1 Description Title of Invention: THERAPEUTIC AGENT FOR ANAEROBIC DISEASES Technical
Field [0001 J CROSS-REFERENCE TO RELATED APPLICATIONS This application claims the
benefit of prABA08Y/ US2pTovisional application No. 61/124,528 filed on AprilPLA/IBY®IPAE entirety of
US provisional application No. 61/124,528 and continuation applications thereof are incorporated in
this application by reference. [0002] FIELD OF THE INVENTION The present invention relates to a
therapeutic agent for anaerobic diseases coﬂe's'(mipmi)@m transformed anaerobic microorganism,
the therapeutic agent containing in combination a pharmaceutical composition for the treatment of an
anaerobic dittkeseotdmxention:riHERAPRISDOIC Adonyahi AN ROBILent and a
pharmaceutical composition containing as anmggment an anaerobic microorganism
colonization and growth enhancer for enhanci tion and proliferation of the anaerobic
microorganism atigir RAfCiPFfetipease site. Furthermore, the present invention relates to an
anaerobic microorg:gism colonization and growth enhancer for enhancing colonization and growth of

the transf8Pthdd a %ﬁ&ﬁ%&f&ﬁsﬁ? Bl G2 1L H¥3n anaerobic environment.
Background Art [0008] BABKGROUND OF BEHEIINYENTIONT US mroeivigedmpmisaioeNod for
treating a diseasgthaliigig ﬁ[&@@ﬁ%@ﬁicﬁDEU@@.“T%Q%H%@E%‘/’W@S ﬁ@i@ﬂ(ﬁﬁf%ﬁﬁﬁé@@& qlf;gease') such
as a malignant ttg‘?ﬁr 2;?28 ischemic dl%ease flor (%xamﬁllel, as a method for reatthng a slolldt.tumor, a
method using a tra s%o HAhaeroni¢ rlﬁ)l%ra(? rglgcaanllgrrlrsl as gogeaﬁ%l et Bcr)ar &r HasBéeR 5%r5)é}ing an
attention. For ex&mpstéerenggethod of transporting a gene to a tumor site using transformed Clostridium
has been@oposedSEP ©F. 1UH: PEteRNNOONG416754 and 6652849, and US Patent Application
Publication 2003/0403952). Furthermore, th ication of transformed Bifidobacterium (B.)_ longum to
tne eatment of sol gy He B e s e B
Gene Ther., 7, 26992 {2000 med AN RiaMiBiRRert siNe dtertbe aprutSt 286N HSB14iPMREAD1)). [0004]
These transformedmbicronngapisms argerexatgobitsmngfex fre ssiamusotd i swabrabkithésshsdtle

plasmids AT RSO0 S S0 T FemANIEAE SRIGRIELINRRU bn SO ANChGiRRIR (S Patent
Nos. 6416754 and 6652 49€%nd US Patent Application Publjcation 2003/0103952) ar the shuttle
plasmid pBLES1BEAEIA¢HGHhRIMMEOY HRP OB RSN LS SHERSRESBAABMIRP G PA
2002-97144). Sincecafanitimesdquiastiid yvedwrsvdheshuttier Vectols teatatie rephosatbindndtipio: coli
and the transformed-{alastidivim pl-RBdaRretRivmithebacteta-that bavesbers ranalered with

these plasmid vectors has th§ risk fhat t[he intro }Jo%elg gene ma)éhoriz ntal%v]t.transf rred h(}) other

. . Sent imvenuon relates to an anas TOOrI’ sm Onlzgtion an TOW .
microorganisms BtREPIRAN T T AR e d B42 erium, At Ieast B> Con’ which 18 fatukative y anaerobic,
and environmentiisies Hiog Protles salaetmipendheitihot SiciastpToob slreithis hdre, JP A
2002-97144 descriliggthdhbatloaiiem caite shigctiviehn ba made tenpieliferate in the tumor tissue by
intraperitoneally g}lmﬁ]isljterin%l%fldose to the mouse to which B. longum has been administered.
However, the tran S IUEES éhbed therein is transformed using a plasmid vector that can be

horizontd Wp@rdnsfdired K&:BOEMNEP 48r dBIEENSGENGHOMNINd there are still problems remaining for its

safe and effective ysgiRihectigatingntahanonaeianic disgase dpdmmeary aldaventionleshrical
Problem [0006]I @ meti}g forltrgiatingnan atglaedrobic (iise se usingl.a trap§formed anaerobic mi-

. o eremalter, an ac 1C d1S€ase ) Such as a malignant tumor or an 1 €mic
croorganism, it is necessary‘f?iaff he transformed ana (6]b|c microor anism 1o bé used’is
nonpathogenic afijaasntbxiexapiblsissadneterd iy HisBiRe diseldduniais danpdem Yaiak Janaerobic state,
but does not colanizsfomgowhir ROINAitsHiahisnOLénaraAspatebinstaie asieihaaihat the
gene introduced A%IE%.tﬁ%%%Hﬁﬁ %W%%{lﬁ’(?dcomi%rrfg&&ﬁﬂg&”ﬁ&@‘i’é %FP&J}%%%E%%V transferred to

robic or I te

pathogenic bacteria or ae cultatively anaerobic ba a other than the transformed anaerobic

microorganism. [BBBFERMIASIRSFL HbaE PERAPLORRSIbETHF the NhBAFI LN BAIC Hidetk using a
transformed anaéféRitdthienddrgalrasmtflpp koibit Pitbliberap20613/61fes?>theRramhsiommedianagrobic

n}in?OFQaT_ime :%{?&H?ﬁ%ﬂ%rﬁ%%fﬁfﬁfé&‘f?ﬁi@&%é&é@ﬁ%ﬁ%‘ %ﬁg&%‘ 't%edt{"é ﬁtéﬁtﬁlﬁﬂ%?t%@i%%ﬁ%% ﬁite’ but
also 1o prolirera 0 a therapeutl ereclly unt, and (o pe continuous ese uring the
Tostment porioa TS BRI e bRt o XA e B ST i
intravenously or #t8-di<e@88 kissre et dbs Biskheh € wnmasiemddeanaedobfd rhi€k 6d¥danism is
preferablyagismatrasspessitier inearaer i minintze b g dnfuencesmshinJalacd )y essels anchthe burden

on a patient, and therefore, it is desir. 5&5@% tr é?* d anage oQi}c microgerganism.spegifically
orolferate at the s B o
Pecessary dosagi SH0BFAETRE Parame\ste AATVEMbATS I BrEILS BHRIEA BB
agent for anaerobiobtlisgrseXUBH0 1038 IDebh dlet fdrundatingraid pRadES bid diseedewisiclgia transformed
anaerobic microorganism, is safe and practical, and can exhibit an effect with a small dose. 3 Solution
to Problem [00091 The present inventors have carried out an intensive investigation in order to solve
the above problems, and have improved the shuttle plasmid pBLES100-S-eCD to construct the
plasmid pAV001-HU-eCD-M968 (see, WO 2007-136107). The inventors have further improved this
plasmid by removing from it pliC on, which is a fragment containing an origin of replication for E. coli,

to construct the plasmid pnifiCD (see, US provisional application No. 61/124,528). Since this plasmid
AdAnoec not contain the oriain of renlicationon of E caoli a bhacteritim trancformed with thie nlaemid doec not



4 since these saccharides promote at an anaerobic gisease site colonization and growth of the
transformed anaerobic microorganism for the treatment of an anaerobic disease of the present
invention, tH¥{ 28¢Rd¥Me an excellent anaerobic microorganism colonizakioV B8 tcenhancer.
As a result of a further investigation by the present inventors based on the above findings, the present
invention has been accomplished. [0011]That is, the present invention relates to (1) an anaerobic
disease therapeufielisgast isdntdidingoih ashibiidakas teE R At A AT bt poritoalbehibtising as an
active componenilastradstaiioie diaRaerodeouesabigariseplieirg trahsiornesipnamexpression vector
that functions in the, SRAGLANGTIRAIPANISHa S FRIRRSIRNVEEIR! gt fanialoing a RIsId

u I, and a pharmaceutica

replication unit that functions in E. co composition comprising as an active

component a colBfi24RE ARPIO Mo R thartke Bt felhErdiorheamer bBIEANE Sbrganism at
an anaerobic diseassfaited [0@LR}( 2 khredterapeasticheg@ninabeardin fptenéd) bavkeiem, titdeaxplession
vector comprises; o) AHiASE R RIRAIPMRILINAL IHICHONS ihan ANRKIORIG PusTRMIAN gther
than E. coli, and 2) a protein expression unit comprising a DNA coding for a protein having target
activity and a DNEHEYHE SSRTSHSHY a promoter and a terminator that function in the anaerobic
microorg&lidnd, (3F° @ﬁ’é‘@ﬁe[ﬁié‘*é’é’@ﬁt%yd%réﬁﬁﬁrtbeezt}}%ﬁeF@ﬂﬁ%%@é%ﬁé@lﬁé’%ﬁ@é@ &etivity is
a protein _having merﬁ@atgimamimhﬁylcﬁmiasdésbﬁiiﬁlﬁ]ﬁ_ﬁﬁ)ﬁ&galy aﬂ&em&_iﬁg\\ymm [Eehad(léé the _
therapeutic agenf AGEAMHIRGIAR 43 WRAER e RIRIERN AR DET RGNS ARV dalaifigease that is

in an anaerobic environment is(a) a protein having an antitumor activity or (b) a protein having an
activity of convertisgdhiSHatshEmed b‘é’cﬁ%éé)}?r“@%\%‘r¥8?tﬂ¥t81%hcé‘ﬁﬂ?ﬁuﬂ?&z§ﬂ W ieastefEgq e
therapeutic agentthecerdinghio {)colheteimtietipnetein stal mytlenapeutmagtiotyitfosadedisdase that is
in an anaerobic eppirgRmgtils 4R P RhatsinJraning.aflivitifeganverting an antitumor substance
precursor into an_antitumor Séjfstance . (6) the therapeutic agent according to (1), wherein the
anaerobic microcﬁaﬁéﬂmqg BN the group consisting of Bifidobacterium, Lactobacillus,
Enterococcus, StIRRRaeesl Prslé&ipstridium, [0014](7) the therapeutic agent according to (6),
wherein aerobic microorganism is Bifidobacterium, (8).the therapeutic agent according to (7),
whorein 1HOEH ol B e SolSAaRE PO D Es G O B CAIELE RS S Siimals, &
infantis, B. thermaphilganisB., gsendotestyihaBtheifidosinBiedranecrabid Budoryganise to(dy tived
therapeutic agenfsagspdingdait@nvisieikitheoRiigebastesiondo Ry IRNdivesd@Lalel@hthein
therapeutic agen} according. 10,(0) herein dhe bifidabacierium s B lonaum JQ5-ARBIICD (NPMD
Accession Number ﬁfﬁﬁg it 1), (?Le) the ¢ erape'u(fl agent according {6 f ? wherelnatlﬁe protein
having an activit}eicEabigeiiaify ittt el heaan BerpreicarsBiqrits SransRigtbrraghebimdalis
selected from the gxagpniansising®beyasyoatdibaminstkeadtkopaciigiase havehagitcemshidase, (12)
the therapeutic agenfAcEAIPIRgLR 1l ORI QIR AP SRAIRIN RANSHAR KW OhARRYG A AN

antitumor substance precursor into an antitumor suhstance is cytosine deaminase, [0016](13) the
therapeutft?4gent SEEBRIMG o P ordmndhals e heton: HARHRg i BPaRFePAT S EHRAR For the
anaerobic microdrgaiismead adeamdti omecsetegtadcindullthexgrbipitahsistingtiofedifadbinibse, xylose,

galactose, glucosg,5HASE olAEiOBR: MRIGINSEiTE 82086 d Af1RQSS. ARG Bl IBSeciidlithe
therapeutic agent a}ccordin%lto %13} sév.he ein the. co onizlation an roliferati%n enhanc? for the
¢ anaerobic { fthO ‘E {

. . olonize at 1sease site ‘H) e;?ro 1ferate to a er%%eu 1Ca % .
anaerobic microorganisim'is glucose or maltose, ( e therapeutic agent according to (14), wherein
the colonization &H@qbirestifangtioh aithieedotittietshaeretsiet tiichian FiarrrenRgissbu0d17](16) a

colonization and gipifRfalinanhesaes: itmananaernbie cHseREgANSLiOkthB ireBast efrafto

anaerobic diseasq, cOIDHSING .40 A%(ME AIICRASILALIeast ong SEISCISA IO ths diayp gonsisting
of arabinose, xylose, ga actosé, glucose, maltose, lactose, melibiose, mefezitose, ratfinose, and

lactulose, (17) tHEXbioMosHbIS AherdebRardtithithirsiedrssrsneiiih el Are's sy m for the
treatment of an anadenhia disgase, aadahdirioie, (i1 ® dedistdntiae tacisieraeih poseeabis gliiccose or

maltose, (18) the &QlanRAlIOPRRL AP IRIAHORE ANARCAL IS HREIARAE! QRICMIAPRHIFAURLD for the

treatment of an anaerobic disease according to (17), wherein the active component is maltose,
peutically effective amount by the minimum necessary dosage.

[0008]  The object of the present invention is therefore to provide a therapeutic agent for
anaerobic diseases that, in a method for treating an anaerobic disease using a
transformed anaerobic microorganism, is safe and practical, and can exhibit an effect

with a small dose.



[0018](19) the therapeutic agent according to (1), wherein the pharmaceutical composition comprising
as an active component a colonization and proliferation enhancer for the anaerobic microorganism is a
preparation VP RV 2238s administration, (20) the therapeutic agent accddkigPediIM1 Wiherein the
active component is glucose or maltose, (21) the therapeutic agent according to (5), further
comprising a pharmaceutical composition comprising as an active component an antitumor substance
precursor that is converted into an antitumor substance by (b) a protein having an activity of converting
an antitumor substance precursor into an antitumor substance, and (22) the therapeutic agent
according to (21), wherein the antitumor substance precursor is 5-fluorocytosine. 6 Advantageous
Effects of Inve t[@DfQ]]T"r'fg’lﬁ@rapeutlc agent for an anaerobic disease of the present invention has
no risk thdibeosécdrimbireaent gJemeos haptieatisd pvtEn duthsivadnierigatineimerges fraolivetié environmental
point of view andibgvagidbifeatnrive fpitivedmerayitey baioh RS 1 Wriiqod ideratiortenhancer for a
transformed a”aﬁx@@&nﬂ%&%@@ﬁ@@b@ﬁb@@(%&%%@ﬂﬂmdmDFO\mS thentbenapeutic effect by

promoting specilcolonizalion G IRI S AURMA! AR TEd ARRIEBG UGro0roanism for the
C

treatment of an anaero |seas at a diSease site, an Smlgs lg[)Eg}?sgnelquorganlsm to be

reduced. An anatSBRgREEAET RNt Ly &nesll \R%?%??tru%ﬁefrﬁ?%ceu fical compasition containing
the transformed aisisioonienmliesdranidrordie tRiusmithplarin %?ﬁ%lé?bfﬂﬁ“’d‘i‘s@%gﬁgﬂ’f the present
invention as an adtivgietmpoientlandatpihanhactutichabhpaiso dorsahirgetie Baerobic
microorganism celeizalignaatipmliaratien ienasesr nhife prseitieuantitrisaseafoactive

component are cauiaRd)SRIRNHIAAASOR SkSRIRNLINeiRBE A agepiihal can markedy

improve the ther eutlc e fec f the transformed ana raganismang.ehabls. the dose of the
transformed anazxfo ?:ur'ﬁ ic e&’oro%?]l}grtlrla %0 be r%e tced %’?I%? {%r%%ll%% of{%rgwlangs r[0020] [fig.1[FIG. I

is a diagram sho®ffRP% ﬁréﬁ”&‘f%@%i’%@m%c%ém%ﬁal h’@“ﬁfﬁl‘é FRLHYFERTSHONing the tumor
proliferation supﬁ’m@s‘gMrP@flmeWF@rﬁ)%h@%nﬁiﬁ@&ﬁ%@%ﬁ%“%ﬂ@u%ﬁFQé<aF‘€§5l5&7‘b’@ﬁﬁCD and maltose.
Description of Ernbadinentsida293Tisesolesardirvdtsnipididesas v pedtreaigent an anaerobic

disease that, in 0gg8EREEEMEND IGOMRERES FHoaRMkinatiannphaomaeRpEsarampsition comprising
as an active companeni.a tﬁﬁﬁ%&ﬁmmmmﬁwwmm fi3psiaupaes withoen expression

vector that functlons 11% the anaerobic mgc; anlsm r% does no comprise a ol &qgmd replication unit

that functions in E*% ant‘tamor ShAmacsu bal ¢ rﬁ%‘bs ion & rc’Wrt'ls.ln as an active component a
colonization and ?ﬁ%‘l’i‘fé‘?a”ﬁ’@ﬁ"éﬂ’fﬁﬁt?é‘}gfé? *lﬁé"ﬁ%ﬂﬁ%‘f&?ﬁ‘?éﬁeamg?ﬁﬁgmlg?&‘f?@ram%m at an anaerobic
disease site. [002RkFhicnthmeseauti fonrbrnodisnasehitnig imtead suphrisnci prdMmtisse d8@st compositions'
referred to in the preseficsperifatiism meEanowitbpetdlith dr dpaistic af értdigatissi.cambirel pharmaceutical
composition prodyggd Ry EHxin aklashhuelypas Sftbaimacriisahsarspasitiansor a disease
therapeutic ageng comprisi rn% ﬂgsl'?a?%tcﬁvgg JXQﬁét&E&hWJ‘&Q&%‘AHﬁ@ mmlg(pgﬁm@t are used in

combination in treatment. en a two typ utical com lons used in
combination, the P& ARAKE Gtiktas 6%posﬁ|t8rr’1%/ rﬁger‘f}t&e sed ﬁ%e NE S omteo%r?ze or may Sbe used

separately at a fli‘é’éfﬂ‘)”‘irft’éNﬁ?‘“ﬁ)@ﬂ]‘?ﬁéﬁ%ﬁ@fﬂ?ﬂ%d@%ﬂﬁl&rﬂll‘fEF%hft]glﬁ‘?s%c‘?ﬁa‘?ﬁe treatment of
an anaerobigidisease whthefpresensiimeyriteriordy disaerbidovaensoltdhisnmesfformed with an
expression vectghpmifiightis ailasidaiegtotcthishis reigasingmariagichicsattdrium, in particular, an
enterobacterium, %ﬁ!mﬁamg; arelasiBiidebasianins kasetaritusvbnicsasacus,
SIEPI0C0CCUS, Auiee {ftH B 10 et D $REIRLETEAS REEPAIRENHON,08PS.RE contain a

plasmid repllcatlon uni unctions in a hacterium, particy gr le}E co |,uto er thagtthe transformed
bacterium. [OOZ&W#@W%@W@@&H?T&@%BW(?Pgb?é)aéﬂ%m foP e treaMent 8 AN anaerobic
disease that haweririepe efsaadyse ?ﬁﬁaﬁ?@t%@?ﬁ?éﬁwwmbr%%ytﬁwﬁ81?0n in both E. coli
and a transformegdiéctelisizatianchd prodfehtior of razivasfoimad apithaaredipissaivpitéector that
functions only insainRREmeR!] hapemnant of bereiaseithainiraducac gindsean die korizontally
transferred to a Q@ED&Q&G'&Q%%’J&Q&M&%QPB& Q{aimwté}méﬁcwae:r@%@&a@mmmsother than the
transformed ana ro Emuggan th eﬁg%lrﬁarlggent% N na%qdegél@ J&@&W@Js@@ﬂﬁ@em are

concerned. [0025{® aYﬁ FR&transiormed anaerobic micr ganism of the present
invention has bééﬁ‘isfPé‘ﬁ%‘f&Pﬁ?&TW@ﬁrm@i&? Jé%?‘tﬁé?‘aa’é%ff% CORtEITA Plasmid replication
unit that functiortbeisrmeshaesitiinediistsrahahighdosa thstehrimmroyagtibepaiy Bs Bbmasiliven if horizontal
transfer to E. coliiaasungrdfwetie igeno ppesibitiyof replication in E. coli, and it is very safe in terms of
the environment and in actual treatment. [0026]More specifically, the expression vector used in

transformation of the anaerobic mi-

RECTIFIED SHEET (RULE 91)



croorganism for the treatment of an anaerobic diseage of the present invention is char- acterized in
that, for example, the expression vector consists essentially of (1) a plasmid replication unit that
functions in WR aM¥EBILS microorganism other than E. coli, and (2) a proteiREXPPE&IGA1GTHI consisting
essentially of a DNA coding for a protein having target activity and a DNA fragment containing a
promoter and a terminator that function in the anaerobic mjicroorganism, and that the expression
vector does not CRRPHAS GSArEEATIETePIRENG LR IRRIME 151785h b seteriary Stk et
transformant, partieutanfémeoliajd@2BjAmibe@tasmioh fepibatieatorit whiomfancilondisease ahaerobic

microorganism ofher, than En Al HPSaEs $aH Htisenessien: Vastosamh Rizsmishienlicatipn unit
may be used as Ion%.as it félnctlo S in an anagerobic ‘Qlcrﬁgﬁlsm other than E.@gll, for example, in

an enterobacteritfi*S0eH8S Eifiy APt ASLSBHEEN Er SRR IR BY e or
Clostridium, and idgestoisttiaredtionthe ahcamderdivigs niierotssanisve otiearitirabetne ocimapbishet
bacteriurp@Exampregaheraef preloge s phasmigieglieation unit that functions in an anaerobic
microorganism oth r)tganngér(c) li (tltlasreexgm Ig ilr}t%igdgnq%ctnetri%qr\f alﬂocl: S %ilfi éanxamples thereof
include a pTB6 repﬁunl?ﬁ)rme I from %far] %rR?regiq%n and a 2f—'&epé gene'%laa unction in
Bifidobacterium, aAPRRERRFIRIHER] SOTROPORMSE PSR rIbACIOE2BIMBARRIMdFaNHetRedromoter
and the terminatanadrthtecprotesa@xptaeadienn g niioitheexpyessapiésdiar vatypiambiectrmd terminator
may be used as |gng,as g HHIEY Aﬂiérﬂ,qﬂé@&g?égsmlﬂ%@{&aﬁ%%%J&ﬁﬁé?{%‘?i&sﬁﬁcﬁ”

enterobacterium such as Bifidobactefium, Lactobacillus, Enterococcus, Stre occus, or Clostridium;
examples thereofSREFAHELYSHE B ErGHETS i8rhif%oPBf a gene coding for a histone-like DNA-binding
protein that functionghiarsm@nteabbicnpisroongampnsifer @xamapte;cacpnopnotet andltaiminaicmDNA of
a gene coding fopBifidahastermdsivetdisiRnes ke RNATBIRCRG RIGtEIRioh a iRdlsBRROtide
polymorphism thgreof. [0029]The expression vector of the present invention may further comprise a
selection marker é%?ﬁ?l?f]é%ne unit. The selection marker activity is not particularly limited as long as it
is capablé@fHelectingharihemradis @ gaitraeseaiisriotthhsibareaal thy ehprptasmideoiseteraprisespresent
invention; examples theeeafiinepgdeaa sl ugiresistanca JAark e Skebrabis paeHRnYE iR egisianse,
ampicillin resistaﬁcgoltleta{ggycline resistance, neomycin resistance, or kanamycin resistance, and
auxotrophy, and spectinomycin resistance is preferable. [0030]Examples of the selection marker
activity gene unit if¢ RIBEE D RAPESAPRISHE QDI IBS 6@%&&& LREMFHIBRRE ISRy Cin
resistance activitycoraysingdle-Didettigasarianiflisiigod pnehaeromoteteseiience ihéreaipfoin
example, DNA c%wig;o%m%%ggp@{gﬁgalis-derived spectinomycin adenyltransferase (hereinafter,
r hi%m thereof. [0031]The 'single-nucleotide

¢)

called AAD9 cassette) and a single-nucleotide polym )
variant' referred to(#’? gﬁ% %Fé%%?ﬂ%rﬁ%ﬁﬁb?f?ﬁé@ﬂg E?fﬁ'?p RO E I BE AL EIN PASIBRERSThATAYCH a

nucleotide of at lsasporieisibeing thespaltaredifierémafidiscesd|dvti SN R), andritsiudes not only a
SNP at only one gifgnstiRlso SNPs at a plurality of sites. [0032]As a gene inserted into a protein
expressi it of the expression.vector, any gene may be used as long as it expresses a.protein
aving O butic e s e et e S L fE e B e the
anaerobic diseasEiyEdafse atidiwganthet ihdnre dBptIpRie SHH O MSBHIR A npaligHaRR T GRtherapeutic
agent, a protein hawinghanaantittinad I isicdiityt€ih & Prote th havivigy T asiidtyief eenMettingan antitumor

substance precugﬁﬁggﬁ{& K ﬂ}g&m&r Sa%béﬁ{%ﬂﬁﬁo (smlggg as the gene not being DNA that inhibits
transformation such as giant DNA (at least about 1 or DNA that is toxic to recipient cells.

[0033]The protein fraVitgtaFRRTHST 2NiRF SXPHBS S &'ty the garBaRERIBI FUR EXBFFRE i cytokine,
and specific exampieﬁ;ofdhel cﬁy&k&t&dﬂiﬂ@deﬂmﬁg&mbﬁseﬂﬁ%ﬁaiph&s eta, @moegamnsg aeanitjocyte
Tsaclrgphagelgo't%)ééﬁ%ﬂlﬁg% g?}@ff%{n(@(%%?fn)iéEﬁ%ﬂl&%iﬁﬁtt@a}i]%ﬁﬁh%o%s%@a&??' Atf’ 6, T 10, 12,
, 15, an , tumar pecrosis 9 factor - alpha, lymphotoxi - beta, granulocyte colony
StmuTatng facior (6 S ESETAREIBE ARG ESHORY B RO AE RS s PREGL Fibration
inhibition factor (Miyedelientia ghibitorysiatiter ¢L BifjdobeeleaenvdiistobastimulEtdeyoastors B7
(CD80) and B7-X¢feh86dckild, igamdoandiapcostatin M. Furthermore, examples include angiogenesis
suppressi bstances such as endostatin, apgiostatin, and kringles 1, 2. .3, 4, and 5. The .sequences
peasabon i E il s e N er o i SR R v
method based omBtHedu§issEe. information it is possible to obtain a DNA coding for a protein having
antitumor activity usgchinttaeapeaseniiitentonlii@qa4ihuwhearnione Bratopiesalthespeaetsdraving an
activity of convertj i int ant : a i . sine
%&Qﬂe?;ﬁgg‘&gh %ﬁ%ﬁ? RIFSTSLH B.adﬁﬁ{ﬁﬁyr%‘?ﬁrﬁddﬁﬁé, %C%&e%'z‘ﬁ Rif¥ip

deaminase (hereinatter, D), which is’an enzyme that converts 5-fluorocytosin reinafter,
called 5-FC) intotn@shtitlPReH A& LibePait B dLRa ¥ Peinafter, called 5-FU),
nitroreductase, which is an enzyme that converts 5-aziridino-2,4-dinitrobenzamide (hereinatfter, called
CB1945) into an antitumor-active alkylating agent, herpes simplex virus 1 type thymidine kinase
(hereinafter, called HSVI-TK), which is an enzyme that converts ganciclovir into an antitumor-active
metabolite, and beta-glucuronidase, which is an enzyme that converts a glucuronidated

antitumor-active substance into an antitumor active substance, and preferred examples thereof include
CD which ic the en7vme that converte G-PC into G-El] TONRKIA< 2 DNA codina for <i1ich a CD faor




[0038]The expression vector used for transformationgof the anaerobic microorganism for the treatment
of an anaerobic disease of the present invention includes any plasmid as 10 long as the plasmid
comprises, NPSRAPIZR2 A plasmid replication unit that functions in an anae FSHIROBHTEMism other
than E. coli, and a protein expression unit comprising a DNA coding for a protein having target activity
and a DNA fragment comprising a promoter and a terminator that function in the anaerobic
microorganism, R4 HhERTRRGHETE ARG 26 AAERE BbiE mitksHa dpishitebprsTwe farfttHoREWthin this
anaerobi@®fisroorgHphisim, thertities folagen dadoasimgt togBhambepiagha BirgpibationumitstBai dupetions in

a bacterium otheyghagytigi@ansiepgs RactsiimvRabicwaity: Bpced PO39]Examples thereof include
those constructed by in ro%ucin , into the shuttl @35 'dS@BLES Ooé%/latsgmura et al., Biosci.
- AV001

Biotechnol. Biocherh) 8, FEFRATO S50 1B PEYTIHBRAS TR 161 (PaRhka et
al., Biosci. BioteslmnykrBigchiean!te9(Q) sul2RanoS200B)); G, EBMIBT sEEKIRedb Pgegedtc.
(Alessandra Argnasheh@brdvistoRinagy ok42ickdf Ld4ntkR96)hivdlicuhave beep-erarissidasde

publications, a pro xpression unit comprising a DNA.coding.for,a given protein having target
P etvity and & DNA TG fc%)r%u&fs%%a;%%%%%%étgn( e gl ‘%ﬁfgﬁ&nﬂ%ﬁha%%ﬁ Hoic
microorganism, &9 YR HYAE PRIBA BURSEHIREIRIT HFCTHATT SGTBRETIR B IOS I ToD# OTCR B examples
thereof include thie shilitike plasmid constructed by recombining a protein expression unit inserted into
the plasmig giich a3 BRROY eﬁﬁfagé%&&@m%% @gt%%ﬁﬂ%t@&%%%ﬁm @9@?%&&%&5
Patent Application Publication 2003/0103952), pBLES100-S-eCD (JP A 2002-97144),
PAV001-HU-eCLS MRS (0T 0t Rer 9B IO IR aHETh &Y il sitstemies ok Sub e RO Mhd further
removing therefroomasplasnidrabplicstiaylosit gadichosetdnsdse Enalnlis§0d i@pemifibiesamples of the
expression vectonefethi aseibdventirndnabide a vector comprising a pTB6 rep unit comprising a
RepB gene and a 1Y region that function in Bifidobacterium as the plasmid replication unit that
functions in an anAUHE TEBEHESAEHH GG B E Loh A BB ) & BrOmoRe i
]'Eerminator ofa gé{f\@&;blgi@Hm@ﬁﬁmﬁ@@ﬁm‘?ﬁéﬁwgwg;mﬁ@}IlR@qul’a@ﬁ@lﬂhmﬁ%)_mot_ein as the DNA
ragment comprisingsingdinalirnzdicdeisranaians Na) Twieldn thdlaelenaefionendigieorganism,
and comprising a}.PNA codirﬂgnfor tpe %D enzyme that converts 5-PC 'pto 5-FU as the DNA coding for
1Te Oét 0 :

. . ration €n cer € anae rBIC Orga; 1S maf OSEe
the protein having target activity, and comprising a DNA {%&381 cassette) that codes for Enterococcus

faecalis-&ivBd spéblinsripairaigerint aridsedionsnhansaldetion MaskatasugigYEEsThier Rfore
specific examplearethlmem_n‘dﬁamaﬁapﬁblﬁﬁemsm&hm@mﬁgmtad iayitb&mpt&r_ﬁidatﬂemﬂnee of SEQ ID
NO:l. [0042]The expEgsEion.Y AR MES AR Kansormaiipi Rl RRPaRPIGISTRQIQanisR,far the

treatment of an anaerobic disease of the present invention ma}/ be constructed in accordance with the
2

desciiption in, for XA BOJORLF D apBiRanHh N5, 'BIMI95%E528. 11 Accordingly, the expression
vector of the presdifjrihemtideninatiobendnsttifetedameniyneensrubting @ pbismid sengensingfan origin
of replication of EncaliafaicgiamiplamiicrrndragontionaliyacelesinaRakes ackivityGapenbit, for
example an AAD9 cPssette (heﬁ?inafter, called a selection marker plasmid) (Step 1), (2) preparing a
linear plasmid of the Selection marker plasmid, ligating it with a promoter and a terminator such as, for
example, a promofdP ARE soleriTitArE A8 Digdiner dévirvi 1an@ifits e eadarabie e gt e fics
DNA-binding proteénu-&iithda) ¢ proieirloduinGsaméusoraativdy 1on (Whapedndedvingaipaedivity of
converting an anﬂtmﬂ%%ubstance precursor into an antitumor substance such as, for example, a
fragment comprising a CD (hereinafter, called a protein expression unit), to construct a plasmid having
a selectit rkeﬁg%}mfyt@%rﬁeeaﬁﬁ AR apreteinseih s SR R IR AARRESY ehl cABRSIEHON
marker-active protetppiasgris piStaiy @ foifoprapariotpai iadar pldgnidi fefdtiis salectien fimaticer-active
p{ﬁte'?hplasémld,lageémgia fﬂi@?&@ﬁﬁ@ﬂﬁgg&% a%mo&h%%w%fg%@%amtﬁfs%aeg?flc microorganisi
other than E. coli s s, for example, a ‘agme a ep unit formed from a RepB gene
a0 an Onv region AL HEHOR HBARFDABHINE (e h AT < A s B SRS E R B o
construct a plasmidiigigisgy an E. coli replication initiation site and a selection marker activity gene unit,
a protein expressioniynils askpdias TishiaRUsAIIAR s (hereiealishsalag 2 shuiiasiasmidbistep 3)
and (4) removing the &, colt teplication, nitiafion,sts ram the shitle elssmic (hereinalier, called Step
4). The procedur Of ach Isl%gp m§y be cArried Ut Sccordance with a Known method described in
the literature. [-002BYered EXPrEsaBHUIBRLSH B REIPESBhA PRSP Y 21 S6 THELY O SO IYesENsy
inserting, by a standatiumeineds aoiestexpressian uniteamisngned)id coding for a given protein
having target activj t |ni 0 . I nction in the
anaerobic microoré%%gr% ]ﬁln%éﬁég E&%%%@rﬁ%%%@%%%%%%%éf%%ﬁ%gg{%%? S%Jch as the
shuttle plasmids PEFEETAH INMHRGARSR al., Biosci. Biotechnol. Biochem., 61, 1211-1212 (1997)),
pAV001 (WO 2006-57289), pBRASTA101 (Tanaka et al., Biosci. Biotechnol. Biochem., 69(2): 422-425
(2005)), pDG7, pEBM3, pECM2, pLP825, etc. (Alessandra Argnani et al., Microbiology, 142: 109-114
(1996)) and pNTR500F, pCD540FT, etc. (US Patent Nos. 6416754 and 6652849, and US Patent
Application Publication 2003/0103952), followed by similarly removing a plasmid replication unit that

functions in E. coli by a standard method. [00441Furthermore, in the same manner as for the above
nlacecmid pRIfFICD nf the nrecent inventinn in which the nl 1IC on which ic the fracoment containina the E



recombining a protein expression unit inserted into tle plasmids pPNTR500F, pCD540FT (US Patent
Nos. 6416754 and 6652849, and US Patent Application Publication 2003/0103952), pBLES100-S-eCD
(JP A 2002-9P1199/138276801-HU-eCD-M968 (WO 2007-136107), etc. with SHXRERYIVER Biotein
expression unit, and then removing therefrom a plasmid replication unit that functions in E. coli.
0046]The transformed anaerobic microorganism for the treatment of an anaerobic disease of the
present inventior’¥expBtagaess Eitkeets wf yenRtigm given anaerobic microorganism that is to be

transformegl 5y accprdanGa iine: kBevyor Ganelie 6 DR RRRHAIINE PR ASING BRRAAMR-RAaiioned

expression VeCtOlii QO47lSinge th§ transforn]ed aHaet;bobic microgrgani mfclr the treatment of an
. . thal faf_le omopinant. gene {S rep icated, 1 E. coli, ai 1t ex .eme}gsa e 1n the EalVl—
anaerobic disease of the present iAvention'is used In an agent for tréating an ‘anaerobic disease such

as a solid tumor, RIEBEE ROHITOF tHESVnadrotrEIplitraERSahi S fie BaEBiGaencaadisbidénd
nonpathogenic; pathidgefisnkadtetiasueh asdsiosticdumnaobielmrnedamayns uregkéstney are made
oo hek eI RCRRG BRI B AR iaciaRaRliLS baRGaRE T nas

) e eferr C

€
been mutated to be obligately anaerobic. 1-00481Pre examples include nonpathoge

anaerobic bacterideTdrpathdgenitasmest-2pagiehis B AR PIETPALRS, iR haiAcEféobacteria
are the most prettraie af 0042HE xamplescohbies hitdbbactetia maludegBnadotedeartiscdl. animalis, B.

infantis, B. thermaphijlum, &s3eYAQQRAHa BnbilidymetBa PRaNS.a0H:iEn \QRgpmi R BhlARgT IS the
most preferable.{E-OOSO%Thes bactgéla are either commerciall avallafk#e or readily aél,allable rom a

de- pository instifdfidf"E e B SRR AR EL 18789 b %\“r@ée-&oilbé% Bhfintis
ATCC-15697, et¢herpagsbet iasehijontamieet froht AMECe(T hadnpbddoanctypeauimapesdisifection).
1-00511The straigppheash MRGHRIHOHIS MAtpariay iy dioiiesiantheptmiasRinbensiiadn ¢f de

longum include B, lerCl]t:l 105-A strain, B .Ion%ugr{] 8%5-&9% strain .IoIQ um bs601 Sta[%%ho nd B. long=

M101-2 strain, ahd zs;lmorrllé’ ?ﬂté(r)ﬁl és ?(r)lnaé:alrvne S ralﬁr?s(?p())% eraple. %ﬁ?f&aﬁfrﬁp the strain
of B. breve inclu§&BlIgreihepaitisacstiraihrapdnadsibriomro vt MrdhssrparisaEdeinhe192), B.
breve aS-1 strainrantbBndieviadrS3SMicstiaigarand adengtileahe Bosyeyehstanadtdmstdin and B. breve
aS-1 strain are pgeferaple 00834 Exampies efifhestrain of B. infantis include B. infantis standard
strain (JCM1222)&[13 and B. infantis 1-10-5 strain, and among them B. infamis standard strain and B.

infantis 1-10-5 stBsied Peserdptinn ROEMaVA8More, examples of a strain of B. lactentis include B.
lactentis garelargestrairiG GNLL2 2Rk 10R SRR ERSiPoNEd pRasrabiBiricioorganism of the present

invention is not parti imited. as long as it is,capable of growing in a tissue that is in an anaerobic
Erormont ani BEa Gy A E AR e ReR ;af.tgfaaf) B R e R A e

avin e
transfer of the refaimbinesyressidh W@Jﬁi‘ltgeallﬁg@fé? FeAtese transformed bacterium, in

particular to a pajhegeristionrerainBoiigHéaiye anaerobic microorganism. [0056]Preferred
example e trgnsformed anaerpbic microorganism of the present invention include a transformed
oo Nt loor i BT CA BRSSP 0 A R A B OB
environment andeexgsrdisadng eoprptisies mavingbaratotivity of converting an antitumor substance
precursor into an angitmeksuisipasapMaisnieigrehexampies iheieabiidhdem sgoamisansporter
formed from Bifidghacterlumihat is,copapls of dralkingn AdumaHissue. 1hatis ), an anasrabie
environment and express 85 WHiC IS an enzyme tha conve?{ssg-% mtoFS- -U, an‘d articu arly
preferred exampRSEHEHSIPIRIOEEIES AR APIDBACSIFRFSE Aridrsmié deplisErOmiBh 4 ngum
105-A/pBifiCD; NEMDBoActeEsiasiiNuaber N1TE BP-491). [0057]The gene transporter of the present
vention may e CORRIIEIRARACTHIANGS NInd MAIRAU deaciBeChin g STRIEIR! SRR et

textbook such as, for example, Gene Manual (Kodansha), Gene Manipulation Experimental Method,
Ed. by Yasuyuki BQKigfeHeasabanss” Mo rBe aREosmathaesiap G PRSsIA AR AHKFR982),

Molecular ClonindisaseEdition, Cold Spiing Harbor Laboratory (1989), or Methods in Enzymol., 194
(1991). [pGFBIIhe fiansfermedRNARIRRIGHPIG A aaRkBiakide BraseatdaventihpRiniaa better

therapeutic effect ftor a 1E’:ln;'sleilobic disease by using it in combinaﬂgn with.a coloniﬁati.on and
. . reterred to 1n the present,specitjcation eansi. ]elth 1 a ef'r eutic agent that 1s a n?vel
proliferation enhancer tor promoting colonization and prolireration of the micrecrganism n target body

tissue. [0059]AnyphaiaraesicoHierneRgsiHRNPLslBetgduomimE Bidifst Ao e f edeoanacetigsbd in the
present invention;cagpls¥igoas dreadidvapsaneribetielapéaatiompiid iy atifessiiamoalfee sfapaiermed
anaerobic m'CVO%’E%%ﬂ‘:' gty ‘;éﬁ%tﬁ’rﬁéﬁ{‘aﬁ ¥SRHan S%%ﬁ‘%%ﬁél?}n %ﬂﬁ@?%‘%ﬁ%ﬁ&%&s long as
it is safe and can be admini eretflntravenous_y. Exampllest ereoflnc,uge saccharides such as
arabinose, xylos&/RfAIQERISEMFUSa! Fratssdipacese shtbilbioseb innsieditbse hamaeuicahd
lactulose. Amongiferitighsanse bactelbsethandmeaitose ancapreferaidlee @makehaltoséitedhe most
preferable. [0060]The pharmaceutical composition comprising as an active component the
transformed 14



anaerobic microorganism of the present invention is ot particularly limited as long as it comprises the
transformed anaerobic microorganism of the present invention. Moreover, it may comprise two or more
of the transf@%A18&1dbic microorganism of the present invention. FurthB&HIPEMAErmaceutical
composition or the anaerobic disease therapeutic agent of the present invention may be used in
combination with a pharmaceutical composition or a therapeutic agent that contains, other than the
gene transporterIBfeﬂYélpresent invention, a compound exhibiting a therapeutic effect on the anaerobic
disease. [[00E3]] Exdimpiemsiotnefoamabtie phavmaesistic&bictm positienfof dheatreatine nlifasn

anaerobic diseasg aRNARING A HHAFIVECAMRBBRLIBR Haasiarmed doassakis Misrogseagism of the
present invention include a q.wglﬂgenté)r a sollg%%%ﬁaratlon contalnlng).th transformed anaerobic

microorganism. TREMHUITSGENE MAYBE SF6iid SUPRiHG LAY URAGT N tinsformed
anaerobic micro®danidat, ahtbreigprdseierinverition tmddingaheretd asbddnhadtanvapplasiiate
physiological salkgifiidreRiacesant saepiedicing! addibyeians filiRtapravibaulestyials ete.
therewith. The salid gr?ﬁ)aratiton ma betproquced kf adgin @0 @ppro tr'ﬁ;}tfaprottect: fo a liquid agent,
filling an ampoulg,rf\:/sia]il, etes lé)rnevﬁg%,né)na%eaﬁnlﬁg S|]ﬂnzlln£] rlﬁ(lf?yilr%n, orabyua{lc?c}%r(};s ghaappropriate
protectant to a |imeag%tpﬁ}asmﬂm&wbd}%gtgmwﬁ@ﬂﬁm aitEAoule, vial, etc.
therewith{ O[22 2] Withe regafid o &l meinodifonadooipsieingfarphatraacasiiics] compasibierideataining
as an active Comtﬁ{%ﬁme“%%e‘m%ﬁ&?{éﬁ%g f”'ﬂ%%%ﬁs?&&g{l%r%ﬁglﬁﬁ%@%%ﬁrﬁﬁ%,%ﬁ@ﬁ%ﬂtiﬁ%o'ﬁ?th oral

administration and parenteral administration are possible, b f:) arenteral administration is preferable
i

and, for exampleEifPHhAGLLaRTEEBe! BRHETHaMS IR RIcHB st ifdiGmed with a ex-
intracerebroventpcedsioadmitisthatitmcanns @cyriied out; andlintirasémousinjdetiefois, the most

preferable. [0063hhg deseRf dhe tEansiooRad PRARRICIUCIQATAGRIAMN FRt i e menLehRN

anaerobic disease qof the present invention is not particular]y limited as lpng as jt is an amount
Suffcient for coloNTATAE BN A ETEED G A ARG 5 LS PE T IS HOR Ui dose
of an active protdhe, dnyiprengisel igsirafdraiy msasHallitugtpeasible dronethedviewpoint of alleviating the
burden ojp@epatiendslwineRdminis il enagonteh A5 Robsiligcrdhefose of thegrarsianvadion
anaerobic micro%ra% nism for éhe tr%atrlq nt of an anaerob'cr%c,e[adse when used in zilcgr%%treatment is

. en transiormed w an expression yecto al €S NOL C %ama A
appropriately selected dlepen Ing on the seve t)éo% a glsease, and the bo(c)l%é/velgﬁt, age or gender of a

patient, and may'BRliFritensel Blrbbueitding ey mhee Junding et B EeBiovement.
For example, theilos#, ismipprapiidietzsett epastding Bneibie eifest veeibdsapepiticitidag of active

protein pmdUCedr&)h@é‘ﬁ&?ﬁ?ﬁ?@iﬁﬂﬁ&?ﬁ%@#é%f?ﬁ%ﬁﬂ% IMAL Lol eRaI ARG produced by

the anaerobic microorganism used, etc. 15 0064|Specifically, in the case of intravenous
administration, i '6748F 1 avoid a risk such as an embolization due to a mass of bacteria, it is
preferabl@@dalse thoinjertivhically, cbecapteation asclonagdpodsibidodivitienthé timjeciioromeo miplurality
of injections, or dildis shgidniaetian WA ARPraPiais dnpfiusion dowmid Radadmisitish by @entinuous
infusion. For examplezilath%hc?sfe of an adult, 106 to 1012 Cflfl per k?g ods% wteiaqpt Otf e cells of the
transformed anaféur:oebrllc_emilélrc')oarg_a(ﬁrigr)fnarfi{l A rﬁiﬁ)i? 5%1 once to %)B ysrg‘tlﬁy %?_ﬁm%é) p &ay, and
successively or d@liaidappberppaptide fopdatigay ibaa paanBiomipersabraspderidamEl to 1000
mL per adult of acprepasaon pentainéngréSdoioukidébatinntlg efdheicrlisofh tha Kandiammet.anaerobic
microorganism is 2N irectly . {lutj ' jate fluj ent, and
%@Mﬁ%ﬁ%dtﬁl%&c é’u%%%&jd Hihe XY kfﬁgrgqiﬂe%[’ Q&%Pﬂﬁ’ﬁ%éf @JBB@PEH& 2

preferably dividinpg it into 1 toa plurality of'times a day for'1 to a pluralit ays successively.
0065]Furthermor& HARRCHSE WIR HuhfristanBls miormgrairasadinidhanop s ifeesssy tissue,
since it is necessarsthatt dhm indctarjdhoeils eplanidenandt phali feratgoins tine dnatiter diveathedttissue as
much as possibley, it s desiralie (RARMIHSIE" 8Jtigh concentration injection is desirably administered
ata pIuri& pos'tio%’? of the diseased tissue. Far example, in the case of an adult, 106 to 1012 cfu
per kg b @/2\% ight St ST OFTREAH SR FB e ST D By L L A i n B RERG pe O ther
administered ondbaorka phlisatitysefsichby delaypmstdauredssively meanidtepalstias appropyide for 1

day to a plurality pedaygds Re¢ersRBolN P RESHIGEIYmicFaoOAAsMloRRE atii D aipreparation
containing 104 . 1049 cfulmt of ths, cells of e anasrabismieragroaniem.of e, present lnvention is
administered diréctly B}uralﬁty of times a ay'tor1ts’ap it y o?suécesswe jays as necessary.
[00661When it isSISSEPsaerHaptitd sttt iAnghd Wis BaBI iR 1 v giEelip SR aUEMHEthe
treatment periodpther titeaithentissfissihnsusne raireh andifiges heaiariamiecdnpnisieied g gatoin the
same manner asu?lﬂq}{%t, Mi’&?&@f&Q}Pﬁﬁﬁe‘%&@ié’ﬁﬁé%ﬁﬁﬁﬂgﬁ' SREREANEN.GRTE '?J{%%l%&% active

component the anaerobic microorganism colonization a roliferation enhancer o resent
invention includeBiiRRACKIEHP ot SBRtHr<3aPRRISH BEFRBHLINY 4R BREE:EH ¢ i RrasHgAREBm
colonization and proliferation enhancer. The liquid agent may be produced by dissolving the anaerobic
microorganism colonization and proliferation enhancer in water for injection, adding thereto as
necessary an appropriate pharmaceutical additive such as a buffer agent, an isotonizing agent, a
stabilizer, or a pH adjusting agent, further sterilizing, and then charging into a bag or an infusion bottle.

Furthermore, the solid preparation may be produced by mixing the anaerobic microorganism
colonizationn and nroliferatinn enhancer with an annronriate nharmaceritical additivie <i1ich ac a hiiffer



anaerobic bacterium into which is introduced a geneghat can express a protein having an activity of
converting an antitumor substance precursor into an antitumor substance, the pharmaceutical
compositiorVP 28X mA\Jeutic agent for an anaerobic disease comprising tREXHERIRIMAET @naerobic
microorganism for the treatment of an anaerobic disease as an active component is used in a
combination with an_ amount of an antitumor substance precursor that can be converted into an
effective amount® @H VIFFERAERAG RERE &G A fHE Uttt iBp RatAn&RsiiBY anaerobic
microorganism. [Ole@8{iEmslamidtypinemsthbstance precursor may be contained in the pharmaceutical
com- posiigrs Pr the thgIARGILIG AR Ioi AL ARABKRICHISERS S CORIBIDIEG 22 AR aRlvVERAPRRNEN the
transformed anaerobic mlcroorgﬁlnlsm of the rE)resent invention, but it is pre[erableﬁ%% u[?e a.
pharmaceutical COTRSOYbNES e Ming e S P L B KA Asy 5&%%?%8? Ri&thbirat 8RN a
pharmaceutical dorapesittopbar Ritheapausio dge nkiorde dhaecolbicobistesenconthining e
Fransfqrmed an a@&a&dﬂiﬁff?wﬁ%&aﬂf% @ﬁtéf@éé@&@l SfranRvREIO NS Qi@@@ﬁﬁ&ﬁ;@ﬁaﬂ[ﬁﬁ@ nt
Invention as an atﬁ%¥§of?q’£ﬁ%%l@.‘fagéfcl%o¥éﬁ£‘£ aat%}'ﬁ%?a &S%bsgﬁ%%%g&enwf&oa ﬁ%%‘%gn'erlﬁﬂg RIRaent
invention is not particularly limited as long as it has few side €ffects on normal tissue in the precursor
(prodrug) state abidMias BrAigH fharApiinneffott smreiebic BT ORT SanRkER MR Y HRBISrSHRECHSRIse after
being converted imi® ariraniio N AWisiasae cadic e kaniitek thetadfindeaide: 8 Gonehitie iDN prodrug
of 5-FU, C81945bi‘ﬁ’5ﬁ?£ '§o‘Eé3lHV&r&%‘?ﬂ?ﬁé’-@11%88&&’?8[#@%%%1%%@@&,&9e”t’ ganciclovir, which is
gfucur

converted into an antittimor-active metabolite, and a Jronidated antitumor-active substance.
[0075]Ad A hgly, TR EXPSES HRYRTENERhibe RSSO LGSR (RaxfRrhsE GamB? fstesH%haerobic
disease of the presektrinventipgdscusad iFheoribimationankth ariianiitsmot subst@mte lpretdrser, the

method for adminigteriog e RherMAGRIicALCAMRRSIIoR AitheoiRarans win dgantdasyamanaerobic
disease of the present.invention.may be the same as or different rogl thg}met od for administering the

pharmaceutical ?ﬁBB iﬁ%ﬁoc{o(hftg?ﬁiﬂrﬁ %ﬁét %ﬁ%ﬂgf %’fﬁ@f ' q@%?é) aPs (,1%1?1 %geeslgaﬁﬁﬁistrations
may be carried olegtaheichates BerEIOINcER peiiatentmes radthinistiatine o fitHaqyhEnh ersetitieet,
composition coni@iBingcine ANiiAHER0bS KBS AYCenRESRHEREE, iIsnareir@RIpIsariRts et taften liawing a
sufficient time formﬂ@ transforpreaqﬂaenaerobic microorganism of the present invention to grow on tumor

Stance 1S .prere . e . . .
cells after the fharmaceutlgaei composition or the therapeutic agent for an anaerobic disease of the

present iH¥&ton iEsdmRisisebi8e SphertErOHHE s e RaNB b s e IRCAI «<BrRESIESh or the
the_rapeutic agenDNAmamgémbi_@ldi&easemiﬁiﬂh@p[ﬁsenbiﬂyeﬂptieg\_isimnmd:ﬁmgmbmatirghewith an
antitumor substapee IeEULSR R RENE HARFRIMGE PR RRIGHRIC P A ganismL [ HieAreimgnt of an

anaerobic disease colonizes and. proliferates only in the tumor tissge that is in an anaerobic

environment and MG BrO RS BetiGE SO RAT HHERY HO AL WRIF L 9n SerBaditresitisd a solid
tumor using a nofmddAnsitsetior substangle-predentde, mitjarsffpuisctieiefgreatly suppressed, and the
dose of thgantitumee suhslancelRsaaL PRl LRNI8REL D @ WKBEaaganlRAdshTedose $idhe antitumor
substance precursor may.be selected anproprigtely aseordinglo fhe proliferation fate in tumor fssue
of the transformed anaeronic |cr1600rgan|sm Lsed esmisination and the e?ﬁuency of ‘converting the

antitumor 18 sulbBeapisatisve catsdra ity Rheanehinghadessinistalyce ShRise streng sieas el Bse of
the gene transpasterpitirakyy b€ Sejected as appropriate according to the severity of a disease, and the

body weigjy Age %%?\%91% B@%@%ﬁ{g’ ag? t&l?X:J%?eEE%S?i%‘ﬁdo?Eh%ee ﬁ:ﬁg%%ﬁe%i’&f% '%te%é‘?corlding

to the degree of improvement. For example, in actual treatment, the dose Is set appropriately
depending on thé"@pBedisgtbaantRgvH SHBEtatee BratiifsitiRe derardcaiifdPsanitette to be
converted, the effedtivaitherapeutic dese ohthengfiiumanpid)stancehecmaertdit fdiweatke antitumor

substance precugggr, JhgityRe-Af raieiplatismrraduaad fedhe anasrabinMisloaigaRRm;Esed having
an activity of convertln%‘the antégjamor substance grecu.rsor into the adriaé}umor sulstance, and the
i

amount of active 35 0teih BRSHIEYBE A AHEERSh RS WIYoUrd BRI e &8, 16678 Shecifically, for
example, when a@Dakpeasing trarsforhydhehprskobio i@ pocrofaniseT awes tieeartitd ssdosgbstance

precursor 5-FC afepeininistetard b aONRinRiam sftetilisreaninoeshtnaltba RaoteAa 1avgcolonized
and grown in diseased (@Sksb e 95% %gg%t?r;gch%vequslzélgtp%ﬁ)]red in blood and normal tissue, 5-FC is
administered at f?g%(} mélaay per kg boady We‘lgﬁet dt'ah 5ault once or a plurality of times a day
successillN Huringhe REdeAdYRE v TRO AN LERER S Y08 Lpre foble B ar SHAMBStration,
but parenteral adspicksti@tion spehifasdxirayenof shadyisisteaiionos analfacminisratigphngehe carried
out. 10080]'n a CQ&%@@E&?Q %ﬁ%ﬁ&%’% ﬁi@f&?g%%’e'Q%%ﬁﬂﬁﬁﬁﬁ&ﬁ%?ﬁ&'}f(&? iBqpeaghofh a case in

which X and Y are e&ch in different configurati and a'case In w and Y are in a single
configuration (e.¢caEEsHdtk b Rshth Ry 3¢ Attt &)/ siBekixiandPyaark ity RaerteBhfigurations, X
and Y may each further contain another component. [00811The pharmaceutical composition or the
therapeutic agent for an anaerobic disease of the present invention may be applied to a disease that
has an anaerobic environment, and preferably to various types of solid cancers. Examples of the solid
cancer include large bowel cancer, brain tumor, head and neck cancer, breast cancer, lung cancer,

esophageal cancer, stomach cancer, liver cancer, gallbladder cancer, bile duct cancer, pancreatic
cancer iclet cell cancar chorioniec cancer colaoniec cancer renal cell cancar adrenal cortevy cancer



Examples and Examples, but the technical scope of ghe present invention is not limited to these
Examples. [0084]Production of B. longum Re-105A/pBifiCD (NITE BP-491) frozen preparation 2 mL of
a culture ligN@ 39B/13GUM Re-105A/pBifiCD produced by a method descri§&dIREWIWiGTesional
application No. 61/124,528 was poured into 2 L of medium (APS-2S-2.5R medium) prepared by
adding glucose, soy pa&ifle (Hinute (Trademarl&r%MP), cysteine hydrochloride, potassium

pantothenate, bidtirfiOhiddtihic HeRs: HEBREVIAX thidrhih QHFdRERHIEIE cReMbiE BRIt a8 diGH carbonate,
p- aminobenzoic(&idSHymidtinghagagodsiyrstisuliatmgniangadse Slfates spdigsn mhforite, in-
monopotassium Hﬁﬂé@ﬂ%@t&e@ﬁ}ﬁﬁ'&ﬂﬁémﬁ%h%%ﬁp?ﬂ%& Iqﬂé?egl‘%éév%ﬁﬁf?&&%afmt 40
degree C for 18 to 21 haurs,. A ercrggr?a?ﬁ?ﬁzsmlﬁ%% the pacterial li W% purified by
fitration using a AP BqE oS P AFiieSh the i EoBE et S O R ometer
(product numbereRSOO K O%; 1 Pl B piprsraridny U pRORs givdrig ks joneifieth aesarialoitpiio. 08ejWiter for
injection was addgd 1Qi49R 0100 gkyeergldd make the total amount 1 L, and this was filtered using a
filter membrane Vi"ﬁQ S%ﬁ)ore sizef%{ 0.2 micrometer and then autoclaved .at 121 8 rgglc.gorazo

minutes, thus giving a B?%Cge y(():ero?sseo[ftrft)itghr}s y.\2 ené)t‘}g} amount of ?ﬁ%a&g%sgﬁ?cer )] sQth was
added to the purffMHeedyi R, Heh G YRR(RIVS YRE EASEH Rip R RN GBI BAHBO L volume vial
containers were pasiibthar@dehinithri0Andothegdof, fipedeivitiasiegianfitered mitiogengddnane then
sealed. Subse%bg%géllyt iheyils were frozen using liquid nitrogen and stored within a deep freezer.
[0086]Assimilation of various types of saccharides by B. lonaum Re-105A/pBifiCD (NITE BP-491)
Assimilatid¥8t varlCU PEE o Samiiey Ricb by R MBI HERE- 1AL BifeY et E B BIU N Jas
confirmed using APBAE HrendsaPin2® sk anfittolonyuhasisaspendedytpAr &GHase APl 20 A
medium _by a stapdasch meinedudbwrbiditvased Q’tﬁakﬁd?ﬂ@éﬁé’@ﬁﬁﬂﬁé&w&‘%ﬁéamd, culturing
was carried out, gnd an asses tg%gs ma&e %y.co or (_:hanv%e an['g?r 24 ﬁgﬁrs and 48 hours of
culturing, The asURREU WAL ks b DU AR REF S RANS MHTof the AP 50 CH
and API 20 A testevearatiarriedlediSbylive iteteduciaieewhiche sim cpgymesibahesnelitied out for

glycerol, arabinoseyzZxil086. YIensaoRRANNASE: (Ra8INGSE, BARBAIOR [Saritatosalichicelphioses
maltose, lactose, fugrose, trehfalllcl)se melezjtose ar;fi raffiﬁlosei (fi)rll,lé[ I%ince her.safgcharige were not
n

) . e t ,
included as test |%er?{sa, ey vere ot teste efiﬁ{)}gﬁ Werdll assessment was carned out based on
the API 50 CH ahtPXP1 %§A

WHHEN 15 3SR BEEMENECONNENIA ABEI YL H o) D MALREEY . ssments
were carried out inaséchiine, thelfbetnighiciesulthifor which (fwa tesisiytieacioofdwoatghtensynidhed the

API 50 CH and ARla0 8, iNa] RSSARBMEN R Ghe TR SNES dstan 0 iRt KIFIRSIAAGH IR

Bifidobacterium, the AP| 20 A assessr‘r)%nt was used, and with respect to test items other than those of

API 20 A, the APPSR SeRPirA s 186 71088 813 KR Werd that i Yarabinose, D-xylose,
galactos€)@id gludeseDWiiclvdirg fivw voshedhByifios;xaalits éhdactokes daitdmglibioskp Addshl are
disaccharides, apdspslaziieparnd m&ﬁmmmphs@nq,t%@apbaﬂdﬁg,aSbMe_ébaiﬁE%}\/@., app.ribose
and fructose, whigh,ar pignosagenardgs, and sucrose,which i3 disacagaride, afiawed aeak
positive. 100891 e testresuitd are given in abie' T nhfﬁe E’\tﬁe, fir)l derote’s p05|§ve, 7) dénotes
negative, and (wileiéyasténanl positrée([ant Meadgl(@hv)Faessidnansshing ik the1ésiP88ults. (NT) in
the API 2003&0lunradeneies thedashaaidepegtiaipest ast{nanatested dissnye H0R0JregdnfTable 1-1
Table 1. ASSimiIa}HQQ{lﬂB}{qgigyéthQ g‘T’h%fﬁ%%?ﬁ%égﬁﬁg}%nqgﬁeﬁg%%ggge, a gene inserted into a
protein expression unit of the expression vector of the present invention may include a
protein having angiogenic promoting activity, which is useful for treatment of an
ischemic disease. Specific examples include fibroblast growth factor 2 (FGF2), en-
dothelial cell growth factor (ECGF), vascular endothelial growth factor (VEGF), and
hepatocyte growth factor (HGF).
[0037]  Similarly, the sequences of these proteins are known for various organisms, and by
utilizing a known technique such as a PCR method based on the sequence information
it is possible to obtain a DNA coding for a protein having angiogenic promoting
activity used in the present invention.
[0038]  The expression vector used for transformation of the anaerobic microorganism for

the treatment of an anaerobic disease of the present invention includes any plasmid as



AP1 50 CH API 20 A Overall assessment 1 Glycerol - 2 Erythritol - NT- 3 d-Arabinose - NT- 4
1-Arabinose + ++ 5 Ribose wv NTwv 6 d-Xylose + ++ 7 |-Xvlose - NT- 8 Adonitol - NT- 9
13-Methyl-dW&)| 1928275 PCT/JP2009/001776

[0039]

[0040]

[0041]

[0042]

long as the plasmid comprises, for example, a plasmid replication unit that functions in
an anaerobic microorganism other than E. coli, and a protein expression unit
comprising a DNA coding for a protein having target activity and a DNA fragment
comprising a promoter and a terminator that function in the anaerobic microorganism,
and when transforming an anaerobic microorganism the plasmid functions within this
anaerobic microorganism, but the plasmid does not contain a plasmid replication unit
that functions in a bacterium other than the transformed bacterium, particularly E. coli.

Examples thereof include those constructed by introducing, into the shuttle plasmids
pBLES100 (Matsumura et al., Biosci. Biotechnol. Biochem., 61, 1211-1212 (1997)),
pAVO001 (WO 2006-57289), pPBRASTA101 (Tanaka et al., Biosci. Biotechnol.
Biochem., 69(2): 422-425 (2005)), pDG7, pPEBM3, pECM2, pLP825, etc. (Alessandra
Argnani et al., Microbiology, 142: 109-114 (1996)), which have been reported in the
publications, a protein expression unit comprising a DNA coding for a given protein
having target activity and a DNA fragment comprising a promoter and a terminator
that function in the anaerobic microorganism, and removing a plasmid replication unit
that functions in E. coli.

Other examples thereof include the shuttle plasmid constructed by recombining a
protein expression unit inserted into the plasmid such as pNTR500F, pCD540FT, etc.
(US Patent Nos. 6416754 and 6652849, and US Patent Application Publication
2003/0103952), pBLES100-S-eCD (JP A 2002-97144), pAV001-HU-eCD-M968 (WO
2007-136107), with another given protein expression unit, and further removing
therefrom a plasmid replication unit that functions in E. coli.

Specific examples of the expression vector of the present invention include a vector
comprising a pTB6 rep unit comprising a RepB gene and an OriV region that function
in Bifidobacterium as the plasmid replication unit that functions in an anaerobic mi-
croorganism other than E. coli, and comprising a promoter and a terminator of a gene
coding for Bifidobacterium-derived histone-like DNA-binding protein as the DNA
fragment comprising the promoter and the terminator that function in the anaerobic mi-
croorganism, and comprising a DNA coding for the CD enzyme that converts 5-FC
into 5-FU as the DNA coding for the protein having target activity, and comprising a
DNA (AAD9 cassette) that codes for Enterococcus faecalis-derived spectinomycin
adenyltransferase as the selection marker activity gene unit.

More specific examples thereof include pBifiCD, which is represented by the nu-
cleotide sequence of SEQ ID NO:1.

The expression vector used in transformation of the anaerobic microorganism for the
treatment of an anaerobic disease of the present invention may be constructed in ac-
cordance with the description in, for example, US provisional application No.
61/124,528.



- NT- 10 Galactose + NT+ 11 Glucose + ++ 17 Fructgse wv NTwv 13 Mannosc - vv 14 Sorbose - NT-
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WO 2009/128275 PCT/JP2009/001776

Accordingly, the expression vector of the present invention may be constructed by

(1) constructing a plasmid comprising an origin of replication of E. coli, for example
pUC ori, and optionally a selection marker activity gene unit, for example an AAD9
cassette (hereinafter, called a selection marker plasmid) (Step 1),

(2) preparing a linear plasmid of the selection marker plasmid, ligating it with a
promoter and a terminator such as, for example, a promoter and a terminator of a gene
coding for Bifidobacterium-derived histone-like DNA-binding protein, and (a) a
protein having antitumor activity or (b) a protein having an activity of converting an
antitumor substance precursor into an antitumor substance such as, for example, a
fragment comprising a CD (hereinafter, called a protein expression unit), to construct a
plasmid having a selection marker activity gene unit and a protein expression unit
(hereinafter, called a selection marker-active protein plasmid) (Step 2),

(3) preparing a linear plasmid of this selection marker-active protein plasmid, ligating
it with a plasmid replication unit that functions in an anaerobic microorganism other
than E. coli such as, for example, a DNA fragment of a pTB6 rep unit formed from a
RepB gene and an OriV region that function in Bifidobacterium (hereinafter, called a
plasmid replication unit), to construct a plasmid having an E. coli replication initiation
site and a selection marker activity gene unit, a protein expression unit, and a plasmid
replication unit (hereinafter, called a shuttle plasmid) (Step 3), and

(4) removing the E. coli replication initiation site from the shuttle plasmid (hereinafter,
called Step 4).

The procedure of each step may be carried out in accordance with a known method
described in the literature.

[0043]  The expression vector of the present invention may also be constructed by inserting,
by a standard method, a protein expression unit comprising a DNA coding for a given
protein having target activity and a DNA fragment containing a promoter and a
terminator that function in the anaerobic microorganism into the above-mentioned
various types of shuttle plasmids such as the shuttle plasmids pPBLES100 (Matsumura
et al., Biosci. Biotechnol. Biochem., 61, 1211-1212 (1997)), pAV001 (WO
2006-57289), pPBRASTA101 (Tanaka et al., Biosci. Biotechnol. Biochem., 69(2):
422-425 (2005)), pDG7, pPEBM3, pECM2, pLP825, etc. (Alessandra Argnani et al.,
Microbiology, 142: 109-114 (1996)) and pNTR500F, pCD540FT, etc. (US Patent Nos.
6416754 and 6652849, and US Patent Application Publication 2003/0103952),
followed by similarly removing a plasmid replication unit that functions in E. coli by a
standard method.

[0044]  Furthermore, in the same manner as for the above plasmid pBifiCD of the present
invention in which the pUC ori, which is the fragment containing the E. coli origin of
replication, is removed from the plasmid pAV001-HU-eCD-M968 (WO



NT- -- 0-? 0 -1 - Cl Sorbitol u-Methyl-d-mannoside c¢g-Methyl-d-glucoside - - - -- NT- NT- 22 23

n-Acetylglucosamine Amvudalin , n - - NT- NT- 22 [Table 1-2] 24 Arbutin -NT - 25 Eseul in -NT - 76
Salicin -- - WO 2009/128275 PCT/JP2009/001776

2007-136107), the expression vector of the present invention may also be constructed
by removing a plasmid replication unit that functions in E. coli from the plasmids
pNTRS500F, pCD540FT (US Patent Nos. 6416754 and 6652849, and US Patent Ap-
plication Publication 2003/0103952), pBLES100-S-eCD (JP A 2002-97144), etc.

[0045]  Moreover, the expression vector of the present invention may also be constructed by
recombining a protein expression unit inserted into the plasmids pNTRS00F,
pCDS40FT (US Patent Nos. 6416754 and 6652849, and US Patent Application Pub-
lication 2003/0103952), pPBLES100-S-eCD (JP A 2002-97144),
pAV001-HU-eCD-M968 (WO 2007-136107), etc. with another given protein ex-
pression unit, and then removing therefrom a plasmid replication unit that functions in
E. coli.

[0046] The transformed anaerobic microorganism for the treatment of an anaerobic disease
of the present invention may be constructed by transforming a given anaerobic mi-
croorganism that is to be transformed in accordance with a known genetic engineering
method using the above-mentioned expression vector.

[0047] Since the transformed anaerobic microorganism for the treatment of an anaerobic
disease of the present invention is used in an agent for treating an anaerobic disease
such as a solid tumor, it is essential for this anaerobic microorganism to be obligately
anaerobic and nonpathogenic; pathogenic bacteria such as Clostridium or Salmonella
may be used if they are made nonpathogenic, and a facultative anaerobic bacterium
such as a lactobacillus may be used if it has been mutated to be obligately anaerobic.

[0048]  Preferred examples include nonpathogenic anaerobic bacteria; nonpathogenic enter-
obacteria are more preferable, and among them bifidobacteria are the most preferable.

[0049] Examples of the bifidobacteria include B. adolescentis, B. animalis, B. infantis, B.
thermophilum, B. pseudolongum, B. bifidum, B. breve, and B. longum, and B. longum
is the most preferable.

[0050]  These bacteria are either commercially available or readily available from a de-
pository institution. For example, B. longum ATCC-15707, B. bifidum ATCC-11863,
B. infantis ATCC-15697, etc. may be readily obtained from ATCC (The American
Type Culture Collection).

[0051]  The strain of each bacterium is not particularly limited, and examples of the strain of
B. longum include B. longum 105-A strain, B. longum aE-194b strain, B. longum bs-
601 strain, and B. longum M101-2 strain, and among them B. longum 105-A strain is
preferable.

[0052]  Examples of the strain of B. breve include B. breve standard strain (Japan Collection
of Microorganisms (JCM) 1192), B. breve aS-1 strain, and B. breve 1-53-8W strain,
and among them B. breve standard strain and B. breve aS-1 strain are preferable.

[0053]  Examples of the strain of B. infantis include B. infantis standard strain (JCM1222)



27 Cellobtose _- _ 28 Maltose ++ + 29 Lactose ++ +30 Melibiose +NT + 31 Sucrose -wv wv 32

Trehalose -- - 33 Intilin -NT - 34 Melezitose ++ + 35 Raffinose ++ +
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

and B. infantis I-10-5 strain, and among them B. infantis standard strain and B. infantis
I-10-5 strain are preferable.

Furthermore, examples of a strain of B. lactentis include B. lactentis standard strain
(JCM1220).

The transformed anaerobic microorganism of the present invention is not particularly
limited as long as it is capable of growing in a tissue that is in an anaerobic en-
vironment and expressing a protein having target activity and, moreover, having no
risk of horizontal transfer of the retained expression vector to a bacterium other than
the transformed bacterium, in particular to a pathogenic, or aerobic or facultative
anaerobic microorganism.

Preferred examples of the transformed anaerobic microorganism of the present
invention include a transformed anaerobic microorganism that is capable of growing in
a tumor tissue that is in an anaerobic environment and expressing a protein having an
activity of converting an antitumor substance precursor into an antitumor substance.
More preferred examples thereof include a gene transporter formed from Bifi-
dobacterium that is capable of growing in a tumor tissue that is in an anaerobic en-
vironment and express CD, which is an enzyme that converts 5-FC into 5-FU, and par-
ticularly preferred examples thereof include B. longum 105-A strain transformed by
pBifiCD (B. longum 105-A/pBifiCD; NPMD Accession Number NITE BP-491).

The gene transporter of the present invention may be constructed in accordance with
a method described in a commercial experimental textbook such as, for example, Gene
Manual (Kodansha), Gene Manipulation Experimental Method, Ed. by Yasuyuki
Takagi (Kodansha), Molecular Cloning, Cold Spring Harbor Laboratory (1982),
Molecular Cloning 2nd Edition, Cold Spring Harbor Laboratory (1989), or Methods in
Enzymol., 194 (1991).

The transformed anaerobic microorganism of the present invention exhibits a better
therapeutic effect for an anaerobic disease by using it in combination with a colo-
nization and proliferation enhancer for promoting colonization and proliferation of the
microorganism in target body tissue.

Any anaerobic microorganism colonization and proliferation enhancer can be used in
the present invention, as long as it can improve the colonization and proliferation of
the transformed anaerobic microorganism of the present invention specifically at an
anaerobic disease site, as long as it is safe and can be administered intravenously.
Examples thereof include saccharides such as arabinose, xylose, galactose, glucose,
maltose, lactose, melibiose, melezitose, raffinose, and lactulose.

Among them, glucose, lactulose, and maltose are preferable, and maltose is the most
preferable.

The pharmaceutical composition comprising as an active component the transformed
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[0061]

[0062]

[0063]

anaerobic microorganism of the present invention is not particularly limited as long as
it comprises the transformed anaerobic microorganism of the present invention.
Moreover, it may comprise two or more of the transformed anaerobic microorganism
of the present invention. Furthermore, the pharmaceutical composition or the anaerobic
disease therapeutic agent of the present invention may be used in combination with a
pharmaceutical composition or a therapeutic agent that contains, other than the gene
transporter of the present invention, a compound exhibiting a therapeutic effect on the
anaerobic disease.

Examples of the form of the pharmaceutical composition for the treatment of an
anaerobic disease containing as an active component the transformed anaerobic mi-
croorganism of the present invention include a liquid agent or a solid preparation
containing the transformed anaerobic microorganism. The liquid agent may be
produced by purifying a culture fluid of the transformed anaerobic microorganism of
the present invention, adding thereto as required an appropriate physiological saline,
fluid replacement, or medicinal additive, and filling an ampoule, vial, etc. therewith.
The solid preparation may be produced by adding an appropriate protectant to a liquid
agent, filling an ampoule, vial, etc. therewith, and then lyophilizing or L-drying, or by
adding an appropriate protectant to a liquid agent, lyophilizing or L-drying this, and
then filling an ampoule, vial, etc. therewith.

With regard to a method for administering a pharmaceutical composition containing
as an active component the transformed anaerobic microorganism of the present
invention, both oral administration and parenteral administration are possible, but
parenteral administration is preferable and, for example, intravenous injection, sub-
cutaneous injection, local infusion, or intracerebroventricular administration can be
carried out, and intravenous injection is the most preferable.

The dose of the transformed anaerobic microorganism for the treatment of an
anaerobic disease of the present invention is not particularly limited as long as it is an
amount sufficient for colonizing an anaerobic disease site and growing to express an
effective therapeutic dose of an active protein, but the dose is preferably as small as
possible from the viewpoint of alleviating the burden on a patient during admin-
istration as much as possible.

The dose of the transformed anaerobic microorganism for the treatment of an
anaerobic disease when used in actual treatment is appropriately selected depending on
the severity of a disease, and the body weight, age or gender of a patient, and may be
increased or decreased as appropriate depending on the degree of improvement. For
example, the dose is appropriately set depending on the effective therapeutic dose of
active protein produced by the anaerobic microorganism used, the amount of the active

protein produced by the anaerobic microorganism used, etc.



-NT - 46 1-Arabital -NT - 47 48 49 Glueonate 2-Ketogjueonate 5- Ketogluconate -NT NT -NI' - - -
[0091] Combined use of B. longum Re-105A/pBifiCD and glucose (1) Preparation of tumor-bearing
nude mous@&VeiaMin2Bréast cancer cell line KPL-1 cells at 5 x 105 cells/mobSE/P20p9004 e
transplanted under the skin of the back side of the right forelimb of a nude mouse. The dimensions of
the tumor (major diameter, minor diameter, thickness) were measured using calipers (Digimatic
Caliper, %ps,Sﬂaﬁfaﬁ%maﬁaaawspfam%ﬁ@l&%aﬁiwmétwasnaefé%ﬁﬂ@&%w}w&%aﬁon
below. Measureme el tiom dnes alunneas? ivas tee i éd souethelday defo tbeaapimistrationcoh B.
longum Re-105A/pRfGE (Rayyw bk dockbraus aftemashibiRiraHean Lf BrdenasmRerbASAPRifieD (Day
7). Tumor volume (mm3) = majt?ir diameter. mrr?l) X ﬁlmor |amfleter (era}g? X th|%kness. mm)/2 [0092](2)
Administration of B, TOGURT BN A5 ADPERELS H80EH Rl Ao LR IS SOIUBH Bnd
physiological saliféus®2.thimexpeatndgiribdearicd avihgtalitol Vokihpeofkarbeoy vrelghofBbao 150

mm 3 were selecigmk o9 M SdiktbriddmReReRE Rt YO INiIsH andadivigiedeRto JWe graunsblitymice per
group) with an e%lfu%f evel of tumor volume as.a criterion. B, longum Rel0 (fiCD fro

| /nB en,.
o obration e T P O R o ey A RO S 0 SRR 1
TERUMO, Toky®) 605 Mok spapidcaltimb&cal H8Y mherfitedvll Hermisparation apeidisahiRistration
was 1 hour, and tlie preparatiomevasiialt gleaam fiampe taiasebidrng ihe aohivinisitatinmipeimat) (Day

0). From the day;aftgr B, Wam%%@%%(a@}gﬁgﬁgmmgm@ﬁy ad 3&9@(3@%&1&8@?&“0“

was intraperitoneally administered e first [glucose (+) group] 1 mL at a time twice a day

(A.M.JP.M.) usind™ SR RO HUSAEDSE & 4ERIBY 1 Fe R RABLAL QT HRYS SHES SRt was subsequently
administ€Pe65¢very dayefon@ed ay shantibthd daylbehoieitissuenvasotemg ded(Deynd)isEatthrermore,

physiological salipgauaa adminisiried fé’ﬁ&%g%%??ﬁ@a@ﬂ%ﬂa[%%@%@l&')cgf&%l By d ?o?ﬁé?ﬁé@@th‘)d-
[0093](3) Measurement of number of bacteria within tumor for Ion%#m Rg- 105 piﬁ&D NITE
Pbdyts TiRdghd

BP-491) 7 days Xrted GGG S BB R BOSIO D ALY HE D s ATy “the tumor
was removed, arfgnHetivaigheqadwasiensalivradnusinged aledqtonidth afapretias Phahs divryerd ER

TOLEDO, Tokyopiséfterthiexagpselramentatiefumatvas finely wutiateea kpincey wiatd UsifigSCissors,
the tumor was plaq%doiptﬁlehomo nizer tube HOM? ENIZER,.SANSYQ eT%%%%%n %naerobic
t mL) =1.9,

. C anaeronic 1CTOOr gdnis O € present’inventron aj 1 Cce Or.
diluent was addeci3 ereto at a ratio &tumo Welght g).anaerobic (?llfuent(r and)t e mixture

was ground using BIHSHBGEARSS AAY: 300, SESCEISACAY S0RY iBIRIVitiethaPRERIHAT EPTUNISY 19 did was
diluted with an apaetdbicaditlagnt it deyaend atthyecfigiibl, lioid Groinhepdiutkdt liduid three BLFS

plates were Sme@f@&%‘&&@&[&{ﬁ{ﬁ%ﬁi@f@?(5@%{/‘&&56‘?‘ﬁ?ef edBIRRIAEs WhesRAltIhR sealed
container together with a deoxygenating/ carbon dioxide %Eggl]:%té?&a%ent, and anaerobically cultured

in an incubator aPBPYREESES UL LIRBISIIRA SNy PO LAYt biate was
counted, and thephunalbbgobf bewstssiiee wityirasme ¢essoy was determined from a BLFS plate for which the

number phogipniesaias Withim3evieI 304 (R dhe swas e Madaiviil RILIREsRheoleRigsdn the
above-mentioneqh%a{}g Iate.wc'itq a number of colonies that g{vc?lﬁ CIfgﬁeclgsest to the range was
edfro

2(13'[ a1[13t €110 € {1 tb ent 18 Tirst suspende acterig are ads
selected). The number oi?l%ac?erla \ivlhnn The tumor was clcula rom the equation below. 24
ministered again in the same manner as above.

[0067]  Examples of a pharmaceutical composition comprising as an active component the
anaerobic microorganism colonization and proliferation enhancer of the present
invention include a liquid agent or a solid preparation comprising the anaerobic mi-
croorganism colonization and proliferation enhancer. The liquid agent may be
produced by dissolving the anaerobic microorganism colonization and proliferation
enhancer in water for injection, adding thereto as necessary an appropriate pharma-
ceutical additive such as a buffer agent, an isotonizing agent, a stabilizer, or a pH
adjusting agent, further sterilizing, and then charging into a bag or an infusion bottle.
Furthermore, the solid preparation may be produced by mixing the anaerobic mi-
croorganism colonization and proliferation enhancer with an appropriate pharma-
ceutical additive such as a buffer agent, an isotonizing agent, a stabilizer, or a pH
adjusting agent. When administering such a solid preparation, it is administered by

dissolving it in sterilized water for injection, physiological saline, etc.



[0094]Method for calculating number of bacteria within tumor Number of bacteria within tumor (cfu/g)
= average number of colonies (n) x dilution ratio when homogenizing tumor (x) x dilution ratio at plating
(y) x 10(z) (WO(09A28373)/3; PI, 2, and 3 are the numbers of colonies on eBER/PRWI/F7Teumor
weight (g) + amount of anaerobic diluent (mL)}/tumor weight(g) (y): A: x 1 (original liquid), B: x 102
(102 times dilution), C: x 10 (104 times dilution), (z): a constant for converting the value to number of
bacteria FEIO§lof tumicr 5L 200 RS Mt %9@@@%}?@%&5&1%8%9%115 HratsPintdieach
plate} 0095]Statistisalganalysislofitzetexparipeoiidt resulteninus abifithe praeng expressedias an
average value plysi oK, aiandardidaviationn Sk R dstalistical @%{yr%é SRt SPRelGry TOKYO)
was used in testi 9 thge glucose g+} %@up agag th glucose ag%gfjou?. the est éesults V\{ere taken as
being significantlg aTHRFERIRSIHD 1IET0s 00 ]](’24‘;?l BRI P SF IO HIZHRERA SHuProliferation
of glucose (+) greng entiagincoseatpymap sedrmortisslieutin KPL-1 tumor-bearing nude mice having

a tumor g@bﬂ?ﬂe OfTmafﬂl@s@@Qﬁ@ﬁ@&ﬁ@&é&ﬁ%}%@@ﬁ%@nﬁf@%ﬁ%@ﬂ?ﬁd&ﬁp@&ﬁelﬁﬁgﬂ Bhhancer of f
Re-105A/pBifiCD,in the tumor in 10 cases out of 11 mice for the glucase (+) group and 4 cases out 0
3 s for e AR Rt FoRe R Sl TSRO ASIP () R R SRR
colonization of Be/gRsREMebArpBRIcDMH iR gafion s tihe Setsat dNYEsEeT9 tRetifEM the glucose
(-) group (Fisher @;aﬁizarmbaﬁuhmmasﬂi@a@méprﬁ;ﬂahﬁmm&,eﬂﬁa:avemag@pummdoemeﬁbaatgria within
the tumor for theupics, 6hHRG Sy HBS MRS SURNIZHOR 38 RRSERPONATA G XKA0G Rlusiminus 19X
106 cfu/g (n = 10) for the glucose (+) group and 1.1 x 104 plus/minus 1 6 x 104 cfu/g (n = 4) for the
glucose (-) grou &HdR dighifmennbifrbatas il s A PRy HPLTi R At it diser i thbi e tween
the two groups (Maha-dtmeyl i testaPire 01068)is dppopthtchbmlestitdvizpanhfignedhithbodjucose
exhibited an foe%fglﬂf_%%pgﬁ ﬁ@@pﬁ&%@éﬂ%ﬁé@ﬂ%éqa&ea%%ﬂ&'é@é&%ﬁmgg@n%ﬂssue
and an effectinp omé?éln gro n‘eratlonatjtt tumor |ssu%. 00971Use. of B. Ionlg: F%e-}é A QBlﬂCD and
maltose in combiriati l(% Yy E’fieoﬁgro 105 BAHRERSe ﬁ’?&o & OO R AE A FEHERESS tumor
volume Preparatidreonaiobisshstagernidbenpigscanmsatisnrement of tumor volume were carried out

in the sapoeMRNNSpHas it dixafaplexdmpld)eRemberbealic hansplantethinasoaittdp ealisprpuse, the
volume transplaq}%orla(tconc tration of cell qu%g} was 0.2 mi. gz 5 x 106 Qells/méggand th
$ .

h
transplantation site was Under the SKit o the back side of the right forelimb [00 r(fi“ér‘gﬁp‘i‘ng 25 42
animals with no d9fofnsesQluliny denBYar voutistant Eruryts AlwEbited dridnzheve Rdlected
from_ tl_JmorTbearik]g lmﬁ;b_ewaigbt laving dau mﬂrptefam@lpﬁﬁ@ﬁutlﬁ%lo I%Ckgrtmayowe_ﬁgthtdayc@efore
administration Ofciagr%%?e@@&f@an@vq flory WaKSdividashiniRep AR HY: ASatiligd gantinuous

randomization method so that the average tumor volumes were at an equal leyvel. [0099](3)
Administration oFsér.ai'iB%tﬁﬁ%%ﬁ%ﬁ%ﬁ%ﬁ@?r@%Hlbrgﬁra?ﬁ%ﬁ%‘?oafé%cmﬁ%?él BIEkEAS e B.
longum Re-105AtsBIffED poreh preparation was thawed completely using a thermostat bath at 37

degree Gdor 0 mirkies imoredialeisheiaisnissiohhadbawsd hosterialdy eRRIAHALVRS gf@@ﬁ{tsed by

ightly tumble-mixing, and 2 predelprmned quantiy, 9.2 mb xiinice fMIEWIday, (ofa) gut mi/mouse]
was measured. ministration was' came ou ane N the ornl‘ng an' ] ce |n' 'e afternoon, and the
administration in ttiaasiptarnd epagiabisdnigeugnrifter fihaiissnb iy eiiNe Fegiesidedinistration in

the morning (permigsiflsy Bmeavatmmithicoud0amniouipsditibheoreie el admivishatiqorwasftemshe

youngest individyl MBS a5 BiRtRo AL UIIUAIRIRNER SABSIL AN dhErdL iR 9roub A

to group H. Administration was carried out into a'tail vein using a 26G injection needle and a 1 mL
polypropylene syRiHECTTRRLbR]aTT 2RICSRIREESHAIHY Gioapretiinitici WsaN iR TeBissiplow,
maltose. liquid (Oasdlgﬁdl’ilﬁamian:enﬁmdd%aﬁ@wptgmnﬂih@/@mﬁaktosddnbp@_idte)affqahyﬁiﬂxbgfeeégaline [1
mL x twice (AM/RMVday: 10tal3m{reausel wasdniransrisanariv rdspipisiered RRuJD AR Higneal

administration on Dz%gé?alwas carriﬁd out within 1 hour after tail yein administration for 6 mice in each

group was compfStEE M EtHTRBHITY R AR FISEHC B B¢ Bnward, administration was carried
out oncellW#3d moWiey thedraftefimomd, amadrthecadivinisganion iof the pfteenbmyentiscirAred out after an

interval of 4 hourgffabiB® AeRiINsHAIAMIRERE IMRINIREI ReERSHe HNRNAS WiHRIR A ViJtes).

0101] 26 [Table, 21, TablE 3, GIRURCONSHILIQN GIou,

éqc‘gnecrf]:tprecursor into an antitumor substance,
the pharmaceutical composition or the therapeutic agent for an anaerobic disease
comprising the transformed anaerobic microorganism for the treatment of an anaerobic
disease as an active component is used in a combination with an amount of an

antitumor substance precursor that can be converted into an effective amount of an



adm inistered Administration,Nutopsy day period* Nyynber of animals A 13 10% maltose (iP) 10%
maltose OP) Day ODay 1 Day 0 to Day 6Dav 7 6 6 C 10% maltose OP) Day 0 to Day 13Day 14 "6 D
10% maltosWRY0»33887fo Day 6Day 14 6 F Physiological saline (ip) Day 0BG/ IPH@HYLIdtogical
saline (ip) Day 0 to Day 6Day 7 H
antitumor substance by the protein expressed by the transformed anaerobic mi-
croorganism.

[0073]  This antitumor substance precursor may be contained in the pharmaceutical com-
position or the therapeutic agent for an anaerobic disease containing as an active
component the transformed anaerobic microorganism of the present invention, but it is
preferable to use a pharmaceutical composition containing the antitumor substance
precursor in combination with a pharmaceutical composition or a therapeutic agent for
an anaerobic disease containing the transformed anaerobic microorganism for the
treatment of an anaerobic disease of the present invention as an active component.

[0074]  The antitumor substance precursor used in the present invention is not particularly
limited as long as it has few side effects on normal tissue in the precursor (prodrug)
state and has a high therapeutic effect on the treatment target for an anaerobic disease
after being converted into an antitumor substance, and examples thereof include 5-FC,
which is a prodrug of 5-FU, CB1945, which is converted into an antitumor-active
alkylating agent, ganciclovir, which is converted into an antitumor-active metabolite,
and a glucuronidated antitumor-active substance.

[0075]  Accordingly, when the pharmaceutical composition or the therapeutic agent for an
anaerobic disease of the present invention is used in combination with an antitumor
substance precursor, the method for administering the pharmaceutical composition or
the therapeutic agent for an anaerobic disease of the present invention may be the same
as or different from the method for administering the pharmaceutical composition
containing the antitumor substance precursor, and these administrations may be carried
out at the same time or at separate times; administration of the pharmaceutical com-
position containing the antitumor substance precursor is preferably carried out after
allowing a sufficient time for the transformed anaerobic microorganism of the present
invention to grow on tumor cells after the pharmaceutical composition or the
therapeutic agent for an anaerobic disease of the present invention is administered.

[0076]  Furthermore, when the pharmaceutical composition or the therapeutic agent for an
anaerobic disease of the present invention is used in combination with an antitumor
substance precursor, since the transformed anaerobic microorganism for the treatment
of an anaerobic disease colonizes and proliferates only in the tumor tissue that is in an
anaerobic environment and locally produces an active protein there, compared with a
method for treating a solid tumor using a normal antitumor substance precursor, side
effects can be greatly suppressed, and the dose of the antitumor substance precursor
can be set in a wide range.

[0077]  The dose of the antitumor substance precursor may be selected appropriately
according to the proliferation rate in tumor tissue of the transformed anaerobic mi-

croorganism used in combination and the efficiency of converting the antitumor



Physiological saline Op) Day 0 to Day 13Day 14. g * The day of administration of bacteria was
defined as Day 0. [01021(4) Measurement of number of bacteria within tumor and liver In accordance
with the gro¥P39A%HAFEGH described in Table 2 of (3) above, mice were eulfahiFR4BADEY 1, Day 7,
and Day 14, the tumor and the liver were removed, and the weight (g) was measured using an
electronic balance (AB204-S, METTLER TOLEDO, Tokyo). The tissue removed was finely cut into a
minced state usifBbst8spRIeHESpIABEYTe AEHY YD d IO MOG BRYZES for SNy Tokyo),
an anaerobic dilugapwastaddesttheretmatha ratieel issypweith (oladagrebiadientt(roth= 1:9, and

the mixture was ' jze - Y T. nized tissue
liquid was dllute(?%)%f?%r%%ﬁr:glgg%%? &%ﬁéﬁ aé%%o%%%ﬁ%f%@%%é%?ﬁ%” %ﬁ%gﬁﬁﬁd liquid
three BLFS platedcteredr AL APREPRIHEL BT RS [RtEIctHEREST A HBIASSSAIBLES plates were sealed
in a seal&@PZ8htairter oxpennds. Withc ueldssafgenatihg desbsrseliorite g iadens adjeatoaif type
anaer?bicall¥ %Ukt)lﬂrtﬁi@' aatﬂahﬁﬁni%%%@@?gégﬁ%@s%a Qﬁﬂﬁ@ﬁtfﬁfn%ﬁ?ﬂ&éﬂ%%ﬂ%ﬁ&ﬁ?%@; 100
micro litter of the B. m e- 1Tl ozen.preparation was dilut times with an
maerobia arluon e ST B o e A e B e
as a positive contHbSEEfePEeFEs Ainfla RS AN e BnhBr PIOREFURY MRy 2R PRIf B of colonies on
the plate was couriethaaivintheedmkessaafdodeiarial witverthe: thanaianthdnedbeinve feadatssmined

from BLFS plates forywhigh the RUmierof calamies wasyvip i&ﬁQetBrﬁ%Qngér\‘Q&EEEGeJr\‘? ft@s no plate with

a number of colonies in the above-mentioned range, a plate with a number of colonies that was the

closest to the rarfy@ShRRI SNSRI h & Sf bacteria within the tissue was calculated in the same
manner §0VOExarfipteifi¢8)y[02043(H) e sultsnls Cormpadsongdtiooittmipad@naerobmomand number of

bacter.ia vyithi_n t%r@ﬁiﬂﬁ?&h%@%ﬁfﬁ%@§%{%9 ﬁ}!s'&l?s%‘ij 5‘-@@%'%&@9@1@%@@9@ roup
Colonization in tl%e tumor and the nu ber§f bac eréa Wlthlr‘hthe turggor gmean value/.median value) of
‘a“rnpﬁ%“ﬁ g

the maltose-admiiSierBegiddb ah APATA R SAKH RISt rOLP BVS U AR $ha by S5t
administration oftisageetinl (Dapatjerradiys diteppehishistdton (whyormalrigsie.dal/s astedadministration
(Day 14) are showmiftefable 8 @bl atiridy [R1:05] b8y hanlatdif kablend: Musnkear plubaatesa within
tumor of mallosezadrminigiersd QroUp GIRNR ARG NG J-AdMIRIS AN RaTiRdk Ra S Autopsy day:
Day | 5.3X10 DayIB foDa [§a]y to Bgy ' £ P o '
preferably oral administration, but parenteral administration such as intravenous ad-
ministration or anal administration may be carried out.

[0080] 'In a combination of X and Y' referred to in the present invention includes both a case
in which X and Y are each in different configurations and a case in which X and Y are
in a single configuration (e.g. a configuration containing X and Y). When X and Y are
in different configurations, X and Y may each further contain another component.

[0081]  The pharmaceutical composition or the therapeutic agent for an anaerobic disease of
the present invention may be applied to a disease that has an anaerobic environment,
and preferably to various types of solid cancers. Examples of the solid cancer include
large bowel cancer, brain tumor, head and neck cancer, breast cancer, lung cancer,
esophageal cancer, stomach cancer, liver cancer, gallbladder cancer, bile duct cancer,
pancreatic cancer, islet cell cancer, chorionic cancer, colonic cancer, renal cell cancer,
adrenal cortex cancer, bladder cancer, testicular cancer, prostate cancer, testicular
tumor, ovarian cancer, uterine cancer, thyroid cancer, malignant carcinoid tumor, skin
cancer, malignant melanoma, osteosarcoma, soft tissue sarcoma, neuroblastoma,

Wilms' tumor, retinoblastoma, melanoma, and squamous cancer.

[0082] Furthermore, examples of other diseases that are in an anaerobic environment include

ischemic diseases such as cardiac infarction or arteriosclerosis obliterans, and lower

limb ischemic diseases such as Buerger's disease.

Examples



613 Day 7Day 14 9.8X1014.7X107 Day () to Day 6 Dgy 14 1.2X107 7 3.4X105 4.3X1051.0X106
2.4X105 3 2.1X106 4.2X1072.4X107 4.1X104 4 8.3X105 N.D.1.4X106 3.7X104 5 Mean 5.1><105
4.0X105 7.9X@0808/12%1T63.5X105 1.0X1071.6X106 1.1X1071.3X107 1.8XROEEERY0W P4 X106
Median 5.2X105 3.7X1061.5X106 1.3X105 [01061

[0083]

[0084]

[0085]

[0086]

[0087]

The present invention is explained more specifically below by reference to Reference
Examples and Examples, but the technical scope of the present invention is not limited
to these Examples.

Production of B. longum Re-105A/pBifiCD (NITE BP-491) frozen preparation

2 mL of a culture liquid of B. longum Re-105A/pBifiCD produced by a method
described in US provisional application No. 61/124,528 was poured into 2 L. of
medium (APS-2S-2.5R medium) prepared by adding glucose, soy peptide (Hinute
(Trademark) SMP), cysteine hydrochloride, potassium pantothenate, biotin, nicotinic
acid, riboflavin, thiamine hydrochloride, ascorbic acid, sodium carbonate, p-
aminobenzoic acid, thymidine, magnesium sulfate, manganese sulfate, sodium
chloride, monopotassium phosphate, ferric chloride, etc., and anaerobic culturing was
carried out at about 40 degree C for 18 to 21 hours.

After culturing was completed, the bacterial liquid was purified by filtration using a
filter equipped with an ultrafiltration membrane with a pore size of 0.8 micrometer
(product number FSO01KO5, Pall Corporation), thus giving a purified bacterial liquid.

Water for injection was added to 100 g of glycerol to make the total amount 1 L, and
this was filtered using a filter membrane with a pore size of 0.2 micrometer and then
autoclaved at 121 degree C for 20 minutes, thus giving a 10% glycerol solution.

An equal amount of the 10% glycerol solution was added to the purified bacterial
liquid to give a 5% glycerol preparation solution, and 30 mL volume vial containers
were each charged with 10 mL thereof, filled with sterile filtered nitrogen gas, and then
sealed.

Subsequently, the vials were frozen using liquid nitrogen and stored within a deep

freezer.
Assimilation of various types of saccharides by B. longum Re-105A/pBifiCD (NITE

BP-491)

Assimilation of various types of saccharides by B. longum Re-105A/pBifiCD (NITE
BP-491) was confirmed using API 50 CH and API 20 A.

A colony was suspended in API 50 CH or API 20 A medium by a standard method,
the turbidity was adjusted, a kit plate was then inoculated, culturing was carried out,
and an assessment was made by color change after 24 hours and 48 hours of culturing.
The assessment was carried out based on the results after 48 hours.

Each of the API 50 CH and API 20 A tests was carried out by two testers twice.

The API 20 A test was carried out for glycerol, arabinose, xylose, glucose, mannose,
rhamnose, mannitol, sorbitol, salicin, cellobiose, maltose, lactose, sucrose, trehalose,
melezitose, and raffinose, but since other saccharides were not included as test items,
they were not tested.

An overall assessment was carried out based on the API 50 CH and API 20 A final



29 [Table Table 4. Number of bacteria within tumor gf non-maltose-administered group (physiological
saline-administered group) Group 1-G H No. 1, AdministrationDay 0 to Day 6 period: Day 0 Autopsy
day: Day DAy 210328305 72 X 10 IAX1043.3X101 Day 0 to Day 13 DayPKAIARRAUN BT EX 102 3
1.5X1057.1X104 6.6X101 4 1,4X1042,5X105 - 3 1.6X10 4.2X1052.0X106 2.2X105 6 8.0x1031.7x105

2.8x105 Mean 1.0X10-4.5X105 1.3X105
assessments.

The API 50 CH and API 20 A final assessments were carried out based on the four test
results for each (two tests by each of two testers).

When the API 50 CH and API 20 A final assessments were different, since API 20 A is
a kit designed for Bifidobacterium, the API 20 A assessment was used, and with
respect to test items other than those of API 20 A, the API 50 CH assessment was
used.

[0088] The results were that L-arabinose, D-xylose, galactose, and glucose, which are
monosaccharides, maltose, lactose, and melibiose, which are disaccharides, and
melezitose and raffinose, which are trisaccharides, showed a positive, and ribose and
fructose, which are monosaccharides, and sucrose, which is a disaccharide, showed a
weak positive.

[0089]  The test results are given in Table 1. In the table, (+) denotes positive, (-) denotes
negative, and (w) denotes weak positive, and (v) and (wv) denote variability in the test
results.

(NT) in the API 20 A column denotes the test not being carried out (non-tested item).

[0090]



Median 1.4X1041.9X105 1.1X105 [0107]Comparis@n of number of bacteria within tumor on Day 1
From the results of comparing the number of bacteria within a tumor between group A
(maltose-adh?8d'&8Youp) and group F (non-maltose-administered grouP§ TIIR¥GMHe0Kiéeian value
as a criterion, there were more in group A than in group F, and there was a statistically significant
difference (Mann-Whitney U-test; P = 0.009). From this it was confirmed that maltose exhibits an
effect in promotlﬁa%%éTH colonization of B. long= Re-105A/pBifiCD in tumor tissue.
[0108]Comparison f ber.of ria withi the results of comparing the
number of bacterlalg)wlﬂglr:r11 a%;r%é%%%ﬁwgienft rgﬁg% ér%%tose adgngﬁ#g @red group) and group G
non-maltose-admjpistered sing the me re € more in group B
Ehan in group G. Fﬂ his ffoﬁf’fé'ﬂ Vﬁ?&ﬁ that ngpb ﬁhf&&iﬁﬁfﬁrnﬁ ﬁfﬁﬁﬁ%ﬂﬂe‘g{ g
proliferation of B. lohgum Re-1E3R/p8iHlCD in tumor tissue. 30 [010-9]Cornpar|son of number of
bacteria within tumoy on Day 1ﬁ£§mp%he results of comparing thegumber of bacteria within a tumor
between group CH{mattese-admiristered-group)-and-group-H{(ron-maltose administered greup) using
the median value a§a crltenoﬁ ABRINASR more in group A than ildroup F, and there was a
statistically significagt differencey Mgy hitney |U-testi{Bonnferonijcorrection; significant if P < 0.017);
P =0.002). On th er hand, the number of bacteria withina tu of group D ( roup in"which
maltose administration|was susp ‘from Day 7 nn\/\/:er\ was at an equal level t {‘imlm H, and
there was no statistizally signifidaXtdifference (IV ann- W‘hltney U-test (Bonnferoni cofrectlon S|gnificant
if P<0.017) P = ().5}89 . From ihﬁdw\é%s confirmed that maltgse gyhibits jan effect in promoting the

proliferation and an-effectof maintainting-the protiferation-of B-Hongum RdOSA/pB.f.CD t-tumor tissue
and, furthermore,|it ag confirnfdd@AEOtontinuous adnministration & Aecessary for mmintaining the

proliferation. [0110] @ Mg“@.@mp@@g%of colonization in livefgnd number of bacteria in the liver
between maltose] amm |Sterea|g§ %]& and non-maltose-admin(stered group Colonization in the|liver
and the number cteria withift NiYe (mpar value/ median valu ) oflthe maltose-administered
group and the non-tlaltose-adniifisterssd group on the ttay after finat administration of bacteria (Day
1), 7 days after adT Histration (EHXCE(}SQnd 14 days after, adm nistlﬁﬁpn (Day 14) aggshown in Table 5
and Table 6. [011131{Fable 51 Fabte 5 Number-otbacteriawithiniver-o-maltose-admintstered
group Group A B CBNO AdmiRiSHHEISH period.: Day 0-Autopsy day* Day|1 Day 0 té"Day 6 Day 7 Day

0 to DayDay 0O to Day 136 Sorbose - NT -
15 Rhamnose - - -
16 Dulcitol - NT -
17 Inositol - NT -
18 Mannitol - - -
19 Sorbitol - - -
20 | a-Methyl-d-mannoside - NT -
21 | a-Methyl-d-glucoside - NT -
22 | n-Acetylglucosamine - NT -

23 Amygdalin - NT -



Day 14Day 14 1 3.3X103 N.D. N.D.N.D. 2 2.9X103 b, D. N.D.N.D. 3 5.1X102 ND. ND.ND. 4 3.5x103
N.D. N.D.N.D. 5.3X102 N.D. ND.N.D. 6 9.4x102 N.D. N.D.N.D. Mean 7.0 X103 N.D. N.D.N.D. Median

1.9X103 N.VOROINIE$2770112] PCT/JP2009/001776
[Table 1-2]
24 Arbutin - NT -
25 Esculin - NT -
26 Salicin - - -
27 Cellobiose - - -
28 Maltose + + +
29 Lactose + + +
30 Melibiose + NT +
31 Sucrose - wv WV
32 Trehalose - - -
33 Inulin - NT -
34 Melezitose + + +
35 Raftinose + + +
36 Starch - NT -
37 Glycogen - NT -
38 Xylitol - NT -
39 Gentioblose - NT -
40 d-Turanose - NT -
41 d-Lyxose - NT -
42 d-Tagatose - NT -
43 d-Fucaose - NT -
44 I-Fucose - NT -
45 d-Arabitol - NT -
46 I-Arabitol - NT -
47 Gluconate - NT -
48 2-Ketogluconate - NT -
49 5-Ketogluconate - NT -

[0091] Combined use of B. longum Re-105A/pBifiCD and glucose
(1) Preparation of tumor-bearing nude mouse

Human breast cancer cell line KPL-1 cells at 5 x 10° cells/mouse/0.2 mL were
transplanted under the skin of the back side of the right forelimb of a nude mouse. The
dimensions of the tumor (major diameter, minor diameter, thickness) were measured
using calipers (Digimatic Caliper, CD-15PS, Mitutoyo, Kanagawa), and the tumor

volume was determined from the equation below. Measurement of the tumor volume



32 [Table 6[ Table 6. Number of bacteria within liversaf non-mallose-administered group (physiological
saline-administered group) Group F G 11 No. Administration period: Day 0 Autopsy day: Day 1 Day O
to Day 6 Day® B8y B8Day 13 Day 14 1 8.0 X102 N.D. N.D. 3.3X101 N.POYEP2808R41J26N.D. ND. 4
2.6 X102 N.D. N.D. 5 4.6 X102 N.D. N.D. 6 2.6 X103 N.D.

was carried out the day before administration of B. longum Re-105A/pBifiCD (Day -1)
and 7 days after administration of B. longum Re-105A/pBifiCD (Day 7).
Tumor volume (mm?) = major diameter (mm) X minor diameter (mm) x thickness
(mm)/2

[0092]  (2) Administration of B. longum Re-105A/pBifiCD frozen preparation, 10 % glucose
solution, and physiological saline

22 tumor-bearing nude mice having a tumor volume of on the order of 80 to 150 mm
3 were selected from 61 KPL-1 tumor-bearing nude mice and divided into two groups
(11 mice per group) with an equal level of tumor volume as a criterion. B. longum Re-
105A/pBifiCD frozen preparation was intravenously administered to the mice of each
group using a Myjector (29G x 1/2, TERUMO, Tokyo) 0.05 mL at a time 4 times a day
(the interval between the 4 times of administration was 1 hour, and the preparation was
left at room temperature during the administration period) (Day 0).

From the day after B. longum Re-105A/pBifiCD administration (Day 1), a 10%
glucose solution was intraperitoneally administered to the first group [glucose (+)
group] 1 mL at a time twice a day (A.M./P.M.) using an injection needle (25G x 1
R.B., TERMO), and the same amount was subsequently administered every day for 6
days until the day before tissue was removed (Day 6). Furthermore, physiological
saline was administered to the second group [glucose (-) group] by the same method.

[0093] (3) Measurement of number of bacteria within tumor for B. longum Re-
105A/pBifiCD (NITE BP-491)

7 days after administration of the preparation (Day 7), the mouse was euthanized, the
tumor was removed, and the weight (g) was measured using an electronic balance
(AB104-S, METTLER TOLEDO, Tokyo). After the measurement, the tumor was
finely cut into a minced state using scissors, the tumor was placed in a homogenizer
tube (HOMOGENIZER, SANSYO, Tokyo), an anaerobic diluent was added thereto at
a ratio of tumor weight (g):anaerobic diluent (mL) = 1:9, and the mixture was ground
using a homogenizer (NZ-1300, EYELA) at 300 rpm. The homogenized tumor liquid
was diluted with an anaerobic diluent, and for each of the original liquid and the
diluted liquid three BLFS plates were smeared with 100 micro litter thereof. The
smeared BLES plates were sealed in a sealed container together with a deoxygenating/
carbon dioxide generating agent, and anaerobically cultured in an incubator at 37
degree C for 3 days. After culturing, the number of colonies on the plate was counted,
and the number of bacteria within the tumor was determined from a BLFS plate for
which the number of colonies was within 30 to 300 (when there was no plate with a
number of colonies in the above-mentioned range, a plate with a number of colonies
that was the closest to the range was selected). The number of bacteria within the

tumor was calculated from the equation below.



ND. Mean Median 8.3X102 6.3X102 N.D. N.D. N.D.).D. W113]Comparison of number of bacteria in
liver between maltose-administered group and non-maltose-administered group on Day 1, Day 7, and
Day 14 On B8/ 200488 H¥a were observed within the liver for both the maltdeTaBAMAEEE group and
the non-administered group, but on Day 7 and Day 14 bacteria were observed in neither of the groups.
From this it was confirmed that maltose does not affect the colonization and proliferation of B. longum

Re-105ABEED iMAGRAdPLisalsaqtna Aol bP RO asKEHa N & IBBRINBIfICD and maltose in
combination (2) (1y@uikerraidariersuatitutimgooi ¢t r-cealisragdumanbestofmadttnosnae xadluliiva MKN45

cells were St?‘t'ca}ﬁlﬁ&%ﬂgﬁﬁdﬂﬁ@rﬁzﬁ %u&%k'?g}%rcﬁﬁftﬁ‘}n%ﬁtﬂ?&r Eﬁ&%@} §9f0@92 (MCO_'ZOAlQ
Sanyo Electric Co. Et(é) l#e%ﬁeﬁgl}?lﬁhdg; C g |t|oltﬁs. Fl#herm re, subculturing \1vas carried out by
the following procdBlird e it el Hendhy BEKSNE BURRSENY! THEHRATD AR he 33 culture
container was removedtuanet WWthI(ghﬂwW Qfsﬁngewé?z:,qiﬂ@@m(fnele) DuwivecseesepHasphate _
buffered saline (PBpf-A:Lot NeidRY 1RMiNISSUk Rharnoaepusicaill 4n - d: x Alker BEseswas aspirated,
small amounts s%flﬁi&tieon for the cells to be immersed of 0.25% trypsin (Lot No. 6280J, Wako Pure
Chemical Industries, Lit 7) and 0.02% EDTA (Lot No. SS054, Wako Pure Chemical Industries,
Ltd.)-containing PBS{3 ¢y pai/EnImYigiing tereBgdedmeietolabre giemexef Wavaiofads stand

within a CO2 incubatmic Afléreearfimiggohiadithgaelts hqddubstasd allyqpeelediak from the bottom of
the cultu[gd%qtaingawgﬁgl%gg}g%ed using a microscope, a growth medium was added. The cells
were separated by Tpipetting, then transferred to a_centrifugation tube, and centrifuged at about 1,000

rpm (180 x g) for SRR IRARA IEEHIRIANT QRRIREmBEECHERIT AotiueEs ¥HYePENd a culture
container was inotiniatethndaind deveaiion UK (taingiof] the sl seiw azrrddtb S ubeydok g whglays.

[0115](2) Transp|apting @@ﬁ%@ﬂfe@ﬂ%os{?ﬁ)“g@ﬂ%ﬁ@ﬁ@@iﬁ lﬁﬁ&ﬁgo%i%dﬁ?'ﬁlw&%hﬁ@dlé' @&EBS(')-
The cells were suspended in an appropriat f%mour{]t of P ?é) part thereof was mixed with 0.4%
trypan blue, and ¥ eﬂ&%ﬁ%é?%?lggﬁfgcgﬁéytﬁz B QWe?e' termined. The result was that the viability
was 93% 009l vialtfe BeludenSiompaidsatjostetptizationeneellitsratismgtRBSese Fheztaipsuisbension
was stored undegigeose@lingsipilitiasrusggdefor transplantation. Transplantation was carried out

under the skin of the ri géi sal area of an gnimal using a 1 mL syringe (Teruma Cor é a 26G
njection necdle (TLtren GOIRY Nb SRoClE e YR bTE SRR o)

Grouping and tedt§rBUp copisttias shlergapnyet Ardpnaendrsol e Ridte hd avra, ith&lmajor
diameter and thecmssarudiaiméteriad thethephicnsereHnaasprad dsiagecalipers! (Ghle® 260G hditutoyo), and

the volume of the, Iymar WAS SeeFRIRERT Q0 e, SAHAHOM PhR RAIRWy & 16Tk eFeaAgYR! Qfiindividual by

single variable' was c,arrieéd out, and animéls to be used in the experiment were selected. These

be used in th
animals had an dU&7HGR 24 MoPISHIMB ST 32y BRI B MGl 215 OSH8REBy S TS SHAB I WRS carried
out, and allocatiomdviis ghreied Outgsouh Atitheraraigeobahibipftehe puribbbluvetvaseguticdfor each

test group. This dayuRsHEIRS Handddl garmaleniransRiaMatan Assafiw@ewhdes ayRiem

Release 8.2 (SA%%%}@"\Q%%%@S}%% %at\s"i.%i;?'i&'Blu‘?ﬁslnﬁ‘ssi%‘te gﬁ%ﬁ%‘gai L@g%f]thm (g0t

group constitution € test group constitution was-as shown In"Table 7. D[Ta | aeb%w/; rest

group constitutiofrGgerlp and 1.1 x 10* plus/minus 1.6 x 10* cfu/g (n = 4) for the glucose (-) group, and
a significant difference was observed in proliferation within the tumor between the two
groups (Mann-Whitney U-test; P = 0.008).

From the above, it was confirmed that glucose exhibited an effect in promoting
specific colonization of B. longum Re-105A/pBifiCD in tumor tissue and an effect in
promoting proliferation in tumor tissue.

[0097] Use of B. longum Re-105A/pBifiCD and maltose in combination (1)

1) Preparation of tumor-bearing nude mouse and measurement of tumor volume

Preparation of tumor-bearing nude mice and measurement of tumor volume were
carried out in the same manner as in Example 1.

The number of cells transplanted was 5 x 10° cells/mouse, the volume transplanted
(concentration of cell liquid) was 0.2 mL (2.5 x 10¢ cells/mL), and the transplantation
site was under the skin of the back side of the right forelimb.

[0098]  (2) Grouping



SubstanceDose administered Administration frequepgy (May) Administration ,". ,, claY tclaY) Nuiriber
of animals First group Bacteria 5-FC- - - 8 Maltose - - Second group 1X101 Bacteria (oft/kg/day) 1 1
to 38 750 WRAMAIERPRTS PCT/JP2009/001776

[0099]

[0100]

[0101]

42 animals with no abnormalities using general condition and change in weight as
criteria were selected from tumor-bearing nude mice having a tumor volume of about
50 to 200 mm?® on the day before administration of bacteria (Day -1), and they were
divided into 7 groups by a stratified continuous randomization method so that the
average tumor volumes were at an equal level.

(3) Administration of B. longum Re-105A/pBifiCD frozen preparation and 10 %
maltose solution

The B. longum Re-105A/pBifiCD frozen preparation was thawed completely using a
thermostat bath at 37 degree C for 10 minutes immediately before use. The thawed
bacterial preparation was dispersed by lightly tumble-mixing, and a predetermined
quantity [0.2 mL x twice (AM/PM)/day; total 0.4 mL/mouse] was measured.

Administration was carried out once in the morning and once in the afternoon, and
the administration in the afternoon was carried out after an interval of 4 hours from the
administration in the morning (permissible time was within 30 minutes). The order of
administration was from the youngest individual number for each group, and admin-
istration was carried out in order from group A to group H. Administration was carried
out into a tail vein using a 26G injection needle and a 1 mL polypropylene syringe.

In accordance with the group constitution shown in Table 2 below, maltose liquid
(Otsuka Pharmaceutical Factory, Inc., 10% maltose injection) or physiological saline
[1 mL x twice (AM/PM)/day; total 2 mL/mouse] was intraperitoneally administered
(ip).

Intraperitoneal administration on Day O was carried out within 1 hour after tail vein
administration for 6 mice in each group was completed in both morning and afternoon.

From Day 1 onward, administration was carried out once in the morning and
afternoon, and the administration in the afternoon was carried out after an interval of 4
hours from the administration in the morning (permissible time was within 30

minutes).



510 25,26 Maltose200 (mg/body/day) 2 1 to 25 Thd group 4X101 Bacteria (du/kg/day) 750
(mg/kg/day) 1 1 to 3 25 to, 26 8 Maltose200 (mg/bodylday) | to 25 fourth group 4X101 Bacteria
(oft/kg/day) W 2808/ 28275 PCT/JP2009/001776

[Table 2]

Table 2. Group constitution

Gro Agent Administration | , | Number of
YP| administered period* HOPSY S T animals
1o
A 10% :_naltose Day 0 Dav 1 6
(ip) “ ”
. _
R 10 A)(?l;a)ltose Day 0 to Day 6 Day 7 6
o/
c | 10 maose | g1oDay 13 Day 14 6
0
D 10% (;;;ziltose Day 0 to Day 6 Day 14 6
Physiological . ;
F saline (ip) Pay 0 Pay ! °
_ Physiological , :
G saline (ip) Day 0 to Day 6 Day 7 6
y | Physiological Day 0 to Day 13 Day 14 6
saline (ip)

* The day of administration of bacteria was defined as Day 0.

[0102] (4) Measurement of number of bacteria within tumor and liver

In accordance with the group constitution described in Table 2 of (3) above, mice
were euthanized on Day 1, Day 7, and Day 14, the tumor and the liver were removed,
and the weight (g) was measured using an electronic balance (AB204-S, METTLER
TOLEDO, Tokyo).

The tissue removed was finely cut into a minced state using scissors and placed in a
homogenizer tube (HOMOGENIZER, SANSYO, Tokyo), an anaerobic diluent was
added thereto at a ratio of tissue weight (g):anaerobic diluent (mL) = 1:9, and the
mixture was ground using a homogenizer (NZ-1300, EYELA) at 300 rpm.

The homogenized tissue liquid was diluted with an anaerobic diluent, and for each of
the original liquid and the diluted liquid three BLES plates were smeared with 100
micro litter thereof. The smeared BLFS plates were sealed in a sealed container
together with a deoxygenating/carbon dioxide generating agent, and anaerobically
cultured in a thermostatic chamber at 37 degree C for 3 days.

[0103]  Furthermore, 100 micro litter of the B. longum Re-105A/pBifiCD frozen preparation

was diluted 10¢ times with an anaerobic diluent, and a BLFS plate smeared with 100



5-1-1:750 (mg/kg/day) 5to 25,26 Maltose 2* 1to 2o Note) *: For the fourth group, physiological
saline was administered instead of maltose. [01181(4) Preparation of administration liquids
PreparationW{228884138F preparation frequency for bacteria (B. longum Re-POF/ATHBHEIL)76A vial
charged with 10 mL (2.3 x 109 efu/mL) was thawed in a hot water bath at 37 degree C for 10 minutes
immediately before use. Preparation method and preparation frequency for 5-FC A required amount
of 5-FC was precfy&ly HEASrdg. At forinaea sHIWA A dRPHEYE O 4Y th AR d HEd teated
using an ultrasonseatieMoattoné20 minutes, thus giving a 12.5 mg/mL solution. The storage and use of

the administration fighidsware iRitamdioeing davAtPEPRELaR #ad ket adipinistiionadiquids
were prepared at the same time. The admggﬁer?tlon liquids were s oFrFed §rm temﬁerat re under

shade until all adPfFEHaYBRL WSS B BIEEN 18 BTSSR RSO BIHFSh HEEhency for
maltose and phy#ielogickesaliel Migdtoses ovighysiolsyicll Mhae theis usedbdpldispatisinguorbtiie day of
administration. S¢pragenaidiar abive-atmidisiteHoRdiquidiaiver Umiiemhie shedlsyiaf Breparation,
and 1st and 2nd t%g: C'nistrt'e{g ﬂe"r%UidS Wer%pr?g(?red at the same time. The administration liquids

were stored at room temperature Lﬂ%é}/as%sadﬁec until all administrations were completed. 10119](5)
Administration frddGenEybechbistesiaon tinehahiasaamatiseletibricddndbesame maBeIdhdum
Re-105A/pBifiCOyx&plaly (3)to Day 3, administration to the second to fourth groups was carried out

once a day; (730 tos3 2 0O 3NS5 REG BRI EIR DA% AdminisERIRIaLhe S/60Rd to

fourth groups was carried out three times a day (at intervals of about 4 hours), and on Day 26

administration wAS4rREYEER BRLEStordmisisise A qun ARSI I RO ETh§Sid gical saline
On Day 1 to Day 2G¢kdmatistratithe torthe seddndnanibertht hrotgrs wathicattreetioot twice avdhe/ for a

total _Of 50 aq”_1i”lﬁgﬁgﬁ%hi@?%%@]iﬁﬁ%y%ﬂﬂﬂﬁéﬁjew 8 IgastR B@H%a@&@édnﬂiﬂ%t@@i 3, since
the first administration Waggcarnei% ou .afLerdat.Ieast onei%ur had @ag;}a{sgeg;j?a&er a mln%tratlpn of
bacteria (B. IonggFHUFQeqll A fj)é 6b§”i’ﬁ & %Hﬁf&ga?t e AdiRistRYiof ihtea \WAs*S T8 hours.
101201(6) Adminssetigorn pagtibd Batichy {BlttongmRest108m/ PBMGD) 2% el an Waldectaitkd, and
an administrationriigwidiwas continuously administered into the tail vein using a 10 mL syringe
(Terumo 8f;(59 ), @ 25G winged intravenous injection needle (Terumo Corp.), and a syringe pump
(TE-331§, e|]umo Corp.). 5-FC Orally administered using a 5 mL syringe (Terumo Corp.) and a
stomach tube (RZ-1, made from Teflon, CLEA Japan Inc.). Maltose and physiological saline

Intraperitoneally administered using a 2.5 mL syringe (Terumo Corp.) and a 27G injection needle
(NIPRO). 101211(7) Dose Bacteria (B. long= Re-105A/pBifiCD)



1 x 1010 cfu/kg/day (second group: 1.4 to 1.8 x 109 gfu/body/day) or 4 x 1010 du/ kg/day (third group:
5.8 to 7.0 x 109 cfu/body/day, fourth group: 6.0 to 6.7 x 109 du/ body/day). The administration rate was
10 mL/kg/hiWEn9ediiATStration rate was calculated from the weight of the FSETGHPEIAY M0 1ZTd rounded
off to the first decimal place. 36 5-FC 750 mg/kg/day (250 mg/kg/time). The administration volume

was 60 mL/kg/d
weight of the rat,
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volume of the fourth group (high bacterial dose, non- maltose admlnlstered) was 222.1 plus/minus

43.5 mild

ay 0, and 500.3 plus/minus 109.3 mm3 on Day 5, on which administration of 5-FC was

started. Furthermore, on Day 26 it was 2879.3 plus/minus 658.4 mnf For the fourth group, compared

with the first group, a significantly lower value for the tumor volume was observed at all times from Day
11 onward (on Day 14 P <0.05, on Day 11, 17, 20, 23, and 26 P <0.01: Student's t-test). [0127] [Table
8] Table 8. Tumor volume (average value) Group Number of I'umor volume (rurn3 (average value)



Day Day Day Day Day DayDayDay Day animals 0 548 11 14 172023 26 223.3 505.0 736.1 1006.3

1370.7 1860.22547.9 3288.3 4002.6 First group
WO 2009/128275 PCT/JP2009/001776

[Table 4]

Table 4. Number of bacteria within tumor of non-maltose-administered

group (physiological saline-administered group)

Group F G H
No. Administration Day Oto Day 6 | Day 0 to Day 13
period: Day ()
Autopsy day: Day|Day 7 Day 14
1
1 7.2 % 10° 2.0 % 10° 25 %X 10°
2 1.4 % 10* 33 x 10 33 X 107
3 1.5 > 10° 7.1 % 10* 6.6 X 10!
4 1.4 % 10 25 X 10° 1.6 % 10°
5 42 x 107 2.0 x 10° 22 X 107
6 8.0 x 10° 1.7 X 10° 28 X 10°
Mean 1.0 % 10° 45 % 10° 1.3 X 10°
Median 1.4 % 10° 1.9 x 10° 1.1 % 10°

[0107]  Comparison of number of bacteria within tumor on Day 1
From the results of comparing the number of bacteria within a tumor between group
A (maltose-administered group) and group F (non-maltose-administered group) using
the median value as a criterion, there were more in group A than in group F, and there
was a statistically significant difference (Mann-Whitney U-test; P = 0.009).
From this it was confirmed that maltose exhibits an effect in promoting specific colo-
nization of B. longum Re-105A/pBifiCD in tumor tissue.
[0108]  Comparison of number of bacteria within tumor on Day 7
From the results of comparing the number of bacteria within a tumor between group
B (maltose-administered group) and group G (non-maltose-administered group) using
the median value as a criterion, there were more in group B than in group G. From this
it was confirmed that maltose exhibits an effect in promoting the proliferation of B.

longum Re-105A/pBifiCD in tumor tissue.



8+-+++++++ 43.0125.9 112.6 106.4 155.5 303:6426.4566.4 661.1 221.0 496.1 683.4 835.5

1032.7 1320.71633.71970.2 2370.9 Second group
WO 2009/128275 PCT/JP2009/001776

[0109]  Comparison of number of bacteria within tumor on Day 14

From the results of comparing the number of bacteria within a tumor between group
C (maltose-administered group) and group H (non-maltose-administered group) using
the median value as a criterion, there were more in group A than in group F, and there
was a statistically significant difference (Mann-Whitney U-test (Bonnferoni correction;
significant if P < 0.017); P =0.002).

On the other hand, the number of bacteria within a tumor of group D (group in which
maltose administration was suspended from Day 7 onward) was at an equal level to
group H, and there was no statistically significant difference (Mann-Whitney U-test
(Bonnferoni correction; significant if P < 0.017) P = 0.589).

From this it was confirmed that maltose exhibits an effect in promoting the pro-
liferation and an effect of maintaining the proliferation of B. longum Re-
105A/pBifiCD in tumor tissue and, furthermore, it was confirmed that continuous ad-
ministration is necessary for maintaining the proliferation.

[0110] (6) Results 2: Comparison of colonization in liver and number of bacteria in the liver
between maltose-administered group and non-maltose-administered group

Colonization in the liver and the number of bacteria within the liver (mean value/
median value) of the maltose-administered group and the non-maltose-administered
group on the day after final administration of bacteria (Day 1), 7 days after admin-
istration (Day 7), and 14 days after administration (Day 14) are shown in Table 5 and
Table 6.

[0111]



8+=+++++++ 44.4108.3 134.6 143.8 149.0 16(.4249.8341.0 487.4 219.7 488.7 562.8 673.8

885.1 1078.01450.21807.3 2135.6 Third group
WO 2009/128275 PCT/JP2009/001776

[Table 5]

Table 5. Number of bacteria within liver of maltose-administered group

Group A B C D
No. | Admmistration | Day O to Day |Day 0 to Day | Day 0 to Day
period: Day 0 |6 13 6
Autopsy day:
Day 1 Day 7 Day 14 Day 14
1 33 x 10° N.D. N.D. N.D.
2 29 x 10° N.D. N.D. N.D.
3 51 % 107 N.D. N.D. N.D.
4 35 % 10° N.D. N.D. N.D.
5 53 x 107 N.D. N.D. N.D.
6 9.4 x 10? N.D. N.D. N.D.
Mean | 2.0 X 10° N.D. N.D. N.D.
Median | 1.9 x 10° N.D. N.D. N.D.

[0112]



81_1111111 41.980.2113.31774206_0 26543356.1488.3 592.9 222.1 500.3 662.7 827 8
1117.9 1334.31884.12388.2 2879.3 Fourth group

WO 2009/128275 PCT/JP2009/001776
[Table 6]

Table 6. Number of bacteria within liver of non-maltose-administered

group (physiological saline-administered group)

Group F G H
No. Administration Day 0 to Day 6 | Day 0 to Day 13
period: Day 0
Autopsy day: Day | Day 7 Day 14
1
1 8.0 X 10 N.D. N.D.
2 3.3 % 10 N.D. N.D.
3 8.5 X 10 N.D. ND.
4 2.6 X 10 N.D. ND.
5 4.6 % 10° N.D. N.D.
6 26 X 10° N.D. N.D.
Mean 8.3 x 10? N.D. N.D.
Median 6.3 X 10 N.D. ND.

[0113]  Comparison of number of bacteria in liver between maltose-administered group and
non-maltose-administered group on Day 1, Day 7, and Day 14
On Day 1, bacteria were observed within the liver for both the maltose-administered
group and the non-administered group, but on Day 7 and Day 14 bacteria were
observed in neither of the groups.
From this it was confirmed that maltose does not affect the colonization and pro-
liferation of B. longum Re-105A/pBifiCD in normal tissue.
[0114] Use of B. longum Re-105A/pBifiCD and maltose in combination (2)
(1) Culturing and subculturing of tumor cells
Human stomach cancer cell line MKN45 cells were statically cultured using a CO,
incubator set at 37 degree C with 5% CO, (MCO-20AIC, Sanyo Electric Co., Ltd.)
under humidifying conditions. Furthermore, subculturing was carried out by the

following procedure when the cell density became confluent. The medium within the



8+,+++++++ 43.5109.3 129.9 116.4 183.3 21§4/353.6477.9 658.4 [0128]Tumor growth rate
The results are given in Table 9. The tumor growth rate of the first group was 8.4 plus/minus 2.7 on
Day 26. 38WOM9ared2#4th the first group, the tumor growth rate of the secBAH/HHIP/ WY &
significantly lower value at all times from Day 17 onward (on Day 17, 20, and 23 P < 0.05, on Day 26 P

<0.01: Student's t-test), and on Day 26 it was 4.9 plus/minus 1.2. Compared with the first group and

the fourth group, tHEUGRR BIRFAIHESHEUIVEE MRrdtgretipshdy dusehidaafpiode vAlse at all imes
from Day 8 onwdulz@ampapbdspitiidihafiest §selipePRBO (01 bordN\sorhfidires WitsithEHoaurtcaroeg P <

0.05 at all times: &gdqns kfeihestd) an Oy 2Rl AR drRlSIANR R GomPaIRd i the first
s from Day

17 omard (o LHEBY D1 dor S BBATE CHOLD g O SRS Od I E o AHRMALE 10 98 bl
9] Table 9. Tumd?-g G rbte([ae¥agsSiidie)Vakodyn Grhemicet Ardmalic{avishyeogtantngrate (avege
value) Day 5 D®B8(-) (trypsin/EDTA liquid) were added thereto and the mixture was allowed to stand
within a CO, incubator.
After confirming that the cells had substantially peeled off from the bottom of the
culture container when examined using a microscope, a growth medium was added.
The cells were separated by pipetting, then transferred to a centrifugation tube, and
centrifuged at about 1,000 rpm (180 x g) for 5 minutes. The supernatant was removed,
growth medium was added, and a culture container was inoculated with the cells. Sub-
culturing of the cells was carried out every 3 or 4 days.
[0115]  (2) Transplanting of tumor cells
The cells collected in (1) above were washed using PBS(-). The cells were suspended
in an appropriate amount of PBS(-), part thereof was mixed with 0.4% trypan blue, and
the number of cells and the viability were determined. The result was that the viability
was 93%. The viable cell density was adjusted to 5 x 107 cells/mL using PBS(-). The
cell suspension was stored under ice cooling until it was used for transplantation.
Transplantation was carried out under the skin of the right dosal area of an animal
using a 1 mL syringe (Terumo Corp.) and a 26G injection needle (Terumo Corp.).
Number of cells transplanted: 5 x 10¢ cells/0.1 mL/body
[0116]  (3) Grouping and test group constitution
Grouping
After the tumor cells were transplanted, the major diameter and the minor diameter
of the tumor were measured using calipers (CD-S20C, Mitutoyo), and the volume of
the tumor was determined from the equation of (8) below. First, 'removal of individual
by single variable' was carried out, and animals to be used in the experiment were
selected. These animals had an average tumor volume of 221.5 mm?. 'Blocked al-
location by single variable' was carried out, and allocation was carried out so that the
average value of the tumor volume was equal for each test group. This day was set as
Day 0 (10 days after transplantation). As software, SAS System Release 8.2 (SAS Pre-
clinical Package Version 5.0, SAS Institute Japan) was used.
[0117]  Test group constitution

The test group constitution was as shown in Table 7.
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[Table 7]

Table 7. Test group constitution

Administration - . Number
Group Substance Dose frequency Admn?lstra}lon of
administered (?day) day (day) animals
Bacteria - - -
First |
group 5-FC - - - 8
Maltose - - -
tar 1 x 10"
Bacteria (Cfu/kg/day) l l to 3
Second < 750 - _
aroup 5-FC (mg/ke/day) 3 5to 23, 26 8
200 -
Maltose (mg/body/day) 2 1to25
etar 4 x 10"
Bacteria (cfurke/day) | I to 3
Third - 750 - _
group 5-FC (mg/ke/day) 3 5to 23, 26 8
200
Maltose (mg/body/day) 2 1 to 25
etar 4 % 10"
Bstel‘la (Cfll/kg/day) l l to 3
Fourth
_ 750 < - 8
group 5-FC (mg/kg/day) 3 5to 25,26
Maltose - 2% 1to25

Note) *: For the fourth group. physiological saline was administered
instead of maltose.
[0118]  (4) Preparation of administration liquids

Preparation method and preparation frequency for bacteria (B. longum Re-
105A/pBifiCD)

A vial charged with 10 mL (2.3 x 10° cfu/mL) was thawed in a hot water bath at 37
degree C for 10 minutes immediately before use.

Preparation method and preparation frequency for 5-FC

A required amount of 5-FC was precisely measured. Water for injection was added
thereto, and the mixture was treated using an ultrasonic device for 20 minutes, thus
giving a 12.5 mg/mL solution. The storage and use of the administration liquids were
limited to the day of preparation, and 1st to 3rd administration liquids were prepared at
the same time. The administration liquids were stored at room temperature under shade

until all administrations were completed.
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[0119]

[0120]

[0121]

Preparation method and preparation frequency for maltose and physiological saline
Maltose or physiological saline was used by dispensing on the day of administration.
Storage and use of the administration liquids were limited to the day of preparation,
and 1st and 2nd administration liquids were prepared at the same time. The admin-
istration liquids were stored at room temperature under shade until all administrations
were completed.

(5) Administration frequency, administration time, and administration period

Bacteria (B. longum Re-105A/pBifiCD)

On Day 1 to Day 3, administration to the second to fourth groups was carried out
once a day (7.30 to 12.00) for 3 days.

5-FC

On Day 5 to Day 25, administration to the second to fourth groups was carried out
three times a day (at intervals of about 4 hours), and on Day 26 administration was
carried out once, for a total of 64 administrations.

Maltose and physiological saline

On Day 1 to Day 25, administration to the second to fourth groups was carried out
twice a day, for a total of 50 administrations. The administration interval was at least 6
hours. On Day 1 to Day 3, since the first administration was carried out after at least
one hour had elapsed after administration of bacteria (B. longum Re-105A/pBifiCD)
was completed, the administration interval was 3 to 4 hours.

(6) Administration method

Bacteria (B. longum Re-105A/pBifiCD)

A nude rat was retained, and an administration liquid was continuously administered
into the tail vein using a 10 mL syringe (Terumo Corp.), a 25G winged intravenous
injection needle (Terumo Corp.), and a syringe pump (TE-331S, Terumo Corp.).

5-FC

Orally administered using a 5 mL syringe (Terumo Corp.) and a stomach tube (RZ-1,
made from Teflon, CLEA Japan Inc.).

Maltose and physiological saline

Intraperitoneally administered using a 2.5 mL syringe (Terumo Corp.) and a 27G
injection needle (NIPRO).

(7) Dose

Bacteria (B. longum Re-105A/pBifiCD)

I x 10'° cfu/kg/day (second group: 1.4 to 1.8 x 10° cfu/body/day) or 4 x 10 cfu/
kg/day (third group: 5.8 to 7.0 x 10° cfu/body/day, fourth group: 6.0 to 6.7 x 10° cfu/
body/day). The administration rate was 10 mL/kg/hr. The administration rate was
calculated from the weight of the rat on Day 1, and rounded off to the first decimal

place.
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[0122]

[0123]

[0124]

5-FC

750 mg/kg/day (250 mg/kg/time). The administration volume was 60 mL/kg/day (20
mlL/kg/time). The amount of administration liquid was calculated from the latest
weight of the rat, and rounded off to the first decimal place.

Maltose and physiological saline

The dose of maltose was 200 mg/body/day (100 mg/body/time), and the dose of physi-
ological saline was 0 mg/body/day (expressed as amount of maltose). The admin-
istration volume was 2 mL/body/day (1 mL/body/time).

(8) Measurement of tumor diameter

Calculation of tumor volume

After transplantation of tumor cells, the major diameter and the minor diameter of the
tumor were measured using calipers, and the tumor volume was determined from the
equation below. From the day of grouping onward, measurement of tumor diameter
was carried out on Day 0, 5, 8, 11, 14, 17, 20, 23, and 26.

Tumor volume (mm?) = major diameter (mm) x minor diameter (mm) X minor
diameter (mm)/2

Calculation of tumor growth rate

Tumor growth rate was calculated in accordance with the equation below from the
tumor volume at the start of administration of 5-FC onward.

Tumor growth rate = tumor volume from Day 5 onward/tumor volume on Day 5

Calculation of T/C(%)

T/C(%) was calculated in accordance with the equation below from the tumor growth
rate from Day 8 onward.

T/C(%) = average tumor growth rate of the second, third, or fourth group/average
tumor growth rate of first group x 100

(9) Results

Tumor volume

The results of measurement of tumor volume are given in Table 8 and FIG. 2.

The tumor volume of the first group (untreated group) was 223.3 plus/minus 43.0
mm? on Day 0 and 505.0 plus/minus 125.9 mm?® on Day 5. On Day 26, it was 4002.6
plus/minus 661.1 mm?. The tumor volume increased markedly over the examination
period.

The tumor volume of the second group (low bacterial dose, maltose-administered)
was 221.0 plus/minus 44.4 mm?® on Day 0, and 496.1 plus/minus 108.3 mm? on Day 5,
on which administration of 5-FC was started. Furthermore, on Day 26 it was 2370.9
plus/minus 487.4 mm?. For the second group, compared with the first group, a sig-
nificantly lower value for the tumor volume was observed at all times from Day 11
onward (on Day 11 P < (.05, on Day 14, 17, 20, 23, and 26 P < 0.001: Student's t-test).
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[0125]  The tumor volume of the third group (high bacterial dose, maltose-administered) was
219.7 plus/minus 41.9 mm?® on Day 0, and 488.7 plus/minus 80.2 mm? on Day 5, on
which administration of 5-FC was started. Furthermore, on Day 26 it was 2135.6 plus/
minus 592.9 mm?>. For the third group, compared with the first group, a significantly
lower value for the tumor volume was observed at all times from Day 8 onward (on
Day 8 P <0.01, Day 11, 14, 17, 20, 23, and 26 P < 0.001: Student's t-test) and, fur-
thermore, compared with the fourth group, a significantly lower value for the tumor
volume was observed on Day 14, 20, 23, and 26 (on all P < 0.05: Student's t-test).
[0126]  The tumor volume of the fourth group (high bacterial dose, non-
maltose-administered) was 222.1 plus/minus 43.5 mm?® on Day 0, and 500.3 plus/minus
109.3 mm? on Day 5, on which administration of 5-FC was started. Furthermore, on
Day 26 it was 2879.3 plus/minus 658.4 mm?®. For the fourth group, compared with the
first group, a significantly lower value for the tumor volume was observed at all times
from Day 11 onward (on Day 14 P < 0.05, on Day 11, 17, 20, 23, and 26 P < 0.01:
Student's t-test).
[0127] [Table §]

Table 8. Tumor volume (average value)

Number Tumor volume (mm?) (average value)
Group ‘Of Day | Day | Day | Day | Day | Day | Day | Day | Day
animals |, 5 8 11 14 17 20 23 26
First 2233 1505.01736.1 | 1006.3 [ 1370.7| 1860.2 | 2547.9| 3288.3 | 4002.6
8 t + t t t + s + +
group . . -
430 [ 1259(112.6| 106.4 | 1555 | 303.6 | 4264 | 5664 | 661.1
Second 221.0|496.1 |683.4| 835.5 | 1032.71320.71633.7 | 1970.2 | 2370.9
e 8 + + + + + + + + +
group
444 11083|134.6| 143.8 | 149.0 | 1604 | 2498 | 341.0 | 4874
Third 2197 1488.7 |562.8| 673.8 | 885.1 | 1078.0| 1430.2| 1807.3 |2135.6
i 8 t t t t t t t t t
group i - -
419 | 802 | 1133 1774 | 206.0 | 2653 | 356.1 | 4883 | 5529
Fourth 2221|5003 |662.7| 827.8 |1117.9]1334.3 | 1884.1 |2388.2 |2879.3
ou 8 T T * T T t s s t
group _ - -
435 110931299 1164 | 183.3 | 2167 | 353.6 | 4779 | 6584

[0128] Tumor growth rate
The results are given in Table 9.

The tumor growth rate of the first group was 8.4 plus/minus 2.7 on Day 26.
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[0129]

[0130]

[0131]

Compared with the first group, the tumor growth rate of the second group was a sig-
nificantly lower value at all times from Day 17 onward (on Day 17, 20, and 23 P <
0.05, on Day 26 P < 0.01: Student's t-test), and on Day 26 it was 4.9 plus/minus 1.2.
Compared with the first group and the fourth group, the tumor growth rate of the third
group was a significantly lower value at all times from Day 8 onward (compared with
the first group P < 0.01 and compared with the fourth group P < 0.05 at all times:
Student's t-test), and on Day 26 it was 4.4 plus/minus 0.8.

Compared with the first group, the tumor growth rate of the fourth group was a sig-
nificantly lower value at all times from Day 17 onward (all thereof P < 0.05: Student's

t-test), and on Day 26 it was 5.9 plus/minus 1.4.

[Table 9]
Table 9. Tumor growth rate (average value)
Number Tumor growth rate (average value)
Group .Of Dav 5 | Dav 8 Day | Day | Day | Day | Day | Day
animals | 4> Tl |17 200 23 26
First g 1.0£ | 1.5+ | 21£ |29  39%£ | 53+ 09+t 84%
group 0.0 0.3 0.5 0.9 1.1 1.6 2.3 2.7
Second g 10+ | 14+ | 1.7+ |22+ 28+ |35+ |42+ | 49+
group 0.0 0.2 0.3 0.6 0.9 1.2 1.2 1.2
Third g 1.0+ | 1.2+ | 142 | 1.8+ 22+ | 3.0+ | 3.7+ 44+
group 0.0 0.1 0.3 0.2 0.3 0.4 0.7 0.8
Fourth g 10+ | 13+ 1.7+ |23+ 27+ |39+ |49+ | 59+
group 0.0 0.1 0.2 0.4 0.6 0.8 1.0 1.4
T/C (%)

The results are given in Table 10.

T/C(%) of the second group on Day 26 was 58.3.
T/C(%) of the third group on Day 26 was 52.4.
T/C(%) of the fourth group on Day 26 was 70.2.
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(1) Preparation of tumor-bearing nude mouse and measurement of tumor volume

Preparation of tumor-bearing nude mice and measurement of tumor volume were

carried out in the same manner as in Example 1 and Example 2.

[0134]

(2) Grouping and administration of test drug

Eg&?&l{%ﬁlaecmef%@ner as in

32 KPL-1 tumor-bearing mice having a tumor volume of 60 to 90 mm?* were selected

and divided into four groups (8 mice per group), and each test drug was administered

in accordance with the group constitution and administration schedule shown in (3)

b
[0135]

elow.

Administration of bacteria (B. longum Re-105A/pBifiCD)
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[0136]  Administration of flucytosine (5-FC)

0.4 mL of a 12.5 mg/mL 5-FC solution was orally administered (750 mg/kg/day)
twice a day to mice of two groups excluding the control group (group A) in accordance
with the group constitution and administration schedule shown in (3). The admin-
istration period was 21 days (Day 4 to 24) from the day after final administration of the
bacteria.

[0137] Administration of maltose

In accordance with the group constitution and administration schedule shown in (3),
I mL of a 10% maltose injection was intraperitoneally administered to mice twice a
day. The administration period was 24 days (Day 1 to 24) from the day of admin-
istration of bacteria (B. longum Re-105A/pBifiCD).

For group D, instead of maltose, the same amount of physiological saline was ad-
ministered on the same schedule (Day 1 to 24).

[0138] Administration of lactulose

I mL of a 20% (w/v) lactulose solution dissolved in purified water was intraperi-
toneally administered once a day to mice in accordance with the group constitution and
administration schedule shown in (3). The administration period was 24 days (Day 1 to
24) from the day of administration of the bacteria, but since it was confirmed that two
mice had died during the administration period (Day 13 and Day 19) the administration
schedule was changed, and administration from Day 19 onward was suspended.

[0139]  (3) Summary of group constitution and administration schedule

The group constitution and the administration schedule are shown in Table 11.
[0140]
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[Table 11]

Table 11. Group constitution and administration schedule

Grou Substance Dose per dav Administration | Number of
P administered S¢ perdaj day (Day) animals
Bacteria - -
Group A 3-FC - - 8
Saccharide - -
Bacteria (2.3 | 0.6 mL (1.38 X 103
10° cfu/mL) 10° cfu/day)
o 5-FC(12.5 1.2 mL (750
Group B mg/mL) mg/kg/day) 41024 8
2 mL (200
Maltose (10%) mg/day) 1to24
Bacteria (2.3 X | 0.6 mL (1.38X Lto3
10° cfu/mL) 10° cfu/day)
. \ 5-FC (12.5 1.2 mL (750
Group C mg/mL) mg/kg/day) 41024 8
Lactulose (20%) 1 mL (200 I t0 24
mg/day)
Bacteria (2.3 | 0.6 mL (1.38 X lto3
10° cfu/mL) 10° cfu/day)
Group D 5-FC (12.5 1.2 mL (730 41024 8
mg/mL.) mg/kg/day)
Saccharide - 1to24

Note) *: Physiological saline administered to group D instead of
saccharide (maltose or lactulose).
[0141] (4) Measurement of number of bacteria within tumor
5-FC was orally administered on the test observation final day (Day 25) and the
following day (Day 26), after 1 hour the mouse was sacrificed, the tumor was
removed, the weight (g) was measured, and it was then homogenized using an
anaerobic diluent.
The number of bacteria within the tumor was calculated in the same manner as in
Example 1, (3).
[0142] (5) Results
The tumor volume of mice of each group was measured chronologically and
expressed as an average value plus/minus SD. Tumor volume ratio [T/C(%)] relative to

the control group was used as a criterion in the antitumor effect assessment.
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Tumor volume changes in the control group (group A) and the groups to which
bacteria (B. longum Re-105A/pBifiCD) and saccharide were administered in com-
bination and the tumor growth rate of tumor volume on Day 25 relative to the tumor
volume on Day 4 are shown in Table 12.
Furthermore, T/C (%) as the criterion for the antitumor effect is shown in Table 13.
Whereas the T/C of the non-saccharide-using group (group D) on Day 25 was 51.3 (%)
(Student's t-test: p = 0.013), the T/C of the maltose combined-use group (group B) was
38.5 (%) (p = 0.003), and the T/C of the lactulose combined-use group (group C) was
35.0 (%) (p = 0.002), thus exhibiting an effect in enhancing suppression of tumor
growth in both cases.

[0143] [Table 12]

Table 12. Tumor volume (average value) and tumor growth rate

Group | Number Tumor volume (mm”®) (average value) Tumor
of growth
animals | Day | Day | Day | Day | Day | Day | Day | Day rate

ol 4 | 7 11 14|18 21 | 25 | ™

Group 8 74.81150.91229.6358.1 |575.4|864.1|1222.3|1906.1| 12.8
A + + + + + + + +

85| 252 | 451 | 107.7]161.0|247.5| 413.6 | 762.0

Group| 8 75.01119.0| 158.3 224.41306.0 | 412.4| 5464 | 734.6 | 5.9
B + + + + + + + +
8.7 | 35.1 | 61.7 | 106.4 | 129.0|202.7| 322.5 | 494.0

Group 6* 75.41120.2 | 165.6280.9 |370.0 | 382.6| 451.1 | 6674 | 5.6
C + + + + + + + +

10.7| 43.8 | 96.5 | 213.4/260.6 |267.2| 296.3 | 292.9

Group 8 73.7| 953 | 119.7 2454 331.8 |439.5| 620.2 | 978.5 | 10.1
D + + + + + + + +

87 | 21.2 1 23.7 | 70.6 | 121.7213.9| 254.6 | 505.1

Note) * 2 out of 8 mice died during test.
[0144]
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[Table 13]
Table 13. T/C (%)

Group | Number T/C (%) Student's
of Day 7 | Day 11 | Day 14 | Day 18 | Day 21 | Day 25 rest
animals | P& ay ay ay ay ay
Group 8 - - - - - -

A

Group 8 68.9 62.7 53.2 47.7 44.7 38.5 P =10.003
B

Group 0* 72.1 78.4 64.3 44.3 36.9 350 P =0.002
C

Group 8 52.1 68.5 57.7 50.9 50.7 513 P=0.013
D

Note) * 2 out of 8§ mice died during test.

[0145] From the results of this test, it can be confirmed that in the same manner as that of
maltose, lactulose also exhibits an effect in promoting specific colonization of B.
longum Re-105A/pBifiCD in tumor tissue, and an effect in promoting proliferation and
an effect in maintaining proliferation, and can enhance the antitumor effect of B.
longum Re-105A/pBifiCD.

Industrial Applicability

[0146]  The expression vector of the present invention can provide an extremely safe gene
transporter for introducing an anaerobic microorganism an exogenous gene with
therapeutic or prophylactic use without a risk of horizontal transfer to other pathogenic
or aerobic / facultatively anaerobic microorganisms such as E. coli, and even if a
horizontal transfer occurs, the vector will not replicated in microorganisms other than
the transformant, since the vector does not comprise an origin of replication of such
other microorganism.

Further, the colonization and proliferation enhancer for the transformed mi-
croorganism of the present invention improves the therapeutic effect of the
transformed microorganism of the present invention, enabling the reduction of the
dosage of the transformed microorganism while rendering an equal therapeutic effect,
thereby reducing the burden of the patient to be treated.

Further, the therapeutic agent of the present invention comprising in combination a
pharmaceutical composition comprising the transformed anaerobic microorganism and

a pharmaceutical composition comprising the colonization and proliferation enhancer



8.721.223.770.6 121.7 213.9 254.6 505.1 Note) *,2 nut of S mice died during test. [0144] 43 [Table
13] Table 13. TIC (A)) Group Number of animals Day 7 - Day 11 TiC Day 14 C/0 Day 18 Day 21 Day
25 Student'3MQ@8¢9325215 8 PCT/JP2009/001776

has a utility as a therapeutic agent for an anaerobic disease, with an improved
therapeutic effect and reduced effective required dose, as well as an improved safety in

both environmental and therapeutic point of view.



A Group 8 68.9 617 53.247.7 44.7 38.5 P = 0.003 B Group 6* 72.1 78.4 64.3

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim §]

[Claim 9]

45

CLAIMS

A therapeutic agent comprising:

(i) a pharmaceutical composition comprising an obligately
anaerobic microorganism that has been transformed by an expression
vector that functions in the obligately anaerobic microorganism, wherein
the expression vector does not contain a plasmid replication unit that
functions in wild-type E. coli and wherein the expression vector
comprises: (1) a plasmid replication unit that functions in an obligately
anaerobic microorganism but does not function in wild-type E. coli, and
(2) a protein expression unit comprising DNA that encodes (a) a promoter
that functions in the obligately anaerobic microorganism, (b) a protein
with antitumor activity or a protein capable of converting an antitumor
substance precursor into an antitumor substance, and (c) a terminator
that functions in the obligately anaerobic microorganism; and

(ii) a pharmaceutical composition comprising a colonization and
proliferation enhancer for the obligately anaerobic microorganism.

The therapeutic agent according to Claim 1, wherein the protein with
therapeutic activity is a protein capable of converting an antitumor
substance precursor into an antitumor substance.

The therapeutic agent according to Claim 1, wherein the obligately
anaerobic microorganism is selected from the group consisting of
Bifidobacterium, Lactobacillus, Enterococcus, Streptococcus, and
Clostridium.

The therapeutic agent according to Claim 3, wherein the obligately
anaerobic microorganism is Bifidobacterium.

The therapeutic agent according to Claim 4, wherein the Bifidobacterium
is selected from the group consisting of Bifidobacterium (B.) adolescentis,
B. animalis, B. infantis, B. thermophilum, B. pseudolongum, B. bifidum,
B. breve, and B. longum.

The therapeutic agent according to Claim 5, wherein the Bifidobacterium
is B. longum.

The therapeutic agent according to Claim 6, wherein the Bifidobacterium
is B. longum 105-A/pBifiCD (Patent Microorganisms Depositary (NPMD)
Accession Number NITE BP-491).

The therapeutic agent according to Claim 2, wherein the protein is
selected from the group consisting of cytosine deaminase, nitroreductase,
and b-glucuronidase.

The therapeutic agent according to Claim 8, wherein the protein is

cytosine deaminase.



44.3 36.935.0 P =0.002 C Group 8 52.1 635 57.7 50.9 50.7 51.3 P = 0.013 D Note)* 2 out
of 8 mice died during test. [0145]From the results of this test, it can be confirmed that in the same
manner as that of maltose, lactulose also exhibits an effect in promoting specific colonization of B.
longum Re-105A/pBifiCD in tumor tissue, and an effect in promoting proliferation and an effect in
maintaining proliferation, and can enhance the antitumor effect of B. longum Re-105A/pBifiCD.

Industrial Applicabiliy

[Claim 11]
[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

The therapeutic agent according to Claim 1, wherein the colonization
and proliferation enhancer is selected from the group consisting of
arabinose, xylose, galactose, glucose, maltose, lactose, melibiose,
melezitose, raffinose, and lactulose.

The therapeutic agent according to Claim 10, wherein the colonization
and proliferation enhancer is glucose or maltose.

The therapeutic agent according to Claim 11, wherein the colonization
and proliferation enhancer is maltose.

The therapeutic agent according to Claim 1, wherein the pharmaceutical
composition comprising a colonization and proliferation enhancer is
formulated for intravenous administration.

The therapeutic agent according to Claim 13, wherein the colonization
and proliferation enhancer comprises glucose or maltose.

The therapeutic agent according to Claim 2, further comprising a
pharmaceutical composition comprising an antitumor substance
precursor that is converted into an antitumor substance by said protein
that is capable of converting an antitumor substance precursor into an
antitumor substance.

The therapeutic agent according to Claim 15, wherein the antitumor
substance precursor is 5-fluorocytosine and wherein the protein is
cytosine deaminase.

The therapeutic agent according to Claim 1, wherein the pharmaceutical
composition comprising an obligately anaerobic microorganism is
formulated for intravenous administration.

The therapeutic agent according to Claim 1, wherein the pharmaceutical
composition of (i) and the pharmaceutical composition of (ii) are mixed to
form a single pharmaceutical composition.

The therapeutic agent according to Claim 1, wherein the pharmaceutical
composition of (i) and the pharmaceutical composition of (ii) are

formulated separately.



[0146]The expression vector of the present invention can provide an extremely safe gene transporter
for introducing an anaerobic microorganism an exogenous gene with therapeutic or prophylactic use
without a risk of horizontal transfer to other pathogenic or aerobic / facultatively anaerobic
microorganisms such as E. coli, and eggqf@chorizonta transfer occurs, the vector will not replicated
in microorganisms other than the transfonnant, since the vector does not comprise an origin of
replicationqfigychgethgrimigegerganism. Further, the colonization and proliferation enhancer for the
transformed microarganism; efihe present invention improves the therapeutic effect of the transformed
microorganism okhe, presensinyepsiony, gpabling the reduction of the dosage of the transformed
microorganism W'?‘&'ﬁe(&ﬂ%,eriﬂgr%m iequal therapeutic effect, thereby reducing the burden of the patient
to be treated. Further, the therapeutic agent of the present invention comprising in combination a

pharmaceutjog} cofpRPSiionR FOMPEIsingthe ransiprmed anagrobic microorganism and a

pharmaceutical composition comprising the colonization and proliferation enhancer 44 has a utility as
a therapeutiggenisfos,a) anaerbigdisease Wity ansimpsavesstherapeutic effect and reduced
effective required dose, as well as an improved safety in both environmental and therapeutic point of
view. 45 GkAIMS{Claim 1]A therapeutic agent comprising: (0 a pharmaceutical composition
comprising an obligately anaerobic microorganism that has been transformed by an expression vector
that functiensdn the,ebligatelysanagiopig microorganism, wherein the expression vector does not
contain a plasmid replication unit that functions in wild-type E. coli and wherein the expression vector
comprises 1)a plasmid replication unit that functions in an obligately anaerobic microorganism but
does not fungtion iywild-type E. coli, and (2) a protein expression unit comprising DNA that encodes
(a) a promggepthapfunctions in the obligately anaerobic microorganism, (b) a protein with antitumor
activity or @qugﬁeimo@igqlalpa(pf converting an antitumor substance precursor into an antitumor
substance, and (c) a terminator that functions in the obligately anaerobic microorganism; and (i) a
pharmaceutiggl composition comprising a colonization and proliferation enhancer for the obligately
anaerobic @E{S’Ofs%ﬁ% [@amg]The therapeutic agent according to Claim 1, wherein the protein
with therapeutic activity is a protein capable of converting an antitumor substance precursor into an
antitumor gupgtange. [Claim 3]The therapeutic agent according to Claim 1, wherein the obligately

anaerobicé@%@@gﬂ@ﬁi%&é@&%@%@@aﬁh@gg%ge% Balsting QiBHidohactedim Lactofcillus,

Enterococcus, Streptococcus, and Clostridium. [ClaimThe therapeutic agent according to Claim 3,

wherein the,obligately apasrebic mictopraanistis Bidobactestip: IClaim Bl therappuic agent

according to Claim 4, wherein the Bifidobacterium is selected from the group consisting of

Bifidobacteriup B} adoleseentis: Boapipalis, %ﬁ%‘@@@%@@@g@ﬁ%@@éﬂ’ﬂ'%gﬁt%ﬁg&dmwm1 B.

bifidum, B. breve, and B. longum. [Claim 6]The therapeutic agent according to Claim 5, wherein the

Bifidobacteriypa 4g Bdlongim: d&lairgitbhe dherapesiticagentacegrding 1o Glaim, 6, whegein the
Bifidobacterium is B. longum 105-A/pBifiCD (Patent Microorganisms Depositary (NPMD) Accession

Number NEBEBE:49) d&é@é@b@&hga@ﬁmi%@w&@‘@gog@%{m&@ig&a?aeﬁlegaa%in thepgrotein is

selected from the group consisting of cytosine deaminase, nitroreductase, and b-glucuronida se.

[Claim 9]Thetherapautic agenkascarding taelainn S svbereinyhe Rralgin ds sytasine deggynase. 46

[Claim 10]The therapeutic agent according to Claim 1, wherein the colonization and proliferation

enhancer igtsglagteebrem the-grouR SoRsisting of erabinases xylese: 4alagiesa  giucoseypaltose,
lactose, melibiose, melezitose, raffinose, and lactulose. [Claim 11]The therapeutic agent according to

Claim 10, wheygindbe eolenization anchprobferationeahancenis ghiagseREmakage. [Clagn 12]The
therapeutic agent according to Claim 11, wherein the colonization
cagegecatt gatgegcaat coggegtgat geccataact gaaaacagec tggatgooga 540
acaaggttta gttataccgc cgtttgtgga gecacatatt cacctggaca ccacgecaaac 600
cgecggacaa ccgaactgga atcagtecgg cacgetgttt gaaggeattg aacgetggece 660
cgagegcaaa gegttattaa cccatgacga tgtgaaacaa cgegeatgge aaacgetgaa 120

atggecagatt gccaacggea ttcagecatgt gegtacccat gtegatgttt cggatgcaac 780

gotaactgeg ctgaaagcaa tgctggaagt gaagcaggaa gtegegeogt ggattgatoet 840



| .
and proliferation enhancer is maltose. [Claim 13]The therapeutic agent according to Claim 1, wherein
the pharmaceutical composition comprising a colonization and proliferation enhancer is formulated for
intravenous administration. [Claim 14]The therapeutic agent according to Claim 13, wherein the
colonizatiorgaashipegliierationtecbien caizaappprisesigiptoseor coadasa 1€ aarctbtEbe thegaeutic
agent according to Claim 2, further comprising a pharmaceutical composition comprising an antitumor
substance precgserdhat is quitegessiniasan gntisirags suhstanas yastid prateintinat is ggpable of
converting an antitumor substance precursor into an antitumor substance. [Claim AlThe therapeutic
agent accorgipggien€deipgophereingdbezaatitameicetibsirce ensed isdtdiamgytosineend
wherein the protein is cytosine deaminase. [Claim 17]The therapeutic agent according to Claim 1,
wherein thetphesmaceutitabaotpgsiiiva coropasing aaghligately gitaeiohicsalaretganieyBos
formulated for intravenous administration. [Claim 18]The therapeutic agent according to Claim 1,
wherein thetgbagmacguiicgbaooagsii ef {beanddbe phernacepticat compasidendef (i)1ag mixed to
form a single pharmaceutical composition. [Claim 10]The therapeutic agent according to Claim 1,
wherein theaphgsmeesutiaabaopupesticn tiddtenddhe-phernageuticat eoranesitiengef (ijjam
formulated separately. SEQUENCE LISTING <110> Sasaki, Takayuki Simizu, Hitomi
Shimatani-Shibtatec tttkg tégoekaca, tticonytchaOrathedapeytitadgeniior AvasrahieDiseases <130>
US Provisional Application No. 61/124,528 <160> 1 <170> Patent In version 3.1 <210> 1 <211> 4476
<212>, DNAccad3dacétrtifiahs220> ci223z tasraichpRitCl2 wHifeckagatcegich teatgctgmrotatgcatty
ggttccgcag tgoccactoc aggaggtotg60 ggcggtgtgg aagcggcegct gacattcgeg ttcgtggegg toggagtgec
gcagggcytgdiXt gepriticggtecagtitdctiggatcogtio gigtatact gonigecgai e cgiaiogeieds30 gdggoggcca
tgaagtggct tgacaagcat aatottgtot gattcgtcta ttttcatacc240 ccottogggg aaatagatgt gaaaaccott

ataaaacgcoagyiitingre gasmitagSad giatiateatdyalgaranc ttogastagy taaaagigek tgtcabidiga

ctcaagaagg%o atgctttatg gcatacaaca agtctgacct cgtttcgaat aacgctttac aaacaattat420

i cctgaattta atcacccacc acagcgcaag gacgttgaat ttgcaggatt acggecattge 1500
g cgeccggaaac agegecaacc tgattatcct gecggeotgaa aatgggtttg atgegetgeg 1560
| cogtcaggtt ccggtacgtt atteggtacg tggeggeaag gtgattgeca gecacacaace 1620
ggcacaaacc accgtatatc tggagecagec agaagecatc gattacaaac gttgaccttc 1680
tgetegtage gattacttcg ageattactg acgacaaaga ccccgaccga gatggteggg 1740
gtotttttgt tgtggtecte tgacgtgttg tocaaccgta ttattccgga ctagtcctec 1800
aggacctogt ctacgaggeg ctgagegagg aatggegcaa aagggacgge gagatcageg 1860
acccatgggce caacgacgag geggacggat accagecgec ctcatacgag ccggtcaace 1920
ccgaacgoag gactccccag acgecctccg atggectgat ctgacgtccg aaaaaaggeg 1980
ctgtgcgeoe tttttaaatc ttttataaat ctttttacat tottttagee cctcocgeage 2040
cttactctcc caacgggttt cagecgaaac ctacaccaaa aggggagega acctacacca 2100
aaaggggage gaacctacac caaaagggga gogaacctac accaaaaggg gagctatata 2160
caccttttgt tatttaaggt geaagttgtg ctatgetgag gecatgtcca atgagatcgt 2220
gaagttcagc aaccagttca acaacgtcge gotgaagaag ttcgacgecg tgcacctgga 2280
cgtgetcatg gogatcgeoct caagggtgag ggagaaggge acggecacgg tggagttcte 2340
gttcgaggag ctgogeggee tcatgegatt gaggaagaac ctgaccaaca agcagetgge 2400
cgacaagatc gtgcagacga acgecgegect gotggegetg aactacatgt tcgaggattc 2460



taacgcccgg ttaccaggcg aagaggggct gtggcagatt catctgcagg acggaaaaat480 cagcgccatt gatgcgcaat
ccggcegtgat gcccataact gaaaacagcc tggatgccga540 acaaggttta gttataccgc cgtttgtgga gccacatatt
cacctggaca ccacgcaaac600 cgccggacaa cogaactgga atcagtccgg cacgctgttt gaaggcattg aacgctggge660
cgagcgcaaa gcgttattaa cccatgacga tgtgaaacaa cgcgcatggc aaacgctgaa720 atggcagatt gccaacggca
ttcagcatgt gcggaeaesd Hicgbtgate tirmtgsabiyBR g deetitogtotfraag cassy cigereanEgaagcy§aa
gtcgcgcecgt ggattgatct840 gcaaatcgtc gecttoccto aggaagggat tttgtcgtat cccaacggtg aagegttgcto00
ggaagaggcg ttdcgetagtgggearngt agigiRtigog attidgeataigaantseoebicc §rEseregycotgoliyt
cgctgcataa aaccttcgcec ctggcgcaaa aatacgaccg 1020 tctcatcgac gttcactgtg atgagatcga tgacgagcag

tcgcgcttty tcgagacegtLosgagtgeecty Ygcaccar) eRlffeaiRity eekyage agegetheioc 2640

acaccacggc1140 aatgoactcc tataacgggg cgtatacctc acgcectgttc cgettgctga aaatgtccgg 1200 tattaacttt

gtcgccaacc GeieRfEaactAtRRE] s ggasgtcatfateaiyiaszasn wosssegecacgtichicgeddofitaa
agagatgctg gagtccggca ttaacgtctg 1320 ctttggtcac gatgotgtet tcgatccgtg gtatccgctg ggaacggcga

atatgctgca 1880a&¢egdth csacHigggetgReAtgiiisia AnFRRIATE tacghabalga telkunpangy 1 44Q tigaattta

atcacccacc acagcgcaag gacgttgaat ttgcaggatt acggcattge 1500 cgccggaaac agcgecaacc tgattatect

gcecggctgaa dstgggany atgEgeigeq b 60 dmeaeytt cheyibestt atiteriatogigynggcaatagtgatigéca

gcacacaaccl620 ggcacaaacc accgtatatc tggagcagcc agaagccatc gattacaaac gttgaccttc1680 tptcgtagc

gattacttcg ageittacths e gREerHda S EYACEHE akferp 17 4 ptesatgrtdtiergetgagacylgliy

tccaaccgta ttattcogga ctagtoctcc 1800 aggacctcgt ctacgaggceg ctgagcgagg aatggcgcaa aagggacgge
gagatcagcg $8BCEAEREAIGEOE (CTAEFaCEALL 0GR CHGAE BOEAY CIIRAE EEEAR GG TRURE aadd4020

ccgaacgcag gactccccag acgoccteccg atggcctgat ctgacgtccg aaaaaaggceg 1980 ctgtgcgcecc tttttaaatc
ttttataaat ctitG&EbE eaBRJas sEEEgEadE PO404ata CRAEECEIAEG Gt ey saaecarrcadlll
aggggagcga acctacacca 2100 aaaggggagc gaacctacac caaaagggga gogaacctac accaaaaggg
gagctatata 2£80teaetttfandtaanet JotagHe g Etatfeitias Gechitgtess sigabiest @220 galdfticage
aaccagttca acaacgtcgc gctgaa aag ttcgacgccg tgcacctgga 2280 cgtgctcatg gcgatcgcct caal ggtgag

ggagaagggcHE§§EEa8ag° HEHC 2820 EYH GA§ LR Ty Jee teatifat gaggaegaac ¢tghccaaca
agcagctggc 2400 cgacaagatc gtgcagacga acgcgcgcct gct%gcgctg aactacatgt tcgaggattc 2460

gggcaagatc SlEERSREE gERftHE gaiftesicastgaletc i gy dggesat s B Edeyodgt ggddfthacy

aggagttcge gttcctgcte aacgacctga ccageeagtt2580 cacgegettc gagetggeeg agttcgecga cetcaagage
aagtacgcca 3@@%%&?&5@65@%@@%%@@@@W@[aﬁ@@%ﬁij&éc@@éﬁ&%@%&@%@é@%cg 3248

acgagttctg2700 ccgactgott ggcgttccac cgtcggcaat aacccagaca cgatatctga atcagaaggt2760 tottcagcca

attcaggagg d5tERGEGEECEEREBRIGLAGALT BECHECAGREE20 BSERHICE]c HITERTEEH geitédfigit

cacattcgcc cgecgagacce cteeggtgat2880 cgacgecagg cecegtggagg cgaggaagac ggacggegac ggcaagggec
attggacgag2940Pe8feRegty 5@68@a%bgfél%é%@a%%@%ﬁ@g%ﬁgg&%@% b £88cehEtey 3 gctcacttc
gacggcaccg ttgaagccgg ggagtgecgt ttctgegegt ttgacgegeg 3060 caaccgcgaa catcatgege ggaacgecgg
aaggctgttc t%&@@ﬁ%t@@@%é@ﬁ%ﬁ&@ ttﬁgﬁ‘éé&% atddd Fc@@?@&@%@gg ¢

gctggtetgt3180 gegcetgectg atctcectga gcaggtoggce cttggtectg ggggcegctte getoctcgaa3240 cgggcecgcte
tccoccaggt cBtdGhgeieactialgictaa 30%5@68%%@90@8 ¢ gé%@ﬂéé@ggtgé%% gtt

ctccgcectgt gegegttgtt cggecatgeg 3360 cagtgcgagg gccttcacct gttcggggct tgtcgactcg attttcgttc
gtgaatacatBé?Zﬁ@&?&t@%ﬁa‘éa&gﬁé%ﬁa%?ﬁ@%% tatEReRe %s te a5 0 géﬂbgttta

cacttacttt agttttatgg aaatgaaaga tcatatcata tataatctag[3540
aatazaatta actaaaataa ttattatcta gataaaaaat ttagaagcca atgaaatcta 3600

taaataaact aaattaagtt tatttaatta acaactatgg atataaaata ggtactaatc 3660
aaaatagtga ggaggatata tttgaataca tacgaacaaa ttaataaagt gaaaaaaata 3720
cttcggaaac atttaaaaaa taaccttatt ggtacttaca tgtttggatc aggagttgag 3780
agtggactaa aaccaaatag tgatcttgac tttttagtcg tcgtatctga accattgaca 3840
gatcaaagta aagaaatact tatacaaaaa attagaccta tttcaaaaaa aataggagat 3900
aaaagcaact tacgatatat tgaattaaca attattattc agcaagaaat ggtaccgtgg 3960

aatcatcctc ccaaacaaga atttatttat ggagaatget tacaagagct ttatgaacaa 4020



aq'ltaaaatta actaaaataa ttattatcta gataaaaaat ttagaagcca atgaaatcta3600 taaataaact aaattaagtt
tatttaatta acaactatgg atataaaata ggtactaatc3660 aaaatagtga ggaggatata tttgaataca tacgaacaaa
t‘t:%iataaagt gaaaaaaata3720 cttcggaaac atttaaaaaa taaccttatt ggtacttaca tgtttggatc aggagttgag 3780
agtggactaa gageagatag %@%ﬁ%@%ﬁa@gwmg%&%%& ga93aet

tatacaaaaa attagaccta tttcaaaaaa aataggagat3900 aaaagcaact tacgatatat tgaattaaca attattattc

agcaagaaat gofarseies AA6LARMRRCCHE LeARRRR YRRt O9R0RRIgN! facRadRAY ttajgapcaad020

ggatacattc ctcagaagga attaaattca .cgaaaaaata aaagaatata cggaaattat ttttctgatg tgagaagagc cattatggat

galgaigaaa eeasstelnt e Racia AraiAlar AR ROpiEh IdeRORRARAdERGRAAA LI adp By oAt

gaaaatgtaa atttaactat aaactattta tgaaaaaatg gtggaaacac tititicaat gatttaacca taatgcttta ccaagcaaaa
gacttagagg agtiastassdoataticearicotspanns aayt fratatcagdaccatalga Hitaaciat ggagacagat
gcagtggctg aatcttctcc attagaacat tatcttggag agaatattga atggactaat aataacagat taaaaaaatt ataaaaaaat
ettt aaaatcatac caaaagatat tgcgggaaat goagtggetg aatcttctcc attagaacat 4320
agggagagaa ttttgttage agttcgtagt tatottggag agaatattga atggactaat 4380
gaaaatgtaa atttaactat aaactattta aataacagat taaaaaaatt ataaaaaaat 4440

tgaaaaaatg gtggaaacac ttttttcaat tttttt 4476
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