dhe hagt b dmpradng dhe gniseebia senvisonmeng an dhe g &% een
general ly added to
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i nfecti ou%n%bﬁl%@%gdhe\r/ggouques%ﬂegﬂgl&afge%_, pages S93-S106) .
Representative among probiotics are Lactobacillus sp. microorganisms, which
20 are abundantly present in Korean conventional fermented foods such as Kimchi.
Lactobacillus sp. microorganisms are homo- or hetero-fermentative lactic acid bacilli
which can be readily found in human and animal guts or in the fermentation process of

diary products or vegetables. Lactobacillus sp. microorganisms are known to have the



In addition, lactic add bacteria such as Lactobacillus sp. m croorgani sns

are known to exhibit imunopotentiating activity. Wth the a vat ] on of
enviXaneR2e09/90191% i on in the worl d and the increased WQ%Q&%‘%"‘%#S@%M

food, allergy 25and atopic di seases associated with abnorm

i rmunonodul ati on have been increased rapidly over the world including
Korea. In Europe, keen attention has been paid to bacteriotherapy in which
pat hogeni Gehibfadig fgaiirsnsf aitantti sphthesis atichndee reetivity andbblovdrdraldsteralhe
oral adm nistration of, for exanple, lactic acid bacteria, thereby treating
or al | evi atdwdgioni ineakliion £ nepdainitphd intestines athan adidinpbh that irgnbiss the
Lactobaci | | us rhammosus GG has 5 reduced the onset of atopic diseasges in

i nfants t extesibe tgnewtte vk hatril [bactetini sush, asaE. colippn biastridian isndpmpray g
prevention of atopic disease: a random zed placebo-controlled trial,

Lancet, Voliameeagi copgtinationoodcidephibia, prodgcadbpiermsnting laghs agd Kiis
atopic dermatitis were reported to undergo decr.ease i Q@hg the area and
ext erft of agerliket pri antiietic @rdy NEPE RenBH ngdﬂfpﬁila Spimonetla,
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response QiinicQhutfilib, WRllumk ¢ ke 2000, Pattes 168251188YBve an i nfluence on both

20 innate 1munity and adaptive inmmunity. In the intestinal imune system
the cells inpartA@@el RRSireh i FEEUBEdY Hadend take dbahtdgeoot ilatebhditus op.

pat hogens by recognizing and killing them In adaptive immunity, _

macr ophagesicroMibatisb 2y theadévelopnihtpbpabidtiosigents patlageak feadsl Hactediak i ng
antigens, are activated to stinulate the production of various cytol dnes,
inter ali aliatrhdcanset liviestb8k td lvse hieight egaven disonto dicrease livedecksprotugitrs of
the cell wall of lactic add bacteria are known to activate the NF-KB and
STATLSi gndiyi preveatihgvdbe ionseteofr diserasge sandihiptich dawp ybeen; ganerlly addedh QR t i on
of cytokines. In addition _|actic acid bacteria increase the pro uctiPn of
| L-12, | L-fesistogkdf fivestack. n Hieswevert besatsq ﬂ@,uwﬂf@ﬁlﬂhw@%ﬁ%@?%ﬂ% ent o

antigen-presenting cells abundantly found in.the | h nodes.and t cous
nmenbr anes r@ﬁﬁf@h@aﬁe@é%ﬁﬁé@ﬂdﬂwd@h&ﬂ“@%ﬂvﬁﬁﬁ é’§%‘§)  gis ocyte
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In addition, lactic acid bacteria such as Lactobacillus sp. microorganisms are
known to exhibit immunopotentiating activity. =~ With the aggravation of
environmental pollution in the world and the increased uptake of instant food, allergy

25 and atopic diseases associated with abnormal immunomodulation have been increased
rapidly over the world including Korea. In Europe, keen attention has been paid to



10 hurmoral immunity in the adaptive imunity. The cytokines produced by
antigen-presenting cells differ between the m response to Th2 res onse

| L- TZCT/KR2609/40491ht erf eron (EN) are predominantly protfedd@Lld/Qothe

response whereas the Th2 response predom nantly results in the productl on
of PGE2, IL-4, and IL-10. For imune system honeostasis, there nust be an
appropriate bal ance between the m 15 and Th2 responses. The di sruption of
Thi/ Th2 bal-efethediptesn Wich fpathofemit emitestirghrisingi-se aligiace@emith ddehyficialh 1
cells are nore effective against infection, while Th2 cells are responsible
mai nly f orbaatekiangithe ard atinfihistraeinosty for exmpbelachd/ﬂmhbar&émaaﬁlenchynmaﬁylg Th2
cells protect the body from dust and other undesired substances. WWen
excessi velor alletitnag dideas@h2 cel | s i nduce the hyperproduction of IgE

anti bodies, giving 20 rise to allergic reactions to protel ns which are not
normal |y anti genhaeperichas jpchatethe ar%@mtrahvmo pliss whaetose G 198 ance
with Th2 responses. A surplus or defi CI e of elther of th uses
di seaSes. reduend thesenset of iafopic cliseases %%W@%a\%‘@lm@@ gt Anhi ch
causes a decrease_in _Th2 response ut an increase in Th res nse
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pages 48- ARO t[?;@ba?é‘l Ei dvbRibe Me[[re i3ged m ce
that showed a ThZ2 bias gl aﬂgm ni stered orally W th Iactl c add %Vgcteri a,

the 1 FN-y qdoggyel of the splenocytes increased but the IL-4, IL-5 and I gE
| evel s decreased and that incubating the splenocytes isol at ed from

oval buni n- pri medrhelighiiufi6pavehiiating Mhdcteinisn of ket heid battehialhas been seadily
bacteria, brought about a change in cytokine and IgE | evels in agreenent

wi th the nesdakdiedoind Hmso%@tl toadei piovenat ltois gaperallyranferiedwhabrafteb deingse t he
i ncubation of only T |ynphocytes toget her with |actic add bact erl a did not

| eadi3 0 a intrgdirdedceiat an rmralemsie, i lacticFadig Hactewih  setflel daywnoayd dshabitethergitight t o
require antigen-presenting cells such as macrophages and dendrltl cells
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i nduces the production of interleukin-12 and interferon- ganma b e
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trlggered by an exceSS|ve 5Th2 response.
STAT signaling pathway in macrophages and thereby stimulate the production of



[ Description of Drawings] HG 1 is a graph showi ng the add resistance of
Lact obacillus plantarum CILP56. FIG 2 is a graph show ng the bilic add

r esi RTBAKR2009/d0bbaci | | us pl antarum CJ-P56. 10FI G 3 B0HY/ D647 6hB% ng
an adhesion ability of Lactobacillus plantarum CILP56 to intestinal
epithelial cells. FIG 4 is a graph show ng the concentrations of of
the Thl response-induci ng cytoldne IL-12 produced in the splenocytes of the
oval um n- pyitsieRes Teaddigvh Mgtid Badbaaeria fifieeast ey prodectisreef Bell MIt-18, and

Lact obaci | 'us pl antarum LP56 and ot her conparative 15l actic add bacteri a.
FIG 5 i s ENB«ajhdehdidiagelisherhidhnaendpreatalizats antigenf presemtifig 2ells abundantly
response-i nduci ng cytokine IL-4 produced in the splenocytes of the

oval uni n- poure ih thiedpmphawidegaiidh thebinaeousimembtaney ogthe digestivegadfjastvell as

Lact obaci | | us pl antarum CILP56 and other conparative |actic add bacteria.
20FI G 6 itheaxpressitn ehiblymphedyte acivatirg surface maolequles sugh ag NH{ . dasp landduced
I n the macrophage cell strain RAW264.7 treated with Lactobacil |l us

pl ant@ar um B%3 o cetotdhetnti-aliergr npEaperties gk adaymsates) tpedsysan  important

[ the dordnRURGEERRICLY | nanGHABR {1 Bt oAV ( haRdct JSEPRY o IBEARERTm
. gr aph SHENPHGRIETBRAPEE Qe Ueg 2L PebBE OB (L 18 meva 1 the
and other o er ohdBBPRAY ey 4 SEEH G ARRR LS b Ak T B, 0
el 11ne SOURE IR toiRelmeoic ety DY ki, £ T 5Pl BEGRETRE ' ©
ref ef(?nceshurﬁérairﬁﬁﬁﬂ{tﬁg* ihyﬂmggdgﬁre immunity. The cytokines produced by antigen-
presenting cells differ between the Thl response to Th2 response. 1L-12, IL-18, and

interferon (IFN) are predominantly produced in the Thl response whereas the Th2
response predominantly results in the production of PGE2, IL4, and IL-10. For
immune system homeostasis, there must be an appropriate balance between the Thl
15 and Th2 responses. The disruption of Thl/Th2 balance gives rise to immune-
mediated diseases. Generally, Thl cells are more effective against infection, while Th2
cells are responsible mainly for allergic and inflammatory responses. When acting
normally, Th2 cells protect the body from dust and other undesired substances. When
excessively activated, Th2 cells induce the hyperproduction of IgE antibodies, giving
20 rise to allergic reactions to proteins which are not normally antigenic (e.g., pollen,
foods). Thl responses must be in balance with Th2 responses. A surplus or
deficiency of either of them causes diseases. Chronic stress induces the continuous
release of cortisol, which causes a decrease in Th2 response but an increase in Thl
response, resulting in the induction of cancer, atopy, allergy, and autoimmune diseases
25 (Elenkov and Chrousos, Stress hormones, Thl/Th2 patterns, pro/anti-inflammatory
cytokines and susceptibility to disease, Trends in Endocrinology and Metabolism,



[ D scl osure] [Technical Problen] Leading to the present invention,
I ntensi ve and thorough research into 10 probiotics, conducted by the

pr esRGT/KR2069 40@918esul ted in the finding that a noveIW@@@b@é@éWﬁﬁ%p.
strain was isolated fromKorean traditional fernmented foods and was
identified to have an excellent nodul atory effect on Thl/Th2 inbal ance in
favor or Th2 cell nediated responses. It is therefore an object of the

present i NVERMETD, NovBinb¥t TH93pdpey839-368p Lact obacillus sp. strain useful as
a probiotic which has an excellent immunopotentiating effect, particularly

an i mmunonodul at Dacficekidebict@in stireuldts the prbdudtidnadfathe dhlncyfeline IdN-ya bith2
shift as well as show ng excellent add- and bile add-tol erance and adhesi on
on i nt est i supipregithésdléaat of thel Eh2l dytalsnesibthand Bbp exT lphphbeytes asshawn in

i nvention to provide a conposition for the 20prevention or _treatnent of

ent er opat han ircoimp exprimertt ({Matmizeki atads dha effedtof ozal feesting oh Lyatobngllg avegf t her
obj ect of the present invention to provide an_ i munaopotentiating_ .

conpoSi t i ofirade Fhiros Ay imeunegleluling £t piosurtion in spce Jorenah of FriphPeignce,
Sol Ut on) | Ene. b2, SERER. Lt Ieelote dbleches L EeT L A o
et o, P A R 0y Gt 0 S CESSl B
o e o AN, oSSR T o SRR Ml BTG L AR
| mur t opot @kl ol Rg-AUIRARL! bR REREL ShfobRE! BRARH! R RaRRARYRdd 256.
10 mice with a Th2 bias, together with lactic acid bacteria, brought about a change in
cytokine and IgE levels in agreement with the results of the oral administration
experiment. However, because the incubation of only T lymphocytes together with
Jactic acid bacteria did not lead to a significant increase in IFN-y level, T lymphocytes
are thought to require antigen-presenting cells such as macrophages and dendritic cells
15 for their IFN-y production (Kato ef. al., Lactic acid bacterium potently induces the
production of interleukin-12 and interferon-gamma by mouse splenocytes,
International Journal of Immunopharmacology, Volume 21, February 1999, pages 121-
131). IL-12 and IL-18, which are cytokines playing an important role in differentiating
ThO lymphocytes into Thl lymphocytes, are produced in macrophages or dendritic
20 cells. When treated with lactic acid bacteria, splenocytes or microphages are known to
increase the production of IL-12, IL-18 and IFN-a in dose-dependent manners. As
such, lactic acid bacteria increases the production of IL-12, IL-18 and IEN-a in
macrophages, thus promoting differentiation into Thl cells with the concomitant
induction of IFN-y production, so that they can act to drive a Th2-predominant
25 condition toward a Thl/Th2 balance (Cross et. 4l., Anti-allergy properties of fermented

foods: an important immunoregulatory mechanism of lactic acid bacteria?,



A detail ed description will be given of the present invention, bel ow

Lact obaci | lus plantarum CILP56 according to the present_invention j
novelPCEY KR2009/004828 obaci | | us pl ant ar um whi ch was i sol at¥d 29?1@1/(?%‘@]6?#?]1 ed
fromKorean 10 traditional fernented foods. Exanples of the traditional
fermented foods include, but are not limted to, Kinthi, vegetable
ferments, fernmented soybean paste, soy source, fast-fernented soybean

past e, andmprakii@el shafme@dpharmacologyPorVoldent i T,i dday o20Hndpageas $91-9¢ht i on
t hereof, the novel strain according to the present invention was subjected
to 165 r RNFhérafoee, beticand bageridareaepasad to, ba usefdhin the Prévsmiion oo treatwent fle

hi ghest nol ecul ar phyl ogenetic relationship with the reference strain

Lact obaci | inusupé-amdiated discases sottaas tangerspaiapy.aliergy apRazogomRnechspsssk
accessi on nunber A13326351) due to the hi.ghest honol ogy (99. 9% )

t her ebet wewhichTire catsed by tha disapiéon of thei Th ibglanes tricggroskbinal LXEPHY G f
Lact obaci |l us pl antarum naned Lactobacillus plantarum CILP56, and
deposbt ed Wh2 respenseKor ean Col | ection for Type Cultures on Cct. 20 16, 2008
(accessi on nunber KCTC 11402BP). The nucl eoti de sequence of 165 rRNA of
Lactobacillus plantarum CJI1956 is represented by SEQID NO 1 as given in
the follow sequence._li st text Lact obaci |l lus plantarum CILP56 is
Gram posi ti es&ﬂEh?’éBﬁPlr%W anaerobic so that it can grow both

bi cal | d . obi |y, T .q| i
scrobical 1 and 620,000 68h o0 ORUE RS BdBAIBfaiBip Gomsror
hysi ol ogi cal j i L b s, d
ohvstol o0 cal b gpers osoBlal g aheshl e SleRlache, /vt paraln

——d

e”resu
bel ow. TA Mor phol ogi cal , Physi ol ogi cal and Bi ochem cal Properties
Resul ts Morphol ogy
10 FIG. 3 is a graph showing an adhesion ability of Lactobacillus plantarum CJLP56
to intestinal epithelial cells.

FIG. 4 is a graph showing the concentrations of of the Th1 response-inducing
cytokine I1-12 produced in the splenocytes of the ovalumin-primed mice showing Th2
bias after they are treated with Lactobacillus plantarum CJLP56 and other comparative

15 lactic acid bacteria.

~ FIG. 5 is a graph showing the concentrations of of the Th2 response-inducing
cytokine IL4 produced in the splenocytes of the ovalumin-primed mice showing Th2
bias after they are treated with Laclobacillus plantarum CJLP56 and other comparative
Iactic acid bacteria.

20 FIG. 6 is a graph showing the concentrations of IL-12 and IL-10 produced in
the macrophage cell strain RAW264.7 treated with Lactobacillus plantarum CJLP56 and
other references, as measured by ELISA.

FIG. 7 is a graph showing the the concentrations of IL-12 and IL-10 produced
in the dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP36 and other

25 references, as measured by ELISA,



Bacillus (Rod) Motility - Spore - Catal ase - Yeast- heterofernentation

Facul tative heterofermentation Proliferation at 15C + Prolifer t 45C
- PrCTIERO0YDUO1Z3% NaCl + Anaerobic growth 02010? 064797?\1

FIG. 8 is a graph showing the expression levels of [L-12p40 and 1L-18 mRNA
in the macrophage cell line RAW264.7 treated with Lactobacillus plantarum CJLP56 and
other references, as measured by RT-PCR.

FIG. 9 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA

5 in the dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP56 and other
references, as measured by RT-PCR.

[Disclosure]
[Technical Problem]
Leading to the present invention, intensive and thorough research into
10 probiotics, conducted by the present inventors, resulted in the finding that a novel
Lactobacillus sp. strain was isolated from Korean traditional fermented foods and was
identified to have an excellent modulatory effect on Th1/Th2 imbalance in favor or Th2
cell mediated responses. |
It is therefore an object of the present invention to provide a novel
15 Lactobacillus sp. strain useful as a probiotic which has an excellent immunopotentiating
effect, particularly an immunomodulatory effect on the Th1/Th2 imbalance in favor of
a Th2 shift as well as showing excellent acid- and bile acid-tolerance and adhesion on
intestinal epithelial cells.
It is another object of the present invention to provide a composition for the
20 prevention or treatment of enteropathy, comprising the novel Lactobacillus sp. strain.
It is a further object of the present invention to provide an immunopotentiating

composition comprising the novel Lactobacillus sp. strain.

[Technical Solution]

In order to accomplish the above objects, the present invention provides
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Lactobacillus plantarum CJLP56 (deposited with the Korean Collection for Type Cultures
on Oct. 16, 2008, with accession No. KCTC 11402BP).

In addition, the present invention provides a composition for the prevention or
treatment of enteropathy, comprising Lactobacillus plantarum CJLP56.

Further, the present invention provides an immunopotentiating composition
comprising Lactobacillus plantarum CJLP36.

A detailed description will be given of the present invention, below.

Lactobacillus plantarum CJLP56 according to the present invention is a novel
strain of Lactobacillus plantarum which was isolated and identified from Korean
traditional fermented foods. Examples of the traditional fermented foods include, but
are not limited to, Kimchi, vegetable ferments, fermented soybean paste, sOy source,
fast-fermented soybean paste, and pickled seafoods.

For identification and classification thereof, the novel strain according to the
present invention was subjected to 165 rRNA base sequencing. As a result, it was
found to have the highest molecular phylogenetic relationship with the reference strain
Lactobacillus  plantarum  (Lactobacillus  plantarum NBRC15891T, GenBank accession
number AB326351) due to the highest homology (99.9%) therebetween. Therefore, the
novel strain was identified as a strain of Lactobacillus plantarum, named Lactobacillus
plantarum CJLP56, and deposited with the Korean Collection for Type Cultures on Oct.
16, 2008 (accession number KCTC 11402BP). - The nucleotide sequence of 165 rRNA of
Lactobacillus plantarum CJLP56 is represented by SEQ ID NO. 1 as given in the following
sequence list text.

Lactobacillus plantarum CJLP56 is Gram positive and facultative anaerobic so
that it can grow both aerobically and anaerobically. The novel bacteria does not form
a spore nor move, and has a rod shape. More concrete morphological and
physiological properties of Lactobacillus plantarum CJLP56 were analyzed using well-



L- xyl ose - Adonitol

D- mannose +
PCT/KR2009/004913
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known methods and the results are summarized in Table 1, below.

TABLE1

Morphological, Physiological
and Biochemical Properties

Results

Morphology

Bacillus (Rod)

oy

Spore

Catalase

Yeast- heterofermentation

Facultative

heterofermentation|

Proliferation at 15°C

+

Proliferation at 45°C

Proliferation at 3% NaCl

+

Anaerobic growth

Formation of CO; using glucose

Sugar fermentation

Glycerol

Erythritol

D-arabinose

L-arabinose "

Ribose

D-xylose

L-xylose

Adonitol

Xyloside

Galactose




L- sorbose - Rhammose + Dulcitol - Inositol - Mannitol + Sorbitol +
D-rnannosi de + D-gl ucosi de - d ucosam ne

PCT/KR2009/004913 WO 2010/064777 Al
D-glucose +
D-fructose +

D-mannose +
L-sorbose -
Rhamnose +
Dulcitol -
Inositol -
Mannitol +
Sorbitol +
D-mannoside +
D-glucoside -
Glucosamine +
Amygdalin +
Albutin +
Esculin +
Salicin +
Cellobiose +
Maltose S+
Lactose +
Melibiose +
Saccharose +
Trehalose +
Inulin +
Melizitose +
D-raffinose +
Amidon -
Glycogen -

10



+ Anygdalin + Albutin + Esculin + Sal icin + Cell obiose + Maltose + Lactose
+ Mel i bi ose +
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Xylitol -
Gentiobiose +

D-turanose +

D-lyxose - |

D-tagatose -

D-fucose -

L-fucose -

D-arabitol -
L-arabitol -

Glisconate -

2-gluconate -

5-gluconate -

+ : positive

- :negative

For longterm storage, preferably, the inventive novel strain Laclobacillus

5 plantarum CJLP56 may be cryopreserved with a storage solution prepared from a

mixture of water and glycerol at -70°C or may be suspended in sterile 10% skim milk
before lyophilization.

Also, the inventive novel strain Lactobacillus plantarum CJLP56 serves as
probiotics that show the activiies of gastrointestinal protection and

10 immunopotentiation.

As used herein, the term “probiotic” is understood to be a live microorganism
that benefits the health on the host by improving the microbial environment in the
gastrointestinal tract. Probiotics, that is, live microorranisms with probiotic activity,
may be single or composite strains and may beneficially affect intestinal flora in the host

15 after uptake thereof in the form of dried cells or fermented products. To serve as

11



Saccharose + Trehalose + Innlin + Melizitose + D-raffi nose + Am don -

A ycogen -

Xyl it ol
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25

probiotics, first, microorganisms must pass through the stomach into the intestine in a
living state and have a tolerance to gastric and bile juice. Also, they must settle down
and inhabit the intestine and have a beneficial influence on intestinal microflora.
Therefore, they should be resistant to gastric juice and bile acid and also be able to
adhere to intestinal epithelial cells. Next, the microorganisms must be safe to the
body. In this regard, a gelatin liquefaction test, a phenylalanine deaminase test, an
ammonia formation test, and a hemolysis test are conducted. Lactobacillus plantarum
CJLP56 according to the present invention was observed to be negative to the gelatin
liquefaction test, the phenylalanine deaminase test, and the ammonia formation test, as
well as to show excellent tolerance to acid and bile acid and ability to adhere to
intestinal epithelial cells. Also, a-hemolysis was observed, indicating that Lacfobacillus
plantarum CJLP56 is safe to the body.

Thanks to its excellent ability to be tolerant to acid and bile acid and adhere to
intestinal epithelial cells, Lactobacillus plantarum CJLP56 according to the present
invention is anticipated to have excellent gastrointestinal protecting effects. Therefore,
in accordance with another aspect thereof, the present invention provides a
composition for preventing or treating intestinal diseases, comprising Lactobacillus
plantarum CJLP56.

The composition for treatment of intestinal diseases comprising the inventive
microorganism may be useful for the prevention or treatment of intestinal diseases of
mammals including humans, such as livestock, e.g,, cattle, horses, and pigs. The term
“intestinal diseases,” as used herein, is intended to refer to bacterial infectious or
inflammatory diseases in the intestine. Examples of the intestinal diseases include, but
are not limited to, infectious diarrhea caused by pathogenic microorganisms (E. coli,
salmonella, and clostridium), gastroenteritis, inflammatory bowel diseases,

psychogenic enteritis syndrome, overgrowth of microorganisms in the small intestine,

12



- Gentiobiose + Dturanose + D-lyxose - D-tagatose - D fucose - L-fucose -
D-arabitol - L-arabitol -
PCT/KR2009/004913 WO 2010/064777 Al

diarrhea, and the like. Lactobacillus plantarum CJLP56 contained in the composition for
treating intestinal diseases may be alive or dead, and preferably alive. In general, live
bacteria have an ability to treat or improve general symptoms caused by the abnormal
fermentation of intestinal flora, to inhabit the intestinal tracts with the concomitant
5 prevention of allowing harmful bacteria to adhere to the intestinal tracts in humans and
animals, and to produce lactic acid to lower the intestinal pH, thereby suppressing
proliferation of harmful bacteria. In addition, the administered live bacteria produce
bacteriocin and peroxides to suppress the proliferation of pathogens and promote the
activity of infestinal villi to absorb nutrients. Further, live bacteria may produce
10 materials helpful for the absorption and utilization of nutrients, improve livestock feed
requirements, and generate materials neutralizing the toxic materials of pathogens.

The composition for the prevention or treaiment of infestinal diseases in
accordance with the present invention may be preferably orally administered, but the
method of administering the composition is not limited thereto. The dose may vary

15 depending on various factors including the type and severity of intestinal diseases, the
patient’s age, gender and ethnicity, and the purpose of prevention. Typically, the
bacteria may be administered in an amount of from 10 million to 100 billion cells a day
to an adult.

In addition to the gastrointestinal protecting effect, Lactobacillus plantarum

20 CJLP56 of the present invention has an excellent immunopotentiating effect compared
to conventional lactic acid bacteria.  Lactobacillus plantarum CJLP56 is found to promote
the production of I1.-12 leading to a Thl response, but suppress the production of IL-4
leading to Th2 responses in splenocytes. Further, the inventive novel strain stimulates
immunomodulatory cells, such as macrophages and dendritic cells, which are antigen-

25 presenting cells capable of modulating the immune responses of T cells, to produce
cytokines that induce ThO lymphocytes to differentiate into Thl lymphocytes, thus

13



G uconate 2-gluconate - 5-gluconate - + : positive - : negative For

| ong-term storage, preferably, the inventive novel strain Lactobacillus 5
pl arPGTKR2O0PEB48EY be cryopreserved with a storage sotMiR8H/H64p4f &4 from
a mxture of water and glycerol at -70C or nay be suspended in sterile 10%
skimmlk before |yophilization. Al so, the inventive novel
strain Lactobacillus plantarum CILP56 serves as probiotics that show t he
acti viti esq@fingadk PThRsiafbd "EA1/Thot REbdl@teattivallli THL regeined | aA i dutailed

As used herein, the term"probiotic" is understood to be a live

m cr oor gand&aiptivat ishenefditeh dhthehianuhopstetiivdingostfechyf Lapobeiliug golarttyeum

m crobial environnment in the gastrointestinal tract. Probiotics, that is,

i ve m cr oQfliPa6tetove. Wit h probiotic activity, may be single or conposite
strains and may beneficially affect intestinal flora in the host 15after
upt ake t her eof il theniriorerspdénodyties awhigt erenalloeadhershiftitosyasd JdEgesppgseser ve
as probiotics, first, mcroorgani sns _nust pass through the stomach into
the it esthnthejadnnisfretionokovallauaind (N Lacteberilbismdarie (Jhspe indugedithg | o

juice. Also, they nust settle down_ and _inhabit the int [ and have a
benefi ci a|pnedpm@mfébda,wft@bnﬁ}ﬁaﬂlngi@ﬂa‘mrswnsq;ﬁéﬁ@&fié-@ﬁ&y@ﬁé&é‘ be

reststant § o P nigativk Cntivol and suppreseed the Prodtiction ot L3 % Eytofine leading to
Th2 response, at a level of 10.7 - 129 % as high as that of the negative control. The
inventive novel strain was thus found to have significant advantages in terms of the
10 immunomodulative activity over other typical lactic acid bacteria Lactobacillus
rhamnosusGG (KCTC 5033), Lactobacillus casei (KCTC 3109), and Lactobacillus sakei
CJLS118 (KCTC13416).  Therefore, Lactobacillus plantarum CJLP56 is highly
immunomodulative such that it promotes Thl responses with the concomitant
sﬁppression of Th2 responses, to modulate the Thl/Th2 imbalance in favor of a Th2

15 shift. _

The immunopotentiating activity of Lactobacillus plantarum CJLP56 was also
proven in the microphage cell line RAW264.7 and the dendritic cell line JAWSII which
were cultured together with the inventive novel strain. When treated with
Lactobacillus plantarum CJLP56, the microphage cell line RAW264.7 and the dendritic

20 cell line JAWSII were induced to produce IL-12 and IL-18, cytokines dictating
differentiation into Th1, at high levels, and suppress the production of IL-10, a cytokine
inhibiting differentiation into Thl, to a level lower than that of IL-12, thus promoting
differentiation into Thl. It was also understood from these results that Lactobacillus
plantarum CJLP56 has an immunomodulatory activity of modulating a Th2-shifted

25 Th1/Th2 imbalance by promoting Th1 responses and suppressing Th2 responses.

T4 is produced by Th2 cells and plays a central role in Th2-specific cell-
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5 adhere to intestinal epithelial cells Next, the m croorgani sns nust be
safe to the body. In this regard, a gelatin Ilquefactlon test, a
pherBCE) KR2069 /e049iBase test, an ammonia formation t est WQRAY 0647BT di s
test are conducted. Lact obaci |l us plantarum CILP56 according to the present
i nventi on was observed to be negative to the gelatin |iquefaction test, the
phenyl al ani ne deam nase test, and the ammonia fornmation test, as 10 well as
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intestinal epithelial cells. A so, a-henolysis was obsérved, indicating
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its excellent ablllty to be tolerant to acid and bile add and adhere to
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the present 15 invention is anticipated to have excel |l ent gastrointestinal
pr ot ect i nginefehsectin ThReek prhich am respoosibtieroainiy foh therproduetionsefdby adi<of |
the present invention provides a conposition for preventing or treating
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conposition for treatment of intestinal diseases conprisin he nvent| ve
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fermentation of Intestinal fiora, to inhabit the intestinal tracts with the
concom t anpro/anfirlithh@iy Ofcybdidiew nandrarsibdeptibitigt eto a digasghelrendo irbe
intestinal tracts in hunmahs and animals, and to produce | actic add to | ower
t he i nt est Ehaddcridblogl hedaVytabolibph, S5slinng mrldbvémbaﬂn%a, pEizeh369668). DEusdti a.
In addition, the adm nistered |ive bacteria produce bacteriocin and

per oxbdes kaexpuged tss lnhiebaoillab pletaah CLED6 maayhbe epplieh to pheopraventi¢re or
activity of intestinal villi to absorb nutrients. Further, live bacteria
may pr oduckedtfwat ef atapis direhpuindfallergitsnasaelbantancersand antoimImRane

nutrients, inprove |livestock feed requirenments, and enerate terials

neutral i zi bryatseclactokacdlusplasianan € ToP>qeanmgdniste th epr eﬁiﬁiﬁ’ﬁ‘f or
the prevention or treatnment of int estl nal dis ases ac aﬁ'ﬁ i.th the
present inm@nunm@dh%atow:eﬂxﬁw@r% MJWC% ‘é%l‘ tce Y$hdd of
adm ni sterj t.he co 05|t| i S not ted thereto. The dose may vary 15
dependi ng '@ﬁﬁ?‘l‘)@h? Wﬁﬁﬁ?ﬁ&ﬁ&é’eﬁ%&and severity of int estl nal

T e
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25 proven in the following Example Section, the immunopotentiating composition of the

present invention is effective at preventing or treating diseases caused by a Thl/Th2
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25presenting cells capable of nodul ating the i mune responses of T cells,
to produce cytolcines that induce ThO | ynphocytes to differentiate into T™M
| y mahQT y K&009 918ri ving the Th2-shifted Thl/Th2 i mhalWDQO10 M7d7 Fal

| ebponses. A detailed description is now given of the imunopotentiating
effect of Lactobacillus plantarum Cl LP56, below. In the nurine splenocytes
which were allowed to shift toward Th2 responses 5 by the adm nistration
of oval bum ) HebARL ALLBG ARG CPOPI6 AN ireided | on
of 1L42, ghgﬁ%%gﬁﬁgf‘gggfﬁgﬁFgm#%Iresponse,aggkgﬁﬁgvel 5.8 - 8.§£tines as
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immunity. It also ti“ons as an anti-infl'ammatory cytolcine, that is, it

i nhi bits tPfoazeh%e%hgﬁsﬁ&nlférﬂq&p@&wbﬁldrm@aaﬁmiﬁt@bﬁx&l dRBesentdny, thet has
e
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| mune dysa ab ipharrhaceaticsls, urtteinnaltfood, sosmAktiey ligestak fetds, lnmfeedrasicliteaisngss,,
Vol une 27, venber - Decenber 2006, pages 451-455). Thus, a Thl/Th2

i mbal ance talivieatook, vathctit anyreaticatreabauteidreffeds ponses i nduces di seases such
as atopic dermatitis. In addition, as described above, a surplus or .

defici ency of onWhen medors phermeequticals ehermpesikers niaye be fopnulaked

di seases. For exanple, a relative 10 decrease in Thl response or a,
rel ati ve i pbamwanceutical preparations thes WW%W%MM*&@W‘@FW ne
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-

selected from the group consisting of a flavoring agent, a vitamin, and an antioxidant.
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20l n accordance wi th anot her aspect thereof, the present invention provides
an i nmunopot entiati ng conposition conprising | artobacillus plantarum

Cl LPRBBT/ KiR200900u9nst ent i ati ng conposition of the preseWOONBMIGITA7 ifsl
effective at enhancing i mune response because Lactobacillus plantarum
CILP56 is a lactic add bacteriumthat is effective for enhancing i mune
response as descri bed above. Particularly, as will be 25proven in the

fol | owi ng Exanpl g)lgﬁgtea% ?%gta%ggh%@s&mnfa&deﬁablwaﬁp@mﬁéﬁti@radaiﬁvbmay

present invention Is reventing or treating di seases caused by

a Thl/ Th2 pd rlagh anCiorl Sah@e) a adilient HRayp el lactid @il sorm. aeirdi asiybbars oil,
pl ant arum CILP56 can pronote Thl responses. Thus, the inmunopotentiating
conposi t i opi@bcryfialiiae edRMNdse] GrianRtuits). n@sanisleedf the tuhwirbyt inslede toagnesivent  or
treat atopic disease, allergies, cancer and autoi rmune di sease. The

aut oi munestgirseaddalc.ndPolgeingispyirralidond oh hydfexypropyluelluee maybe stitable agi

t hereto. The conposition for enhancing an i nmune response may be
oral | y adnahinsteer dd additibntadisimisgrad nody betpiefdrallpsélaged fremcampogit calem s not
limted thereto. The dose may vary dependi ng on various factors inc%]ﬁi ng
the type ofarbdrgruthyedlilaski chodiveds starahunglyselate | folasHLR o rPYRSSURe .8 0b Nt |
the severity of the disease, the 10 patient's_age, and ethnjcity,

ender,
and t he pumpepavidene r $he Awnpeterst mpebewhits sugar rglt?elr@ FEHRIPPANE s
adm ni stered .in an anpunt of 10 mllio 0.100 billio ells day to an
adul t stabiligarpmay; Rg odergpet metgwﬁﬁﬂ‘i‘f’%ﬁm (il%%x eWbitFe of" whi ch
has been proven, the co ition for the prevention or tr
i nt est i nal XAty SpUn, PrEgeTy n5’fﬁ§?e¢ﬁ ilﬁﬁhxg %%W?%%%ﬁé’i ﬁ%pyl

accordance with.the preseni i.nvention can be applied to pharmaceuticals,
functPonal pafrawbe%gzﬁ%torgg%asqwglgg{% feeds, or feed additives to

li vest ock, Wthoﬁﬁg&ﬁoﬁ%%%gbgpg% | d;a;rmfn?a{ra}ﬂavorsu \%ﬁguﬁ%%v&fﬁ

phar maceuti cal s, e conposition nay be ated I nto pharnaceutica

ti h i - '
preparat § oty R SnlASpIP Ahvor! ?FﬂefH‘ﬂéJ&E, AbuFREr B0 M5B GaMHGR LSlor2R TRy

be formul atrons sage forns such as |i1quids, suspensions, powder,

granul es, tablat &ﬂoﬁgﬁ(ﬁ)l?{ B8 flaPbridid, a Svelithérsdeht such as fruChise, TRSRY] Sigalrl y

accept abl e excl pi ent additives suitable for fornulati ons nay be used.

For exanpl geoldr i QR ainSeidifid! stich @B cifi@ i sollaim aitias orapmbindtiots at
| east one carrier s€lected fromthe group consisting of a diluent, a
| ubr i gant , thrdeif REHTHe addad € Gielbegilation i erdesiodngrovethetas.| i zer, and a

preservative, and at |east one additive selected fromthe group consisting
of a flavoring aBemulatiorvi teahmiguesandndn eacipicnss demit additives necessary for
formulation are described in detail in Remington's Pharmaceutical Sciences (19% ed.,
1995).
The composition of the present invention may also be used as a food.
20 Among them are functional foods and everyday foods. For use as a function food, the
composition may be formulated into a variety of formulations that are commonly used
in the art with sitologjcally acceptable excipients or additives. Examples of the
functional food include powder, granules, tablets, capsules, suspensions, emulsions,
syrups, liquids, extracts, tea, jelly, drinks, or the like. So long as it is well known in the
25 art, any sitologically acceptable excipient or additive may be used.
Thanks to its preventive or therapeutic effect on atopic diseases, the
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So long as they are pharmaceutically acceptable, any exdpient or additive
may be used. For exanple, a diluent nmay be lactic acid, corn starch,

soy ey IR20097004916cr yst al | i ne cel | ul ose, or rnannit ol WEHH B4 Ahe

| ubri cant include magnesium stearate and talc. Polyvinyl pyrrolidone or
hydr oxypr opyl cel | ul ose may be suitable as 5 a binder. In addition, a

di sintegrant nmay be preferably selected from anongst cal ci um

car boxymetBnheslibn I $he gﬁ%ﬂﬁv@hﬁé&ﬁn@ pealsadl én dosnatics | The cpoipasitibonm  and

crospovi done. The sweetener may be whit'e sugar, fructose, sorbitol, or

aspar t ame yséd én ThahbtlidsZ@y MRy fdredadil Untc aakioxy oesnsticcprepatations that are
p-cydodextrin, white wax, or >canthan gum and the preservative my be

met hyl pacegwyhtpasaticin fheopstl Vipar dx ybewositis, isoorpulaked | exvdpiatbare.

In addition to the above substances, a natural flavor such as plumfl avor,

| enon f | awdditives aeeptpble fod copmeticsananbe addedithereto.a natural fruit juice, a
natural colorant such as chlorophylirt or flavonpid, a,sweetener agent such
as fiuct ose, hofbg compgsitionmaytheiused ps 8 ligestockdeed:or afepdipddiivesuch as citric
acid or sodiumcitrate, aor conbinatjons 15t hereof g& be athiged to.th

formul ation in &eruse avaifegsh additiyydhe gamposition may g?rﬁ‘iﬂl% drioretatiques,
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preventive,of ot NRARRMb], CafbhBC -RRotiR8l GofthiepS&Eract Ritan@eIq)Ogtedrt & Of
t he prese%%l&:lnv nti-on mayabe used in}ﬁiosrreti cs. The conposition used in

cosnet i CS JrB¥ctPReokios Btk @8 itbsin taraikd s oz @it heidpr Thetamposition ksed @ e
commonly used 1 n the art. When the conposition is fornul ated, excipients or

addi ti ves 1Resnt bl endyte foRstRidECHitoayridies fartdethat hercenumoblyhsed omfhesict i on
may be used as a livestock feed or a feed additive. For use as a

f eedimddi twieingkdilierao oqrasicnilyasedin livestbde feed.at ed into a liquid with a high
concentration of from20 to 90% or nmay be prepared as a powder or granul es.
The feed additi VEherfesd additiveand livesiodk foed meawl indude grainnsudies popygsred or

consisting of an organic add such as citric add, f.urrarigﬁgo}d, adi pj ¢ add,
| acti ¢ addyulverized Ovhedti oata.denrlex, poios phaice Blant protein bvestoskifered FHYERYRE o

oL A T e

i ract - GApeBaNday G BOWEFH DODF PRy O Seh FOWHSE S GOH IoUM FIC S

' CHe or suEh g PRVHAGHIBIEAS YRS Sras CHC A DR ofgcl Blindy 00

bt ver | zeduHBERIIUE Suah BPEBRT ot LR RO .,

[ veot ock FRBRBURHORE BB RhEF Rfeq: powder . bone powder of i

powder; sugar; aﬂ-ge ]ﬂrae'stro}fk Pe%a%ﬂaitﬁ/e may be administered, alone or in combination with
another edible excipient, to animals. In addition, the livestock feed additive may be

25 administered as a top dressing to the livestock feed or as a mixture with the livestock
feed, or in separate oral form. I the feed additive is administered separately from the
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20 such as powdered m |k and whey powder. The feed additive and |ivestock
feed may further include nutrient supplenents, digestion- and '

abs Q¥ /1 KR206%1064P1R agents, growth pronoting subst ancedO 801Q/M4¥ikal
The livestock feed additive nay be adm ni stered, alone or in conbination
wi th another edible excipient, to animals. In addition, the |livestock feed
additive may be 25admi nistered as a top dressing to the |ivestock feed or

as a M Xt Yfpsihil fed NEis! ol With bR a6cRbabRI Rdhidofoprepateha f eed

additive is admnistered separately fromthe ivestock feed, it is

conbi ned WirdphecBatp RAEARCR Wik ddyreRaseRirailfione hTh edible pettgemeyee solidedi at e

rel ease or sustained release formulation. The edi ble vehicle may be solid
or |iqui d,or$idelt, 36cke a8 corbitstireh), ladtes Ss@oses bearofiake, peart biladlve gikaesameoi |
olive oil, sesame oil, or propylene glycol. Wen a solid vehicle is used,
the feed addot propyheny gheol. n When a Solidvehidé ist usetethe feackaplditiesmayp badi the
troches or | ozenges, or a non-dispersed top dressing. As for a liquid

vehi & e, titembé bl dapsiudes, pesyder tochesios Ioasngew br gobadispesgtlttop dpseings, a
syrup suspension, an enulsion, or_ a solution. The |ivestock feed
may i ncl udds for atlisjuid vehiclei thedepdaddifive magrkedn the fum eherlatinsaforarsaley Aused
to satisfy the dietary demand of anipals. The protein-containing 10cereal
flour nmay SYBHPFISPENSIQN. AN eBEEFORIBABOIUEPN, corn/ bean flour ni x. I n

L RO e ol Bt O SR
i T e
poul 10y aiper iRy Srmrhelogn reR gt b 8 L0mZ BLAPAGEAHET C8 e dent s
for experinent atﬁoqﬁg&@%?tﬁﬁﬁd(eﬁi .uec%g(?ﬁvé&&kc@%ﬂ)ég?wﬁ JbhRnt

poul try include ch eys, geese, and ails, and

the T1Sh idieh WdeSplb@biyd Ul i di0h vdilihd 8flerieh RhlsiREl AMYADSIGBGNE:

Ef f ect s] ving ex¢ ent resistance“to acid and bile add and

adher i ng Sfﬂe%eéi ﬁdﬁiﬁﬁe%ﬁcgtﬂer@ideﬁpﬂotthémv&to@l@fée&m% REREtioneshrabige or

Lact obaci | lus plantarum CILP56 according to the present invention can be
used as a } Rhhfed hat provides effective gastrointestinal protection.
Further, Lactobacillus plantarum CI1P56 pronotes a Thl response so that it
25i sysised to nodiHealigestockhiebd Th2fdedbalditive may bavappliedl ta edlsshr fvarious
Therefore, Lactobacillus plantarum CILP56 according to the present

i nvent i on amiyakeswghpds aehnmal, ponttns idndofish. orTher patmglsi includei pigs, Wvseases
and an i mmunopotenti ati ng conposition Particularly, Lactobacillus plantarum
CILP56 i s skképgontseragientsfeneipegintintainge snd petsdeg. Bpgaanheatn 2Ew<amnﬂaﬁ>ée in

favor of a Th2 shift .
the poultry include chicken, turkeys, ducks, geese, pheasants, and quails, and the fish

includes frout, but are not limited thereto.

20 [Advantageous Effects]

Having excellent resistance to acid and bile acid and adhering strongly to
intestinal epithelial cells, as described above, Lactobacillus plantarum CJLP56 according to
the present invention can be used as a probiotic that provides effective gastrointestinal
protection. Further, Lactobacillus plantarum CJLP56 promotes a Th1 response so that it

25 is used to modulate a Thl/Th2 imbalance in favor of a Th2 shift Therefore,
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5[ Best Mode] A better understanding of the present invention may be
obt ai ned through the follow ng exanples which are set forth to illustrate,
but RTE/KBR0BY 049tdDnstrued as liniting the present i nV&iR 2OH/OMKARPLE 1:

| sol ation and identification of Lactobacillus plantarum Cl LP56 strains

Lact obaci |l us pl antarum CILP56 strains isolated fromkirrichi were sneared
onto 1.5% agar MRS plates (Difco, USA), and incubated at 37C for 24 hours.
Col oni es  tQakbaene pithAMeR CTEPAEadebFEndVes theCtiebee irgibntish Rgayebd ayliedtd a

i ncubated at 37C fgr 18 to 24 15hoursg\ﬁ1 aliquid MRS rrediyt.jbné(Di fco, USA).
Then, nor pedmgiteal fol Rdatiyy Fitediagl diséasps ane ahiifsnafogotadiating coiripesition.

pl ant arum CJLP56 strains were determ ned using a nethod reported by Kimet.
al . (Ki m Qartiailarly, Lecataniiad pientamnEL56 iseffectivaat teeting diseasts fraduced by
isolated fromkinchi, International Journal of Systematic and Evol uti onal

M cr obi ol dgyi,/ THaimbalahd: inJaror o2@0B2 sluftges 1123- 20 1126), and API 500-1 and
API 5CCHL kits (Bionerio). The identified norphol ogi cal and physi ol ogi cal
properties of Lactobacillus plantarum CJI Y56 are sunmarized in Table 1
above. In addition, the base sequence of a 16S rRNA gene was
anal yzed i ABestddeded i dentify and dassify lactic acid bacteria. The base

sequence of 16S rRNA gene was_25determ ned, and anal yzed .usi ng t he t hod of
Kimet al. (Ki m%tbeﬁﬁ?ncfeéﬂé’éqlﬁﬂg@gg‘wrﬁﬁﬂtfnveﬁ‘ﬁ@ ,Zb%ot?:@we@blgg om

Idrrichi. lpternational Jqurnal of temati c.and Evol ufional r.opi ol ogy,
Vol une 50,fo@é\ﬁymm§%@vﬂu%a}§ssq§%ﬁf@%@gﬁ_traﬁgmagf%pgf h%ggﬁggéé&%egg%sgnce
of 16S r%&of Lagtobaci | lus plantarum CILP56 is given in the sequence
list text P tlrbve(@%b ID NO 1). 5As a result of 16S rRNA base

sequenci ng, the strain was found to have the highest honology (99.9% wth
a Lactobacillus plantarum standard strain (Lactobacillus plantarum

NBRClp891T, GenBapknARGeshi fdIdHeR Gha tion286 MRFoHdRAR| }gﬁﬂ%ﬁ%be a
Lactobacil | us pl actobaciftus pranta rum 56,
and deposilggq,ws&gh{she Korean Col l ection for Type Cultures on COct. 16, 2008

(accessio C11402BP) . EXAMPLE 2: Assay of Lactobacillus

pl ant ar um CI LP56L fobn R8s bk BineR QJOPRT s id6lhietliffora kirfeed twdre singined antal t o
Bile Add of Artificial Bile Juice 15An acid resistance test was conduct ed

with an arg$%iaghaMREslates Difed, USA)) anrbineabated at 37°C for 24 hours. Colonies that

were proven to be pure were collected using a loop and incubated at 37°C for 18 to 24
15 hours in a liquid MRS medium (Difco, USA).
Then, morphological and physiological properties of Lactobacillus plantarum
CJLP56 strains were determined using a method reported by Kim et. al. (Kim et. 4.,
Leviconostoc inhae sp. nov., a lactic acid bacterium isolated from kimchi, Infernational
Journal of Systeratic and Evolutional Microbiology, Volume 53, July 2003, pages 1123-
20 1126), and APIS0CH and APIS0CHL kits (Biomerio). The identified morphological
and physiological properties of Lactobacillus plantarum CJLP56 are summarized in Table
1 above.
In addition, the base sequence of a 165 rRNA gene was analyzed in order to
identify and dlassify lactic acid bacteria. The base sequence of 165 TRNA gene was
25 determined and analyzed using the method of Kim et. al. (Kim e. al., Leuconostoc kimchii
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by a nodified nethod of Kobayashi et. al., (Kobayashi et. al, Studies on

bi ol ogi cal characteristics of Lactobacillus: Il. Tolerance of the nmultiple
ant i BCOY KR2009/ 604808 strain, L. casei PSR3002, to artiW@2610/d64€%t Ale
fluids. Japan Journal of M crobiology. Volune 29, July 1974, pages
691-697). In detail, the artificial gastric juice was prepared by

20adj usting the pHof aliquid MRS nediumto 2.5 with 1N HG addi ng pepsin
in a CO“_Ce%i}. hat. £Rew pdRGraiidrhcHilintedidi hh‘ialbﬂ?/_sfehﬁl_tiﬁaﬂﬂlﬂvbluﬁonal

Lact obaci | 'us pl antarum CJT956, isolated and identified in Exanple 1, was

i ncubat ed MicraBiold29, WBRInTE@ ! Seplenber2008, 498 D1OR N tThiefdegarthited base
precipitate a cell" pellet This was washed twice with sterilized saline

(0. 85% NaGlejuai® dfl165 eRNA gasusfiansbaoiiusplaninor WHFdS givieo in thosagquenceredi um
and the artificial gastric juice to a concentration of about 107 c_fu/nL.
Dur i ng i nclighaxt atached B&€to BE@HDENEeL). s were counted 0 and 3 hours after
inocul ation. The total count of the cells was nmeasured by diluting the

cel 1s510 times iAsa mphudsphdierRNAf base sequingingp the $irai vas found 4p hpvg the

| CH2PO4, Na2l-1PO, L-cysteine, HCl, and _Tween 80. A bjle resigstance, test.
in artifi chighessihomglogy 993 w&hf%ma@msmmnfé@n%gémﬂs My al,
Casey et al., Isolation and characterjzation o - Sal honel ] a.lactic add
bact o G ARt g

bacteria freHmaeNBRCPRY” faerkaskpcessiondyurpbey el Was IGSHE
M cr obi ol ogy

. Vol 39, 2004, pages 431-438). .I.n this, regar
Lact obaci | P& Hfe RIEHETBER S al 5 wObﬁa%dPW gﬁl‘gg@ a&depar ed
by adding 0.3%bull., bl to t i qui d- VRS di i i .
r esi stance&)ﬁ@é*’?tt W _egﬁgeag 9%%93&8@%8%%%@%%8@3%& f%%n%’glnl\e}(r}" as in

t he d resj st above, and viable cells were counted 0,12 and 24
hour aftggtﬁﬁgggﬁg%‘on Separately, the typical lactic add bacteria

strains Lactobacillus casei (ICCTC 3109), Lactobacillus salcei CILS118
(KCTC13416) , and Lactobacillus rhamosus GG (KCTC 5033) were subjected to

the sanme acid a”ﬁk_g%ﬁ% %ggﬁbﬁmmam ?l@r&aﬂﬁﬁml?sﬁf@bnéﬁstanéétd'he
results are sho . n : IS a graph iTTustrating the add
resi st anceapfd dfagiieR it dasit TRiRALAY Bile ARG 6f AliffeialBilJuacedr aph

illustrating the bile resistance of Lactobacillus plantarum CILP56.

Wth reference to FIGS. 1 and 2, Lactobacillus plantarum CILP56 had equal
or greater acid resistance and bile resistance conpared to the conparative
lactiig add 20 baetid fesBianaé st whcendesed tvithreh artificial gastric jume tpoeResed | us
pl antarum CILP56 of the present invention may be alive as it proceeds

t hrough galsy mi modifiederethachef Kobagishhet. abdKebayashief. wheStuilies an biplogicahe

i ntestine. EXAMPLE 3. Assay of Lactobacillus planta rum Q.P56
for Abil i tgharacteristics of Lactobacillus: IL Tolerance of the multiple antibiotic resistance strain, L.

casei PSR3002, to artificial digestive fluids. Japan Journal of Microbiology. Volume 29,
July 1974, pages 691-697). In detail, the artificial gastric juice was prepared by

20 adjusting the pH of a liquid MRS medium to 2.5 with 1N HCl, adding pepsin in a
conceniration of 1000 unit/ ml., and sterilizing the medium.

Lactobacillus plantarum CJLP56, isolated and identified in Example 1, was
incubated in an MRS medium at 37°C for 18 hours and centrifuged to precipitate a cell
pellet. This was washed twice with sterilized saline (0.85% NaCl) and the cell

25 suspension was inoculated onto a control medium and the artificial gastric juice to a
concentration of about 10 cfu/mlL. During incubation at 37°C, viable ceilé were
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25Adhere to intestinal Epithelial Cells For use in a test for
adhesion to intestinal epithelial cells, 1-11129 was obtained fromthe

Kor el QERR2009 /0948E3k (KCLB), and the test was conduct eNQEIMY 06E /1t hods
of Kimet. al. (Kimet. al., Probiotic properties of Lactobacillus and

Bi fi dobacterium strains isolated from porcine gastrointestinal tract,

Appl i ed M crobiol ogy and Bi otechnol ogy, 5 Volune 74, April 2007, pages

1103- 1111)c ARIY arld 3 AO@s AbteAinochiblisR N OHttof countbetRficeREagnehaatadbaci | | us

rhammosus on ent er ohenorrhagi ¢ Escherichia coli infection of human
i nt esti nal dikfinbStHeNcellst T0° tinMdsCHroBi phoghatestsliffeed solusion , (P¥D|A8)ecofainiagos3,
pages 405-109) HT-29 cells were cultured in a RPM 1640 (G bco, USA)

medi um corKELRDS) NBHERO, LrgsteineptEl ah@ Bveh®0. bovi ne serum (F13S), 1%
L-glutam ne, penicillin G (100 10 IU ), and streptomycin (100 ng/nlL) at
37C under a 5% QOPilaresistimioe test irFatificiaklile jnige sl gerformed ubing yhexmgthedhedsi on
inhibitory ability, first, HI-29 cells were seeded at a densjty of 1.0 X
105 c®l | s/Casey peunl {hdeyich aAlsnkskipbn pindt deractaritadon of artitSelonangla tactie agidof
form ng a conplete nonolayer, with the replacenent of the mediumwith a
fresh one kaqtesint @pmathe paycine Eﬂ@r@ﬁﬁm@leﬂﬁnéﬁmrmoﬁpﬂh@@mﬁ‘ Ofks

washed five tines with 15PBS buffer solutio t %%%@f | | owe he
addi ti on ofolgrs 39 20, pagetilos) i doihiga ﬁ%’ dﬁl?%‘ﬁrf"ﬁe O was
Lactobaci |l us pl antarum CILP56 was suspended, j.n PM, ..medi um t
concent ratmﬁﬁja@dal%‘dﬂ PIHWRIC a%l?lﬁpa!%ﬁ,bﬁg‘aﬁ%@éwé’ﬂg?% 6\56831?1 lg[gg’ul ated
into the 24-well | at and i ncubat.e t 37C.fory2 h ; )
at nospher @%?‘%‘jﬁ@%ﬁ%ﬁa ) 'e&ﬁsqﬁsoY%c&B'ﬁth]knWef%%ﬁé}g{gh&&%ﬁng? wer e
was three tines wth.PBS. buff i.le i 'Q%HQ{ F 34N i N
or dgf to r@ﬁ%@%aﬁﬁ%w@@q{rﬁfﬁl e?%ﬁé%n‘%da%é\g[ap%c ed gg%gjto e{)’grzrﬁélrc\i(ra@lt he
adhesi on al?c{u#’séﬁer?ﬁ(&:ﬁ%atu%ﬁ washi ng. After washing, 0.2%trypsin-EDTA was

e WelTs to de

added into tach the attached cells. The cells thus separated

were diluted | 1 QEHLALG HEhSica Ao 381 bikedl dshisIhogRIMIRY aaA (KSTESIE), 2500

VRS- agar pl ates, I ncubation at 37C for 24 hours. Thereafter,

the cel | s MeLEARNMEETS118 (KCTCI338R AR a¥obdcliué AfRinbén GAIKCALC 508Besi on,
a cover glass conpletel’y sterilized by imersion in 70% al cohol for one day

was pl acedweR stibpctb@id @sahe Acideind bildiasid rbgitand tbfls 2 wafibest abeve | ncubat ed
therein, along wth the same anmount of lactic add bacteria 5 as described
aboves Lactic adrhdyesilerdre shdvah inETIGES. Metindihs G, hisc greph ilhsttatnghtheiagigl t o
the HT-29 cells were dried, G amstained, observed under an optical |

mi cr oscoperesisianaouh i adobatiteet plmisivn (JLBSK iFIG) 2_iS k] graphniluseatmsgh thsi bilays
rhammosusGG ( KCTC 5033) were used for conparison in this experinment

The resul tesiglancesif dmriobanli @mi@unFCIEP58. is a graph illustrating the ability

of 10Lactobacillus plantarum CJI P56 to adhere tq intestjinal epithelial
cells. With reference to FIGS1 and 2, Laclobacillus plantarum CJLP56 had equal or

greater acid resistance and bile resistance compared to the comparative lactic acid
20 bacteria strains.  This result indicates that Lactobacillus plantarum CJLP56 of the present
invention may be alive as it proceeds through gastric juice to the intestine and survives

the bile within the intestine.

EXAMPLE 3: Assay of Lactobacillus plantarum CILP56 for Ability to

25 Adhere to intestinal Epithelial Cells
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Referring to FIG 3, Lactobacillus plantarum CIL1356 was observed to have
excellent ability to adhere to intestinal epithelial cells after 24 hours,
CONRIBAKRA0QYM04HHEi | | us rhammosusGG (KCTC 5033) and L€} bl i0pA& Al
sakei CJLS118, both commercially well known as a probiotics, and
particularly to the former. These results 15 inply that Lactobacillus

pl ant arum CJI Y56 according to the present invention is capable of adhering

to intestinal epid hebiph t&eidradhbson Rimt@tinAlNepithni) ¢ellsNBIT-29% was obtained
envi ronment EXAMPLE 4: Safety Test of LactobacCillus plantarum Cl LP56 20

I n order tiof i Kadefin ChR I $df Bink (RCIB) ardlttheicsswhs@naiuediusingxhepiethdts a

henol ysis test, a gelatin liquefaction test, a harnful netabolite (amoni a)

f or mat i on d¢feSin et Kampineiy Pribivtic propkerties oblseiobrthis wad Siffolrcsrimpdtialisng t he

safety test nethods according to a collective standard of the Korean Bio

Vent ur e Adsalated tfionm poRirkhgasteintbstmabiracts Applied Midtabickogy and Bigtechrlpgy 2

EZIS ;![5: f] E?Ypsl?flﬁ;%j g;rslf 20%];', }l_a?gg; gl%%?lilllll)ua;dpcl)f ?—%;anfiroueTaI.CJ(Il:Iilng?o est.tarl.fi "h'rl]e e-lizfeg of
Lactobacillus rhamnosus on enterohemorrhagic Escherichin coli infection of human
intestinal cells i vitro, Microbiology and Immunology, Volume 47, 2003, pages 405-109)

HT-29 cells were cultured in a RPMI 1640 (Gibco, USA) medium containing

heat-inactivated 10% fetal bovine serum (FBS), 1% L-glutamine, penicillin G (100

10 TU/mL), and streptomycin (100 mg/mL) at 37°C under a 5% COz atmosphere. For
assaying adhesion ability and adhesion inhibitory ability, first, HT-29 cells were seeded
at a density of 1.0 x 105 cells/mL per well in 24-well plates, and cultured to the extent of
forming a complete monolayer, with the replacement of the medium with a fresh one
on alternate days. The complete monolayer of HT-29 cells was washed five times with

15 PBS buffer solution at 25°C, followed by the addition of 0.5 mL of an antibiotic-free
RPMI 1640 medium thereto.

Lactobacillus plantarum CJLP56 was suspended in an RPMI medium to a
concentration of about 1.0 x 10° cfu/ml, and the suspension was inoculated into the 24~
well plates and incubated at 37°C for 2 hours under a 5% CO; atmosphere.  After the

20  completion of incubation, the 24-well plates were washed three times with PBS buffer
while stirring at 200 rpm for 3 min in order to remove the cells which remained
unattached and to determine the adhesion ability over the washing. ~After washing,
0.2% trypsin-EDTA was added into the wells to detach the attached cells. The cells
thus separated were diluted in peptone water in a serial dilution manner and smeared

25 on MRS-agar plates, followed by incubation at 37°C for 24 hours. Thereafter, the cells

were counted.
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Test Phenyl al ani ne Deam nati on a-Henolysis result Amonia formation CH 1) 56
negati ve Negative a-Henolysis, safe Negative According to the results,
LactRBEAKRR089 A104A1%r um LP56 was negative for the 5 ggWQ P010/064&fAAdi on
test, the harnful netabolite (amonia) formation test, and the

phenyl al ani ne deam nase test, and showed a-henol ysis which is regarded as
not bei ng a pathogen. Thus, Lactobacillus plantarum CILP56 was proven as
bei ng safely adm nistered to the body. 10EXAMPLE 5: Assay for |L-12
Production In Treated Muse Spl enocyte To assay the ability of

Lact obaci | | us plSepheatelyy t61d1é8Hy tartjat adinsiort, hecopenglasst donnplettlyt sheriliad by
response-inducing cytokirte IL-12 in the spl enocytes of ovalburnln pri med
nm ce that istmewsibnan78% didm] forloae ey veasi placedqretherhotionvefs: petri-dish before
HT-29 cells were incubated therein, along with the same amount of lactic acid bacteria
5 as described above. Lactic acid bacteria that were not washed and remained adhering
to the HT-29 cells were dried, Gram stained, observed under an optical microscope and
counted. Lactobacillus sakei CJLS118, and Lactobacillus rhamnosusGG (KCTC 5033) were
used for comparison in this experiment.
The results are shown in FIG. 3. FIG. 3 is a graph illustrating the ability of
10 Lactobacillus plantarum CJLP56 to adhere to intestinal epithelial cells.
Referring to FIG. 3, Lactobacillus plantarum CJLP56 was observed to have
excellent ability to adhere to intestinal epithelial cells after 24 hours, compared to
Lactobacillus  thamnosusGG (KCTC 5033) and Lactobacillus  sakeiCJLS118, both
commercially well known as a probiotics, and particularly to the former. These results
15 imply that Lactobacillus plantarum CJLP56 according to the present invention is capable
of adhering to infestinal epithelial cells and thus of improving the intestinal

environment.

EXAMPLE 4: Safety Test of Lactobacillus plantarum CJLP56

20
In order fo evaluate the safety of the strains isolated in Example 1, a hemolysis
test, a gelatin liquefaction test, a harmful metabolite (ammonia) formation test, and a
phenylalanine deaminase test were preformed using the safety test methods according
to a collective standard of the Korean Bio Venture Association.
25 The results are shown in Table 2 below.
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15 conducted with reference to Fujiwara et al. (Fujiwara et. al. A

doubl e-blind trial of Lactobacillus paracasei strain KVW3110 adm nistration
f or RGFYIKBR0ARYGMDEH i n patients with pollen allergy, ANQ@REWHGIA777 Al

I nternational, 2005, volunme 54, pages 143-149) and Fujiwara et al.

(Fujiwara et. al., The anti-allergic effects of lactic add bacteria are
strain dependent and nedi ated by effects on both Thl/Th2 cytol ci ne

expressi on and bal ance, 20l nternati onaABiA&2zhi ves of Allergy and | nmunol ogy,
2004, Vol umel35, pages 205-215) as follows. After being incubated at room
tenperature, a thUFRe@ﬂtsbe&&Fyﬂ%ﬂiflh&obaﬂiyﬂmﬁMahum@ﬂd?SéXl de(Sigma), 10
ng of ovalbuymn—and-8-4615—m—o—PBS—was—intrapert+toneatty—tnjected—nto 5
6- week- ol d fsé'f?me Bal b/% ce at a dose of 0. nL (1 ng OVA + 2 ng alum
per nouse,| TolTowed bydpis aperi toneal injectjon at the same dose on dlay 6
for boostiing. The{m ce were sagri Pheedalaninday 1@-1-hmbly$is 5pl Aersowiare| 5
exci sed. The spl enoc uefaetinns cbtaned re pl ated i 0D %’lﬂ nl100 pL
(4x106 celll s/m.), [al ongrdd th 5Q pL GIEEEE cel 1 s 6F est and P Mot
ovalbumini(4 nmy/nmt) into cell qulture well plhtes and.inclbated for—7{days
in DVEM 10 CRLE5610% OCgegrtiveubat|ed. Nﬁg&@@fter o Hemolysiscsefeht am¥egati¥e asdayed

for IL-12YHevet—ustngam tt=12 ELBA Kt (Brosourc€). The dead bacteria of

the test were obtained as foll ows. Bacteria of the test was
i nocul ated into MRS brothrsl(lcho) and cyl tured at or 24 hourgo,
fol | owed by cents &ite theyresylis, dggfo ”E‘”\’ﬁ’ Brasitceriys Ioribe

Eil'viétlﬁege%m Eau“%%ht%@fe&f getl aore l%tsls( e Grrared eornd U o
vater as (EPTRSERRCG Grtlest 4%%3?%2%%%0%% et s foPbding =
?EPHQ%"‘“"%“ 13“2‘300#%%% s gl CILES6 ' Pk iy g B4

Lact obaci I‘_JI1 Q(? %PSG was used as test bacteria. The sane

experi ment” Was perftorne th Lactobacillus rhamosus GG (KCTC 5033),

Lact obaci |l us casei (KCI C 203109), and Lactobacillus sakei C315118 (KCTC
13416) for conparison. The 1L42 assay was performed according to the

I nstygictions SUppkAREPLES: t&ﬂ&z@&b&&c&ﬂmfﬂateamouy@s sured in
an ELBA reader were use 0 calculate eve L-12 by normalization
to the IL-12 sanple provided for the kit The rreasurerrents are shown in FIG
4. 25FIG 4 is a graph showi ng the concentrations of the m

response-i nduci npo casskithe AVl pf odisivbstilie pheisph eEABMOeto gironinte the

oval bum n-prinmed mce which had a Th2 bias after they were treated with
Lact obaci | proslupti@ntcdr thea Thil PESpans-intheing coytpkinat Ivt2 |incthec splgnogdes «fi a

As is apparent fromthe data of FIG 4, Lactobacillus plantarum CILP56 was
found to revaivkatr-primednyice that showcdc ti Th2 dvias, Hhe rllewingo esperimenic Weg

cyt oki ne
Y 15 conducted with reference to Fujiwara et al. (Fujiwara ef. al. A double-blind trial of

Lactobacillus paracasei strain KW3110 administration for immunomodulation in patients
with pollen allergy, Allergology International, 2005, volume 54, pages 143-149) and
Fujiwara et al. (Fujiwara et. al, The anti-allergic effects of lactic acid bacteria are strain
dependent and mediated by effects on both Thl/Th2 cytokine expression and balance,

20 International Archives of Allergy and Immunology, 2004, Volumel35, pages 205-215)
as follows.

After being incubated at room temperature, a mixture of 1538 mL of 13
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5 1L-12, conpared to the other lactic add bacteria. Therefore,
Lact obaci | l us plantarum CILP56 according to the present invention

was
i derRQCT/ER20004104A13 i cant |y i nduce Thl responses in t he® 2810464747 #2

bi as. EXAMPLE 6: Assay for Inhibitory Activity against |L-4
Production In 10Treated Muse Spl enocytes To assay the inhibitory
activity of Lactobacillus plantarum CILP56 agai nst the production of the
Th2 reSpO&ﬁ%ﬁﬂlﬂé&ﬁhﬂ% Aydhadd(Bignia),- 10 iy bhevalplatincyide846tb miabbBE war i med
m ce that showed a Thg bi as, the sane procedure as in Exanple 5 15was
repeat ed, intrhperitbreatly dgjptted intbidas-wank-old fenicilé BAIBY/ osnive aey dassofid2dhli fist ead
of the I'L- 12 kit. The results are shown in FIG 5. FIG 5is a

gr aph showng@VAe+ 2ang eltmpperomeusd, folleeveth by rimtsapemisencahinjestiog at heotaimee | L- 4
produced in the splenocytes of the oval bumn-prined nce that had a Th2

bi as af t erdashen degriefor beetting. Wihemicewetesertifiaed on dant Brand deisphenawereot her
20conparative |actic add bacteria. . As shown in FI G%fs Laft&lisé:i |1 us
pl antar umesgises 6 hessplenesyites shuspbigined: wereplaigd dniasrarpuntyef HHmL ¢

response-inducing cytokine IL4 to suppress Th2-biased nouse .spleno es
from nedi gellsgniphalongsgish sB4il of o tﬁ%&f%gﬂ’ PfrrO(}B‘(ﬁﬁ’é’Q%‘Pg‘ﬁ% Thi

Dff tiati | nduci t ol ci | L- 4 d LL- th
D1 £ 1 or ont 119 G SHBHF RS PP S Foretrieet Rk At SORERGHS IR AT b 764777
Al 10 in Nacr,oph and_.Dendritic | ti ' e
CAP( Ty "sUBSOERE S TrERREE 068 kbl frs assnyee SRR ok fIEA S |
i nd Th i. f iate into Thl whil duci [L-10 5 t
hinf ?g(raent %@ﬂaﬁ(ﬁﬁgg%@a '?'ol gvgl uat e tlheee!?][ gc'ltjcl);]gt he | acti Coaggpgggtszri a
of t{ie present di"QYee h%ct%ﬂa%y?ﬂ\e@és‘?%&)ﬂﬂjn@ﬁaﬁéﬂb%& IL-b, and IL-18 in

en S,

macr ophages an rirtic ce an experinment was perfornmed as foll ows.

Test sectert 3 Sty opalinshusel s o b Bl e s 4 T
in a 10% for 24 hours, followed by centrifugation at 13,000 rpm for 1 min to obtain cells as a
pellet. The cells were then washed twice with physiological saline and harvested.
For an animal cell inoculation test, the bacterial cells were heated at 100°C for 10 min in
15 the same volume of sterilized distilled water as that of the original culture medium and
harvested by centrifugation at 13,000 rpm for 1 min. The cells were diluted in DMEM
to form a concentration of 50 pg/mL and 5 pg/mL of the cell culture medium.
Lactobacillus plantarum CJLP56 was used as test bacteria. The same experiment was
performed with Lactobacillus rhamnosus GG (KCTC 5083), Lactobacillus casei (KCTC
20 3109), and Lactobacillus sakei CJLS118 (KCTC 13416) for comparison.
The TL-12 assay was performed according to the instructions supplied for the
IL-12 ELISA kit The O.D. values measured in an ELISA reader were used to calculate
the level of TL-12 by normalization to the IL-12 sample provided for the kit. The
measurements are shown in FIG. 4.

25 FIG. 4 is a graph showing the concentrations of the Thl response-inducing
cytokine I1-12 produced in the splenocytes of the ovalbumin-primed mice which had a
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10CQ32 incubator. The IL-12p40 and |IL-10 | evels of the supernatant were
anal yzed usi ng EUSA. The test bacteria was Lactagbacillus plantarum
CJLPEBT/KMR2OD9/ 00698 ysacchari de serving as a positive cOf 2H0/064E Ake
test was perforned on Lactobacillus rhamosus GG (KCTC 5033), Lactobacill us
casei (KCTC 3109) and Lactobacillus sakei CJLS118 (1 CCTC 1513416) for
conpari son. The concentrations were neasured using an |L-12p40 kit
(BD Bi osciei2Chizs dfef) thbprwete i2amddwath Ladobkidilius( planiios CCRISe sand JSferf or

I L-10 according to the 1nstructions of the manufacturers. The results are
shown in [ebfipardiivatetti acid®agterisi vel y. 20FIG 6 is a graph showi ng the
concentrations of IL-12 and IL-10 produced in the nacrophage cell strain
RAW264. 7 treat &b isi dppatenttfoadhe |data pf BKG.at, Jmciobiciss plntinge KILPpeM@sences,
as neasured by ELI SA. FIG_ 7 _is a graph show ng the .
concent r atfm% tapfennarkably qrramate e prodagidenyof thet Hal rrspemserinduciag cyiokine

JAWSI | treated with Lactobacillus plantarum CILP56_ and otg% 25r ef er ences,
as neasur di1Bycampmed tastheptheilasie acidrbactan.  Ehergfpre, Lacigkacilys plamarum

pl antarum CJ| . P56 promtes the production of the.m . .. .

di £ f er ent [ ¥hacatrieg b9 the PEReHVEntion “Bsfderiigeg o0 significntie indgice Il he
differentiati on-sugpressi n CMFJ ne to a significant | ess extent than that
of IL-12, &Ry HESD erﬂ‘{fﬁ&lab% ¥% of producing IL-12 conpared to the
other lactic add bacteria. 5To ascertain the production of IL-12 and IL-18
at the gene level, first, test bacteria was applied at a density of 5x107

cells/nm to the | 4A' 'gaj}o@lsﬂepr |.E4k% &6 at

37C for 6 hours o0-CCR oat or . used to
det eyqn ne B and IL-18 nRNA by RTPCR. The dendritic cell
Iingld?AV\Sl 88tcll Rt diter h the test bacteria, cultured 10and subjected
to RNA isolation, followed by the determnation of IL-12 and IL-18 nRNA

| evel s by RT-PCR in the sane manner as in the nacrophages. The results are
shown in FIGS. &@ésaaﬁmémairy\aeﬁﬁgz of Lactobacillus JiBeruth CHLRES6GIzafRt gkowi ng
t he expression |levels of |1L-12p40 and IL-18 nRNA in the macrophage cell

l'i ne RAWZfdductoneaf ettheWThi b@gbcgmﬁﬂdhﬁng pytekinar Und Gh_Rhé spiehocgfes oother

ref erences, as neasured by RT-
ovalbumin-primed mice that showed a Th2 bias, the same procedure as in Example 5

~O)

15 was repeated, with the exception that an IL-4 kit (Biosource) was used instead of the IL-
12kit. The results are shown in FIG. 5.
FIG. 5 is a graph showing the concentrations of the Th2 response-inducing
cytokine IL.4 produced in the splenocytes of the ovalbumin-primed mice that had a
Th2 bias after they were treated with Lactobacillus plantarum CJLP56 and other
20 comparative lactic acid bacteria.
As shown in FIG. 5, Lactobacillus plantarum CJLP56 was found to inhibit the
production of the Th2 response-inducing cytokine IL-4 to suppress Th2-biased mouse
splenocytes from mediating Th2 responses.

25 EXAMPLE 7: Assay for Expression of the Thl Differentiation Inducing

Cytokines I1-12p40 and IL-18 and the Thi Differentiation Suppressing Cytokine IT-
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FIG 9 is a graph show ng the expression levels of IL-12p40 and |IL-18 nRNA
in the dendritic cell line JAWSI| treated with Lactobacillus plantarum

CJ L IBBT AKR2609/4104083 er ences, as neasured by RT-PCR. As W&?@Qﬁ/&ﬁéﬁzﬁlﬂ GS.
8 and 9, Lactobacillus plantarum CILP56 pronotes the 20 transcription of
the nRNA dictating the production of the Thl differentiation-inducing
cytokines IL-12 and IL-18, and shows great superiority in pronoting IL-12
MRNA expr efEihMadréphiie: idBendlbgé Cellqdd bacteri a. EXAMPLE 8:
Preparati on of Probiotic Agent Conprising Lactobacillus 25plantarum Cl LP%
The probiotic Lactobacillus plantarum ClLP56 identified in Exanple 1 was
produced on a mass crate and | yophilized to nmake probiotics suitable for
use as a raw natAntigean-presqritmgetle (ARGS) such esdmattopbagescand gletidrifie gefls

addi tives, or cosnetics. The bacteria were incubated in MRS broth (D fco)
at 37C f orprogutllr k2 avd lle1§ tosindBegy Fhhbesdifferantiptedntool L whilg prpdiicingy

solution, followed by harvesting the cells by centrifugation. The cells
wer e $rozefﬁsuppmd3fémfwa§%6“é§t&mﬂ Emevalaae thg effest pithg #dd hacteria o

s g & i e PreseO et e BBt hr elelUh P A0 i o B hrmount
using a m ] [ noun
of an exdpient,. sych as gl.ucose, lactic ad and skimmlk, to adjust the
nunber 10d#e“§£’@f58 aaqg}%ngggqtyv@apﬁlg%\e&gﬂfaﬂg%-r ed in a seal ed al uni num
pouch To ed i.n armaceuticals, food,.liwe 0 tics
and so on, the peggj%agﬁnﬁrgegiﬁo‘f"ﬂ? 388%?({ Ve bcgenﬁ%t&eo\(g %@?ﬁ&p‘%ﬁﬂr‘p% er used
as a raw ri of nt. i . It ARt &R wRdfiatipwe for
phar naceug%%‘grpkﬁ‘li eu{:thhglg %‘@?@%Z%‘g‘eﬁgspg@f‘gﬁsh or V\ll%;ﬂ%t frag\l;/lv8 ?r\%t ej | gllg Agf

COSNBLi CS.~AS CerH 1Bt l!;@( 1 jel hyt %@w&;@m'%@;’%r
Novgf Lact%%é%\ U88%| stfr'%{telaﬁrghl2 an%tlcci:gbrr%‘g%ivfals%?eco gl?{&si ng the s%rre <130>
pn081723 <H[HEx1 20<170> Kopatentln 1.71

The test bacteria was Lactobacillus plantarum CJLP56, with lipopolysaccharide
serving as a positive control. The same test was performed on Lactobacillus rhamnosus
GG (KCTC 5033), Lactobacillus casei (KCTC 3109) and Lactobacillus sakei CJLS118 (KCIC

15 13416) for comparison.

The concentrations were measured using an IL-12p40 kit (BD Biosciences,
USA) for IL-12 and an IL-10 kit (BD Biosciences, USA) for IL-10 according to the
instructions of the manufacturers. The results are shown in FIGS. 6 and 7,
respectively.

20 FIG. 6 is a graph showing the concentrations of IL-12 and IL-10 produced in
the macrophage cell strain RAW264.7 treated with Lactobacillus plantarum CJLP56 and
other references, as measured by ELISA.

FIG. 7 is a graph showing the concentrations of IL-12 and IL-10 produced in
the dendritic cell line JAWSII treated with Laciobacillus plantarum CJLP56 and other

25 references, as measured by ELISA.

As can be seen in FIGS. 6 and 7, Lactobacillus plantarum CJLP56 promotes the
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<210>1 <211>1471 <212> DNA <213> Lactobaci |l us pl antarum 25<400>1
aagtcgacga actrtggtat tgattggtgc ttgcatcatg atttacatlt gagtgagtgg 60
cgadeCHgKR2809 424843t gggaaacct g cccagaagcg ggggat aaca 1&@@8 7T2\1
gat gct aata ccgcat aaca acttggaccg catggtccga gtttgaaaga tggcttcggc 180
tatcactttt ggatggtccc gcggcgtatt agctagatgg tggggtaacg gctcaccatg 240
5gcaat gat ac gt agccgacc tgagagggta atcggccaca ttgggactga gacacggccc 300
aaact cCt acHPAUPHET adC RO AA0 tBféreffidtonditdating J 2aoRMa -2, 0bLE Ghows3 te
aacgccgcgt gagtgaagaa gggtttcggc tcgtaaaact Ctgttgttaa agaagaacat 420 a
L. gagagt apedetticagf getBil gifegahtibadhibapnesignanokinacy agiidfeing bgs 48@nt

t gccagcagc cgcggtaata cgtaggtggc aagcgttgtc cggatttatt gggcgtaaag 540
10cgagcgcapgn dggiof i-12, andgdias adagletr posatigbotft prodgdog dad2 compagdagtiyrath800
t cggaaact g ggaaacttga gt gcagaaga ggacagtgga actccatgtg tagcggtgaa 660
at gcgt agatlaeticacgblermtgmiaacaccagt gg cgaaggcggc tgtctggtct gtaactgacg 720
ct gaggct cg aaagt at ggg tagcaaacag gattagatac cctggtagtc cataccgtaa 780
acgatgaat g ct aagigeserigiythst prasuctor of tIagt angt flgdd gé the gerg laveh dsta st
15cat t ccgcct ggggagt ac ccgcaaggc tgaaactcaa ,aggaattgac gggggcccgc. 900
acaagcggt W@ﬁﬁp&?gaﬁita clsBsigh of gy sellsdaile &0 tthe raagep ﬁeg%?%Qh’Ge

g e
sogagot gDt A Lol i S detiol ol 4R 0t Hofeie SABRGRM B,
scaat G0 Gk acracncg, L OcaRE b GEP0A A% AEDPTAS! 61 Lanasnstladats
gaLS7gest e 4Saalant, aou! oo AL 140, AGSEAIESAS, LPTEASSROTLIRD

25gacagat gajn A W IRABT-PER R AEAL b Adr as in the macrophages.
The results are shown in FIGS. 8 and 9, respectively.

FIG. 8 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA

in the macrophage cell line RAW264.7 treated with Lactobacillus plantarum CJLP56 and
15 other references, as measured by RT-PCR.

FIG. 9 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA
in the dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP56 and other
references, as measured by RT-PCR.

As can be seen in FIGS. 8 and 9, Lactobacillus plantarum CJLP56 promotes the

20 transcription of the mRNA dictating the production of the Thl differentiation-inducing
cytokines IL-12 and I1-18, and shows great superiority in promoting IL-12 mRNA

expression to the other lactic acid bacteria.

EXAMPLE 8: Preparation of Probiotic Agent Comprising Lactobacillus

25 plantarum CJLP56
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[CLAIMS [C aim 1] Lactobacillus plantarum CILP56 KCTC 11402BP. [Cairn 2] 5A
conposition for prevention or treatnent of enteropathy, conprisin
LactaptKRR209 400481 %r um U956 Kelt 11402BP. [Claim 3] AiM ;%flg?if Adting
conposition conprising Lactobacillus plantarum CILP56 KCTC 11402BP.

10[ A aim 4] The conposition of claim3, being preventive or therapeutic of
an i mune di sease caused by a Thl /Th2 inbalance in favor of a Th2 shift

[Claim5] The Comogfdﬁi&ﬁ Dictdhdli® Alantihen EJNPSE eddritifed eindEcanple 1 svas
selected fromthe 15group consisting of allergic diseases, atopy, cancer

and aut oi rprufiacedi Greasess sdald @idnydphilized to make probiotics suitable for use as a raw

material of pharmaceuticals, food, livestock feed, feed additives, or cosmetics.

The bacteria were incubated in MRS broth (Difco) at 37°C for 18 hours while its

5 pH was adjusted to 6.0 with a 25% NaOH solution, followed by harvesting the cells by

centrifugation. The cells were frozen at 40°C with 5% dextrin and 10% skim milk

serving as cryoprotectants, and dried at 37°C. The cells thus lyophilized were

powdered using a mixer. The powdered live bacteria were mixed with a suitable

amount of an excipient, such as glucose, lactic acid, and skim milk, to adjust the number

10 of bacteria to a desired level, and stored in a sealed aluminum pouch.

To be used in pharmaceuticals, food, livestock feed, cosmetics and so on, the

prepared probiotic agent may be mixed with grain powder used as a raw material of

the livestock feed, with an excipient or additive for pharmaceuticals, such as tablets and

capsules, or with raw materials of cosmetics.

15 [Sequence List Text]
<110> CJ Cheiljedang Corporation
<120> Novel Lactobacillus plantarum and compositions comprising the same
<130> pn081723
<160>1
20 <170> Kopatentin1.71
<210>1
<211>1471
<212>DNA
<213> Lactobacillus plantarum
25 <400>1
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The conposition of any one of clains 2 to 5, being in a formof a nedicine.

[Caim7]

The conposition of any one of clains 2 to 5, bei 22%3

f 00dPCT@KR2008Y 80491Re conposition of any one of clains W@

formof livestock feed or a feed additive.

one of clainms 2 to 5 being in a formof a cosnetic.

10

15

20

25

aagtcgacga actctggtat tgattgetec ttgcatcatg atttacattt gagtgagteo 60
cgaactggtg agtaacacgt gggaaacctg cocagaageg ggegataaca cctggaaaca 120
gatgctaata cegeataaca acttggaceg catggteega gittgaaaga tgecticgge 180
tatcactttt ggatggteee geggegtatt agetagatgg teggetaacg getcaccatg 240
graatgatac gtagecgace tgagaggeta ateggocaca tigggactga gacacggeee 300
aaactcctac gggaggcage agtagggaat cticcacaat ggacgaaagt ctgatggage 360
aacgeegegt gagtgaagaa gggtitegec tegtaaaact cigttgttaa agaagaacat 420
atctgagagt aactgticag gtattgacgg tatttaacca gaaagccacg gctaactacg 480
tgccageage cgeggtaata cgtaggtgec aagegttgte cggatttatt ggecgtaaag 540
cgagegeagg cggtittita agtctgatgt gaaagecttc ggcteaaccg aagaagtgea 600
tcgganactg ggaaacttga gtgcagaaga ggacagtgga actccatgtg tageggteaa 660
atgcgtagat atatggaaga acaccagtgg cgaaggeggc tgtctggtct gtaactgacg 720
ctgaggcicg aaagtatgge tagcaaacag gattagatac cctggtagtc cataccgtaa 780
acgatgaatg ctaagtgttg gagggtitce goocticagt gotgeageta acgeattaag 840
cattocgect ggggagtacg gocgeaagge tgaaactcaa aggaattgac ggegecccge 900
acaagcgety gageatgtey titaattega agetacgega agaaccttac caggtctiga 960
catactatge aaatctaaga gattagacgt teecttcggg gacatggata caggtggtec 1020
atggttgtcg tcagctegty tegtgagatg tigggitaag teccgeaacg agegceaacce 1080
ttattatcag ttgccageat taagttggge actctggtga gactgeeggt gacaaaccgg 1140
aggaaggtge geatpacgic aaatcatcat gooccttatg acctgggceta cacacgtget 1200
acaatggétg gtacaacgag ttgcgaactc gegagagtaa getaatctct taaagecatt 1260
ctcagttegg attgtaggct geaactegec tacatgaagt cggaatcget agtaatcgeg 1320
gatcagcatg cegeggtgaa tacgtteceg ggectigtac acacegeceg teacaccatg 1380
agagtttgta acacccaaag teggtggegt aacctittag gaaccageeg cctaaggtgs 1440
gacagatgat tagggteaag tcgtnacaag g 1471
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[Cairn 9] The conposition of any



PCT/KR2009/004913 WO 20107064777 Al

[CLAIMS]
[Claim 1]
Lactobacillus plantarum CJLP56 KCTC 11402BP.
[Claim 2]
5 A composition for prevention or treatment of enteropathy, comprising
Lactobacillus plantarum CJLP56 KCTC 11402BP.
[Claim 3]
An immunopotentiating composition comprising Lactobacillus plantarum
CJLP56 KCTC 11402BP.
10 [Claim 4]
The composition of daim 3, being preventive or therapeutic of an immune
disease caused by a Thl/Th2 imbalance in favor of a Th2 shift.
[Claim 5]
The composition of claim 4, wherein the immune disease is selected from the
15 group consisting of allergic diseases, atopy, cancer and autoimmune diseases.
[Claim 6]
The composition of any one of claims 2 to 5, being in a form of a medicine.
[Claim 71
The composition of any one of claims 2 to 5, being in a form of a food.
20 [Claim 8]
The composition of any one of claims 2 to 5, being in a form of livestock feed or
afeed additive.
[Claim 9]

The composition of any one of claims 2 to 5, being in a form of a cosmetic.
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