Description Title of Invention: EXPRESSION VECTOR Technical Field [0001 JThe present invention
relates to an expression vector used in the construction of a transformed anaerobic microorganism
useful as a gene transporter for anaerobic disease treatment, and a method for constructing the
expression vector. Furthermore, the present invention relates to a gene transporter comprising an
anaerobic microorganism transformed by the expression vector, a pharmaceutical composition that
contains the gene transporter, and an anaerp)iestisdarti sgptment agent that contains the gene

transporter. Background Art [0002]In the field of genetic engineering, phages, animal or plant viruses,
plasmids, etc. are widelyLidde¢ af &pvmmﬂnemwmmmrﬁ@!ﬁisms. As

transformant mi orﬁanisq;i,t%miare transformed and made to express a target protein of a gene
product, E. coIi,c;'gﬁ TNt ely used. These transformed microorganisms are aimed at
expressifig0a thrget i presenant entligatiolates themexposiganism®theedseltesdesnsoticomeriplated.

[0003]In recent ygaksioMitBd @AAEH bR UHIZBHEM A haersiorMesk Rl GFangRmis B iaglérépiaethod for

treating a malign ttum[or has been attra tin(gtan attention in ﬂ/hich a transformeq:ar][ﬁerobic
h . §ﬂease reatment. and %1 mer?ho or constructing t é& eﬂ)ressmn \fector. ur etrmon[e .
bacterium is used as a gene trarisporter; for example, a method oOf fransporting a gene to a timor site

using transformeOpsesteitti livcew sodp tFale AP b ieatPAIkCr ©PBIPHAE BaBripoedEediand,
furthermore, applicatigandiir anateomesd Bifi dehagiriviohloagumadpihendieatmant ohpokiditaragis has

been suggested O%b%?a%sgrh'é' %@Hé‘%ﬂ%ﬁ&?&%ﬂﬁr&% Janaa'éf"oﬁ% @9&@%‘5&‘%‘&%@%@‘%’%{ %83{%&9 a

transformed Bifidobacterium-use a gene transporter for treatment o tumor, It has been
reported that BifithSbEA@HaRRSHEUIM transformed so as to express cytosine deaminase (hereinafter,
called CD) can bBggRe¢@drid e an application in an enzyme-prodrug therapy (see e.g. Patent

ub- leaig el PuRleaions 2and 4 GR ISR S Il cenvsrs Sallugroayiosine
(hereinafter, Calle ‘%- , W ICH |sapro§rug ](pr% urs%r%’gfl'- uor uraciy (Here’i after, cafida -FU)
that has an antitoWiéH ASEeshys ieeSSHON [GUOBTEBhSBUERONIBR SNEHOL ARSIt tIsasteriup requires

an expression vegiefobioNeMak, thinceeaiahsfoptdesieth plasois presior wampentenally useskfor

e e o ; . e | : O aeteri
other than E. ol e e B O e
vector so that it i BB B HEIRG FEPIRSAREG Fthat AHSBHRa P ShsdBisrame B8 R IR Lsove

publications, expressiaonentprgadsed in the construction of such transformed bacteria for treatment of

a ma'ig“gfﬁﬁdﬁgnorﬁlar\égeﬁl%%l%?_@vﬁﬁﬁ%k% 30t AR SUDcAUeRS AP FRRARL g Shutlie plasmids
PNTR500F, pCD54QFT, etC., which are replicated in both E. coli and Clostridium., F}Jﬁthermore,

Patent PublicatioR A &hEH Y S a8 AR BBL RS PR LB N8 AY SRR BRSh pBLES100
used for construdtionfofiiesl shattiebpl dzwitdipBLE SEIGS OB, tvahigiones fephisaterldnabotithed coli and

Bifidobacterium. of transporting a gene to a tumor site using transformed Clostridium (see e.g. Patent
Publications 1 to 3) has been proposed and, furthermore, application of transformed
Bifidobacterium longum to the treatment of solid tumors has been suggested (see e.g.
Nonpatent Publications 1 and 2).

[0004]  Furthermore, with regard to a transformed Bifidobacterium useful as a gene
transporter for treatment of a solid tumor, it has been reported that Bifidobacterium
longum transformed so as to express cytosine deaminase (hereinafter, called CD) can
be expected to have an application in an enzyme-prodrug therapy (see e.g. Patent Pub-
lication 4 and Nonpatent Publications 3 and 4). CD is an enzyme that converts
S-fluorocytosine (hereinafter, called 5-FC), which is a prodrug (precursor) of
S-fluorouracil (hereinafter, called 5-FU) that has an antitumor activity, into 5-FU.

[0005]  Construction of such a transformed bacterium requires an expression vector.
However, since an E. coli-derived plasmid vector conventionally used for transforming
E. coli in the field of genetic engineering is naturally unable to be replicated in bacteria
other than E. colj, it is necessary in the construction of the transformed bacterium to

modify a plasmid vector so that it is capable of being replicated in the transformed



[0007]In addition, the shuttle plasmids pAV001-HU-eLCD, which can transform Bifi- dobacterium
longum at a high efficiency of more than 100 times that of the shuttle plasmid pBLES100-S-eCD, have
also been reported (see e.g. Patent Publication 5). [0008]Furthermore, the shuttle plasmid
pAV001-HU-eCD-M968, which is a plasmid single-nucleotide variant of the shuttle plasmid
PAV001-HU-eCD in which the DNA of the target gene inserted into the shuttle plasmid pAV001 has
been partially vaheefeHaBbeen reported (see e.g. Patent Publication 6). [0009]Furthermore, for
example[@hacdhuttle lashuidepid@iGanbinsheisprepdioateetinhotedEnabl emd Bikdobadterilm, the shuttle

plasmics PEBV: 4k MG e RRISAISE bR Gl s dlum: i plasic
P , which is_replic in both E. ¢oli and Lactobacillus, etc. repo see e.g.
Nonpatent PublidIEH L TGO ReTE BT e LR B DR A AUk e sl or
constructing a travisfdraraneplikeicthmnbBthdolidebivindédastadomead, they are all shuttle vectors that are
replicated in both Eyaabansa bassfempaathacieruonothersHiam: bl cokidanel the1edsecivoma

plasmid vector that is capable of bej icated only in a non-E. cali transformant bacterium. Citation
ot Paton Literg%er%gj%%lp%a S L e o 21 U Pt
No. 6652849 [PakEHEIBlcatisAB s paie repbcaseiNg tdo sl azbBX iobesiemiBlication 4] JP, A,
2002-97_1@@()[Hatem1ﬁ Raditicoaticie Shit ﬁ_ﬁ@@ﬁﬂ?@&gfmﬂtﬂw Raicatiam 6iV\tan206hh 186107 Non
Patent '—'terature@@&@%@,ﬂﬂ{%ﬂﬁv9'iﬁgﬂ%@ff&eﬁ%%‘f’ﬁl@e%aﬁ%%%?ﬁ%tTé}%e {2274

(2000) [Nonpatent Publication 2] Yazawa et al., Breast Cancer Res. Treat., 66 165-1702%001) 3
[Nonpatent PubliB&BHI RIZka M lr 36t :,@V@s@ﬁ%%‘fé‘éﬁ%ﬂ@i&ﬂ?é‘rﬁ:,%?@%’é’-l%’é@‘( 02)
[NonpatdAtPRiblicdtiothékarfintoeisbutls @aymidpith VOOU gHDIsHON- ME¢8). whi@00-20B{2002)

[Nonpatent Publigglignrl-flessangrafanagiahdle YHGARIBIOOW0 1LARI-L0% 14 4 k1P Saamary of

Invention TeChmg?th%r?aezlgeeWgene inserted into the shuttle plasmid pAV0O01 has been partially varied,

has been reported (see e.g. Patent Publication 6).

[0009]  Furthermore, for example, the shuttle plasmid pDG7, which is replicated in both E.
coli and Bifidobacterium, the shuttle plasmids pEBM3 and pECM2, which are
replicated in both E. coli and Clostridium, the shuttle plasmid pLP825, which is
replicated in both E. coli and Lactobacillus, etc. have been reported (see e.g. Nonpatent
Publication 5).

[0010]  As hereinbefore described, various plasmid vectors used for constructing a
transformant other than E. coli have been reported, they are all shuttle vectors that are
replicated in both E. coli and a transformant bacterium other than E. coli, and there is
no known plasmid vector that is capable of being replicated only in a non-E. coli

transformant bacterium.
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[0013]In a method for treating a disease that is in anzanaerobic environment (hereinafter, called an
anaerobic disease), such as a solid tumor or an ischemic disease, using a transformant gene
transporter, the gene transporter to be used is required to be a nonpathogenic, obligate anaerobe that
survives and proliferates only in diseased tissue in an anaerobic state, and does not survive or
proliferate in normal tissue that is not in an anaerobic state. Furthermore, it is extremely important that
the transforming lg¥watetid yalirateindpdiekaioetslb Biseiz dHedaghirah eoebanto &pathogenic
bacterium, an aepgbic Isggepoon)or facultative anaerobe other than the gene transporter, and that,

even if the transiauming GRS KRS A EPRIBIMIIPTIPried, i onin.ReeRlcaRd n hasbasterium.
ant gene transporter IS

Because of this, an expression vector used for constructing a transt
desirably replical@@%ly in the transform= and not replicated in a bacterium other than the
transformant, in padiquientfubiicatjpath b géeicy mhadn@bimbeaciérivicorbiabedtativé2ari8erobe.
[0014]Most of theg@ggl;ession vectors reported so far have been shuttle vectors that are replicated in
both the transform= bacterium.and a hacterium other than the transformant bacterium, e.g., E. coli,

3 obdn X
and they are not YEHAPY e replicated only in a non-E. Coli transformant. Itis an
object of the preskea¢linial dPrighdenide an expression vector that is replicated only in a non-E. coli
wansformapt Qut s not feplieptedIn s bacterium. oer than the ragsformantand, i partigplar, notin a
pathogenic, or aerobic bacterium or facultative’ anaerobe such as E. coli. “Furthermore, it is another
object of the preséHeshwepeRHBI FBtaaEe h Hishetranehd feneopiepdedhemimdiseastobitthicroorganism
transformed by theexpressiorerestals pabaimagadicahguimpositienuteaticaniaing! thebgangon-
transporter, and %%@g%@%%%ﬁ HeAMEN O APAFIADLS Qﬁ%eﬁ% Jél%{e%_odht@lh &%%458‘ HU T

bacterium. Solut lem T0015]The present inventors have previously selected a gene that
expresses CD, aMcHgPrSiEira Radiginse HiHy 3F Qo miekifg ainat il s st iane &Y &t tfsor into
an 4 antitumor substabges@aga target gene; then have constructed the shuttle plasmid

PBLES100-S-eCD@§AplAsHRIG YeSkalRRWNG DG RKARL OGP IS ESIRA D SERINIR did \Whieh a plasmid of
E. coli carrying a CD-ex ressm?é% ne and a Bj |dobaiter‘|?ﬁm lon m-derlvedtplasmld are fused. The

inventors have fdlHEREAT &P VHEBIHIOBABHLHTTH I8ARRNIEER SR BE B0 488D Generated
by recombining Bificietiateri fratbeigimaiesebe stherthembwveeix prorspsirte cnd Gehe teansparter
useful for the treatmer-of MpaligRanidnaIOISHENaRIRERHEALEOR At BBLORpIRYHSY 1A fhuther improve
the fused plasmigathe.greggnt inven s have reported Bif{'doba%l?rium Iogg m

R}I C Q) C

105A/pAV001-HU 6 ED-MobE A attmelfhg?:l TaP e BnStTiCton thersor Ih WhiEh tha Sashi
pAV001-HU-eCEMOEBNGRNIER it d9sisabhidengiies qaladfidbe e drinbaprhaniiteplagsdimay-eCD,
is produced by pasdaliyuviantirg tien B8 A afstioeninaerie gpdaiodhgene inngBiddebactarisiobangum 105A
is recombined usingihe,aReve(Tatant fubligation 6). Since all of these plasmids are shuttle plasmids
that are reggicated in both Bifidobacterium and E. cull, when they are horizontally transferred to E. coli

from anyl88ligk, trpshel AR REEINTEY SN BPPFIahe S AL anE iR BRI X RS 105 AR 8t an
intensive investigapibeadondbotio thelrentferabovbprteblemsndna ddrsamuconstenched the plasmid
PEIIfiCD by remoyipgriitaRhambisinis afragment £RMRi)ing abigieLRiderlisaiiomiehke. coil, from
the above plasmidé?Avogl-HU.-eCD-M . ft has peen confirmed that, an E. coli IM109 competent

cell (Takara Rio i }C\%/técls %]tyt%gr?s?gﬁhé Wikh #he % Héid pBIfiCD of the present inventionby a heat

shock, and that thétéswashiegp o5 sisipressh oreatien traprsied oo ESprepsieterietiPtidasidrmed with the
plasmid of the preggrhisyeliph jaf@xample Bifidabactebun; lengupidasdAMBHicE iNataral

Institute of Techng d Evaluation Patent Microorganisms Depasitary (NPMD, 2-5-
Kazusakamatar B e T R Y AN or - ecsion
No. NITE BP-49f§ctiNe e aeesnmiBitattBifitbbacterium longum 105-A, exhibits a good CD
expression activityFamikithexibits amotwash jernof Groprtlesu pipvessione ffectiddeneused in

combination with the DiAdrug, BaRG Wik isconeTiad By saifmRHMG AR YR SHRsIBRCce 5-FU,

indicating that it is promising as an excellent therapeutic agent f%r a solid tumaor.
vector, a pharmaceutical composition that contains the gene transporter, and an agent

for the treatment of anaerobic disease that contains the transformant bacterium.
Solution to Problem
[0015]  The present inventors have previously selected a gene that expresses CD, among

proteins having the activity of converting an antitumor substance precursor into an



Surprisingly, it has further been found that these recombinant Bifidobacterium has a high plasmid
retention stability, and, furthermore, since they do not contain an origin of replication for E. coli, even if
a horizontal transfer to E. coil occurs, there is no possibility of their replication in E. coli. Therefore, the
recombinant bacterium is promising as an extremely safe and high quality gene transporter.
[0019]Accordingly, the present invention relates 20 <1> an expression vector that is a plasmid vector
that functions in an anaerobic mi 5 croorganism, the expression vector not containing a plasmid
replication unit that functions in E. coli, <2> the expression vector according to <I>, wherein the
anaerobic microorganism is an enterobacterium other than E. coli, <3> the expression vector
according to <2> aivipgreisibgaaciciobasieripimeptinarihercdnsealicls theahitno pasteisum selected from
the group consistjpg 9§ BifidRasiRriUMshRACIERSCHIV M R AREPEGHSInstEPIRGERE 3 and Clostridium,

[0020}<4> the expiSPIPRAGRICLACCAIA R ANONE, A She dast YRR K- pression vector
comprises (1) a pllasumidi%{) |§aiiao%n i%mtt at u%tions n arl11 a %gro IC microorganism other than E. coli
and (2) a protein EXPYESETONUMPEBIN ARG e DRACOMRG 1ot ?5%'??5\%_‘8"?5?6& activity and a
DNA fragment coﬁ\é‘i’&‘]ﬁ&ﬁ‘ﬁﬂféﬁ’ﬂé‘t@r 1954/RREESIA%S P e stRiRied M oo biRifgrobic microorganism,
<5> the expressidifidebuoterivndraipvnttVEA using theshoteiphaenisihgas licghertramiaitert functions in an
anaerobic microouggiili$on ththesatimant &f weligisast plastsi(Paepl Catiieativait4dhat functions in an anaerobic
microorggnigm selRCiRi e Ruthe: GrRHR M8 Sinin GBI drRNREIGH Wled@s R GUjdRe Nterococcus,
Streptococcus, apghGlastidinModNR Hs63A 0B PIRIERSPRIAEIRE 25RQIJINGI%55>, wherein the

plasmid replication unit that functjons i angerohic mj an] er than E. coli is a plasmid
replication unit th%?%%"gtﬁ'g?ﬁé Fﬁgﬁ%&%g@%’?fbﬁ@@;&%@@yprée?s%%‘ %@Ct‘é’%‘g’:éso?_ (ﬁr@n},g <6>, wherein
the plasmid replicitaersieatids rarrtef S pisspd APl E ipsatisedhy e8figiising an Oriv
region and a RepRiuyische BB ihkthedpperied drrart eroe-caddBifidepreterinm lgpgwvmit034yisne coding for the
pTB6 rep unit conepisibigethesitgitterebpon @atithRuRlispByéhe is a DNA represented by the
nucleotidesequenainbiom drendseSfitbnindar 3pfishatialieotidesofpicaedd\faust or a single-nucleotide

polymorphism thesgofdQR2RLs SrtBe BHPHRST Ry VRE RN BERAI RERLRADY 0 Qi tm{Ghy 8>, Wherein

the promoter and the t%minator lihag gjn(.Tnon in an anaerobic microorganism are a promoter and a
. cause, they are replicated in E. coli. e e .
termlnatgr that function I a bacterium selected from the group consisting of Bifidobacterium,

Lactobatfiftl¢: Ent%c?)'&&ﬂ‘é,irgﬁgﬁ%g%'&‘iﬂi%ﬂ‘@fbgmmwﬁ}’.‘Ve?l‘égtiﬂ‘fé"e?fﬁ?éé%ﬁ%‘f?/gﬁor according
to <9>, wherein tRBOBPATIEIPR ABhevecarimatise thaPlrinid ABIRCEh by TaBpyisie PRIE®drganism are a
promoter and a tevhi¢hasar fiagihénhotitriningBifi dolpmcté raptivaflod 28] £1 ¢olit iore i @bsven vector
according to <10plashidrpAVioe-prorcneaviess] thensmesaiatfinad fthactareirdiifinbacterium are a
promoter and a (oA 21 AR SASIAD)ICKA s PR S DO IEGIAGHRI B functions in a
ifidobacterium, ,<12> ONVECLOr 3C <11> . r and the
AV AR i ke G A S

terminator of a ge&a%sct:&dlng

[0018] A bacterium transformed with the plasmid of the present invention, for example,
Bifidobacterium longum 105-A/pBifiCD (National Institute of Technology and
Evaluation Patent Microorganisms Depositary (NPMD, 2-5-8 Kazusakamatari
Kisarazu-city Chiba 292-0818 Japan, Date of deposit: 19 February 2008, Accession
No. NITE BP-491), which is a recombinant Bifidobacterium longum 105-A, exhibits a
good CD expression activity, and it exhibits a marked tumor growth suppression effect
when used in combination with the prodrug 5-FC, which is converted by said CD into
the antitumor substance 5-FU, indicating that it is promising as an excellent therapeutic
agent for a solid tumor. )

Surprisingly, it has further been found that these recombinant Bifidobacterium has a
high plasmid retention stability, and, furthermore, since they do not contain an origin
of replication for E. coli, even if a horizontal transfer to E. coli occurs, there is no
possibility of their replication in E. coli. Therefore, the recombinant bacterium is .
promising as an extremely safe and high quality gene transporter.

{0019] Accordingly, the present invention relates to
<1> an expression vector that is a plasmid vector that functions in an anaerobic mi



Bifidobacterium are a promoter and a terminator of asgene coding for a Bifidobacterium-derived
histone-like DNA-binding protein, [0024]<13> the expression vector according to <12>, wherein the
gene coding for a promoter and a terminator of a gene coding for a histone-like DNA-binding protein is
DNA represented by the nucleotide sequence from the 7th to the 367th and from the 1676th to the

1789th nucleotides of SEQ ID NO:4, respectively, or a single-nucleotide polymorphism thereof, <14>
the expression vEIBFEAEESTaikG TSRS N YESIOT R RRAIRES FoPMARTRAMATRIER1 Y Wit is a protein

having a therapetitic@ats/ity Horaidisease that is in an anaerobic environment, <15> the expression

vector aCCOfdi“%%%%%;@é%ﬁJﬂ e ateirhayinga herRneHihAGHYBOIRE AlisRasmifatis in an

anaerobic environment is (a %ﬁroteﬁl hj}vin%an 1antitumor activity or (b) a protein having an activity of
converting an antRUAGF SsSEHEL PPEEUER Firt8'hn antitumor substance, [0025]<16> the expression
vector according<exths<xpisssisin vhetprotsimdiaging<dtharpeinihactiidrpocterdiseadentanisin an

anaerobic enviropsngptisepsoteternayifdaarastiiviel cenyertngdsan ot Rstancer Reursor
into an antitumor, sutfﬁ}sgr]ge <17> th%%ér%{ession vgg&o&%g{:noc{%i&g to <16>, wherein the protein

. .. ba nterococcus, . OCOCCUS . .
having an activity o‘flcon’verhng an antitunior su%staince precursor Ihto an antitumor substance is

selected P8APthe grbupiesnBISHHE OIS SIFOtBREHIN a8k ORRIredudise > anhdetaditctfonidase,
<18> the exprespiensuaciecatcaitlingto €3 apluhaiaplie poatenit Head nghatioastiviiy ahaaoberting an

anttumor substapge BEREHRAT JQ ARANEUBICL RS AREG S UBRINGARARIBAREHIRZ RIS the

expression vector according to <18>, wherein a gene coding for cytosine deaminase is a DNA
represented by tHETRERS AN LeGURHER GRS X BYSYRY ?%Bqé%‘t‘ﬁrﬂﬁ‘a%m?]&g@@@]m?ﬁbﬂ ora
single-nucleotideapdlyteorphison terewk; tie O thee paprdssimicventgmasaoording to any one of <4> to
_<19> further compewglé%@régﬁﬁp%mk@@ﬁﬁ{g/w g0 %@i’eiﬂ"ﬁferﬁlﬂsléﬁﬁi %@ﬁ%ﬁ%r{%ﬂ‘ﬁ{aﬁcwty
is selected from ihe %oup consstmg of dru%%re&stance au&%]%)g]hg,land CLi;[ure me(ilung selec%mty,
<21> the expresSIBITLRLAP A0 ABHGISE fo LS SmavE S e i iR AR RN ASPLCA R g™
resistance selectédtifonstinesgroupasensibiinglistapaetironiptiateddistaribe sipnpicinistssinbe;
tetracgcline resisfﬁf@ﬁﬁcﬁemmr?/pmf@@agﬁg@feﬂ)Mmm}eg@s&aﬁgg%@%tﬁm&ﬁpression vectc;]r
accordin 1>, rein the selection marker.actjyvity-is specting in resistance..100271<23> the
cressi e L or S S B e, A B S o R
marker activity isTANORORCHRRGIBFOPECHHBiPREr Ede ARG aReR Faselids A-pipenid srabsibionaatbr
according to <23thanfaceiona i BAidobyerigingna DNA coding for spectinomycin adenyltransferase and

a promoter sequencg, theregf s g iANALISPIESGAIGE RyJBE %%ﬁ%i%%?&%ﬂ%gfggﬂégﬁeuﬁ?@ﬁ&? to the

4476th nucleotides of SE NO:4 or a single-nucleotide polymorphism thereof,
?unctions?n Bifidobacter?um ig apTB6 rep unR cgmpriging an Or1V region and a RepB

gene,

<8> the expression vector according to <7>, wherein a gene coding for the pTB6 rep
unit comprising the OriV region and the RepB gene is a DNA represented by the nu-
cleotidesequence from the 1796th to the 3391st nucleotides of SEQ ID NO:4 or a
single-nucleotide polymorphism thereof,

[0022]  <9> the expression vector according to any one of <4> to <8>, wherein the promoter
and the terminator that function in an anaerobic microorganism are a promoter and a
terminator that function in a bacterium selected from the group consisting of Bifi-
dobacterium, Lactobacillus, Enterococcus, Streptococcus, and Clostridium,

<10> the expression vector according to <9>, wherein the promoter and the
terminator that function in an anaerobic microorganism are a promoter and a
terminator that function in Bifidobacterium,

[0023]  <11> the expression vector according to <10>, wherein the promoter and the
terminator that function in Bifidobacterium are a promoter and a terminator of a gene
coding for a histone-like DNA-binding protein that functions in a Bifidobacterium,

<12> the expression vector according to <11>, wherein the promoter and the

terminator of a gene coding for a histone-like DNA-binding protein that functions in



<25> the expression vector according to <24>, comgyising a DNA sequence represented by the
nucleotide sequence of SEQ ID NO:4 (pBifiCD). [0028]Furthermore, the present invention relates to
<26> a process for constructing an expression vector, the process comprising producing a shuttle
plasmid comprising (1) a plasmid replication unit that functions in an anaerobic microorganism other
than E. coli and (2) a protein expression unit ccomprising a DNA coding for agggtein having target

activity and a DNARUYRAE COABT_ING BYPFO ATt SR ter RlidaAeRanat it Eioh Rithe anaerobic
microorganism, téebshiattlenpldevial hésngediptic BN HhibdtngEprowlirand a host bacterium other than E.

coli, andggmgving frpmyibe ghlie plasioid.aRiasmithrephsatiar LhitiRaliuingtians & coli.
[0029]Moreover, the resenéolnventlon relates to < >a::t§)en fransg rtﬁ%%rg%nam%an anaerobic
microorganism (BNISIFGAhY FRNRE S BRSIE REOIAE ISy 6rid U B HBEBSEISE . e
gene transporterlabdordingsented by, theheweleotite aeqesestsidrmictborgatisiiteisitheané fopracterium other

than E. coli, <29pstiRnaentererssperieraceass oo i8N whereipahs epteobasiadumcpibgddhan E.
coli is selected fro? theg?fﬁ)lfg t(Y‘I%nesigting of Bifidobacterium, Lactobacillus Enterococcus,
[

Streptococcus, and Clostr ium, <305 the gene transporter according to <29>, wherein the

enterobacterium offilEPtRCEPESHNS BIFAUICRHINE fooB01R3IS the bsal thiRisseiBMatttding to
<30>, wherein theuHidobartieruprisisialaatenfcometheegrioup tonsislinglokBif dabhactarium
adolescentis, Bif%@%gmimi;%{ié, Bifidobacterium infantis, Bifidobacterium thermophilum,
Bifidobacterium pseudolongum, Bifidobacterium bifidum, Bifidobacterium breve, and Bifidobacterium

longum, <32> the Yere e EH P RRETRliAgs fsdiag L R R B kG BEEIR HAKNE Bifidobacterium
longum, [0031]<8Erap@igenetivapsportdisagsorihng io amycrecbiccdiri tom@21s wherpintiiis capable

of growing in a typak S IhARRRREIARICABYEPIRERthaNd S aRAPIE OF SYRIsSHLA Protein
having a therapeutic actmt@or a disease that is in an .anaerob%}S environment, <34> the gene

transporter accoftiig T8PL 352 RRE R TS A2 AT B HEFORARY Wi tumor tissue that is in an
anaerobieAvironmki, thadxpigsroteiadteiasgoadingriapelitic adwvitn fbe pdiseadavingtds in an

anaerobic enviropinigptisi¢akarpteinanawag: anditume aaekYENBic (@ varprateH Ravpigan Retivigy of

converting an antitumer. ub§tance recurso .itnto an antitumor substance, <35>.the gen fransporter
1VILY OI COnve 1tUmor substance precursor 1nto; an_ antitumot supstance;

according to <34a§,1 \a}vc}%ereslln Itis capéﬁeagﬁarowmg In @ tumor tissue that is In an anaerobic
environment, and the/ ProefTPIEYHRY A SRS Qi RE IR ) §5r WhesdadBeRERRINAa enbreBIatY
environment is agiroseirehaigng aniaotivitydfscorvegriisegdor antitamartsubsiands tanee s seteittal an

antitumor substafgg, [R032l57 83406987 LADSRE'IELAGERIING Sp.GrAZ: VAT e protein having

an activit
Y glucuronidase,

<18> the expression vector according to <17>, wherein the protein having an activity
of converting an antitumor substance precursor into an antitumor substance is cytosine
deaminase,

[0026]  <19> the expression vector according to <18>, wherein a gene coding for cytosine
deaminase is a DNA represented by the nucleotide sequence from the 395th to the
1675th nucleotides of SEQ ID NO:4 or a single-nucleotide polymorphism thereof,

<20> the expression vector according to any one of <4> to <19> further comprising
(3) a selection marker activity gene unit, wherein the selection marker activity is
selected from the group consisting of drug resistance, auxotrophy, and culture medium
selectivity,

<21> the expression vector according to <20>, wherein the selection marker activity
is a drug resistance selected from the group consisting of spectinomycin resistance,
ampicillin resistance, tetracycline resistance, neomycin resistance, and kanamycin re-
sistance,

<22> the expression vector according to <21>, wherein the selection marker activity
is spectinomycin resistance,

[0027]  <23> the expression vector according to <22>, wherein a DNA coding for a protein



of converting an antitumor substance precursor into an antitumor substance is selected from the group
consisting of cytosine deaminase, nitroreductase, and betaglucuronidase, <37> the gene transporter
according to <36>, wherein the protein having an activity of converting an antitumor substance
precursor into an antitumor substance is cytosine deaminase, and <38> the gene transporter
according to <37>, wherein the gene transporter is Bifidobacterium longum 105-A/pBifiCD (National
Institute of TechfolHG{ AR ESANATA AR N CFob R ASIMETSH6 SREFAImIGI) HeB¥ksion No.
N1TE BP-491). [GaB83Hrasthermore, the present invention relates to <39> a pharmaceutical
composition compsisingdg Gens AR RELAAGU WL ARG A SR AR 549K &
pharmaceutical composition comprising in,combination the gene transporter according to ne of
234> 10 <385, ardUR R oY LB AL B AERSET e S PO He SR APRLFIbP LB Ance by
a protein that thergpngentaddpydie nisctegbidblecafengsreosingasiPithttt e ad Hotiviyctsotidavefting the

antitumor substagE@RIESHISPLINQ;hganiilRAlsHhIsABEhiandhe¢dE; fhe pharmaceutical

composition acco&i%gq to <40> Whereipo}he %) tein ha\?’ an activi}ly %fmertin&gée %ntitumor

[
€ expression vec ccording to <243, comprisi Sequ rep-
substance precursor |n}tlo ﬁ’]g antl?umor substancefs cytosine gépamln se, and ﬁ%]e antItUFIII)OI' substance

precursor is 5-flUSEERE SN dhsouslaidre e nEfeob rREEHINVEXF OPBEISIRS to <42> a therapeutic
agent forf@0gslid tummeheanmpesingpfhecpens siarspeiteeawecording to any one of <34> to <38> in an

amount sufficient th%&%?%&Qﬁﬁ?EHM&%f%’QH‘& 0sE R AreiR BRylog %8%{3’1%9{ ctivity, <43>

a therapeutic agent for a_solid tumor comprising in combination the gene transporter according to any
one of <34> to <385HPSING AIUHHE RIATRIC eraRitings(d) & RlAstRir FaVirR) R Wt thar Bmssioverting an
antitumor substancenpreucbir nioerr sffeotivettetapduticotosd ¢ anpotinreppsshetamaé, and an

antitumor substapGSRGHESPR AR GMQUR-thatsamh ﬁa@\ﬂfﬁgvﬁrgeaam@naﬁﬁfgqﬂmtm@ﬂaﬂtic dose

of the antitumor substance, the antitumor substance %ﬁgc rsor. being converted by.the Erotein that the

gene transporter iSBRPHBR AR ERBIEL MY 2 AT U tha' SBNG RMB ie RRTERY S G AL EBPAiRY to
<43>, wherein théipsbisile piasmiddieingtivip)iesiied fiverindt aeo bt mitpss Bbetemoa preaiiieoy nto an
antitumor substapgg, is cytosine deaminase, and the antitumor substance precursor is 5-tluorocytosine.

[0035]in the present applications, & PhIA GO H&%f%nﬁ?é 2 Aroteth 1aving, an Anfimer Agtivit opa DNA
coding for (b) a protein having an activity of converting an antituntor substance precursor into an
antitumor substaffeé may hereinafter be called 'a DNA coding for a target protein'. Advantageous

Effe_cts _olﬂm&htioM@@B@é{hﬁm@@&ﬁi@p@rﬁmrejﬁm@rese_nt invention does not include an or_igin of
replication that funchius, in, .Ragteriv, I RBHIGH ﬂ%&e?@dﬁc%&fomg&@sﬁﬁ%ﬁ{%ﬂﬁ@& %?‘ﬁﬁ“um’

and it is a extremely safe vector that has no possibility of being replicated in a bacterium other than the
transformed bactSRIFSAMYY S BRAHEId AR AR PERbaLnil 5f2@robic or facultative anaerobic
bacterium, such asE>xtik gfugenaspansporterdiansioriived wkeaneginlbeexpraebiormiectargeniie present

invention has a highhRiagnshretantippmssapility Fapgiias described above, even if the vector was
2erobie or actate S CULIBYIth SRR AS £t Tt B AP By RIS socn
other bacterium. Frsréforelepedteogetie sanpmsrsisinghel ridsloheqicidniioh-1stpheiBsingais-a highly
safe, high-qualitygenedsassppidescBrichilestsiptionaf Drawings
<30> the gene transporter according to <29>, wherein the enterobacterium other than
E. coli is Bifidobacterium,
[0030]  <31> the gene transporter according to <30>, wherein the Bifidobacterium is
selected from the group consisting of Bifidobacterium adolescentis, Bifidobacterium
animalis, Bifidobacterium infantis, Bifidobacterium thermophilum, Bifidobacterium
pseudolongum, Bifidobacterium bifidum, Bifidobacterium breve, and Bifidobacterium
longum,
<32> the gene transporter according to <31>, wherein the Bifidobacterium is Bifi-
dobacterium longum,
[0031]  <33> the gene transporter according to any one of <27> to <32>, wherein it is
capable of growing in a tumor tissue in an anaerobic environment, and is capable of

expressing a protein having a therapeutic activity for a disease that is in an anaerobic



[0037] [fig. 1[A diagram showing a step of constructigg a selection marker plasmid (pSPCM-pUCori)
(Step 1). [fig.ZIA diagram showing a step of constructing a selection marker activity protein plasmid
(pHU-eCDmM-SPCM-pUCaori) (Step 2). [fig.3]A diagram showing a step of constructing a shuttle plasmid
(pCDshuttle) (Step 3). [fig.4]A diagram showing a step of constructing the plasmid 'pBifiCD' (Step 4).
[fig.5]A diagram showing the antitumor effect of B. longum Re- | 05A/pBifiCD cloning strain.
Description of ErfbYEHHBAE: [0038]The expression vector of the present invention is a plasmid vector
that functions in a4ntergiie bacteruen andydmmgarticlar, wheetiteiobaatetlnobOgew thamwEhicali, such
as 10 B'f'dObaCtﬁﬂl%Pti%ﬁfé@ﬁlﬁqg'H?a#ﬁﬁ%?@&‘é%ﬁ%%%ﬁﬁ?%%_Bfo%'ﬁ’isﬂ'é{QiH%"a achis

r

expression vector not containjng a plasmid replication unit that functions.in a bacterium, particularly E.
coh othor thar (1S IANSID U0 SRR G A SEREACEI ATl e G B e on voctor
comprising (1) a piasmidiregsiiciayion (bnia thateforotiong an agtisiizoialsiovenidngonganismmsther than E.
coli, and (2) a pret@iitsxprassiagoificampiisingd RINA.geeing for a protein having target activity and

a DNA fragment ¢ ising a promater and a termin that function in t%ﬁan erobic microorganism,
ol the aressia TS e R o
other than the traHBTOTHEHE BRRLE TGN BARGEAIEG KNYIEN S [00B RSN R FIEShE v BetHES that

have been reportatisoyfasardicensthtadibyfusngdaiciencnitdaeved plasmid rodg wanstorinant
bacterium-deriveg-piasmidy %ﬁ%ﬁ?u%t‘?uﬂ%ﬂ@é%?é@&ré@iqmaﬂ?Qnﬁ%ﬁ%?%&ﬁ%&?f@%?'0” techniques

and the assurance of transfection. They are shuttle vectors that function in both E, coli and a

transforn@M BacteTiin h8eard AR AS BRI S rar W& IBANS PS8 e AoatctisiSformant
bacterium. The eXpressivmyeactantgiither prbsemcinpeaticoisntharaat@tizadrisuthadnferiexeleyndd, it
consists essentiglyRfkd)poniresmidaRlication Unl pahiHRGINReJR&-aRaeAPigdnicroorganism other
than E. coli and %ﬁagrot%m expression unit consisting essentially of a DNA coding for a protein
having target actwi ?/u Ry EINA fragment comprising a promoter and a terminator that function in the
anaerobic microorgansthe gadethansppriessienyisiiodoEsnphemitaiepstesid viayglivatiemviiit that

functions in a bagterisveathghthanitmiansiasmanbagiasiunie Rardicuadsfuealin[R04Qtbaslasmid
replication unit of gg%exa%es%i@n vector of the present invention which functions in an anaerobic
microorganism o?her than E. coll may be any plasmid replication unit, as long as it functions in an
anaerobic microorgafisHcotRie E%ﬁ@?@éﬁ??@ﬁéﬂéﬁ‘?pfé}m IeRtB BB KRG imDRER RS Bifi-

Bifidc_)ba(_:terium, dﬁﬁa!aﬁuil_iu&ngmte mmiﬁﬁmmmsnmamfrmﬁumpm asddahgiaativdoes not
function in an anaerghicMIEEIAANSPANSLRANPS AR ARG THBeXGPles thereof

include a Fi)%émid replication unit that functionsin an anaerobic microorganism other than E. coli, for

example I Bifido AT IR s PR e LM BTBE IACRIAE D TBE rep unit consisting essentially of an
OriV region and a R¥épBagdaenthatifivd tiomipoBificlobaiaiiung, the gsiaglanspuieotideopbhgriorptyism
thereof. More spggifigrexaraplesigslude a DNA represented by the nucleotide sequence from the

1796th to the 33915} puciealides of SEQIR MO or.a singlendeoide palvmorphis, hereol
[0041]Furthermore, the pPomo EFand the TeRminator of e p iein expression u KO the - pression
vector of the pregésRidAariaciYIRie Bé aiiPproridtoraddiaitivaer st8YBnecay ey TuARidh in an

anaerobic microQigarisad, ifab axampiemts aibenierwbaatpritein fHastepaseBififgreieriwahable
Lactobacillus, a s, Str. u . Clostridium; ' oter and
aerminator o oL B B RSB Blety

microorganism, YR EIBIEUBIOIBRS A% finator DNA of a gene coding for a

Bifidobacterium-detriiedthesphasmaceutical composition according to <40>, wherein the protein having
an activity of converting the antitumor substance precursor into the antitumor
substance is cytosine deaminase, and the antitumor substance precursor is
5-fluorocytosine.

[0034] Moreover, the present invention relates to
<42> a therapeutic agent for a solid tumor comprising the gene transporter according
to any one of <34> to <38> in an amount sufficient to express an effective therapeutic
dose of a protein having antitumor activity,
<43> a therapeutic agent for a solid tumor comprising in combination the gene

transporter according to any one of <34> to <38> in an amount sufficient to express a



like DNA-binding protein or a single-nucleotide polyngorphism thereof. Specific examples include DNA
represented by the nucleotide sequence from the 7th to the 367th and from the 1676th to the 1786th
nucleotides of SEQ ID NO:4, respectively, or a single-nucleotide polymorphism thereof.
[0042]Moreover, the expression vector of the present invention may further comprise (3) a selection
marker activity gene unit. The selection marker activity possessed by the ex- pression vector of the
present inventiorPTetABY Iratie Aariy tiireef SeMHeIGRE 31 isnchpABIS BhSalse tECH P A& dbic
microorganism trefiisdar e Rydhecnlasaid aesianahdaeubesass, mentianti exasnplestheeeof include a
drug reS'Stancen’pl%%‘“rEosr%haQ%&Bﬁ%'&%Wéﬁ%.%é%%‘ﬁ%%ﬂ%ﬁﬁ gh%%&&%%%ﬁfgﬁ‘a@%&&'mhe

resistance, neomycin resistance, or kanamycin resistance, and auxotrophy, spectinomycin
resistance is prefdlHHIRO[GEASHICE NI BIMOSBIBYHBIF REREPARRIRYG GRmeTiFs: tdRfuRofsin
example, a DNA thantiningeaiNpoceding fpatdeprd taipressifitingl spectinomycin resistance activity or

a single-nucleotidg yatant Jhe e el AN AREQmQia! %%%ﬂ@t@@ﬁ@%&%ﬁ%ﬁ‘%@'ﬁo@eﬁ%ﬁﬁgmg for
Enterococcus faecalis-derived sFﬁactlnom cin adenﬁélstransferase (hereinafter, called ,6‘%9%?9 cassette) or

e
a single-nucleotidE PN Mo BRTSH BE YL BF R 108 S BRAMPTRE RUBE AR Bl SER AL By the
nucleotide sequetydesinsrdetini38%8tddtheMu BT nulitid st SPQsI D NOrMwitesisingle-nucleotide
polymorpbss|thermaahe piescisingiguicieodideNvadadin getercechtprindinehpragenit imaotien means a

singIe-nucleotideagglx[?%mﬁm&%m%*&ngheﬁ%q‘glpﬂg‘;i Sh9 ' o'f‘@c?rRr@ﬁﬂl%lﬁﬁred (hereinafter,

called a SNP), and includes not only a SNP at only one site but also SNPs at a plurality of sites.
[0044]A gene wHH RAICOIIAtEPTREY TS IHOBHARLPHRSLBTPHARSITHY BxisiaatimiPhsatisidot the
present inventiorDiNaydodjfgrfexamyget pvhemthe therapeutic agent for an anaerobic disease of the

present inventiondﬁﬂaﬁqé?eaggeﬁ@ggge(ﬁgﬁ%é%ﬁﬂalignant tumor, any gene as long as it

expresses a protein having antitumor activity or a protein having an activity of converting an antitumor
substand®®tekursbh§EPE HARNARGF 8T AeEAHY altiohgoss RASIAGBNIR fitgimpibits

transformation s_mejslliasm)g At ﬂhb‘_ti(ﬁa‘s: ﬁe&sbabatﬂﬁink@amicaﬂ@NA_Ehabls takée tharegipient cells. _
[0045]The proteif expressqiRvEAA%NS gy H’Qxﬁﬁﬁ&f?%@%‘é@{r'&%‘H}‘i’a‘%ﬁqéogo%ﬁ%m@%fa cytokine,

and specific examples of the cytokine include interferons (1FN)-alpha, beta, and gamma, granulocyte
macrophage col&’ﬁ?@tﬁﬁ}}aﬁﬁg 12 & BRqE e SRT; Hlafiﬁl‘i‘etﬂ@lfiﬁﬂﬁ@%fﬁ)@‘it%rﬂﬂl%?ﬁdbB“té{a?}%l,l%; 6, 7,
10, 12, 13, 15, amdti8 atpatiorgeacrosisitachor ¢T NE) aiphaahpephatbrite(inketd, gr&nuidtyte colony

_stimu_l_ating factor (&4 %&aﬁ@%ﬁ&%ﬁ%@ﬁ%@’&iﬂ%Q@%f@&%ﬁ%_&%@ ,tlié%ﬁ@%ﬁ@eﬁ’ﬁﬁ%@“on
inhibition factor (Zhlll leuk mlaé?hlblt%)%‘factt)ogr LIF), T-%ell a%néat(t?n costlmuga%t]or fa%ctors B7
(CD80) and B7- ?éb%]?k Hgahde A SR taLA M GtHERTorE Brafmpies NEIiGe AngiSgenesis
suppressing subsrirsesaiyctiaasiemeidsratibacigigiosethiar Brva Kniglasfermag, m prtGlahogequences
of these pr%teinsﬁaltﬁdgaewmpaetaﬂf@t& @&%@Eﬂﬁﬁlﬁa@’é@g@i@?%t@ﬂdiﬁ%f@h&@%@ﬁ,hHMiBQs atitumor
activity used in the present invention ma Qptaine utiligin nown technigue such as a PCR
method based on e bEE e B e S S o
activity of converthSgPERI A FRYRAIGIOBUD SEQHHESHIE A8 5 BIERE SaFF ahishnibH SYIB8BSHE SRt cytosine
deaminase (hereBﬁ@mMﬁﬁhwﬁiMMggzyme that converts 5-fluorocytosine (hereinafter,
called S-E@jjﬁto E]eﬁ&ti&lmor-ac}tlive .subst?ncefS-flutorou.raciI ghlerejnafter,kcalled S:EU);

nitroreduq S V\; ieh is an" rﬁ%l/r%eo 19 Eonv ﬁscé)pzas‘zlfﬁﬁ%lg-ﬁ,f- O BERZE! |3Sénthereinafter, called
CB1945) into an @¥ttMapldctivie @llgadting agent; herpes simplex virus 1 type thymidine kinase
(hereinafter, called HBY drddtdnvhishiiganepamosiialennvestegansiglomein@ianasidiemor-active

metabolite; and b‘?‘%‘ﬁ%‘é‘%‘%ﬂﬂ?@ﬁ%ﬁé’ﬁ&ﬁiﬁ@& (er@zig%% at converts a glucuronidated
ubst

antitumor-active glj)bstan e into an antitumotr activ ance. Preferred examples include CD, which
is the enzyme th&iEhdeHaZRPChRsIBr 519D Of PPS IINENEGHTRY sy RIS i (PhdTer Eg A MR,
plasmid pAdex 135SCD (Riken Gene Bank RDB No. 1591), which contains DNA coding for E.
coli-derived CD, 0 'm}e&@mﬂ@w@w@&%ﬂh{;ﬁ@p&@ﬂﬁ&%@ﬂi@@%@@dmg for E.
coliderived CD (D, A,_Mead et al., Protein Engineering 1: 67-74 (1986)). - )

[fig.5]A diagram showing the antitumor effect of B. longum Re-105A/pBifiCD cloning

strain.
Description of Embodiments

[0038]  The expression vector of the present invention is a plasmid vector that functions in an

anaerobic bacterium and, in particular, an enterobacterium other than E. coli, such as



Examples of the DNA coding for E. coli-derived CD igclude DNA represented by the nucleotide
sequence of the 395th to the 1675th nucleotides of SEQ ID NO:4 or a single-nucleotide polymorphism
thereof. [0048]Furthermore, when the therapeutuc agent for an anaerobic disease of the present
invention is used as a therapeutic agent for an ischemic disease, a protein having angiogenic
promoting activity, which is useful for treatment of an ischemic disease, can be useed as a gene
imcorporated int®4 PrORIIT APt FEEURESHOR RSP the b dSEhidiRtith' 8Pecific
examples includeAfibrshiastvgeowtimiactianiiffeGR s mnd othbdiat ae higrohdthi tectormGE & F), vascular
endothelial growi), agtar{ \EEENARAHRRAIRRNLE BV (RGILIR& b acrRimilarly. the sequences of

these proteins are known far various organisms, and a DNA coding for a protein having angjogenic
oromoting actty WA HTENE LFodbi (oSl HEAES UBIATIO 59 DADIRG 4 KAGHAEA e

such as a PCR niephoatibagwdt drethienséque ncenpfaereitiomifgoagiarhsnvettor bhme. prdsentifdention
includes any vectop8lRRaResHiish A MBS RIRAIDING, {80 BRI BEIARANt laplicatiof Wt that
e g S IR L R o8 Pl Sl Earlon il boperng @

DNA coding for a proateln aving target ragment containing a promoter and a

terminator that fuGEPPIA THISTRREENHBTR HIErB6EERTRITICRNEA0s SIRttiBt ROARET BBt Igene unit, and
as long as the plagstiddiaingcapaitienofifun chi arbageritiiodie amhas robia aicoporgabisiemdian

transformed into Qﬁimﬁgpg%pygﬁqorganism, and as long as the plasmid does not contain a plasmid
replication unit that functions in a bacterium other than the transformant bacterium, particularly E. coli.

[OOSO]EM&S inMBﬁ@gtB%@ﬁﬁ@@oYmét@’&WYﬁEB?B&FQf?ﬁﬁqrﬂbfﬂ{é‘@rﬁﬂﬂ%trb‘ﬁg%li’éfsﬁb%tﬁs100
(Patent Publicatien B) cpiedde(Rd tonti® aindi cdtiars o) npBRASTALOI (Fanakaletald 2805 pBiodci.

Biotechnol. Biochgt &2 Aa 2,433 RRGh REBMHsREGM2AHRARS e tNarpaten Sublication
5), which have been reported.in the pyblications, a protein expressign unit comprising a DNA coding
for a given prote AU BarbBr At A LI S5 AL SHRERY RN MR KRS & 48 minator
that function in tHaeipaeRbBIRdMIEr0OF gEPISRLOANE T duapiasmidyreplditioh. welt that functions in

E. coli. [0051]0themexampieddberaghinclude those constructed by recombining a protein ex- pression
unit which has be lcmcor Sgratedeic to tf H%Ia%nfi:dte.géh%lT{g%ﬁOF pCD AiOFTa gfgf Q):(’ateqt "
Publications 1 to 3), pI§E ].Sd)%né/e atent ‘Is-’u Ication ﬂ),.p %76%?]!-7! -elst { atentallePbﬁ’pation 5),
pAV001-HU-eCI:Mg8E eesitiirlvutidatgonasmiskecplitaiian stHeghdngsioneitt arpressbicunit; and
further removing aqiasmichr eytivatian Bniolhahdungtignstirifexgots{NSR]S peniiciaxanspiekidf the
expression vectogf Hie DteseRl vaiBRineds fﬁgg@mﬂlﬁg %ﬁ’&&@ﬁ&%@ﬁeﬂt%ﬁﬁfﬁ%g git

comprising a RepB gene and an OriV region %hat function in a Bifidobacterium-as thecgl Smi

replication unit tHIPRIRSGGRS i A SMIE HIC S8 e AT SR SR RO BN SRR DI mBter and a
terminator of a geresscoudivey for doSificid baatarn unpldenived plistdive-like DN ietting ipratein as the DNA
fragment containingithrRrematel.anddhadsmnnaiosdbatiincyam e anagrpbic microorganism, and
a DNA ca?rémg for tfﬁ CP enszmel.thit conver PS-FC into.5-FU as thfethDNA co ing{fo .the roflein
having target activi ?gn%frgl ﬁgwl%ucnésge% ee)eé( Ei?ﬁsgl%rvﬁcn Erocotals Taecals-dervea
spectinomycin adBistioansleinsbageoitie BiteetiganvatiahadhemFgerie mak bavaerdpeeitdc examples
include pBIfiCD, wpichirepiesaniad by thantalactcdesaeestsie i GbsRiNDHAIOBR3] Ene vector

of the present inyeqtion, @%&ﬁ?e%”a?ﬁ%@%%ﬁ%&é‘ﬁ&% & Bhga ek delloning e forgxamele,
the vector of the present invehtion may be constructed ) o
rococcus, Streptococcus, or Clostridium, and as long as it does not function in an

anaerobic microorganism other than the transformant bacterium; examples thereof
include a plasmid replication unit that functions in an anaerobic microorganism other
than E. coli, for example, in Bifidobacterium. Specific examples include a pTB6 rep
unit consisting essentially of an OriV region and a RepB gene that function in Bifi-
dobacterium, or a single-nucleotide polymorphism thereof. More specific examples
include a DNA represented by the nucleotide sequence from the 1796th to the 3391st
nucleotides of SEQ ID NO:4 or a single-nucleotide polymorphism thereof.

[0041]  Furthermore, the promoter and the terminator of the protein expression unitof the ex-
pression vector of the present invention may be any promoter and terminator, as long

as they function in an anaerobic microorganism, for example, in an enterobacterium



(1) constructing a plasmid comprising a origin of replication of E. coli, for example pUC on, and a
selection marker activity gene unit, for example an AAD9 cassette (hereinafter, called a selection
marker plasmid) (hereinafter, called Step 1), (2) preparing a linear plasmid of the selection marker
plasmid, ligating it with a promoter and a terminator, for example, a promoter and a terminator of a
gene coding for a Bifidobacterium-derived histone-like DNA-binding protein, and (a) a protein having
an antitumor actitit§Pct (B K phetisH HavVI BRIV BR ISRty RIS, StibdeaHéd Brecursor
into an antitumoresubgties cks ot exadmisle, mdnagarentl comprisaigraClEéhe reidafteigcalleskqretein
expression un!t),ﬂﬁecgm&t%mrfgzﬁm@m&mm&{@qﬂ% AEEhRGHIR NG RN AppRtein
expression unit (hereinafter, called a se eﬁéﬁm marker agﬁwt&z prc;{%e,lﬁlli)lglsmlfil'{uﬁ?rejna&t r, called Step
2), [0054](3) preRAPRG S AP PTHARIY SFYRiQ SR RSO RREF 2Rt BRSIETH Pty I%Eﬁ?}b‘en with
a plasmid replicalith Nib thadingivisnioan sngerobitentidederyanisphisth dretteain Bpedficfor example,
a DNA fragment of arp 1B fn@id MiINQ RIS Bata1 BRIk GebR &N asy Ve agantbatiupetion in a
Bifidobacterium (efeinalter, seled & Riasmidsnlisation iRy o Sogsksh {plasmidhaxing an E- col
origin of replication and a selection marker activity gene unit, a protein expression uRﬁ and-a plasmid
replication unit (Hetdigigfiicleaties E()%Ym&@}bf*&%ﬁg?d??ﬁereinafter, called Step 3), and (4) removing the
E. coli orjgintdf replicatiovefiahe Hxisretuibilerplasnoidiiibeieseattary aalladntie pudthe Tbenpieced@ire of each
step may be carief Quf,{Ra6eqr Q&Bﬁ?g%gﬁe%l%ﬂ% @%?é@ﬁgnq‘jﬁﬁﬁ{@%‘éd'{)i{g"f;&égé?sléﬁ% goakrhe

vector may also be canstructed by incorporating, by a standard method, a protein expréssion unit

comprising a DNATSHIAY 6105 YV Fs i Manie iy get Bufah s i B A998 Ldntaining a
promoter and a teapaiblatof shiet fungctioanixethkiamaerabicamsongorgenismdrity tvepddsovd-meentiaried

various shuttle pk@ér%i@s%ﬁyﬁnaﬁimﬁ shijacplasmeids RBkdE 3100 4 Rateah Buklicatioq.d), RAV001
(Patent Publlcatlongé.?, BRASTA101 (Tanaka ﬁt al., 2005, Bioscl. Biotechnol. Biochem., 69(2):

422-425), pDG7,’B ﬁ@’?%%%’i\?ﬁé?%ﬁ SBIPATH N SHB T  BUBXSHBR Y B RASR SO $EDEA0FT, etc.
(Patent Publicatistnces &) keshoryethbgssitaileg!ynd iaiotighplaschigeeipieanem ueitstapetioning in E.
coli by a standargetethigd. [0056]Furthermore, in the same manner as for the above plasmid pBifiCD

of the pr inveation in which th C on of the fragment containing the E. coli prigip gf,replication
s removi mexs}nag%%%ﬁe%%%?ﬁﬁte R S ER R el
invention may al§8™BaHGEt DA B REFRIARY epaThibl HBBIRRSGHRUMYCH ABHS IS iR EEVIEORTrom the
plasmids pNTR500mghCbkOETe 1or{Rathatddtblidatimoiiod) spipleh&1iB6r& e i Ratpht, Rublication

4), PAV001-HU-gGDA (B fop Blicatiopals ik IR EMRP PR IDR YERI9h Sl ie RIESRAL invention
may also be constructed_ by re- cgmblnlng a protein expression unit that has b?gél_ér%%%%ar ted into

the plasmids pN RS- TCHIBE0 P (P AP EbRE AT £ 1S I PS e ublication
4), pAV001-HU-eoBi{RaternPablivetidn SPDNAVeRtskiiee GDIMIBEIPttercRublicaiiom B)cetc. with

another given protgiRRXPis iGN fualedbrvieseey iy Ntprediomiadiagiiddemlicasign unit that
functions in E. corgblogégl'{gg gene transporter for the treatment of an anaerobic disease of the

present invention maPy'be constructed by tran§forming a given anaerobic microorganism that is
transformed in accbréareglevithcleridirntjaretRi arrsine &y pretspHiNtRy ananesprassiBaléector of
the present inventiemsotidinpel aearaarohievitlgraargasisidetransiendiea dyithBeXpeesgiefeuector of

the present invenjiop s, aed.IhaD.20RP) oFERING AN AORR YR Aizeass SHeiasA Al tuper. tis

essential for this anaerobic microorganism to be obligately ahaerobi nonpathogenic; pathogenic
bacteria such as% B Yrsd&imonella may be used if they are made nonpathogenic, and a

facultativi@@hderolie ginehwdsch Lsaictiobgeitiatsdiaty e psedii dxpasssivtated cfalasepbasahligately
anaerobic. - Prefered: @¥afRpirs dACHIENBRRAD MICRIE ARG ROIGRACR! iR RYMAINAIERIGr an

enterobacteria are more, fgreferable nd amon.% them bifidobacteria are mqst prefe
[

, able. .
[0059]Examples BHAHQ B G5 Ol P G BN R ier 45 S dur@Rli gigent for a malignant

tumor, any gene as long as it expresses a protein having antitumor activity or a protein
having an activity of converting an antitumor substance precursor into an antitumor
substance, and as long as it is not DNA that inhibits transformation such as a giant
DNA (at least about 10 kb) or a DNA that is toxic to recipient cells.

[0045]  The protein expressed by said gene having antitumor activity includes, for example, a
cytokine, and specific examples of the cytokine include interferons (IFN)-alpha, beta,

and gamma, granulocyte macrophage colony stimulating factor (GM-CSF), in-



dobacterium animalis, Bifidobacterium infantis, Bifidgpacterium thermophilum, Bifidobacterium
pseudolongum, Bifidobacterium bifidum, Bifidobacterium breve, and Bifidobacterium longum, and
Bifidobacterium long= is the most preferable. These bacteria are either commercially available or
readily available from a de- pository institution. For example, Bifidobacterium longum ATCC-15707,
Bifidobacterium bifidum ATCC-11863, Bifidobacterium infantis ATCC-15697, etc. may be readily

obtained from ATESEY RS N lghar v euutetcdlibctibny: [ééﬁbﬁTﬁéiégaﬁ’FB%ﬁi‘H%ésctenum is
not particularly Inﬁm&d (ahlfex@hmldgmqfhheﬁeuammﬂﬁtﬁdgbamecmddngymmuladeglﬂtmlabactenum

Iongum 105-A Strag 91*9&9 il %%ul@cﬂ%%[@cﬁ} (@Jf'éghﬁ‘%é%ﬁﬂ%@lﬂl{fgﬁ%ﬁp|1§tra'“
and Bllldobacterl m Iong#é{n M % and a.lgn%}ggihem&gﬁ) 5, ﬁEﬁjlum lon um |05-A strain is
preferable. Exa Bllgg &' 3886‘1 iff d ?)‘Hé&té? PRV Rhdard
strain (JCM 11925&@6@%6@&8%%@3@ émalﬂﬁladeg&ﬁdwmé@t@@&mlbr%&ﬂ.ﬁ@@quraln, and
among them Bifi@@%@l@ﬂﬁf@hﬁﬁ@%ﬁgﬁ@aﬂ%ﬁ stisireangbBiflehretesivm Rray@aaihsHadoat in,
preferable. [00651 %H%f éBe éram Bifidobacterium infantis include Bifidobacterium infantis 16
standard strain ( ® fidobacterium infantis 1-10-5 strain, and among them
Bifidobacterium @hfn%ﬁ%ffa%fa@at&ﬁsaﬁrpr%remdﬁwerfemvmfam.Qrgme%taam%@réf&%e
Furthermore, exdoiplgscaéithRastiginuaiBifidobadiayiuke daatertisréschidevBifidabaaicsiion daatentis

standard strain (4 l}{'rh?ﬁ% %@&W&@cﬂﬁ ranapyy ?ﬁ@ktﬁ%ﬁﬁfﬁﬂe@\éﬁ'lﬂ%e@é&%”ﬁltra”Sporter

comprising an an erobic microorganism t nsformed by the expression vector of the present invention,
and is not partic f%fﬁ'ﬁﬁﬂﬁﬁted as long as it is capable of growing in tissue that is in an anaerobic
environmébd@nd benchpablieatexmmEssivigtle protein havingatargey agtofitgrard]mpereavielyivhaving
little or no pOSS'WU%@B@@k%J&%&QHE@'% H&nﬁfﬁﬁﬁ%&t@d&%%ﬁw@ eghsglﬁa%éhﬁﬂ&@élsformam in
particular to a pag?9 l%lffﬂ? Liltatlve anaero IC micro ﬁzism 00t6 Preferred
examples of the Hﬁa §’p% g evf)%b REMGRRIGR § ﬁagVﬁfégg éﬁ% St that is capable of
growing in tumor(tisstiatites failedA- Eﬁéem@btbéeﬁwﬁ@mﬂlemtm@@ap%fefbﬁéﬁpfwéing a protein
having activity of(aeryeifieg amadins’tmmprrﬁu’@ﬁamas@raﬂu&ﬁ@ ey aRtiimassuhstance. A more

preferred exampges mc&udeﬂlggne fransporter cgger Iy e(i] B'flfj%ll@ﬁfﬁigﬂnpat IS g%able oftgvrowmg

in tumor tissue that IS In an @naerobic environment and IS capa € Of expressing a enzyme that

converts 5-FC .n?ékslm%@smeE}Féﬂwﬂaf@md%h%tme@ema%d@@ﬁm#%ngﬁﬁﬁdlos A strain
transformed by pB¥NIDT(R)fiddixdctetineniongtithal 05a ¢ aB En D NFMDt R ateneaitoenbleaddVvEE ABP-491)

deposited with '%%f%ﬁ%@%ﬁ@ﬂ%ﬂ'ﬁ@éﬁf%ﬁ%@%ﬂ&ﬁ'% ns EHE%I?J&‘SHO&%%&@&H&EY@J%“O”

Patent Mi- croorganisms Depositary (NPMD) (Post code 292-0 % 2-5-8 Kazusakamatarl
Kisarazu-shi, ChiaR&" Qﬁ)5825%8§§f8r?‘i\|%9nﬂﬁ‘%réﬁ%@i‘l NHSE P Isd sagples
[0064]ConstructiorwidtheBewbittansphortarphthdgreseretrinddrtiontofayYe carried out in accordance

\(/ﬁthda mﬁ@k;@% deswbmxlecﬂﬁfgm@@% t@ﬂ;@iﬁ?@h&ﬁgt \'(ﬁﬁ&'%fz\ﬁéx fplgsmtmﬁqeﬁfr&émn ualI
odansha e IO er| al lvie suyuki . Takagi ansna olecular
o R e s A o o B et B

Cloning, Cold Sprlng or lecular ition §pr|ng Harbor
Laboratory (1989§O&t¢ﬁéfﬁmﬂﬁ@ﬁ%ﬂ 1@9&@991@@@%}%@%&@%&%@& éoikpodition of the
present inventioniisined pavtioylarwignitedads ﬂ@@@laszﬁgiaaéaiﬁ@ thegenelvamsporter of the present

invention. F“rthe”ﬁ%fnéﬂ% &?‘?ﬁ%ﬁ?ﬁ?&c HF ANBNARIPPIG ﬁ'ﬁ eRdl e RIE ?&%M& jon is not

particularly limited as long as it contains e ene transporter of the present inve |on Mor over, the
pharmaceutical &ﬁ%ﬁ%ﬂ%?%’é@ﬂ%%@ﬁ agentthsr K Ahduidaitidis i meWe‘é@ﬁvae ntion

may contain two Onghenedéshdgpole trapspontdicoédlie present invention. 17 Furthermore, the

pharmacgyifigq! compasitian:o rm%ﬁﬁﬁé%ﬂ&’dﬁ&ﬁ&eﬁéﬂ{ oy aﬁﬁﬁ%&%&@&ﬁ?&é@ &f thegaegsant invention
may be used in combination Wlé"laé é)(??armaceutlcal C mp0$|t| n or erapeutlc a %nt for an
t

anaerobic disead8 YHAUbRHS %ﬁ%ﬂ‘é%ﬂ HaHSHSREPSE ths 1o S IRTENIGAS 22Bompound
exhibiting an an@r@m(d[gea@mga@m‘gtgﬁe’mch is useful for treatment of an ischemic disease, can

be useed as a gene imcorporated into a protein expression unit of the expression vector
of the present invention. Specific examples include fibroblast growth factor 2 (FGF2),
endothelial cell growth factor (ECGF), vascular endothelial growth factor (VEGF), and
hepatocyte growth factor (HGF).

Similarly, the sequences of these proteins are known for various organisms, and a

DNA coding for a protein having angiogenic promoting activity used in the present



[0066]Moreover, the pharmaceutical composition or the therapeutic agent for an anaerobic of the
present invention may contain additional components other than the gene transporter of the present
invention as long as the effect of the present invention is not impaired. Examples of such additional
components include a pharmaceutically acceptable support, an excipient, and a diluent. [0067]The
dosage form of the pharmaceutical composition or the anaerobic disease treatment agent of the
present inventior ¥ FHCRAPIAIERP HHRERYaHH BeerA B RFSBRIATUIS At UG By@Rtsia solid
preparation conthusieryahehgenguiraetspdoienaicdine present invention. The liquid agent may be

PrOdU_Ce(ﬂdM@JU”fYI@Q @e%%%?tﬂl;:"&Q&Fiﬁ@éﬁf&ﬁ?ﬁ&ﬁ&é@;ré'ﬂ%%ﬁ{&eagq tﬁ@“ﬂtsﬁoﬂ%ﬁﬂf@e present
invention, adding theretg as required an approprjate ph SIO|01%JIC | saline, fluid rg?[%acem nt, or
medicinal additve) BRI AR SRS I8 PR Sk RGP AT LIRS PR ARG HRES e Bloduced
by adding an appropriteprordstaiatoba tiglid atdei fikipigsalvampoee)vigingte RNexewdiingdod then
lyophilizing or L-dryiogi @ hbyideingan @ppfapdat® Neteatant 1o-ddidith aaqibrive@hilidng or L-drying
this, and then fillg, an, ampioule, vigl, ete fherewith, With fedardito, method for admipistering the
pharmaceutical composition or ﬂ1e anaero}blc d%seaseli[}ea mgn{lagénflofat e preserr]{]t Invention, both
oral administratiG\ A garsrtaiiarad iR apippis iy gapghle AtdHICAOM M SHAIBRATS
preferable and, fansxabiplajdnicayaiionswhigctionfeted iane desainjection niagabighision, d as
'“traCGrebrOVem'ﬁ‘HEB@ﬁ{Q 'Eéﬁ?iﬁo&géﬂo*?%o‘fﬁ‘ﬁl?%ﬁ%nﬁﬁq HAYRAQHS ECHRR B gL Preferable.

[0068]The dose of the gene transporter of the pharmaceutical composition or the anaerobic disease
treatment agent BREHREIBRR Qi FRALHS A RSO ARG LarFRUhiBa iS4 SRS s an amount sufficient
for growiiatla discasepkita e qpbssind aneffettiv b thexappotitito seoflersaotivep proteds.
However, from apgcoqentiereint phiviewidad{op Arpyraesseboumimiging)side effects, the dose is
preferably as sm i ithin a ran .can give a required therapeufic ct. [0069]The
ose of he gone R RdD LT B BA A Hac iRl S BN O BT alind dgeniok an
anaerobic diseagd$¥ thebhidEdmbEMAtiphES 2p sropitteppicalditbticatioordinghistheaseberity of a
disease, and theryigll maROsERARcRT, 3 prjieiteRp@118Y amptopiiaielyLemereasadfdlecreased
according to the degree GLIMPIONEMENL, EOTEXAMPISWASH, e Anastobie diseass reatmant agent
of the present in\gentlpﬁ is used asga séﬁd tumor treatment agent, the dose is éﬁpp?opnateﬁy etermined
according 18 to fr@ERRIRIHGE BERHSNRANSIRRUPRItHRERI SR cROB GEINE SR SlRsthE type of
protein having antiplivwioacihvityhardduasshbyntEeihiaerobic microorganism used, the effective

therapeuip dpse ahine ARLIMAT BHRSAACH GO MO AML e AR AHBSIRGR Rregursor, the

amount of active protein produced by the anaerobic microorganism used, etc. 0070]|Specifically, in the
case of intravendi&*SiHiEs ﬂ,hﬁ?ﬁkgeﬁ IGaRIURE e %QM@r&ﬁJCBI\éTﬁgégﬁch as an

embolization duepfolRPAASS efchesttenia Pith qatafesable 3o, pbd-HA iA{eSticnla( Raton debirasiormab.low as
possible, divide JBRW@@I'@UJWPM@itsﬁaﬁ&aiﬁﬁiiem)@vdﬁwﬁmdmemm \pheanmimpiqpidate fluid
replacement an 6ii)\drpinist(?%g[ed b% continuoust infusion. For examgldefi Ighe case .of an ?dultd106 to
1012 cfu per kg body‘Welight Per dayof thB"CeilS BHhhe analonic micfodtganism of tHe présent
invention are adrfipisieiied Wnided funstions angiugslty of times, successively or at intervals as
appropriatesr 1 opadafiv aliy@iclaysthivexprspesificatiyr bitethd QR et ipesaduliafladeréparation
containing 104 tg, 10 fu/ I lc_mi rggni inventionis
administered, dir%%%f&&og’cﬁ I gt%tcig gv?ﬁ‘uﬁaﬁﬁg Aaggﬁﬁﬁf@?ﬁ%@?&gﬁg‘%ﬁ%@gﬁ%\% %(g%ﬁtsf? %yce to a
plurality of times 58/ ¥aabintH Yt 4t Sitabasisiamay hovdosiid Fndicades URitRALSEE BPiscal
administra';ion inmhﬂr@aﬁremadmmmism m}daisdf_mdﬁl. ﬁeﬁuen¢mpmmM¢pwe¢mﬁn_m bfaterial
Ci"s_ Cf)'ton'zehfingeﬂ@é'&%f}é?f&? &%ﬁ?&'ﬁ%c‘{é?ﬁ%?%@ﬁ'@&#‘ﬁl%rt@lﬂﬁ& E‘Nf thwaﬁﬁﬁﬁg'git%tgﬁ?b[ﬁ:@@ to |
administer a hig ncentration injection at a plurality of positions o iseased tjssue. For example,
i the cae of an AN HBETE 15 CHT% B QUL G LERE BF e A QGTERE A ilEorganiam of
the present inventiearabé adierivnsgerasironod aliNgedingzdionthe S hrenryyme tiv sirvestiveRCor at
intervals as apprapyate ol Eap ioadluialitsahd pystan ReFRSSA e MeIR SPagificai A ta AGPO mL

per adult of a pre&ggg&en C lnr}alfgn 04 to 10th.cfu/mL of.th%1 cells .of the anaﬁ?rnoﬁlc microorganism of

the present invention'is Administered’ (ﬁ?%%?ﬁ/c,ursirea%:raa Sl_yfi%rﬁvcee t%)SCBRPrIé‘ﬁ’t‘i}% n strﬁg? 8g§?and

successively for thecelegtpal MatkehacHEE¥ A MNthen it is observed that the bacteria in the diseased
tissue have disappdaredpidifitgexamples include pBifiCD, which is represented by the nucleotide

sequence of SEQ ID NO:4.

[0053]  The vector of the present invention may be constructed by, for example, the



the treatment period, the treatment is first suspendeg, and then bacteria are administered in the similar
manner as above. 0072]When the gene transporter or the anaerobic disease treatment agent of the
present invention is an anaerobic bacterium into which is inserted a gene that is capable of expressing
a protein having an activity of converting an antitumor substance precursor into an antitumor
substance, the pharmaceutical composition or the therapeutic agent for a solid tumor of the present
invention containiilOE1g&MehPensporter as an active component is used in a combination with an
amount of an antitonesaspbstiecegrecdrie: freat cam m don verydet indosanateblive amount of an
antitumor substapge.BysAR the Qﬁga%miawﬁﬁagﬁ[gx e HENS LARIABHEE H Nis| ARG WRRA sibstance
precursor may be tained in the pharmaceutical composition or the therapeutic agent for a solid
Rumor containnoAl G Gandrtidh e GTERE B CEHY LB B A8 4 HERG B HRAGHE Sl ¢ 1
preferably used dbescpradienawélgticasdeetipositivkecpinsinidy heectntitenlsddgeante precursor in
combination with(a) phesmacestiaeh CpPRSi bMe sHerane Hiicirg PMsiai@ Rl gantaining the
gene transporter of thgt grg&gnt inventiton as.an act'ive com opent. C[OOtZ%BILTh ant}tumor substance

{
. 1 a terminator, 1or €xa C, ad pr OQICI  an 1Nator O a genc codin
precursor used IIII)]i?Ie resent mvenﬁon 15 no?panrntPcmarRﬁ Imited as ongasitis an a%ttlltumor £

substance precufebp thtdeRadisrignidestredtsisionfoliral i Sabinditensriin 88 (BIGHPRfy ¥rate and
has a high therapautit; efiesitomibe soldiiusn o3 aprtheltdigahfosdreatmenifaitar &eing aonverted into

an antitumor subgtange., T 16 GXAMRES GG PR Gn MG, 'S B RIRAUS, Ol ok GBI RV hICh IS

converted into an antitumor -active alkylating agent; ganciclovir, which is converted into an

antitumor-active FISIBHSRS 24r1d Qeficidakhigatisd BIRITRORASIRN AR A CN o aHRIARday, when
the pharmaceutidavogmrpesiitnomtireaharapeyticregent dod a podeituenpresfithreuymie Semtinaféeition is
used in combinafignwih AR-ABHIHNRESHRNAY R REGE PSR dhenRiethasfor adpigisiering the
pharmac th | composition or the therapeutjc agent for a solid t#mor of the present invention may be
the same (LS8t ditendiE RMSHE AIHEMBIE SR T SRS S Lt AR ORISR on containing
the antitumor subietieipradupspiasatid hrlsenteiministhatidwactnng beasarnied it stieheosggnsmime or
at separate times;teiinisation afitbeaptemapsitical GaERtPOSIHATE 6QBEARIN ST AAHELMOr
substance precugsords preferably carried out after allowing a sufficient time for the gene transporter of
the present e H AT L ue ey d B A AR daens)
tumor treatment BHEAISFERECHESEM ORI Hdniidrsteddivios 78] Euslbpiigie ofiseHagiion
pharmac_:eut_ical Q_nmp@slﬁqﬁmrrﬂaekﬁiempetytigeageunittorlﬁ(ﬁeiiddxmsi@htheipmmplmmion is used
in combination Wil R ATk SHASIRBCT RIESYISAI ISR Ai0eNREANTRAIEN £aIANE o9, 20

proliferates only in tumor cell tissue that is in_ an anaerobic environment and locally produces an active
protein there, comb‘gr@cﬁr\ﬂl‘(ﬂ?%th‘?e%8811‘%55%56%11%??81{&:98} HirgUtisRIar fﬁﬁ‘iﬂB?@%Stance

precursor, side effdbtd S BB greatly suppressed, and the dose of the antitumor substance precursor

can be set in a widgEangee daRY 61 ERenforp @hihs.RAATEIBGRUHGRILGAMRASIAR £RARINAGEAdANtitUMor
substance precu&%g(r:riﬁ) nf?} Ip&giﬁylﬁrtlx limited, and it may be any of a normal oral preparation such as
e

powder, tablet, or capsﬁ or pare?ﬂtaéréf'preparation such as suppository or injection. Such a

pharmackl¥édl compsostebsn iy dheo hoevssteghbyonerinshatinndauictandethathiik dose of the
antitumor substapeadpiesipiseticanhe selaciat agpropdatihy 20 agoaidingdathegnrowitpeate in the

tumor tissue of ”L%tﬂ%{}eaﬂé‘QWAefrggﬁgd{‘c%%[Q ingup ré&%tg}eﬁﬁéfkﬂgﬂﬁmgo??ﬁ%ﬁ{tﬁg@ afifhe

antitumor substance precursor into theé antitumor substance. In the same way as ose of the
gene transporter e AAFISRIS A ciRRr SR RO RfcAREXETARTTY RN EHe YAt IHY WG RIS suAk the
weight, age or gendkx diwatfegtientyidndBhdds beoinEacas dulbliceoreds el d9ap pPapnatnbicatiding to

the degree of IMBSO¥BRARTA 101 (Tanaka et al., 2005, Biosci. Biotechnol. Biochem., 69(2): 422-425),
pDG7, pEBM3, pECM2, pLP825, etc. (Nonpatent Publication 5) pNTR500F,
pCDS540FT, etc. (Patent Publications 1 to 3), followed by similarly removing a plasmid
replication unit functioning in E. coli by a standard method.

[0056]  Furthermore, in the same manner as for the above plasmid pBifiCD of the present
invention in which the pUC ori of the fragment containing the E. coli origin of
replication is removed from the plasmid pAVO001-HU-eCD-M968 (Patent Publication
6), the vector of the present invention may also be constructed by removing a plasmid
replication unit functioning in E. coli from the plasmids pNTR500F, pCD540FT



For example, in actual treatment, the dose is set appgopriately according to the types of antitumor
substance precursor used and converted antitumor substance, the effective therapeutic dose of the
antitumor substance converted from the antitumor substance precursor, the type of active protein
produced by an anaerobic microorganism having the activity of converting the antitumor substance
precursor into the antitumor substance, and the amount of active protein produced by the anaerobic

microorganism u@)ead?léttg.uég?#}g‘bééﬂiéélI@?W%ﬁ%ﬁa@%ﬁ%ﬁ%‘%ﬁ& 8bitfdal composition
containing as an@&N¥ tdhhpe@enttBitinoPadiestion Dngwm 105-A/pBifiCD (N1TE BP-491) having a

CD gengip@yged NBIBING, MRIGB- AoganefaRaParieh @b thRRERE M RyRatiRRe @BY Pharmaceutical
composition containing as an active component Ihﬁ;{lntlt%nor substance §Ir.ecur§bgr -FC are

administered in CSTRBRAOA PEASIEIPESIHITEY AT (8 BEUMEPROLESISHCLS B Bitiferated in
tumor tissue andpNé Ba0oErialadétiisbpteatdty bitatioloddasd pRkRAI H8sueCHR KR ienadinistered at

1 to 100 mg/day peftke WeigAvea R Deea ehePRiblisliti R Fiipas/pen day-sagseasyepaenng a
treatment periodPTJ&e a mi i)st(gﬁ:ti%&r)1 { gtha? is Preferatgl* oral administr.{E\tiaon%, %ut parenteral

. . 1cation . notmer given protein expression uni en remoyin
administration such as INTAVEnouUs administration of anal adriniStration may E)e carned of. [0078]'In

a combination of ReEEPY repdasBtd deipligidi P avehihfERAEBPMEIRI &9k case in which X and Y are in
different gsgurativesandimogsettt fuhitlk KeatdeXtataindhe shioelsenfigol #itoprésegt a configuration

containing X andigx)eﬁ@(&?Hl?l?:%dcgn%d'f&gﬁ?{ﬁ%Migg?g%ﬁ’ ARPCHIC Eﬂ?c¥o%?rgmyl'ﬁ‘1ﬁ£tci(3mai”

another component.#OO?Q]T, e pharmaceutical composition or the therapeutic agent for an anaerobic
disease of the priE@BHOIREhELHosAREe Aphak e YhrsasEe shainecHng e IsiRetGirtttiment, and
preferably to varipgssippesabsolithegmesnst iExamiples of the solid cancer include large bowel cancer,

brain tumor, head gpd Mgek:GaEHEc PIRASLEANEE] H4ASIGARGE byEBRRIBBAR]IFANGRE: FOach cancer,
liver cancer, gallbladder.cancer, bile dﬁct cancer gancreatlc cancer,égigtfgell cancer, chorlgilglc cancetr,

colonic cancer, rBRAFELITYSRUEY RYPEAAT EBH8RHAREL A AR FRATHCBIC teERsqI AP Thicd P Olfbstate
cancer, testiculat4ooont svessantiehieemiswriseobanaeerapigdics nioces obladigelrranegreriointlimor,
skin cancer, malighaBeéao PAhOStARSBACAMA s SEHtAISSIL tHAIGaR JaaHiRIastR b Mk ST tumor,

retinoblastoma, melanoma cfsmd sguamaus cancer Z}tFurthermo e, ex mgle ofto[;he[ diseases that
ey are. mdde nonj il €Ni1C,, an af cultative anaerobé suc i%c%n %?c?loar?lol}ls may

are in an anaerobiGenvironment clude ischemic diseases SUCh &S car
arteriosclerosis diitses ikt riaker® 8dAdnRP U KIORiSs Buerger's disease. Examples
[0080]The presentHrafentidriarexfaaineihda ok ppdoiadtyuhelowibpieiatencenim Referencaexamples

and Examples, by ihe fechnigal seone af e pieseitd ERIARISRLIMIRD fo.hesadxpmples.

emplata S ExSHBIES LA SO G DSOS Sor i  oeser at 50
degree C until usénhaeiehipiasmidab Bifislotaatca templans is BifislwbairieTiabighk iredpivil @08 Bifi-able 1] |
able 1 Plasmid capmaereiin addoese e BiRdbsoRNRIpsMithRlasmitbbacterium breve, and Bi-
fidobacterium longum, and Bifidobacterium longum is the most preferable.
These bacteria are either commercially available or readily available from a de-
pository institution. For example, Bifidobacterium longum ATCC-15707, Bifi-
dobacterium bifidum ATCC-11863, Bifidobacterium infantis ATCC-15697, etc. may
be readily obtained from ATCC (The American Type Culture Collection).
[0060]  The strain of each bacterium is not particularly limited, and examples of the strain of
Bifidobacterium longum include Bifidobacterium longum 105-A strain, Bifi-
dobacterium longum aE-194b strain, Bifidobacterium longum bs-601 strain, and Bifi-
dobacterium longum M101-2 strain, and among them Bifidobacterium longum 105-A
strain is preferable.
Examples of the strain of Bifidobacterium breve include Bifidobacterium breve
standard strain (JCM1192), Bifidobacterium breve aS-1 strain, and Bifidobacterium
breve I-53-8W strain, and among them Bifidobacterium breve standard strain and Bifi-
dobacterium breve aS-1 strain are preferable.

[0061] Examples of the strain of Bifidobacterium infantis include Bifidobacterium infantis



-Role in the new plasmid NameComponent pBLES180 A_AD 9 cassette SPCM resistance gene
(containing Spectinornysin adenyhransferase CDS, its promoter. ribosome binding region, terminator)
plIT.ESprl:16 (OH V andReplication unit in Bithiobacterhan RepB)longum pBluescript Il SK+
pAV001-HU-eCD-M968 pUC onReplication origin in Escherichia coli From HU promoterCD gene
(containing HU promoter, toribosome bindin%é%g}ion, 11U terminator11U-eCD-M968 CDS, terminator

[0082] <Referenc& @ hiiaiD LI paratsAOPHIHARICIEHRR PRt UsEY P RRAMIIAREHBA NG for
checking was did3didetlagsing0.ibtahEstetgiverad tB0nmict @iiclabsteckusolutionis Thi§-vasdurthver diluted
with 0.1x TE to gjygrg-AQdnicromolar primer solution. It was stored in a freezer at -30 degree C until
use. The primersPLlll§ef\ld are shown in Ta I% 2 belowf}é\{%%g!)agable

thermore, examples of the strain o tertum lactentis include Bifi-
dobacterium lactentis standard strain (JCM1220).

[0062]  The gene transporter of the present invention is a gene transporter comprising an
anaerobic microorganism transformed by the expression vector of the present
invention, and is not particularly limited as long as it is capable of growing in tissue
that is in an anaerobic environment and be capable of expressing a protein having
target activity, and, moreover, is having little or no possibility of being horizontally
transferred to a bacterium other than the transformant, in particular to a pathogenic, or
aerobic or facultative anaerobic microorganism.

[0063]  Preferred examples of the gene transporter of the present invention include a gene
transporter that is capable of growing in tumor tissue that is in an anaerobic en-
vironment and is capable of expressing a protein having activity of converting an
antitumor substance precursor into an antitumor substance. A more preferred examples
include a gene transporter comprising Bifidobacterium that is capable of growing in
tumor tissue that is in an anaerobic environment and is capable of expressing a CD
enzyme that converts 5-FC into 5-FU. Aparticularly preferred examples include Bifi-
dobacterium longum 105-A strain transformed by pBifiCD (Bifidobacterium longum
105-A/pBifiCD; NPMD Reference No. NITE ABP-491) deposited with Incorporated
Administrative Agency National Institute of Technology and Evaluation Patent Mi-
croorganisms Depositary (NPMD) (Post code 292-0818, 2-5-8 Kazusakamatari,
Kisarazu-shi, Chiba-ken, Japan) as Accession NO: NITE BP-491 on February 19,
2008.

[0064]  Construction of the gene transporter of the present invention may be carried out 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).

[0065]  The pharmaceutical composition of the present invention is not particularly limited as
long as it contains the gene transporter of the present invention. Furthermore, the
therapeutic agent for an anaerobic disease of the present invention is not particularly
limited as long as it contains the gene transporter of the present invention.

Moreover, the pharmaceutical composition or the therapeutic agent for an anaerobic
disease of the present invention may contain two or more of the gene transporter of the

present invention.



100841 <Reference Example 3> Aaarose ael electrgphoresis Agarose gel electrophoresis in each
Example below was carried out as follows. A sample was diluted by on the order of 10 times using
0.1x TE as necessary and subjected to electrophoresis using 0.8% or 2% agarose gel for analysis and
Ix TBE buffer (containing 0.5 microgram/mL ethidium bromide). The concentration of the agarose gel
was determined according to the size of the DNA sample. By sut%flectlng a DNA molecular weight

marker to electropHSREEROL the BAMHBARTIG ORISR AR the S1ETRPHINIA &p58!dPIHE SaASHIRas
checked. When itliwssselCdssamstotquetitatvely hreasurmasabipieioa gudintifdtivenmeankiealsuch as

FastRuler DNA L&ﬁﬁﬁsﬁewd?ang@réﬁémaeggaﬁ)f&raﬁ%@%@{&%&@%@eonggLe FRR%9Ran

(Fermentas) Was used. The q}gjamlt\éﬁ each band of the (}%lljantltatlve marker. was on the aqrder of 5 ng
to 50 ng. After thE e REAFJFHSPOLIE" e wsLt PGSR ?RTR?“&H& ﬁRﬁAaBoarﬁlé‘Sﬁ%Pé‘hon of the
sample was estirdiatageliycebngitesd the DNA concentration of the quantitative marker and that of the

sample. [0086] <Em%1%&%%§ml%1&%ﬁfﬁ&mm%k%dﬂ M@Mﬂ@%@ﬂ%ﬁi@ﬁ 1) The
plasmid pSPCM @(thorl was crclnnest 11(J)cr:1tem alncgg ordac%celzo\ﬁw h the groc uﬁer ! Igr\l/vth% Preparation of
pUC on fragmen Bt760 b \5 Examlnaﬁlon of con |ons or amp Ication 0 on Using

pBluescript 11 skmag%t%ﬁfm%ﬁ@r%mmwwm@gaﬁéﬁ%ﬁééf% richsyPaergiHg NS Histeitlned 0 2
mL PCR tube (Bienpdik)). Fraicnsibtesfaful pgihigralitempBhsaschijelude Sistarhicaiaioliigr af-5x

PrimeStar' m b“f@gtélo@'ﬁ #B@{ %%}%ﬁ&@éﬁﬁ’ﬁ% ﬁlgn[’nM each), 0.5 microliter of 20 micromolar

pUCori-F1 primer, 0.5 microliter of 20 micromolar pUCori-R1 primer, 0.5 microliter of PrimeSTAR's

DNA polyi98dse, ARG Sy g ieraniel i Rharme W@H%ﬁ’t@?swgﬁ,& hEMASEPRGALEDRSs set up under
the conditions beieatnafie ageethibdic teryeetatvratioachedt $Bdagred Citheddbmivesaplaked thereon,

and PCR was cayiigd pufic[MRth 1L Renrire- ARBEa R ension Bkitafe ARG udfsporter of

the present invention. The liquid agent may be produced by purifying a culture fluid of
an anaerobic bacterium of the gene transporter 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 the pharmaceutical
composition or the anaerobic disease treatment agent of the present invention, both
oral administration and parenteral administration are possible, but parenteral admin-
istration is preferable and, for example, intravenous injection, subcutaneous injection,
local infusion, or intracerebroventricular administration can be carried out, and in-
travenous injection is most preferable.

[0068]  The dose of the gene transporter of the pharmaceutical composition or the anaerobic
disease treatment agent of the present invention is not particularly limited as long as it
is an amount sufficient for growing at a disease site and expressing an effective
therapeutic dose of an active protein. However, from an economic point of view and
for the purpose of minimizing side effects, the dose is preferably as small as possible
within a range that can give a required therapeutic effect.

[0069]  The dose of the gene transporter in the pharmaceutical composition or the therapeutic
agent for an anaerobic disease of the present invention is appropriately selected
according to the severity of a disease, and the weight, age or gender of a patient, and
may appropriately be increased or decreased according to the degree of improvement.

For example, when the anaerobic disease treatment agent of the present invention is

used as a solid tumor treatment agent, the dose is appropriately determined according



10 5 40 60 w sec sec sec sec x 30 cycles 1 microliteg and 3 microliter of the reaction mixture after the
completion of PCR were subjected to the agarose gel electrophoresis presented in Reference
Example 3, thus checking the PCR product. As the gel, 2% analytical agarose gel was used. From the
result of agarose gel analysis, it was confirmed that there was amplification of a target single band at
about 700 bp, and the yield was about 1 microgram. 0087] Additional PCR Additional PCR was
carried out under B HIBAS S ABGTHRIed RIbS, AP o RI AR Fhiidgritn BPPEIR product
was obtained. Pynificatdavjpmiaiicwermosdiandprodast tatidr) aRd wher mikcofdipul CRusedction

mixtures were cQERIRRA. (REYWRTIE RIEIRIHSIRGBIAIBGRCR Risification Kil(Qiagem: and primer
and protein were removed b a stangard method. For DNA elution, 50 @Mﬁollter of 0,1x TE was used.

The purified PCR 8’&%%96 SR B Y BEAR BrAK P e A LR R AR S dRFose gel
electrophoresis. Avehgagsin2sedreidytical agarose gel was used. 0088]Treatment of PCR product with

restrictiofpengymespkbgiesrified MEE RS Qﬂﬁﬁiw&%ﬁlﬁmﬂqﬁﬁﬁﬂ%wﬁﬂ&ﬂ% gaftietipmgnzymes Beu 1
and Bglll. 10 mlcrollter o 10 Buffer % er |nclud rgle%rpoez aragSS(%Hn(}s of B 111 were

addedto 5 mlcrogram oliythe pur| rified | proguélt é) Za AMoNt was made L p]to 100 microliter

using 0.1x TE. ARE¢ieRiBdfinigeaABmigeirea @ WEW@F@%&%@M YporeiRleveyive dbe dnirstion with a
method describethin Reietgingebxprypasd o80imienblitareftidxvbBtifter dppngerichelfieidnauded with

enzyme) and 2 (?1%&%8&%8& édﬁ%ﬁﬁs?éilg&@gQ%Eﬁﬁ?u&ﬁqﬁﬂfs1&9{31381[%%%%6‘%%‘1&%%%300

microliter using 0.1x TE, After incubatin egree C for 2 hours, the mixture was purified using a
QIAquick PCR péfifitalBH%t QY &5y gﬁ(‘ﬂ’ﬂﬁt@&%ﬁﬂ?%@ﬁcﬂgmﬁFB@%Ofih?én%QQ]?r%tlonatlon by

agarose gel and excigiamism of the present invention are administered divided into 1 to a plurality of
times, successively or at intervals as appropriate, for 1 to a plurality of days. More
specifically, 1 to 1000 mL per adult of a preparation containing 10* to 10'° cfu/mL of
the cells of the anaerobic microorganism of the present inventionis administered,
directly or diluted with an appropriate fluid replacement, and divided into once to a
plurality of times per day for 1 to several successive days.

[0071] Furthermore, in the case of local administration involving direct administration to
diseased tissue, since it is required that the bacterial cells colonize and proliferate in
the entire diseased tissue as much as possible, it is desirable to administer a high con-
centration injection at a plurality of positions of the diseased tissue. For example, in the
case of an adult, 10¢ to 10" cfu per kg weight of the cells of the anaerobic mi-
croorganism of the present invention are administered once or a plurality of times per
day, and successively or at intervals as appropriate for 1 day to a plurality of days as
necessary. More specifically, 1 to 1000 mL per adult of a preparation containing 10* to
101 cfu/mL of the cells of the anaerobic microorganism of the present invention is ad-
ministered directly, preferably once to a plurality of times per day, and successively for
1 to several days as necessary.

When it is observed that the bacteria in the diseased tissue have disappeared during
the treatment period, the treatment is first suspended, and then bacteria are ad-
ministered in the similar manner as above.

[0072]  When the gene transporter or the anaerobic disease treatment agent of the present
invention is an anaerobic bacterium into which is inserted a gene that is capable of ex-
pressing a protein having an activity of converting an antitumor substance precursor
into an antitumor substance, the pharmaceutical composition or the therapeutic agent
for a solid tumor of the present invention containing the gene transporter 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 antitumor substance by



The PCR product cleaved by the restriction enzyme g@nd 1/10 of the amount thereof of 10x Loading
buffer (Takara Bio Inc.) were mixed well to give a sample for elec- trophoresis. 2% agarose gel for
purification was set in an electrophoresis vessel (Mupid, Cosmo Bio Co., Ltd.) charged with Ix TAE
buffer (with 0.5 microgram/mL of ethidium bromide), the electrophoresis sample was applied thereto,
and electrophoresis was carried out at 50 V in a low temperature room (set at 4degree C). A molecular
weight marker (FRStROEFISNRISFY (RAErSHEEISPRNiTeAfHS PRI TR WBHRPIREYEIE Bithe
same time. ThebDhAiobility ivaplascertained! bpm@diatngthbeatargse gehpvth fdvaso885 nm using

a UV hand mon'%&ﬂ&%@ﬁt&ﬁﬁﬁ'%W&ﬁﬁﬁ%sﬁ%@?gﬁlﬁ%ﬁ%%}ﬁrﬁ%tﬂﬂ% gn'araet Q@Hﬁ&&{&l&wt 700
bp reached a position .abouf 1/ wag glon%\ﬁae %ﬁl, the elec- trog.horess was ended, and the gel was
taken out of the iﬂ‘étdt‘rbsp% ESI8VESEEI WITE %ﬂi&ﬁ?ﬁlgpﬂ?épa R VN R 65 AR & irget DNA
band was exciseshbsiuty e pesilizedkaifmbisgoSiedile ShgeskBisades)ResitiaroHh#p& Go. KG).
The excised gel wasfifig!y shceduand Bbaeadiiy anstesiiz ad R pokdnigraie Brsuiiaatonaiahiswas
measured in advgag:veé igOQ%]n[% A elution from agarose gel The weight of the 2 mL microtube with the
excised gel was measure%? and the gel weight was calculated by subtracting the pre-measured weight
of the en%BW Hibe tHesebivmpNRhaBE RFseEPTroTAtHeRRPIRsSRIY BN SARIISINO PRESEPHBN Kit in
accordance with tipgitpdoguchinstrisciansnttution afdofidcdpibentingl titepanmployidd &beabdadanicroliter of
0.1x TE. Part of the. uyified P iﬁ%@(@‘?gaﬁfswﬁ(sil%'éff&?} Dy d limgs Mighotﬂéa{%%?ﬁ‘@gf%& BHied PCR

product was quantitatively analyzed using a spectrophotometer. Agarose gel electrophoresis was

carried out using>2Y6! AHARA S g 46 BRI opHRetgLier &5 the ORIAY St UBJBERY to the PCR
product restrictiosubstaynee TreatmenilahmN frdigmehiaisisiprothom ah8-&fa0Be Y, whdh is
purification, it Wﬁéoﬁ%ﬂlé@?r%%tdﬁ%‘ﬁﬁbﬁ-ﬁagl@ Qﬁ?ﬁﬁ%gﬂggéﬁé%ﬁ{%'i&%ﬂ%im@&)@eﬁm th_e
result of measuring concentration ba/ DNA %cqa?sqremen usmg an ahsor tiometer, the (fioncentratlon
was 66 ng/microﬁ?g?.aﬂ}lgpé%%ﬂrtﬁ% XS BTHAY Tt WnCh AT GRS tﬁ%%ﬁ}ﬂﬁ{ WHE 816001 (2)
Preparatl€R7di AAD GHagIentebtiet pharkigsyutErbeomaneition eoHiitberefontRReaplificaion of
AAD 9 gene Usingm&ldt 800 as teveptale iaussdRinbiiymmas Riepanathenise RiRdging, to a
sterilized 0 2 mL IR b (Bio:BNh.» Misroliter;of 1 nalmierolier. RLESL0R. 10 migroliter of Sx
PrimeStar' m buf?er, %mlq’:ro iter of a d?\]i'F' mixture (2. eac%e), 5 microliter of 56 micromolar
AADO-F1 primer HEEBPRRIE REGTGT 20 RMS FHBIAF AARSRIRIepHIRE 0D Mt SRtEICoRPIARITAR s DNA
polymerase, andd&2@eventicroniehof@thadoEadiaBizif dherinapbyaiecaas sketamppaosidienthe conditions
below, after the bgek temprialiRGabes Sitegres Sdhe iRe-vas Rlafed TR, AR R was

carried out. [Math.2] Denature Anneal Extension 98C 45C 72C 72C 4C 10 5 60 60 m
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 gene transporter of the present invention to grow on
the tumor cells after the pharmaceutical composition or the solid tumor treatment agent
of the present invention is administered.

[0075]  Furthermore, when the pharmaceutical composition or the therapeutic agent for a
solid tumor of the present invention is used in combination with an antitumor
substance precursor, since a gene transporter colonizes and proliferates only in tumor
cell 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.

[0076]  The form of the pharmaceutical composition containing an antitumor substance
precursor is not particularly limited, and it may be any of a normal oral preparation
such as powder, tablet, or capsule or parenteral preparation such as suppository or
injection. Such a pharmaceutical composition may be produced by a normal pharma-
ceutical method.

The dose of the antitumor substance precursor may be selected appropriately



sec sec sec sec x 30 cycles 1 microliter and 3 micsgliter of the reaction mixture after the completion
of PCR were subjected to agarose gel electrophoresis, thus checking the PCR product. As the gel. 2%
analytical agarose gel was used. From the result of the agarose gel analysis, it was confirmed that
there was amplification of a target single band at about 1.1 kbp. The yield was about 1 microgram.
0093] Additional PCR _ In the same manner as above, additional PCR was carried out for 5 tubes, and

in total about 10 ARIEEREHP Shpespvhdatfcinihe WRaiHEa e ifeafas HABRMITEHTEIAN arfm-
concentration) Fifteti@ll aidtke PlikRi¢aactd namveidies ofehe acmnbimedutinweepeepufiechusihg a

QlAquick PCR %ﬂﬁﬁﬁﬂﬂ@dﬂhﬁﬁ@ﬁﬂ@@sﬁﬂfé W%t%ié‘f}%eﬂ?e %E@MF%@%&@@M@%@E‘%M% 5er DNA
elution, 50 mlcrolltTr o%do 1x TE was used. 26 The]if)urlfled PCR product Wgs diluted by 10 fimes with

) 9

0.1x TE, and quaitied JSiABPA 8K g e Ela8 o b PE LS AL RS § 1SS SHAR WEL HoakE X gel was
used. [0094] Treagemdnt of PERgModudMeitbedstrietind endgereaserthis pppifivdi RER g0t tovhs
cleaved as followg pegfrespistiondanzymes Bcu 1 and Bgl ll. 10 microliter of 10x Buffer O (buffer

included with en%rpg& and 36 unigﬁ ?ft Bglll WTlredadded t(g 5 micro%r? m of th(grputr(i)fit%dgCR &roduct,

and the total amount W%rgprﬁaﬂleaﬁp o1 Hrlrtll’lr%:tr‘cg [ erousgihsgs‘(:).ﬂ)pf%%l. Fincuba ng ar %pgségree C

for 2 hours, proteéiRtHBYETHBYVRBCIRI PRIESIitatedfand c Btifesiet aRHBIIITRAPdIGBdAs At eihYyme) and
165 units of Bcu th;qualaddb@etbem&rﬁinatﬁbesﬁﬂi@ﬂaﬁﬁgmmtvmmirﬁa@hmmiaﬁﬁ@mw@wsing 0.1x
TEE. After incubgtng, ah SAqghes Fulfre Ao Meiaiiie yiam pHUleciRiooa AGMICHE R
purification kit and eluted with 50 microliter of 0.1X TEE. 0095]Fractionation by agarose gel and

excision The PERASHHANLLFORVEHIRG eduliRan SBHAISERARN HE BRI Biecting it to
electrophoresis feutb8henjnutbthbyitheiserheanethodtas predecald dyetmentoobd ‘Fiaciiogatiom by
agarose gel and gxgisigQ', and a target band at about 1.1 kbp was excised. As the gel, 0.8% agarose

ggl for pi@%i?jiiongéés.gse@%[ 096]DNA elution fr%m a%arose el The weight of.the 2 mL microtube
with the dg Grifica 1S ’ag}PAeth\g 02 pharmzaceutical composition"containing as an
active component Bifidobacterium longum 105-A/pBifiCD (NITE BP-491) having a
CD gene induced thereinto, which is a gene transporter of the present invention, and a
pharmaceutical composition containing as an active component the antitumor
substance precursor 5-FC are administered in combination, after it is confirmed that
the bacteria have colonized and proliferated in tumor tissue and the bacteria have dis-
appeared from blood and normal tissue, 5-FC is administered at 1 to 100 mg/day per
kg weight of an adult once or a plurality of times per day successively during a
treatment period. The administration method is preferably oral administration, but
parenteral administration such as intravenous administration or anal administration
may be carried out.

[0078] 'In a combination of X and Y' referred to in the present invention includes a case in
which X and Y are in different configurations and a case in which X and Y are in the
same 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.

[0079]  The pharmaceutical composition or the therapeutic agent for an anaerobic disease of
the present invention may be applied to a disease that is in 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,

ilms' , retinoblastoma, melanoma, and squamous cancer.



weight was calculated by subtracting the pre-measused weight of the empty tube therefrom. DNA was
extracted from the gel using a QIAquick Gel Extraction Kit in accordance with the product instructions.
Elution of DNA in the final step employed 50 microliter of 0.1x TE. Part of the purified PCR product
was diluted by 10 times with 0.1x TE, and the purified PCR product was quantitatively analyzed using
a spectrophotometer. Electrophoresis was carried out using 2% analytical agarose gel. With regard to
the DNA fragmeAtisthsiaessel (52w PR pidiseesss i 8Ie iz pmangebifesiy DA eid Asdiicexcision
from the agarose @ataidiReiisalien, 4t vwigisonflantditatdgave @dKigisbhanshi) aghresergel
analysis. Moreowﬁ&gr&%ﬁ&rag@g@g mggag;ﬁa]%%pg%@g@&qn by DNA measurement using an
absorptiometer, the concentration was 40 ng/microliter. Moreover, the A2601280 ratio, which indicates
the purity, was 1 B32M§89](3) Ligation of pUC on fragment and AAD 9 fragment A ligation reaction
mixture (fe@gvion Mixéueskhwias diieparedxpyaned mgoansisssifiv alsteslize d YréfentnBGR Rebaditio-B1K),
4 microliter of Sx/BARIMLIARNINEMHITEL, B MIEAIRRABILPLRYSONTAIMRL RS pofmicg ten.
6.25 microliter (250 ng) of AAD 9 fragment (40 ng/microliter), 1 microliter of 5 u/microliter 14 DNA
Ligase, and 27 §hHEr6Ik&BIELx TE so that the molar ratio of the purified pUC on fragment (about
700 bp) to the puriiBdfaRne FFagmdntitabout 1.1 kbp) was 1:3 and the ratio by weight thereof was 1:5.
As a control, a reagign v ﬁg@g@ﬁ@%ture 2) was prepared with only the purified AAD9
fragment. That is, 4 microliter of.5x Rapid Ligation Buffer, 6.25 micraliter (250 ng) of AAD 9 fragment
(40 ngymicroliter), TTREBREGHSHETL AL Lh NGRS 1A e TR I A PG R R re
mixed on ice, thue dfVvipgraidigarionireae flokk rhfkané (wadtinng iniragra 3 oBgsIshemtihasaAD 9
fragment uses plaacigIRBAESHOR (Ratent-RuRlitatian dioWh i 2002195144) as a template, even
when a Wﬁnﬁ%%gqueof is added, it forms a colony as a background after the subsequent step of
transforming E. coli. Reaction mixture 2 was used as a control for checking this background. A thermal
cycler was set up uasien thiessangdiigmsnbelamheafieriherrl aek frsmperature reached 22 degree C the
tube was placed thereon, and ligatign was carfied out. [Math.3]22C 5 min(ligation reaction) 65C 5
min(reaction stopped)n‘4@moan\nOQQQ](AS---I-r_ansf@r-mation-\-of-wE-.--coIi Transiempationehi. coli IM109 was
carried out by heat8h8ck using 1 microlifémPeegolution after the ligation reaction. The operating
procedure for the trangigpgation was carggfl pLLin@ccordariiEMishiaamethed desiiiged in the product
instructions of Takara E. coli IM109 Competent Cells (TakarzrBitianesh agen raghireie&ah SOC
suspension after transformation, 100 microliter of the originallgi ﬂi‘(:f)r h PP RPRNEHSIREESPa 10 times

dilution by SOC WWWWW%S%W%
inoculated with E. BBlitransformed usingligation feactfBh mixtarsd' " and'> Werb deifid ™4 plates 1

and 2 respectively. These plates were pl&ee®) in an incubatofesgtrat 37 degree C and cultured
overnight. The nurphgEs.fi¢pignies formgdcan;the plates wepg geunteticimhendansioimation was

carried out using W@W ragment andthepurified AADS
(ligation reaction & ﬁUZC“gBW% calpnies were formedppihe @g&g@tigomedia per 100 microliter
of the 10 times dilution bacterial liquid, buifirsindxansformatidreBgvoasrige oetnirgkag reaction mixture
2 of the control, no colonies were formed. The background was very low, suggesting that ligation and
transfornfjedsly wereRederiadoBkaveple[0300](5) Checking plasmid

Preparation of primer

Each primer used for PCR amplification and for checking was dissolved using 0.1x

TE to give a 100 micromolar stock solution. This was further diluted with 0.1x TE to
give a 20 micromolar primer solution. It was stored in a freezer at -30 degree C until
use. The primers used are shown in Table 2 below.

[0083]



Culturing of recombinant E. con 28 6 colonies on pigte 1 above were selected randomly, and
culturing was carried out using them. A sterilized 100 mL glass Erlenmeyer flask was charged with 20
mL of 2x LB, and 20 microliter of 75 mg/mL spectinomycin was added thereto and mixed well. Each
colony was fished using a platinum loop and suspended in the above-mentioned media. They were set
in a shaking incubator set at 37 degree C and cultured while shaking at 37 degree C for 19.5 hours.
0101]Extraction éTﬁ)li’é%mid DNA 1.5 mL of each culture fluid was placed in two sterilized 2 mL

microtubes. The remaining,culture fluids were left in ice until extraction of plasmid was completed.
Plasmid DNA was extractefl from the |spensed chlture fluid usingja GeneEIutegTM Plasmid Miniprep
Kit in accordance with the roduct inst uctlong for the kit. Bor elutign of plasmidDNA in thefinal step,
50 microliter of 0.1x TE wak uséd. [01 2]I\/§a4$urement 'é"f%oncentratlé?kof plasmid DNA  The plasmid
extracted above was dilufe by:?@ times V\Zﬂ X TE, tﬁ"ea)NA co ncentratlon was measured by a
spectrophotometer, ang & qu @W (% by the&%60/280 rati E From the results of carrying
out extraction of plasm{d™D A ffof re om nt E. coli ‘f\/\ﬁt%’ the A2 280 ra ratio* *Which indicates the
purity of DNA, was 1.944 tg 1.972, and the purlty pf the plasmid DNA was good The yield as at least
5 microgram when combining thg[two s. [0103]Cleavaaethy restriction enzyme Cleayage by
Beu | on its own, cleavage [oy Bgi|Il on|iis own, and cle avage by-both Ben | l ere|carried out
using 100 ng of plasmid DNA. T Be re ction cgudiuons Wereclln atcordance duct
instructions for the enzymgs. Thg reacfion volgme was 20 micrgjiter. For all raing, two
bands at about 700 bp jand aboé 1.1k Werg detected witgn €leavage wa it by the two
types of enzymes 13cu| | afd Bgfll. wneband at@bout 1.8|kk cted when
cleavage was carried out by a sﬁgleg Béu @r B@ I I_grr s SL‘%Je all spréins the
plasmid size and constjtutipn were a ﬂ04];(:h;eﬁaki plasnmg D gnce 2@ microliter
of the plasmid DNA solutiofi-¢ Ieég/ed @ @)n élizyme ghqye WEs mi i it 2 ficroliter
of 10x Loading buffer, and JBls rfxtufy jetted 18 |eldgtrgphetesishy & standafd réethgd. A
sequence reaction was car%d dlit usi A Terfainafor v3. 14Tycle Sefuefc ng KiPJsing the
plasmid extracted by&He abdye \@lectrop § a sBpuhcezpr Bler,Primér séty £and@ 2 ghown in
Table 3 below were %s=d 5@gm‘gentx@ fce »/%IS %rrigd t using @EI\Q)&“QR TF;ﬁQ
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[0084] <Reference Example 3>

Agarose gel electrophoresis

Agarose gel electrophoresis in each Example below was carried out as follows.

A sample was diluted by on the order of 10 times using 0.1x TE as necessary and
subjected to electrophoresis using 0.8% or 2% agarose gel for analysis and 1x TBE
buffer (containing 0.5 microgram/mL ethidium bromide). The concentration of the
agarose gel was determined according to the size of the DNA sample. By subjecting a

DNA molecular weight marker to electrophoresis at the same time in a different lane,



software (Genetyx Corporation). The plasmid nuclegtide sequence after alignment was compared with
the designed sequence (SEQ ID NO:1). Among the 6 strains, the plasmid sequence of 4 strains
matched that of the designed SEQ ID NO: 1, but the remaining 2 plasmid strains had nucleotide
substitution and deletion respectively. One strain was selected from the 4 strains that matched SEQ ID
NO: 1, and a plasmid extracted from this strain was defined as 'pSPCM-pUCaori'. [0105] 30 [Table 3]
Table 3Primers fBidatuericmgl BarERmaasEheeEr81 060723-spmsee 41 F-seq13 060219-pA
V001-2 42 F-seqWigaanwwa381eS98¢ 06QuaBispividg arei10-onsdn(i8 21 Jupidide snarker such

AVECTI1482 a1t e A e 10

0] e al S Se eguence - : U

OCAGIC AC m%&%ll:eﬁ%@% %%ési&%s T é AEA Or}%\ﬁaﬁ%&dﬂf\@%ar“&%lﬁT CT
TOO TAA AOC ATEKAT@&GCACTE PAIGAGSGAATIALTA CC ATA CCA AAA OAT ATT GCG 00 AAT
GGA GAA GAT hehr@fe clQurdplofttis, BE kel iAdiafMd Qith UV, and the DNA concentration

of the sample was estimated by comparing the DNA concentration of the quantitative
marker and that of the sample.
[0085] <Example 1>
Construction of selection marker plasmid (pSPCM-pUCori) (Step 1
The plasmid pSPCM-pUCori was constructed in accordance with the procedure
below.
(1) Preparation of pUC ori fragment (about 700 bp)
Examination of conditions for PCR amplification of pUC ori
Using pBluescript II SK+ as a template, a PCR mixture was prepared on ice by
adding, to a sterilized 0.2 mL PCR tube (Bio-BIK), 5 microliter of 10 pg/microliter
pBluescript II SK+, 10 microliter of 5x PrimeStar™ buffer, 4 microliter of a ANTP
mixture (2.5 mM each), 0.5 microliter of 20 micromolar pUCori-F1 primer, 0.5 mi-
croliter of 20 micromolar pUCori-R1 primer, 0.5 microliter of PrimeSTAR® DNA
polymerase, and 29.5 microliter of sterile purified water.
[0086] A thermal cycler was set up under the conditions below, after the block temperature
reached 98degree C the tube was placed thereon, and PCR was carried out.
[Math.1]

Denature 98°C 10 sec

Anneal 45°C 5 sec x 30 cycles

Extension 72°C 40 sec

72°C 60 sec
4°C

I microliter and 3 microliter of the reaction mixture after the completion of PCR
were subjected to the agarose gel electrophoresis presented in Reference Example 3,
thus checking the PCR product. As the gel, 2% analytical agarose gel was used.

From the result of agarose gel analysis, it was confirmed that there was amplification
of a target single band at about 700 bp, and the yield was about 1 microgram.

[0087]  Additional PCR
Additional PCR was carried out under the conditions set above for 5 tubes, and in

total about 10 microgram of PCR product was obtained.

Purification (protein removal and concentration)



GAC OAT AGT TACCGG ATAAUG CGCCTTA TQC GOT AAC TAT COT C ATT AGC AGA GCG
AUG TAT GT GCA AGC AGC AGATTA CGC GC AGT CiCC GCA 000 CUT ACG ccec TG GGC
ACTTTT OCT TAGTUCATG TTG TCATCA ATG GCATAC AAC AAGTCT GAC CTC GCG CAT
GGC AAA CGC TGA AAT GGC AGA TTG GIG AT(3- CU} CCIACOT TTT GOA TAC1 GTATCG
CGC GTT AAA GAG ATG CTG GAG T R-p-IT36 R7 pIBLES100 F3 R-pTB6 R6 pTI36 F5
(PBLES100 F5) a8t 1L SATSEER spgtinnsnixayies wesesceieDinedr ey e Ok RtineEAT OCT
GAG GCC AR-1QRQUWATPGR GuAifietidrOTC QNGO T il PiBAGHRIAGRIANESetthGARISAT CGA

GCG CCA GTA GUTGASHIS RIBRACARE, ICHIGHRTGaEARMMGE CGA ACA TCA I0U
OCSet 4 [0106] <Exampl

>
The purﬁllfe:dZPCR product was diluted by 10 times with 0.1x TE, and quantified using
agarose gel electrophoresis. As the gel, 2% analytical agarose gel was used.

[0088] Treatment of PCR product with restriction enzyme

The purified PCR product was cleaved as follows using restriction enzymes Bcu I
and Bgl II.

10 microliter of 10x Buffer O (buffer included with enzyme) and 55 units of Bgl IT
were added to 5 microgram of the purified PCR product, and the total amount was
made up to 100 microliter using 0.1x TE. After incubating at 37 degree C for 2 hours,
protein was removed in accordance with a method described in Reference Example 4.
30 microliter of 10x Buffer Tango (buffer included with enzyme) and 255 units of Bcu
I were added thereto, and the total amount was made up to 300 microliter using 0.1x
TE. After incubating at 37 degree C for 2 hours, the mixture was purified using a
QIAquick PCR purification kit (Qiagen) and eluted with 50 microliter of 0.1x TE.

[0089] Fractionation by agarose gel and excision

The PCR product cleaved by the restriction enzyme and 1/10 of the amount thereof
of 10x Loading buffer (Takara Bio Inc.) were mixed well to give a sample for elec-
trophoresis. 2% agarose gel for purification was set in an electrophoresis vessel
(Mupid, Cosmo Bio Co., Ltd.) charged with 1x TAE buffer (with 0.5 microgram/mL of
ethidium bromide), the electrophoresis sample was applied thereto, and electrophoresis
was carried out at 50 V in a low temperature room (set at 4degree C). A molecular
weight marker (FastRuler DNA ladder, Low Range, Fermentas) was run in a separate
lane at the same time.

The DNA mobility was ascertained by irradiating the agarose gel with UV at 365 nm
using a UV hand monitor (UVP). 130 minutes after starting electrophoresis, when a
target band at about 700 bp reached a position about 1/2 way along the gel, the elec-
trophoresis was ended, and the gel was taken out of the electrophoresis vessel.

While irradiating the gel with UV at 365 nm, the target DNA band was excised using
a sterilized knife blade (Sterile Surgical Blades, Ruettgers HmbH & Co. KG). The
excised gel was finely sliced and placed in a sterilized 2 mL microtube, whose weight
was measured in advance.

[0090] DNA elution from agarose gel

The weight of the 2 mL microtube with the excised gel was measured, and the gel
weight was calculated by subtracting the pre-measured weight of the empty tube
therefrom. DNA was extracted from the gel using a QIAquick Gel Extraction Kit in ac-
cordance with the product instructions. Elution of DNA in the final step employed 50



Construction of selection marker activity protein plasggmid (PHU-eCDm-SPCM-pUCori) (Step 2) (1)
preparation of linear plasmid pSPCM-pUCori 31 Cleavage of plasmid pSPCM-pUCori was cleaved as
described below using the restriction enzymes Bcu 1, Xho 1, and Barn HI. Cleavage by Xho | was
carried out in order to suppress the background during transformation by uncleaved plasmid. 25
microliter of 10x Buffer Tango buffer included with enzyme) and 100 units of Bcu | were added to 5
microgram of pswlﬁﬁ)@g {fhe total amount was made up to 250 microliter using 0.1x TE. After
incubating at 37 Begreele for2iad BSR 00dugttivesebiuncalsbia kB rimeas, wittl (L IvaBE e thed using 0.8%

analytical agaro%?uﬁ%'eﬁ‘?&ﬁ@ﬁ%\m%‘é@M&%ﬁﬁﬂmﬁﬁﬂﬁ&?ﬁﬁﬁg £OMRAIRIPHMIEEREYRIE FGRCION
mixture was stored on ice V:fé"e Waltln for confirmatio D/Aft%é,clea]\llage was i:é)nflrmed protein was
o 61

removed from th8%: 58??&”&? b'ﬁ%{ FGF 1B BfEF Barn HI (buffer included
with enzyme) andVat urdesbfcBherDMNAvisrg et birstetbtoathd HédRtorataeh oenttiovias erdeap to 200

microliter using Qr%ét&%nﬁﬁﬁrm}ﬂ@églﬁeﬂt &&%@ﬁ&fﬂfe?agﬁ‘éﬁé @0&% ﬁhﬁfﬁ@h&%@%ﬂﬂlﬁ@n out, and
it was confirmed u5| %nggtﬁ% a[mta tlcal a oge %e that DNA had not. urk(,ler one iptern

decomposmon Cﬂ?e e conta me lrnea Oserﬁlxturgl s ore%vgrﬁ IE:OGrn %fie Waliﬁng for
confirmation. Aft&f &é%&é\%%ﬁﬁ%ﬁ}’ éHﬁélﬁl%é%fﬁé‘?ﬁé‘}/%ﬂ% heosrfmfscfeiiGATMixture.

50 microliter of 16xnBudifar Ra@)@ﬁfﬁgm%udadwmlenwm&beamﬁ@mmmt&omm inereadtled thereto,
and the total am%/ldpitt%\;v%magﬁup to 500 microliter using 0.1x TE. After incubating at 37degree C for
2 hours, froteln emoved from the enzyme reaction mixture, [0108]Fractionation by aaarose_gel

and excittR 1] ThdAdehaetionef Weg fé%f&r‘%&lé W%Pg fract|onated by subjecting it to

electrophoresis folERBmiratiesd GRd N ARID Hgangdriose: gpdl LaAnsiléXcision’
?escrlbfed Itn EXﬁE@@%eiln %W@@ﬁ@lﬁﬂ%%&z@ haub %&%@Hé’t‘! %Qi dtd%s@eﬂﬁﬂk%g 8% @garose gel
or purification w ar w er, FastRuler i
(Fermentas) Was§ A%QE%% ulﬁl(]ﬁ{? h %g &%@STOFE?NQ@V ]qute@ o tgr Ztn%&used
above by the sarﬁélfm'@cﬁbw aufiferDNAeoliien dfond Mg Brosetee (désoibedcin Ekémpﬂé)mter P&RDbf the
vector subjected ﬁﬁ&&r@%@fﬁwwwﬂﬁaﬁ%m&@%ﬁdm lienasd1sing DR Epamdr, 0.5
guantitatively anal ze(fl hy & spect RIQPRIAT Itlwr%g,rcpee%kgcwi §9kr0§% a |c garose gel as
BP band op. |t%

to whether or not the vector prepared was a sin at about ﬁ?% to the DNA
frag mem[@%?écted\t@%ﬁ@%lwiﬁa‘ﬁ@w@mm@éﬁr%wg@gﬁ{&kﬂ%ﬂfﬁﬁé%m AENRAHE g ment
excision from theaghedsdetrand perilibation, pflavad erdomend PatRt wayeaaisihgle.band in agarose

gel analysis. In QN o

Denature 98°C 10 sec

Anneal 45°C 5 sec x 30 cycles
Extension 72°C 60 sec
72°C 60 sec
4°C

I microliter and 3 microliter of the reaction mixture after the completion of PCR
were subjected to agarose gel electrophoresis, thus checking the PCR product. As the
gel, 2% analytical agarose gel was used.

From the result of the agarose gel analysis, it was confirmed that there was ampli-
fication of a target single band at about 1.1 kbp. The yield was about 1 microgram.

[0093]  Additional PCR

In the same manner as above, additional PCR was carried out for 5 tubes, and in total
about 10 microgram of PCR product was obtained.

Purification (protein removal and concentration)

After all of the PCR reaction mixtures were combined, they were purified using a
QIAquick PCR purification kit, and primer and protein were removed by a standard
method. For DNA elution, 50 microliter of 0.1x TE was used.



measurement using an absorptiometer, the concentigtion was 21 ng/microliter. Moreover, the
A260/280 ratio, which indicates the purity, was 2.049. [01101(2) Preparation of insert (HU-eCD
fragment) Using plasmid pAV001-HU-eCD-M968 (Patent Publication 5: WO 2007/136107), a DNA
fragment containing HU-eCD-M968 (a protein in which the N-terminal 9 amino acids of an HU protein
of Bifidobacterium and E. coli-derived CD were fused, and into which a variation was introduced for
enhancing the affiffyP Yo b rRRradeet)van dilgfeton dtbimasaath ld imanatarardisipingd by
PCR. Two stagegafort ksteRCiRophok&id RCRE e sXararedyoiatbaptotioryssland ascHlU-eCD fragment

was prepgied; 011l sERER Ep@Ration dfigPrditiensdenR&R amplification  PCR amplification
conditions were examined fo types of fragment - ragment 1 and HU-eCD _fragment 2).
(g pAVOO 1 HO e B ATt e ih O Y oD A e £ S v dared o

ice by adding to amstd¥ifizéd 0 2 mL PCR tube (Bio-B1K) 5 microliter of 10 pg/mL
PAV001-HU-eCD-MPhkrbltBricroliemaffer Brimefianajaetiarid saigyaldenef scdMFPonisure (2.5 mM
each), 0.5 microliter of icromolar HUeCD F3 prj microliter of 20 micromolar HUeCD inner
R primer, 0.5 miCeB S B bt BT A I PG R L R e o

this mixture were¢pBpda iPeHviskhieinamad). XAl thehhiel Bpskytinasistt deetitdedie bohtfitions
below, after the Paakitempearatioie de3ChedOBae grel) C Buéféuhas guetaifitadad diedaoinh and PCR was

carried out. [Mat 41 Benaly ¢ 386 100198 ARIAL 396 AR EXANIANGRF.ANN 362,00 98¢ 4C X

30 cycles W112] In the same manner, using pAV001-HU-eCD-M968 as a template, a PCR mixture
(HU-eCD fragmeftBARsToldpareisn- ﬂa%%‘?? AdHhT YRS YD IR C BER IS (B16-B1K) 5
microliter of 10 pgymiueANA0 @l+iilddaGDAIBBA Qi ak B¢ teurali GatiGrineStdemtbdifierh ddmigroliter of a
dNTP mixture (2 §4nM-e2eMxG:p_microliter of 20 micromolar HUeCD inner El primer, 0.5 microliter of
20 micromq%r HUeCD.R1 33 rimr, OSicrIiter.of PrimeSTARRs DNA polymerase, and 29.5
microlitet 0F 0-1x TE- 8t e bR RRTESrEHE ed in the same manner. In the same manner,
a thermal cycler wabsBCRopupdiat tHeatehditidresrbuloiioafearyhes biesirestigatatb subicsEto8degree
C the tubes weraplasaebiIRieon fant3BGitnwes sptHedagtd method as in the above-mentioned

'Fractionation by agarose gel and excision', and a target band at about 1.1 kbp was

excised. As the gel, 0.8% agarose gel for purification was used.
[0096] DNA elution from agarose gel

The weight of the 2 mL microtube with the excised gel was measured, and the gel
weight was calculated by subtracting the pre-measured weight of the empty tube
therefrom. DNA was extracted from the gel using a QIAquick Gel Extraction Kit in ac-
cordance with the product instructions. Elution of DNA in the final step employed 50
microliter of 0.1x TE.

Part of the purified PCR product was diluted by 10 times with 0.1x TE, and the
purified PCR product was quantitatively analyzed using a spectrophotometer. Elec-
trophoresis was carried out using 2% analytical agarose gel.

With regard to the DNA fragment subjected to the PCR product restriction enzyme
treatment, DNA fragment excision from the agarose gel, and purification, it was
confirmed that it gave a single band in agarose gel analysis. Moreover, from the result
of measuring concentration by DNA measurement using an absorptiometer, the con-
centration was 40 ng/microliter. Moreover, the A260/280 ratio, which indicates the
purity, was 1.927.

[0097]  (3) Ligation of pUC ori fragment and AAD 9 fragment

A ligation reaction mixture (reaction mixture 1) was prepared by mixing on ice, in a
sterilized 0.2 mL PCR tube (Bio-BIK), 4 microliter of 5x Rapid Ligation Buffer, 0.75
microliter (50 ng) of pUC ori fragment (66 ng/microliter), 6.25 microliter (250 ng) of
AAD 9 fragment (40 ng/microliter), 1 microliter of 5 u/microliter T4 DNA Ligase, and



IMath.5] Denature Anneal Extension 98C 55C 72C 42C 4 C 105 6 60 co sec sec sec sec x 30 cycles
[0113]After completion of PCR, the reaction mixtures were combined in one tube. The PCR product
was checked using 1 microliter and 3 microliter of the reaction mixture after completion of PCR. For
checking HU-eCD fragments 1 and 2, 0.8% analytical agarose gel and 2% analytical agarose gel were
used respectively. From the result of agarose gel analysis of the PCR product of HUeCD fragment 1,
it was confirmed%H&f‘-‘ﬁﬁ’é‘r@r\ﬁggéﬁwﬁﬁﬁ%ﬂ% B dlrgst i dnsmuHELBG 27 KEPNIHAANRYY was at
least 4.5 microgradg. b uethermoisein‘egBfbtegetanabysis bi thipPERk produdtiof HileBDwWeagment 2,
it was confirmed ghattpers,was amplification of a target single band at about 150 bp. The yield was
about 8 microgram.éOlM Purification by PCR purification kit The PCR product was sybjected to
purification in aceiAASBL ith G BPBERAUIER (FASUSH RIS B PR MOME , thus
removing the primeifieduidyDof ioigmanttiddinal 4tepeostlites pUbKiRapdh legpsioydiBornficidliter of 0.1x
TE. Fractionation:Ryifgar89e §ebAAA BXG i RhPUR Myedees kb, AukiiadI & By edustwias:
fractionated by the, 3ame method, as drvine abave: menrioned, Eractionation by agarase gel and
excision'. HU-eCL fragmen%?l was subjected to e ‘ectr(')p)horesis or 65 minutes usm% 0°%6% agarose gel
for purification, aH&eHeBriges MM BHISIRAE TORBPIFEE @Xcised. HU-eCD fragment 2 was subjected to
electropho0esis forShixendiires NSinch 25 e agaiass gelito p pURBaaioPaand Rutdigeidand Bt About 150
bp was excised. b%é?ﬂ'?ﬂﬁ)[‘)%'é‘&%lﬁ LR A0SR ALk SIPJTMBW&ﬁq?lHE‘?QoF%rQ&@SdQE'f%ﬁESEd above by

the same method as in the 'DNA elution from agarose gel' above. ) ) )
colony as a background after the subsequent step of transforming E. coli. Reaction

mixture 2 was used as a control for checking this background.
A thermal cycler was set up under the conditions below, after the block temperature

reached 22 degree C the tube was placed thereon, and ligation was carried out.

[Math.3]
22°C 5 min (ligation reaction)
65°C 5 min (reaction stopped)
4°C o

[0099]  (4) Transformation of E. coli
Transformation of E. coli JIM109 was carried out by heat shock using 1 microliter of
a solution after the ligation reaction. The operating procedure for the transformation
was carried out in accordance with a method described in the product instructions of
Takara E. coli IM109 Competent Cells (Takara Bio Inc.). With regard to an SOC
suspension after transformation, 100 microliter of the original liquid and 100 microliter
of a 10 times dilution by SOC were plated on two LB agar media (containing 75
microgram/mL SPCM). Plates inoculated with E. coli transformed using ligation
reaction mixtures 1 and 2 were defined as plates 1 and 2 respectively. These plates
were placed in an incubator set at 37 degree C and cultured overnight. The numbers of
colonies formed on the plates were counted.
When transformation was carried out using the ligation product of the purified pUC
ori fragment and the purified AAD9 fragment (ligation reaction mixture 1), 28 and 37
colonies were formed on the selective media per 100 microliter of the 10 times dilution
bacterial liquid, but when transformation was carried out using reaction mixture 2 of
the control, no colonies were formed. The background was very low, suggesting that
ligation and transformation were carried out well.
[0100]  (5) Checking plasmid

Culturing of recombinant E. coli



Ouantitative analysis of purified PCR product Part ofghe purified PCR product was diluted by 3 times
using 0.1x TE, and quanti- 34 tatively analyzed by a spectrophotometer. The concentration of
HU-eCD fragment 1 and the concentration of HU-eCD fragment 2 were both 47 ng/microliter, and the
yield was about 2.3 microgram. 101161 2nd PCR Examination of conditions for PCR amplification
The purified HU-eCD fragment 1 and purified HU-eCD fragment 2 were used as a template, and PCR
conditions for coRrELIMGRBM R eBRUFIER SBFE[4r TSI BhtetRPISHU MBS Ay GFPEHifEl HU-eCD
fragment 1 (aboutsing iep). et 7limgdof umfiegl 4 UECD Hragm8ati2wabohirgsd wish R relmikés, and

the CO“Centrat'olﬂ,aéqﬁdlé%&&ﬂt&r&ﬁ/ﬁi‘?ﬁ%ﬂ %@HMJ&@J ReIRORL LR RS lgﬁgggvgg,gfggments
was 1:1. Preparrfﬁorj}r%f ;)rlmer mixture 10 mi m"ﬁjf 20m cromofl@ré-lU%CD F3 é)rlmetr. aré%lo
microliter of 20 niiédrid %‘PHW@(%‘&C? Bithte? Riake 883&%%@&1)8 St PG PPy TEIERAPETON of
PCR mixture 1 mishelitEheyf weselseigiaishalitog Fise@Difragateritdegind @ anikcaloumidrehitter of 5x
PrimeStatl m buffeikifignaicsolites et @ dd T Mhdure (2.5 mM each), 0.5 microliter of PrimeSTAR"s

DNA pol se, and 32.5 microliter X TE were added to a sterilized 0.2 mL PCR tube
(Bio-Bl%ma%r@ mi Exgac%on o el %&Ae, thus giving a PCR reaction mixture. Three tubes with

this reaction mixtulevilkeopFaphautitiehiuidatis Phasddr. (02 8 TAitRe iBl-cPisertnhes-sBrup under the
conditions belowyeafiginihe dibcke Ruipevaite & femcice il degieadn dhgltishead weseqigteddhereon, a

cycle of 98 degrgqG{Qf ﬂ)‘ﬂli%fs”&%&?e%&%%@&i%{?&?@&c‘ﬂﬁ&r&‘H{iﬁﬁ%% P ENces: 2

microliter of the primer mixture p;rbeé),ared above was then added and mixed therewith at 72 degree C,
1

and the reaction BRRNMOERETRBHIR Hretner bR ar oA ARRBYL R I WBS ItbrhBleted, the
reaction mixturesintitve ¢hppesRURNAas therBnadridpned mto drtertabe. 1 pVigthy & Udedenature 98C 10

sec ANnAIGHC S BRG EXBRSIOSr (e dAhBBE of plasmid DNA
The plasmid extracted above was diluted by 20 times with 0.1x TE, the DNA con-

centration was measured by a spectrophotometer, and the quality was checked by the
A260/280 ratio.

From the results of carrying out extraction of plasmid DNA from recombinant E. coli
twice, the A260/280 ratio, which indicates the purity of DNA, was 1.944 to 1.972, and
the purity of the plasmid DNA was good. The yield was at least 5 microgram when
combining the two extracts.

[0103]  Cleavage by restriction enzyme

Cleavage by Bcu I on its own, cleavage by Bgl II on its own, and cleavage by both
Bcu I and Bgl II were carried out using 100 ng of plasmid DNA. The reaction
conditions were in accordance with the product instructions for the enzymes. The
reaction volume was 20 microliter.

For all 6 colony strains, two bands at about 700 bp and about 1.1 kbp were detected
when cleavage was carried out by the two types of enzymes Bcu I and Bgl II.

Furthermore, one band at about 1.8 kbp was detected when cleavage was carried out
by a single enzyme of Bcu I or Bgl I1. This suggests that for all strains the plasmid size
and constitution were as designed.

[0104] Checking plasmid DNA sequence

20 microliter of the plasmid DNA solution cleaved by the restriction enzyme above
was mixed well with 2 microliter of 10x Loading buffer, and this mixture was
subjected to electrophoresis by a standard method.

A sequence reaction was carried out using a BigDye Terminator v3.1 Cycle Se-
quencing Kit using the plasmid extracted by the above electrophoresis. As a sequence
primer, primer sets 1 and 2 shown in Table 3 below were used.

Alignment of the sequence was carried out using GENETY (R)ATSQ analysis



72C 60 sec 4C co 1 microliter and 3 microliter of thg reaction mixture after the PCR was completed
were subjected to electrophoresis using 0.8% analytical agarose gel and Ix TBE buffer (0.5
microgram/mL ethidium bromide). 35 It was confirmed by agarose gel analysis of the 2nd PCR
fragment that there was amplification of a target single band at about 1.8 kbp. The yield was about 13
microgram. W119]Pur|f|cat|on by PCR purlflcatlon kit The PCR product was subjected to purification
in accordance witATHEBrERANA hRAPRIAN RSP tHE IR BE RO UL iR St B 35 $BMTVING the
primer. Elution ot&hpasedtivttitiad desjpoddisequantic&bBQ eMPIOyer 50 microliter of 0.1x TEE. Part of

the PCR product/i&ﬁéejémg% gaﬁlagm% ASTRNQHRA Wast @I&%qs%é&em&ﬁtwfﬂhg dxieand
guantitatively an pectr otometer, 0 atme rodu with restriction
enzyme The p odﬁ& RIS E}%ﬁ{é’%ér?&st 5,1895 &Hul ]é?ﬂc?“ééam HI.
microliter of 10x Belfepepspectbatier included with enzyme) and 100 units of Bcu | were added to 5
microgram of IOU@i@s&ﬁﬁx@&@%@&&ﬂﬂdhﬁtﬁ@tﬁkﬁmwﬂ{a\t\/ﬁlﬁtm&desmtﬂ)zﬁ@miﬁmﬁﬁﬁplbﬁiﬂ@ 0.1x
TEE. After mcubatlp% ?td3t7ro ee C for 2 h% O(S) n(?ﬁ&i}i as, taken out, and it was confirmed
using 0.8% analytlc agarose ge at DRA aanotaLuﬁ3 ergon nternal decomposition. The tube
containirl§ tHélenzyme reaction mixture was stored on ice while waltlng for confirmation. After carrying
out confirmation by electrophoresis, protein was removed from the enzyme reaction mixture. 20
microliter of 10x Buffer Bam HI (buffer included with enzyme) and 80 units of Barn HI were added
thereto, and the total amount was made up to 200 microliter using 0.1x TE. After incubating at 37
degree C for 2 hours, 100 ng thereof was taken out, and it was confirmed using 0.8% analytical
agarose gel that DNA had not undergone internal decomposition. The tube containing the enzyme
reaction mixture was stored on ice while waiting for confirmation. After carrying out confirmation by
electrophoresis, this enzyme reaction mixture was purified using a QIAquick PCR Purification Kit.
[0121]Fractionation by aaarose_gel and excision The PCR product cleaved by the restriction
enzyme was fractionated by the same method as in the above-mentioned 'Fractionation by agarose
gel and excision’, and a target band at about 1.8 kbp was excised. As the gel, 0.8% agarose gel for
purification was used, and 75 minutes after starting electrophoresis, when a target band at about 1.8
kbp reached a position about 1/3 of the way along the gel, the electrophoresis was ended. As a DNA
molecular weight marker, FastRuler DNA ladder, Middle Range (Fermentas) was used. [0122]DNA
elution from agarose gel DNA was eluted from the gel excised above by the same method as in the
'DNA elution from agarose gel’ above. 36 Part of the PCR product subjected to the agarose gel
purification was diluted by 3



times using 0.1x TE, and quantitatively analyzed by g spectrophotometer. Confirmation by
electrophoresis was carried out using 0.8% analytical agarose gel. After the PCR product was
subjected to the restriction enzyme treatment and the agarose gel purification, the DNA concentration
was measured by an absorptiometer and was found to be 41 ng/microliter. Moreover, the A260/280
ratio, which indicates the purity, was 1.932. Furthermore, in electrophoresis analysis using agarose
gel, there was a EF?&’I]Q Bhnd at about 1.8 kbp. [0123](3) Ligation of linear pSPCM-pUCori and HU-eCD
fragment A ligation reaction mixture (reaction mixture 1) and control reaction mixtures (reaction
mixture 2 and reactidteixtureR3) MRS Fef P SpieRCHY follows. Reaction mixture 1 4 microliter of 5x
Rapid Ligation Buffeimednmigroliter (50 ngkqﬁmﬁ?(ﬂ?/lﬂpwaorl (21 ng/mlcrollter) 3.7 micgeliter (150 ng)

of HU-eCD fragm?:}( (ﬁlq@(gmcrouter) lﬁlé‘ﬁ‘oétﬁr u/m; rolter -Ligase, and &.7, microliter

of 0.1x TE were added to-a-0-2- mL-PCR-tul so-that-the- mo ar-ratio-of-the hnear

pSPCM-pUCori (aB8Y{ S RBIST 0 the HM&F&BW@ fa%ﬂ@%,ﬁgbxW%Al%,,(also,,ﬁﬁﬁds,a ratio
by weight), and mikind'weglSarried out orA€H, thisigiving adigatidr redetidntmixture (redstioh mixture

1)S F?éi/f] leegctlo& PR %\ﬁm)lll%rly, 4 jqrelicer frt:ﬁ?s Mml@@:amﬁr&eﬁ@rc? g {"Z'Cgoiéﬁﬁ (I50 Ilg]g of
p pUCori micrajifer); 1 -micrg T4 an icroliter o
0.1x TE were add 1&2%/ e@—z%vgﬁ_ PER. tub(g lglLllek;(?l ﬁ%‘\'é\t}\rﬁﬁg out.on.ice ¥Hus giving a
reaction mixture wih énly488PCM- pUCorA(Té’a@tibh m&mr@@? f@ﬂ?ﬁ@éﬁ@t@n mixture §681mllarly 4

microliter of 5x RapidigatinnBeffer, 3. 7mqmeﬁx(¢§@mgwt ngQEUt[agmwB(M nghgucroliter), 1
microliter of Suhinic er. Igase, § € adde

0q
A : AG
tube (Bio-BIK), and- mlxmg was-carried-out on-ice;- -hus |V|ng a‘reaction mlxture with onll%/ﬁm-

fragment (reacUon%%h?d’ﬁW@@iGﬁA thefpidf %@r% $étlap tivaér the Yehitions be after the
block temperature(redzhag R tlepe C tGe (UNESAWETE flacEQtAerdod] aidTigation waseakried out.

[Math.7] 22C 5 mlq@lgﬁtg% r@g@&&g) 65CM'RW%@%W§%@CT‘AOF %YTThe proporggp?f the
ft T -

background due to3 asmi
reaction mixture :
using 1 microliter M&hé\édﬂﬂllon after the H@”ﬁ@ﬁ@d&%@(ﬁ&@@&me method as in 'Tra¥gformation of

E. coli described ipfEampts 1. ACG CCC TGC GGC ACT Set 3
060403 HU upstream
cloning
pAVeCD1482 atg ATG GCA TAC AAC AAG TCT GAC CTC  Set3

GCG CAT GGC AAA CGC TGA AAT GGC

_(

TTT GCT TAG TCCATG TTG TCA TCA Set 3

D seq (F el 3
CDseq (F) AGA TTG Setl
GTG ATG CCG CGA CGT TTT GGA TAC
CDseq (R) CTA TCG Set 3
CD$92 D314A CGC GTT AAA GAG ATG CTG GAG T Set 3
R-pTR6 R7 GTC TGG GGA GTC CTG CGT TC Set 4
pBLESI00 F3 TAT GCT GAG GCC ATG TCC AAT GAG A Set 4
R-pIB6 R6 GIC AGG TCG T'TG AGC AGG AAC Sel 4
TB6 F5 (pBLES100

i 5 2P GAA GAT CGA GCG CCA GTA CGT GAA  Set 4
060219-pAVO0I-1  GTG AAC ACC TCG CCG TAC € Set 4
36 F 4754 CAA CCG CGA ACA TCA TGC GC Sel 4

[0106]  <Example 2>

Construction of selection marker activity protein plasmid

(pHU-eCDm-SPCM-pUCori) (Step 2)
(1) preparation of linear plasmid pSPCM-pUCori



In transformation using the ligation product of the vegtor and the insert (ligation reaction mixture 1), 34
to 38 colonies were formed on a selective medium per 100 microliter of 10 times dilution bacterial
liquid, whereas in transformation using control reaction mixture 2 in which only the vector was ligated
and control reaction mixture 3 in which only the insert was ligated there was 0 to 1 colony. The

background was very low, suggesting that ligation and transformation were carried out well. [0128](5)
Checking of plas%@(gﬁbq;ﬁg@éécombinant E. coli Carried out in accordance with the method

described in the p8€lvi- ﬁlﬂﬂluringast:tenm@bﬁr@st@e:bﬁélﬂmsuﬂbgdhn Exaivpta dnGuiktsriBgvias

carried out for 204, Hourzd BXRE{00 104 PIgS Nﬁw%@ﬁﬁ'ﬁ@'d%ﬂt%%?&&r @@E\%Y}ég@tﬁ&e method
described in the Eectlon E traction ofgasm scrlwed in Example 1. [0129]Measurement of

concentration of PI&EIRY! TiRg A arHOé]c #aH8 hethod described in the section
'Measurement of2Someentitetion tPpRusited oW destathed ud@xaiiptazymyaed the votizehBations of

DNA extracted fm%ﬁ%&&@@@%tﬂﬁﬁi&hﬁgr@ﬁﬂ idffp@P@MC}BQJm SirRIRRV6R mﬁﬁﬁiﬂf@‘éﬂs the1426@280

ratio, which indic sthtlar L{élrt%sg)ftr}?% grfgnc 3945[93% 16 a for %url'%/ @HI %plasmld
DNA was good eyie Wasa mlcrogram srlc ion enzymé eavage by Beu

| on its own, cleaPSERObY Bk N SH itd Sib s eiserdgsing B % BeHtigabiasainskewebatcderied out
using 100 ng of plaspudiNAvakhergaekdn conditions were in accordance with the product

Instructions for thfh@%&%ﬁtéﬁ&%é‘%ﬁ‘&%ﬁ?y‘ﬁ%%%%ﬂ%Qtﬁ?éc&%ﬁ{o@&%%ﬁ%%ﬂﬁ% gl glggispphoresis

Agarose gel electrophoresis was carried out using 0.8% analytical agarose gel. With regard to all six
of the cloning strafSIBRENLAY &F Slsavtae 8 R SWHE Rt RERE T SYASCIBROXEL VAR the e Bipes of

enzymes Bcu 1 ansatBanmmiiuFerthermore, one band at about 3.6 kbp was detected from cleavage with

enzyme By on iig ﬁﬁé}cﬁ{té%’ﬂ 1'd!< @uite o Thigavee et tRatiemhalh ismeloniagsiginsthe
plasmid size and%con ution W S deS| d 38 0131&Ef Checkin Iasmldé@m sequence.
t

Sequencing was ‘gﬁ’ieuasq eli?ltg %’S?t TR %i/ s%?nté? RYE8LH HiE'&ection
'Checking plasmfd IBNA- s@ﬁf%ﬁ@@b@éggrﬁ%éad@g%fﬂéﬁhwsa Kithnarthsieneweetekenouinand in

Table 3 describeq inak-¥asfiplacll weng 03d ahhe miasmidRegentide PRAURACeAatalignment was
compared with the desﬁggd‘nl\led seguence (SEQ ID NO:2). The plasmid sequences of all six cloning
strains matched (SIBP hd It was confirmed that the target strains were obtained in all cases.
One strain was se@@éam%w&amﬁ@ hSriRGy SIPAiPRs ORI PIE MRE elared bisforhilisvaiting (Pas

defined as 'pHU-e&Dm:SRaMhtiChyv{Rd 32k <bxfimpié Broeonstiuatinovet] Shotitlenplasimite
(PCDshuttle) (Step,3) Ll Rigparation of linear plasmid pHU-eCDm-SPCM-pUCori

50 microliter of 10x Buffer R (buffer included with enzyme) and 400 units of Xho I
were added thereto, and the total amount was made up to 500 microliter using 0.1x TE.
After incubating at 37degree C for 2 hours, protein was removed from the enzyme
reaction mixture.

[0108] Fractionation by agarose gel and excision

The vector cleaved by the restriction enzyme was fractionated by subjecting it to
electrophoresis for 75 minutes by the same method as in 'Fractionation by agarose gel
and excision' described in Example 1, and a target band at about 1.8 kbp was excised.
As a gel, 0.8% agarose gel for purification was used. As a molecular weight marker,
FastRuler DNA ladder, Middle Range (Fermentas) was used.

[0109]  DNA elution from agarose gel

DNA was eluted from the gel excised above by the same method as in 'DNA elution
from agarose gel' described in Example 1.

Part of the vector subjected to the agarose gel purification was diluted by 3 times
using 0.1x TE, and quantitatively analyzed by a spectrophotometer. It was checked
using 0.8% analytical agarose gel as to whether or not the vector prepared was a single
band at about 1.8 kbp.

With regard to the DNA fragment subjected to the plasmid pSPCM-pUCori re-



Cleavage of plasmid pHU-eCDm-SPCM-pUCori was,cleaved as follows using restriction enzymes
Bcu 1, Hind 1ll, and Sal 1. Cleavage by Hind 111 was carried out in order to suppress the background
when transforming in a subsequent step. 10 microliter of 10x Buffer O (buffer included with enzyme)
and 34 units of Sal | were added to 5 microgram of pHU-eCDm-SPCM-pUCaori, and the total amount
was made up to 100 microliter using 0.1x TE. After incubating at 37 degree C for 6 hours, 50 ng
thereof was takef'3tH 877 WaS EUAFhANSINGHTSN SHANBRAI UG ARGS8Br T ddtbiposition was
complete. [0133]iifieatube tovtairinrthedahayingareactioglmbauienvasetereel analysiwhildOWating for
confirmation. Aftgrcleavagshkisakhwassanfiper, dhis SResmeaitsAFton MixiHiewas purified using a
QIAquick PCR Puyrification Kit. icroliter of 10x Byffer Tango gJuffer incl %ed with enzyme) and 50
units of Beu | were AgYed & ,Og%gétf?él?ot‘gpécrﬁbﬁf%st a4 Wp‘?’c?srz]géj icroliter using 0.1x TE.

After incli®btiMg at(37 Riepreasionfor Rseouild UoebtBitregaeersmoved. 10 microliter of 10x Buffer R (buffer
included with enzyme) @pr«2%i¢pitsyebitindsIHoreraasidgd iireieliansbins: tatel 2009UR6WEs made up

to 100 microliter psi 1Xx TE. After inc i t egree C. for 2 hours, the DNA splution was
uriied ana condN e O AR B i SR A GNP IS
and excision THEWGbrtREVRBIAEBHiAbagEHR e Evaelfrdetivehicl Mpindisetnanthitiod as
in 'Fractionation byhrR@arest geinanasaxtisioned ésceiiechdmni Xasyplnity docsatarget baay, ahabout 3.6

kbp was excisedpf%lﬁ%q&pm&%ﬁiﬁwaér%g@& %g%hﬁgi%{el‘cpﬁfg@ﬁnutes using 0.8% agarose gel for
purification. As a molecular weight markeré\?%uick-Load lkbp DNA ladder (NEB) was used, 39

0135]DNA elution frih SR 6 bt BB S RER Hross fraerige 2y s LA 9BSvaEyAhE Werh® method
as in 'DNA elutiofrdppmragaropepekdlescribed in Example 1. Part of the vector subjected to the
agarose galipyrificafigsryas diluted by 3 times with 0.1x TE and quantitatively analyzed by a
spectrophotometer. When the absorpance of e DNA fragment after the treatment of plasmid
pHUeCDm-SPCMEEEH e R e neyrid &b urification by agarose gel was
measured, the corideRteaniplif iwaten T onglianoieic Sathanth e eetypes 0f28aeragies WildtetHdicates
the purity, was 196im&d36}2) Rrepantayekiirdy-RepB gene (insert) In pBLES100 used as a PCR
template, the C-terminal regj e f RepB .gene and N-termin } f the ORE of the
assumed membB Igélnneg &%Sé@?&%%?éf’e : IEY%P earEt(a) tgfge?ear%[’t%e %iurrﬁe ‘E%g?oﬂrrfr %%%%HEEnslated,
the assumed ribdsSTREBRTER R <fe RiheltsstadoreititatChcodonCRTEbsH Bienfl B \weit ¢Rliged to
other nucleotides:fIn(tpigedspAVie0dedigreGs\d068, thahiiceotinaing scibsaéRefiB tuéfa uhechanged.

Two-stage PCR (]sRCR 208£PG DGR %ﬁﬁréﬁghﬁ%ﬁﬁﬁf&‘én’ﬁ%r EHus ARG AN LN Sap - gene.

0137]1st PCR Examination of conditiog?sr or PCR am%llfic tion PCR amplification conditions were

examined for twt/BEs BPIALTOSIRE Yo IHE BB YRhE Y BRR RepEREng pymcroliter of

PrimeSTARMS DNA polymerase, and 29.5 microliter of 0.1x TE. 3 tubes of this

mixture were prepared in the same manner.

A thermal cycler was set up under the conditions below, after the block temperature
reached 98degree C the tubes were placed thereon, and PCR was carried out.
[Math.4]

Denature 98°C 10 sec

Anneal 55°C 5 sec x 30 cycles

Extension 72°C 100 sec

72°C 60 sec
4°C w
[0112]  In the same manner, using pAVO01-HU-eCD-M968 as a template, a PCR mixture

(HU-eCD fragment 2) was prepared on ice by adding to a sterilized 0.2 mL. PCR tube
(Bio-BIK) 5 microliter of 10 pg/mL pAV001-HU-eCD-M968, 10 microliter of 5x

PrimeStar™ buffer, 4 microliter of a ANTP mixture (2.5 mM each), 0.5 microliter of 20

micromolar HUeCD inner F1 primer, 0.5 microliter of 20 micromolar HUeCD R1



OriV-RepB gene 1 Using pBLES100 as a template,;3 PCR mixture was prepared on ice by adding 5
microliter of 10 pg/mL pBLES100, 10 microliter of 5x PrimeStail m buffer, 4 microliter of a dNTP
mixture (2.5 mM each), 0.5 microliter of 20 micromolar OriV-rep outer Fl primer, 0.5 microliter of 20
micromolar OriV-rep inner R1 primer, 0.5 microliter of PrimeSTAR"s DNA polymerase, and 29.5
microliter of 0.1x TE to a sterilized 02 inE PCR tube (Bio-BIK). Three tubes of this mixture were

prepared in the S¥EmEnHBicrAitreABIiBfaLARES 2BY P ﬁa&wﬁ?e%%ﬁh%ﬁg%%%%@e}%he block
temperature reachiésa8bde gfabi Criivaurheswereppladen tireseme, mnth&CR was carried out. [Math.8]

tfr)]enature Annealif-yie @éﬂﬁg r@é&ﬁ%%%&%ﬁ%ﬁc‘itg wg%é%ﬁ%@ﬁﬁfe %%ﬁcﬁﬁeﬁse&ed ¥owd ﬁY@ﬂ%%% 40 '2

e same manney, usin S ate mixture was prepared o adding
microlter of 10 pEJFRE BATESTE0, 56 koL 61 b B S P BUR o e R AT
mixture (2.5 mM &aghy, @16 microliter of 20 micromolar OriV-rep inner Fl primer, 0.5 microliter of 20
micromolar OriVeR@uter Rl primer, 0.5 microliter of PrimeSTARE's DNA polymerase, and 29.5
microliter of 0.1x TE to a sterilized 0.2 mL PCR tube (Bio-B1K). Three tubes of this mixture were
prepared in the samBamaners013BAchdinaeycler was set-up under the conditions below, after the
block temperature r%gp_ed 8 degége ttgbtubes were placed thereon agg PCCR yias carried out.

[Math.9] Denature Anneal Extension 98C 60E72C 72C 4C 105 25 60 60 Sec SBC sec sec x 30 cycles
Extension 72°C 6 sec

72°C 60 sec
4°C o
[0113] After completion of PCR, the reaction mixtures were combined in one tube.

The PCR product was checked using 1 microliter and 3 microliter of the reaction
mixture after completion of PCR. For checking HU-eCD fragments 1 and 2, 0.8% an-
alytical agarose gel and 2% analytical agarose gel were used respectively.

From the result of agarose gel analysis of the PCR product of HUeCD fragment 1, it
was confirmed that there was amplification of a target single band at about 1.7 kbp.
The yield was at least 4.5 microgram.

Furthermore, in agarose gel analysis of the PCR product of HUeCD fragment 2, it
was confirmed that there was amplification of a target single band at about 150 bp. The
yield was about 8 microgram.

[0114] Purification by PCR purification kit

The PCR product was subjected to purification in accordance with the procedural
manual for the QIAquick PCR purification kit, thus removing the primer. Elution of
DNA in the final step of the purification employed 50 microliter of 0.1x TE.

Fractionation by agarose gel and excision of PCR product

The purified PCR product was fractionated by the same method as in the above-
mentioned 'Fractionation by agarose gel and excision'. HU-eCD fragment 1 was
subjected to electrophoresis for 65 minutes using 0.8% agarose gel for purification, and
a target band at about 1.7 kbp was excised. HU-eCD fragment 2 was subjected to elec-
trophoresis for 65 minutes using 2% agarose gel for purification, and a target band at
about 150 bp was excised.

[0115] DNA elution from agarose gel

DNA was eluted from the gel excised above by the same method as in the DNA

elution from agarose gel' above.

Quantitative analysis of purified PCR product
Part of the purified PCR product was diluted by 3 times using 0.1x TE, and quanti-



The PCR products were checked and the yields thergof were estimated using 1 microliter of each of
the reaction mixtures after PCR was completed. As a gel, 2% analytical agarose gel was used. From
the result of agarose gel analysis of the PCR product of OriV-RepB gene 1, it was confirmed that there
was amplification of a target single band at about 1.3 kbp. The yield was about 4.5 microgram.
Furthermore, in agarose gel analysis of the PCR product of OriV-RepB gene 2 it was conflrmed that
there was ampliffaiigh hal¥ard yswecgaﬂaoa@%t&m%%%eg?@ fleitidshbagre |
microgram. [014@}eutiticanoenbytRE Rijditifie@omagncine RelR prdddictsmereqhueifieddarhed yield
concentrated in qgg@ggaﬁ]p@ yith-fogtapdard method (the operational procedure of a Q1Aquick PCR
purificati k@t racti jon by aearose ael and excision of PCR product The PCR product purified
and conié]ﬁllr as fractlonated by the same method as in 'Fractionation by agarose gel and
excision' describe B pasderPoROwinpIegaBagene 1, electrophoresis was carried out

for 80 minutes usm&;ﬁ%feame(gel fﬁﬁlgﬁiéﬂflqaiiﬁlrpdﬁﬁé‘d‘ Iqwaéqg hapsattabouteli3lbr reached a

position about 1/ ann gﬁl@coh?h%otnrg?o oCreS|s was ﬁ‘ Wer As a moleaular weight marker,
FastRuler DNA Iadﬁ% ange was useéd: Onthe ot an Wﬁ respect to OriV-RepB gene 2,

electrophoresis was @88 RINBRENuUtes using 2% agarose gel for purification. When a target
band at about 40031y @@h@ﬁtﬁ@bﬂtbﬁ(&b@mtgmanwayaakmng ngtgglasdetlropborsisisdasiended. As a

molecular 41 welgh mazke hagiRulersy 'N@ \Addsg;kay ﬁﬁ@ﬂ@éﬁﬁ‘éeif&ﬁﬁo&%‘éja ﬁ%%‘ﬁ'o“ from

agarose gel DNA waseluted from thzr%e excised abave by the same method as ih 'DNA elution
from agarose geF‘%{é‘e‘EFfﬂgﬁrlﬂs% ORarsa %Ugr%flxa/%‘fst%’ﬁ{ﬂgﬂeﬂlﬁéﬁsr}r&duct Part of the
purified PCR prodiirépas ot tiimésrevith 0.1x TE, and quantitatively analyzed using a

spectrophotometer M%%P%H&M@Iﬁf%éb@wmgﬁh@%ﬂ%?éi@ﬁﬂéﬁ?f sybjgeted to
measurement usm rl%gg%?fﬁgrﬁiter the concen ?gtlons of OriV-RepB gene 1 and OriVRepB gene

2 were 37 ng/mlcrr iRFOTErFES p%%’ﬁ H} iyt ﬂ%%sPCR Examination of conditions
for PCR HhhplificatiugparihenyirfieR @infureepB fragment 1 and purified OriV-RepB fragment 2 were
used as a template, ﬁ[@dﬁ@R&Qﬂ@iltlegm@%ﬁenﬂBGMHgme{elmmd Ryepriatian of smplate

325 ng of purlfleq,Orl 5%91%f1§9ﬁ rr}ltlclréflgr O&l ?ﬁx'f'?{?) 04 1 &ggm%punfl)e 9r|V R %B fragment 2

(about 400 bp) were & mixed, and the concentration was a justed'to 1 ng /micralitsr usm 1% TE. The

mixing ratio of puf ¥ﬁ@8&$ﬁﬁ%rﬁ@m?ﬁa§%&%ﬁﬁéd‘@?wh@éﬁ’é(?rb?@%h‘@e\/@&gef ioa?s a molar
ratio. 101431 Prepardiwed 02pnm@CRixibed Bi@®B KL ramdotakiQg i-ae paotiédront phiiees thos @0ing

micromolar OriV-Je-RUiEL RInRARESVEI O bBES D RHYRE 203RHB Smixture were prepared in the

same manner.

[0118] A thermal cycler was set up under the conditions below, after the block temperature
reached 98 degree C the tubes were placed thereon, a cycle of 98 degree C for 10 sec
and 72 degree C for 100 sec was carried out for five cycles, 2 microliter of the primer
mixture prepared above was then added and mixed therewith at 72 degree C, and the
reaction below was carried out in the thermal cycler. After the reaction was completed,
the reaction mixtures in the three PCR tubes were combined into one tube.

[Math.6]

Denature 98°C 10 sec
Anneal 60°C 5 sec x 30 cycles
Extension 72°C 100 sec
72°C 60 sec
4°C
I microliter and 3 microliter of the reaction mixture after the PCR was completed

were subjected to electrophoresis using 0.8% analytical agarose gel and 1x TBE buffer

(0.5 microgram/mL ethidium bromide).



Preparation of PCR mixture A reaction mixture waggprepared by adding 1 microliter of the 1
ng/microliter OriVRepB 1 and 2 mix, 10 microliter of 5x PrimeStar'm buffer, 4 microliter of a ANTP
mixture (2.5 mM each), 0.5 microliter of PrimeSTAR"s DNA polymerase, and 32.5 microliter of 0.1x TE
to a sterilized 0.2 ml. PCR tube (Bio-BIK), and mixing on ice. Three tubes of this mixture were
prepared in the same manner. 531441A thermal cycler was set up under the conditions below, and
after the block teFh"BeFaRiETE @Hé&@@%eﬁjﬂé@%ﬁ%%ﬁ‘é%@%&éﬁ%ﬁ%r@&ﬁh% KRJeBto8
degree C for 10 pddiexithid didegugetGifgic/thse atvuhswdridd puttieryiikid exslebpit farolitepehthe

primer migiyig preparert aRAVeRRIBaRBdERs fpd mixed therewith at 72 degree C, and the reaction
below was carried,ﬁlljt e thermal cyc gr. ath. 101 Denature 88C 10 .sech Anneal 6QC 5 sec x
product was subjected to purification in accordance with the procedura

30 cycles Extension'?
manual for the QIAquick PCR purification kit, thus removing the primer. Elution of

DNA in the final step of the purification employed 50 microliter of 0.1x TE.
Part of the PCR product from which the primer was removed was diluted by 50 times
with 0.1x TE, and quantitatively analyzed by a spectrophotometer.
[0120] Treatment of PCR product with restriction enzvime

The purified PCR product was cleaved using the restriction enzymes Bcu I and Bam
HI.

25 microliter of 10x Buffer Tango (buffer included with enzyme) and 100 units of
Bcu I were added to 5 microgram of purified PCR product, and the total amount was
made up to 250 microliter using 0.1x TE. After incubating at 37 degree C for 2 hours,
100 ng thereof was taken out, and it was confirmed using 0.8% analytical agarose gel
that DNA had not undergone internal decomposition.

The tube containing the enzyme reaction mixture was stored on ice while waiting for
confirmation. After carrying out confirmation by electrophoresis, protein was removed
from the enzyme reaction mixture.

20 microliter of 10x Buffer Bam HI (buffer included with enzyme) and 80 units of
Bam HI were added thereto, and the total amount was made up to 200 microliter using
0.1x TE. After incubating at 37 degree C for 2 hours, 100 ng thereof was taken out,
and it was confirmed using 0.8% analytical agarose gel that DNA had not undergone
internal decomposition.

The tube containing the enzyme reaction mixture was stored on ice while waiting for
confirmation. After carrying out confirmation by electrophoresis, this enzyme reaction
mixture was purified using a QIAquick PCR Purification Kit.

[0121] Fractionation by agarose gel and excision

The PCR product cleaved by the restriction enzyme was fractionated by the same
method as in the above-mentioned 'Fractionation by agarose gel and excision', and a
target band at about 1.8 kbp was excised. As the gel, 0.8% agarose gel for purification
was used, and 75 minutes after starting electrophoresis, when a target band at about 1.8
kbp reached a position about 1/3 of the way along the gel, the electrophoresis was
ended. As a DNA molecular weight marker, FastRuler DNA ladder, Middle Range
(Fermentas) was used.

[0122] DNA elution from agarose gel
DNA was eluted from the gel excised above by the same method as in the DNA

elution from agarose gel' above.



90 sec 72C 60 sec 4Cco 0.5 microliter and 1 mjgroliter of the reaction mixture after the PCR was
completed were subjected to electrophoresis using 0.8% analytical agarose gel and Ix TBE buffer (0.5
microgram/mL ethidium bromide). In agarose gel analysis of the 2nd PCR fragment, it was confirmed
that there was amplification of a target single band at about 1.6 kbp. The yield was at least 6
microgram. [0145]Purification by PCR purification kit The PCR product was sulﬁggﬂed}é})ﬁuriﬁcation

in accordance with i B EEQ PAPHSh SRS e dOCIA GERERSE ER DIifcHSh e ing the
primer. Elution ofibksAuiinign €.findlStepdofuhetipuifetationl greg loy e ds0trorolisrcefir O CxnFE.  Part of

the PCR productframwhich dersjner-was iermpved Yasdilved .20 jinespiQ 14 TE, and
guantitatively an%gz&edkﬁbﬁjg pecg&ahotoné@tgr. I§_14t 1Treztitment or1; PCR rot uctt\g\tn estriction
enzyme The puriftt'P AL WhE USAVES GSiMY 1T FES IR ENRSE BER *ARd"Sal 1. 10
microliter of 10x BeefescebpiafigaciodcdeNiN ArcoperafandPBasnsaofiSditywerebaopsdms Bt
microgram of the;purfiadRfaR pIQAuCH @Rddie tatalareewll Hesamesiesin i8¢ Abhmictadifasetsing 0.1x
TE. After inoubaing af 37 degres & for Gihouis, 50 no. hersof was taken out, and it wes gopfiped
using 0.8% analytic ag%rose gelfthat ,&Iﬂalg not Undergone infernal deco pasition:
was a single band at about 1.8 kbp.
[0123]  (3) Ligation of linear pPSPCM-pUCori and HU-eCD fragment
A ligation reaction mixture (reaction mixture 1) and control reaction mixtures
(reaction mixture 2 and reaction mixture 3) were prepared as follows.
Reaction mixture 1
4 microliter of 5x Rapid Ligation Buffer, 2.4 microliter (50 ng) of pSPCM-pUCori
(21 ng/microliter), 3.7 microliter (150 ng) of HU-eCD fragment (41 ng/microliter), 1
microliter of 5 u/microliter T4 DNA Ligase, and 8.9 microliter of 0.1x TE were added
to a 0.2 mL PCR tube (Bio-BIK) so that the molar ratio of the linear pSPCM-pUCori
(about 1.8 kbp) to the HU-eCD fragment (about 1.8 kbp) was 1:3 (also 1:3 as a ratio by
weight), and mixing was carried out on ice, thus giving a ligation reaction mixture
(reaction mixture 1).
[0124] Reaction mixture 2
Similarly, 4 microliter of 5x Rapid Ligation Buffer, 2.4 microliter (50 ng) of
pSPCM-pUCori (21 ng/microliter), 1 microliter of Su/microliter T4 DNA Ligase, and
12.6 microliter of 0.1x TE were added to a 0.2 mL PCR tube (Bio-BIK), and mixing
was carried out on ice, thus giving a reaction mixture with only pSPCM-pUCori
(reaction mixture 2).
[0125] Reaction mixture 3
Similarly, 4 microliter of 5x Rapid Ligation Buffer, 3.7 microliter (150 ng) of HU-
eCD fragment(41 ng/microliter), 1 microliter of Su/microliter T4 DNA Ligase, and
11.3 microliter of 0.1x TE were added to a 0.2 mL PCR tube (Bio-BIK), and mixing
was carried out on ice, thus giving a reaction mixture with only HU-eCD fragment
(reaction mixture 3).
[0126] A thermal cycler was set up under the conditions below, after the block temperature

reached 22 degree C the tubes were placed thereon, and ligation was carried out.

[Math.7]
22°C 5 min (ligation reaction)
65°C 5 min (reaction stopped)

4°C w



The tube containing the enzyme reaction mixture wag stored on ice while waiting for confirmation.
After confirmation by electrophoresis was carried out, DNA was purified using a QIAquick PCR
purification kit. 20 microliter of 10x Buffer Tango (buffer included with enzyme) and 110 units of Bcu |
were added thereto, and the total amount was made up to 200 microliter using 0.1x TE. After
incubating at 37 degree C for 2 hours, protein was removed. 10147 1Fractionation by agarose gel and

excision of PCR pRSARIEPOTFIE PICReSiseEr tdAis Dy HEn i SHmaiBH & AN HTlcHEL R onated by the
same method aseistitRrsatiosiafionabii@gaieseqgehaddeaxtisionixdescbed in Example 1, and a target

band at ahpatif1.6 kbprwasexrsesh Asehegel, 0.8% agarose gel for purification was used, and 90
minutes after startj %[ectro horelis V\O/r[ijmég et band t about 1 6 kbp reac Qfg? ﬁp?ﬁltlon about
113 of the way alorig 12 QeI B ol USSR A9 USR] ST g PP
Quick-Load Ikb D lejhlgat(wﬁ‘se)qnge bisdie snasimrhrdhstion fromferpagter oek. ONA was eluted
from the gel exciagﬁtﬁ’ggn/glmxgﬁqﬁ@me method as in 'DNA elution from agarose gel' described in

Example 1. Part of therp%mfle .PCR. U(it was dilut gd pgf?ﬂftlmes usm Ax TE, and qbuantltatlvely

It t
analyzed using a spec%rop% %ﬁ?&%?l rFihe PERD produ alter ?ﬁg T dichene 1%yme treatment

and the agarose '§afpefifitizHys Waédst?o}&&e@wm%euﬁ@meﬁms%sl%%mﬁml dni-
concentration of &blAewas IGing/midiniberbiuthelnore, ¥ieRac0l2ad iatimivhickingdioates the

purity, was 2.04%.[QL3RIEX LIRAHD ORISR PHY-RERMyRP MR UARS QUYTRARE QRS A

ligation reaction mixture (reaction mixture 1) and control reaction mixtures (reaction mixture 2 and

reaction mixture 3) WL BPebg?‘éw&m&maﬁ?gﬂﬁ@n‘ﬁ%@&%h%l%gﬁfep?ﬁ@)‘aﬁﬁf)Ef Pigetion
Buffer, 3.8 microliter, (5@ guy)iog ghitUi @COmuSRAMpUCow{ dergémiced|iverw8I9 microliter (65 ng) of
OriV-RepB fragmenh (@heexngipigralitigrd 1 microliter of Su/microliter T4 DNA Ligase, and 7.3 microliter
of 0.1x TE were added tpa s er|I|ze .0 2 mL PCR tube (Bio-B1K) on ice and mixed so that the molar
ratio of linear pHU= § 3.6 kbp) to OriV-RepB gene (about 1.6 kbp) was 1:3
(1:1.3 as a ratio bﬁmigﬁt?ﬁhm@@@iﬁ%d@dﬁdh@@mﬁh@% ¢nixtifred(re dbtioprHextGreltuyife PH0fReaction

mixture 2 In the sameramesif aeieiobiarpfEsRapid. ldgatianBuitesagi8raiaraliten(S8ngs.of
pHU-eCDmM-SPCM- tracP” (1 gslmlgrBN r), 1 microliter of 5 u/microliter 14 DNA Ligase, and 11.2

microliter of 0.1x ed 0.2 mL PCR tube (Bio-BIK) on ice and mixed, thus
giving a reaction G WHhBARFYIUSE B S omibrictsicrbed i thessetin X uastion fReaction
mixture 3 In the shrmeidiaNZe deddrtedlitef-eihbidapid Ligation Buffer, 3.9 microliter (65 ng) of

OriV‘ReQ@lﬁ@Pm%&%ﬁr@n@&{%@&ﬁ%@u}tﬁc@ ' EM@WAcroliter T4 DNA Ligase, and 11.1
microliter of 0.1x TE were added to a sterilized %g mL PCR tub é,] 10-B1K) on ice and mixed, fhus
giving a reaction nﬁ)?fﬁlreéi\ﬁﬂhlgﬁﬁy%ﬁ‘\‘?‘ﬁe‘?ﬁ]@j %@%Fhaéﬁ&ﬁ%‘?f o 85 S(?ng?AM‘Fé‘FH{SFWélg was set

up under the conditioersibslovgigftemiind Bk desmpesdturExaapketl 22 degree C the tubes were
placed thereon, angfigatincwas SREABHSMIDNA extracted from the recombinant E. coli of all six

cloning strains were measured, the A260/280 ratio, which indicates the purity of the
DNA, was from 1.904 to 1.916, and the purity of the plasmid DNA was good. The
yield was at least 5 microgram.

Cleavage by restriction enzyme

Cleavage by Bcu I on its own, cleavage by Bam HI on its own, and cleavage by both
Bcu I and Bam HI were carried out using 100 ng of plasmid DNA. The reaction
conditions were in accordance with the product instructions for the enzymes. The
reaction volume was 20 microliter.

[0130] Agarose gel electrophoresis

Agarose gel electrophoresis was carried out using 0.8% analytical agarose gel.

With regard to all six of the cloning strains, one band at about 1.8 kbp was detected
from cleavage with the two types of enzymes Bcu I and Bam HI. Furthermore, one
band at about 3.6 kbp was detected from cleavage with enzyme Bcu I on its own or
Bam HI on its own. This suggests that for all the cloning strains the plasmid size and

constitution were as designed.



44 Math. 11] 22C 5 min(ligation reaction) 65C 5 mingggaction stopped) 4C co The proportion of the
background clue to uncleaved plasmid was estimated from reaction mixture 2, and the proportion of
the background clue to the presence of the plasmid DNA used as a template was estimated from
reaction mixture 3. [0153](4) Transformation of E. coli Transformation of E. coli IM109 was carried out
using | microliter of the solutlon after the Ilgatlon reaction by the same method as in 'Transformation of
E. coli' dE&tiled ifzecking e 2 & using the ligation product of the vector and the insert
(ligation reaction nﬁemmd)ngﬁ&amhm&mmmtmmmmexitmntedséiew\b@r thedime peitti@las

e 2 i %’ﬁ?‘%ﬁ%s*p@%%&eﬁ‘ NI W%?epﬁsm’%?ﬁﬁéﬁ?ﬂgrﬁ?ﬁ@ﬁﬁgng
o e e e R R nale Joaraeahariy SR,

control reaction RXRT S whidh
background was slepfidewegiange siiiey ahannganmemmmfovmaﬂmﬂmge%bwwm QISEIQ E@154](5)
Checking of plaspm'gigulturing of recombinant E. coil Carried out in accordance with the method
described in the s tlo ‘Culturing of rec inant E..coil' describ i ulturi was
carried out for 22.5 ho n%s Iﬁlxtrsgg% 6N of p quﬁmlé E)lRf}i éarrluesdr%%q[‘) Eéw%?éé’ (?ésc%rilb{e i the
section Extract.dwaflﬁ%%t[ﬂmwéééﬁb@a W&@f?@l@@%ﬂ&@ﬁ@ﬁe%@%ﬁ%é@m&mmon of
plasmid DNA CauisdldtHduyldhimgnethiad, deseriflechinitbaaeciivitoM ersutermewuotietinegatration of
plasmid DNA' de @%%ﬁrf_@@ﬂe Hche A260/280 ratio, which indicates the purity of DNA, was
from 1.951 to 1.958 and the purlty gf the plasmid DNA was good. The yield was at least 10
mlcrogram Bkava fiction enzyme Cleavage by Bcu | on its own, cleavage by Sal | on its
own, and '.H'muu iBieiofl shutk IS ol dswede(x Jtdai (BtEyg3) 00 ng of plasmid DNA. The

reaction condltlonqwﬁgﬁgrggggmmwﬁgmﬁ Bm@mﬁt@p‘@w%m(gﬂe enzyme. The reaction

volume was 20 mi ollter 0156]Agarose gel electrophoresis Carried out by the method described in
the section 'Agaro 2 Sis'

pHU-eCDm-SPCM-pUCori was cleaved as follows using restriction enzymes Bcu I,

Hind III, and Sal I. Cleavage by Hind III was carried out in order to suppress the
background when transforming in a subsequent step.

10 microliter of 10x Buffer O (buffer included with enzyme) and 34 units of Sal I
were added to 5 microgram of pHU-eCDm-SPCM-pUCori, and the total amount was
made up to 100 microliter using 0.1x TE. After incubating at 37 degree C for 6 hours,
50 ng thereof was taken out, and it was confirmed using 0.8% analytical agarose gel
that decomposition was complete.

[0133]  The tube containing the enzyme reaction mixture was stored on ice while waiting for
confirmation. After cleavage by Sal I was confirmed, this enzyme reaction mixture was
purified using a QIAquick PCR Purification Kit.

20 microliter of 10x Buffer Tango (buffer included with enzyme) and 50 units of Bcu
I were added thereto, and the total amount was made up to 200 microliter using 0.1x
TE. After incubating at 37 degree C for 2 hours, protein was removed.

10 microliter of 10x Buffer R (buffer included with enzyme) and 29 units of Hind 111
were added thereto, and the total amount was made up to 100 microliter using 0.1x TE.
After incubating at 37 degree C for 2 hours, the DNA solution was purified and con-
centrated using a QIAquick PCR purification Kit.

[0134] Fractionation by agarose gel and excision

The vector cleaved by the restriction enzyme was fractionated by the same method as
in 'Fractionation by agarose gel and excision' described in Example 1, and a target
band at about 3.6 kbp was excised. Electrophoresis was carried out at 50 V for 90
minutes using 0.8% agarose gel for purification. As a molecular weight marker, Quick-
Load 1kbp DNA ladder (NEB) was used.



45 described in Example 1. 0.8% analytical agarosesgel was used. With regard to all six of the
candidate strains, two bands at about 3.6 kbp and 1.6 kbp were detected for cleavage with the two
types of enzymes Bcu | and Sal I. Furthermore, one band at about 5.2 kbp was detected from
cleavage with the enzyme Bcu 1 on its own or Sal 1 on its own. This suggests that for all the candidate
strains the plasmid size and constitution were as designed. 0157] Checking plasmid DNA sequence
Sequencﬁﬁ s cornecRSiSIINAZIRASE By extracted above by the same method as in the section
'‘Checking plasmidIDWXA weqgeienckirdesdribsd exdsainapled bAsha pnimeenegrinies setbN A2%181iand 4 in
Table 3 describe in E¥amRledwese eadn Fig mid nucleotide sequence after alignment was
compared with the designed sequence %\{SF I O:%. The plasmid sequences qf fqur strains among
the Sx cloning strebAE FIARhER GEITSIE 3, TR TG S TR (e ATk B ere
obtained. For thewighriaiingEansl strairigativety analy zedihylespacteutivgodedtstion within the pTB 6 rep
unit. One strain wagpelaateshipuioe soweshNAS MatehingreERe PN cht 3pgiasplaspigiextracted

from this strain w ef s pEDshuttle). 0158](6) Transformatign of Bifidobacterium Preparation of
cometont calls o B B B e e
and agitated welVaS SRSANYEE-gescorsSNiION S ThARgeanwithi 0 FirBeTmmRe shritidfddiedium, and
100 microliter of thedthamiekl indriswathiepidivvas adted thereto and mixed well. This was placed in a
sealed C?@fg'kﬂer t(@%ﬁé@ﬁ%ﬁ SESEXAPN @gélfea{ﬁ(g&gioxide generating agent, and culturing was

carried out by allowing it'to stand at 37 degree C for 24 hours (1st culture fluid). After the 1st culture

fluid was agitated \Wem%% HRrshtbriAdress WaeHedbs edsRinab siencb i eRE ik ¢aBe charged
with 10 mL of IMEecendititedd-raedinahrdhisnvashel &JRH o hhsestanabmzird? wgetiverenith-a

deoxygenating/c [R@fé@'.i%igﬁiélecﬂ%ﬁ%&%ﬂ@@mﬁ ﬁéﬁ%ﬁ‘@r&‘fﬁ%&%ﬁi&%@ﬁwb{ M@ﬂﬁl&io stand at
37 degree C for hourséZq:[g culture f#:{dgg.is[ePlSQ].BO. mL ol%gge 1 cg[ndltlo d me(g%Jm W€§
dispensed into eSO 8PS KHRE oISt piDR BHALRE fisi el (BEEL B HR IS BRMEH ©
Dickinson and Cothpamcloaides). [T leiseash dBeviereepreayanaiedan thp sntobadaeBRapdgreseC, and 1
5 mL of the 2nd gulHaaddddvwassagderR eacP@RARYIAEPORS W IhensarBovess tighiysctaged, the
tubes were placed in a segled container together with a deoxygenating/carbon dioxide generating
agent, and culturng Was carried out at 37 degree C. Culturing was ended when the turbidity
(Waveler{é)t]f%bo nﬁ§§—%@5ame 0.213 after 1 hour and 35 minutes had elapsed, and the tubes
containing the culttsefhindtivaref tandivsrsd @it RGueglifltieivnvere centrifuged at 8000 rpm for 5
minutes at 4 degresg. A FHREMANNAR Hacaedethina %‘??&@S@%@ of Ak AEASBS buffer
pre-cooled in ice was added to each t g?e,contamlng the bacterial cé€lls, and the bacterial cells were
gently suspende&Qﬁ*Né%SHFt%ﬂ?slc%}# FiNg tARAEAE A1 suspension were combined into one tube,
and this was centrifrgé®RapBaeOapm for 5 minutes at 4 degree C. The supernatant was discarded in a

clean bench, and 3a9\Rios0liter of KRpiferPreCROIBR iricR WasepadRadhIDitae Pagtekiakcalls so as
to resuspend them. The a}%teri?I usfgﬁﬁglﬁ%mﬁ aboyt t720f|g1i<:lgoliterS tTI;lli;BN%s allowed fo stand on
ice overnight, thucsrog}vffrna Qon?ée Enbeelle A'bac erﬁglrgdseﬁé)ns%n rv_lvrg% parléparlé eﬁy dﬂldﬁrr(l)gl 658 thereof
by 2 times with ah EYUBIAFSIh{ D KNYRektiHel. Rt s o deAniseraote (HYVdiRredtebpetent

cells. W160]TransfiereraionmiGolmeicislilendt ibacarpgient salisenRs plased sandi@dlitevofume
sterlized microtua & FRRATIRANANGR, SN0 RGO AURERSTHIE RS AGded Mgfeto

gently mixed by a pipette, and then to 'stand on ice for 5 minutes. As a positive control, 498 ng
(2 microliter) of At o oby e RIS 1A BRI ER BE TOPEBitesténNS HiffoBaBESHa B.
longum Re-105A, wabkemirabd ywith the serpeteldrebdsdyditiersamnieprateddie dsdbougmelntihe same
manner, the doubly qlilted gomRatenGalisanc:oFRQa teicoliRr PeRPERINA Were mixed. Each
of the above mlx@%?%&ere transferred to a cuvette (BM cuvettes, BM Equipment Co., Ltd.) ice-cooled
in advance. In th ss, competent cells with no DNA added thereto were also added to another
cuvette (negative cogygl). ; Transfeumationelectroporation) was carried out using an electroporation
system (Gene Pulser I, Bio-Rad Laboratories, Inc.). The electfoporator was set to a voltage of 2.0 kV,
a capacitor of 25 mickaReadd a reSiB{oE of 2089tnega, and operated irractdreareeasith the
instruction manual fogthe systern. [P 641After fhe electric shogk, a mixture of 800 microliter of IMR
liquid medium and 50 microliter of a liquid with vitamin C addéd was immediately added to the cuvette,
and this was recovered in a steriliz8@ 2XCmB@nigrstube. Each tube was subjected to the same
operations, and these 2 mL tubes wgkg.degapped and placed in a desiccator. The air within the
desiccator was removed using a vacuum pump, and it was filled with carbon dioxide. This operation
was repd&teid thre@riidiesd &61e Zeplace the air within the desiccator with carbon dioxide, and the
desiccator was then placed in an incubator set at 37 degree C and incubated for 3 hours. After
incubating, each bacterial suspension was agitated well, 100 microliter thereof was measured, and
plated onto two sheets of 1IMR agar medium (containing 75 microgram/mL SPCM). These plates were
placed in a sealed container together with a deoxygenating/carbon dioxide generating agent
(AnaeroPack(R)-Anaero, Mitsubishi




47 Gas Chemical Company), and culturing was carrjgd out in an incubator set at 37 degree C for 3
days. [0162]Culturing of colony 6 colonies transformed by the pCDshuttle were randomly selected,
and used to inoculate test tubes charged with 10 mL of APS-2S-2.5R conditioned medium. As a
control, an APSOOIC master cell bank glycerol stock (manufactured on 2007.3.22, Serial No:
004-0127) was thawed at room temperature, and 100 microliter thereof was used to inoculate a test

tube charged with#hervims wannescivag P BRES IR a8 AdamREtFuthP FRISE I HAtUREPL NS were
placed in a sealedecyntaidmgtd gethvetiwithfal d egiydaridkiE§/ddrbdhmlioxdegeiner drngedgeiit, and
culturing was CaﬁSiﬁf@eR% HN&JJHMQQ QW@&IM?&%?ME&% oy gdcRAHES bEshauityrsinid)-

After the 1st cultyre fluids . were agitated e{l, 100 mlcrqrjgg thereof Waé niﬁasure%i and used to
noculate tost tutl LHEPGRASKEN RO e A 812 B EoanIAh DA e et Ry ANBIE placed in
a sealed contain@roejethbiensthRaided iR ITahiceehancdioxidadgehé raiiigligeat lahd daluiring was
carried out by allgwingdben taistnr aib3 (RIRIRIR C Tared4 eyt (RRdantiueewbiid &bl Extraction of

plasmid Plasmi extrr%%tirggn%gd purification were carried out using 2 mL of the 1st culture fluids apart

from the APSOOIE By Tieans of a Q1Aprep Spin Miniprep Kit. Details were in accordance with the
product iH&tA9dtiond %P%W@lléit’.cﬂelw]?@ﬁbb}kiﬁ@d@f Prasendiprardelopcarieiake A SRR the
plasmid DNA thug stisdcigdage @ rhplaiessaneréhs ferelseaes/ahsehPE R lasomittivastchecked. A
PCR mixture Wa?l‘@ﬁ%’.@fed on ice by adding 5 microliter of Plasmid DNA, 10 microliter of 5x PrimeStati
\I buffer, 4 microliter of a ANTP mixture (2.5 mM each), 0.5 microliter of 20 micromolar Check Fl
primer, 0.5 microlitepeh2@wieromaacCheck Bz primer, 0.5-microliter of PrimeSTAR"s DNA
polymerase, and 29.5 microliter of 0.1x TE to a sterilized 02 naL PCR tubge (Bio-BIK). In the same

manner, a PCR mixfitBSRs prep&fedias 3 piftive control uging as a Termilaf®¥£46Rition prepared by
adjusting the concegraliiaisaldthe phesmigpGashuttle extracted from E. coli to 10 pg/mL 0165]A
thermal cycler was set up under the conditions below, and after the block tem- perature reached 98
degree C the tubes were placed théreon®UssAsgth. 12] Denature Anneal Extension 98C 58C 72C 72C
4C 1056060 cosecsecsecsecy3 w

The PCR products were checked and the yields thereof were estimated using 1 mi-
croliter of each of the reaction mixtures after PCR was completed. As a gel, 2% an-
alytical agarose gel was used.

From the result of agarose gel analysis of the PCR product of OriV-RepB gene 1, it
was confirmed that there was amplification of a target single band at about 1.3 kbp.

The yield was about 4.5 microgram.

Furthermore, in agarose gel analysis of the PCR product of OriV-RepB gene 2 it was
confirmed that there was amplification of a target single band at about 400 bp, and the
yield was about 4.5 microgram.

[0140] Purification by PCR purification kit

The PCR products were purified and concentrated in accordance with a standard
method (the operational procedure of a QIAquick PCR purification kit).

Fractionation by agarose gel and excision of PCR product

The PCR product purified and concentrated above was fractionated by the same
method as in 'Fractionation by agarose gel and excision' described in Example 1. With
respect to OriV-RepB gene 1, electrophoresis was carried out for 80 minutes using
0.8% agarose gel for purification. When a target band at about 1.3 kbp reached a
position about 1/2 way along the gel, electrophoresis was ended. As a molecular
weight marker, FastRuler DNA ladder, Middle Range was used. On the other hand,
with respect to OriV-RepB gene 2, electrophoresis was carried out for 80 minutes
using 2% agarose gel for purification. When a target band at about 400 bp reached a

position about 1/2 way along the gel, electrophoresis was ended. As a molecular



cycles Checking of the PCR product was carried oufqusing 1 microliter of the reaction mixture after
the PCR was completed. As a gel, 0.8% analytical agarose gel was used. [0166] <Example 4>
Construction of plasmid'oBifiCD’' (Step 4) (1) Preparation of pUC on-free fragment Cleavage of
plasmid by restriction enzyme pCDshuttle was cleaved by the restriction enzymes Bgl1l1l and Bam Hl
as follows. 20 microliter of 10x Buffer Bam HI (buffer included with enzyme) and 69 units of Bam Hi
were added to 10VRiEHOGREKS of pEtReE IR AHadRE LMoRARST R up to 200 microliter using 0.1x
TE, and fhidig walbSaArdbdion frnvellagyfteseigelibating at 37 degree C for 3 hours and 10 minutes, 50 ng

thereof was taken BWA%QQQ'EM{% %?HW&P@H&%&%%@@%M&Y@LQQ@%%&& hmﬁt‘.ﬁﬁ%’@ﬂﬁéﬁ'on was
complete. The tgbe containin ,Etgde eﬁr_nhz%gne ]Eeactl n mixture was stored on ice while waiting for
confirmation. Aft ?Oa’e%&?ég%e@g‘ it HiWas coffififed, protein was removed from the enzyme
reaction solution. (& heenbitEsie Of puiHiddd? ORIpudkdudincluded with enzyme) and 45 units of
Bg111l were addedthesetfe ihatdial FIROpIIINESHRAGieu 19y LOGmaicHalited. wse, Adk dEandind mixing
was carried out v%/ﬁilv. éb\fterailpcz%ﬁ%[isrﬂ?g? 83%(: e 1’}?&% C ggrrZ hours, 100 ng thereof was taken out, and it
was confirmed using 0.8% analytica gal?ose ePthat dﬁe'comp‘o‘sition was complete. The tube
containing the enzv%ﬁwéﬁ‘cﬁgﬁmﬂw Pies oreaiercieel WRTERERMY 165 ERISAIFAN0ME20. 1x TE was
added to 100 ng wiréine: plasmidan bk eplidioe et tieash e thetie sty istion € rRypBgsnas 4adndke/the total

amount 10 microﬁtggB]ggﬂ@%% Ihg%mg DAY ?ﬂ%ﬁgefl}%ﬁégti@& mixing was carried out

well. This was used as_an electrophorésis sample. As a gel, 0.8% analytical agarose gel was used.
0168]Fral&}éﬁ£tior%89%§§rose gel and excision The vector cleaved by the restriction enzyme was
subjected to electrEphniaginiooliRAditionsdebREReagmhifaatashod as in 'Fractionation by agarose gel

and excision' deSOﬁ‘H@gdﬂf@@@lﬂ’iﬂﬂe@‘ S BbiA band _ ;ﬁ’%&‘bﬁ‘f’-ﬁ&ﬂ@%ﬁﬁ&fﬁ@%@ﬁs@@nﬁrmmg
that the target band at ab Ltjt 4.5 ;p&{uad eE)ara ed su |C|entl¥ from an 49 unwanted band at about
650 bp. As a mofESctif& |§h%]ilﬂ r C@lﬁ% Poad W%WIQ&%WWSgﬁ%EC 169]DNA elution from
agarose gel Preparation of template

325 ng of purified OriV-RepB fragment 1 (about 1.3 kbp) and 100 ng of purified

OriV-RepB fragment 2 (about 400 bp) were mixed, and the concentration was adjusted

to 1 ng/microliter using 0.1x TE. The mixing ratio of purified OriV-RepB fragment 1
to purified OriV-RepB fragment 2 was 1:1 as a molar ratio.
[0143] Preparation of primer mixture
20 micromolar OriV-rep outer F1 primer and 20 micromolar OriV-rep outer R1
primer were mixed in equal amounts.
Preparation of PCR mixture
A reaction mixture was prepared by adding 1 microliter of the 1 ng/microliter OriV-
RepB 1 and 2 mix, 10 microliter of 5x PrimeStar™ buffer, 4 microliter of a ANTP
mixture (2.5 mM each), 0.5 microliter of PrimeSTAR"S DNA polymerase, and 32.5
microliter of 0.1x TE to a sterilized 0.2 mL PCR tube (Bio-BIK), and mixing on ice.
Three tubes of this mixture were prepared in the same manner.
[0144] A thermal cycler was set up under the conditions below, and after the block tem-
perature reached 98 degree C the tubes were placed thereon.
A cycle of 98 degree C for 10 sec and 72 degree C for 70 sec was carried out for five
cycles, 2 microliter of the primer mixture prepared above was then added and mixed

therewith at 72 degree C, and the reaction below was carried out in the thermal cycler.



DNA was eluted from the gel excised above by the ggme method as in 'DNA elution from agarose gel'
described in Example 1. Part of the vector purified by agarose gel was diluted by 15 times using 0.1x
TE, and quantitatively analyzed using a spectrophotometer. When the pCDshuttle cleaved by the
restriction enzyme and purified by agarose gel was subjected to measurement using an
absorptiometer, the concentration of DNA was 47 ng/microliter, and the A260/280 ratio, which
indicates the purwa\}@alsoi.%?. 0170](2) Self-ligation of purified pUC oh-free fragment Ligation
reaction The purified pUC oh-free fra nt (about 4.5 kbp) was subjected to self-ligation. 4 microliter
of 5x Rapid Ligation F,‘f%icrgﬁte(r?( n&)egf pUC oh-freg fragment (47 ng/microliter), 1 microliter
of 5 u/microliter 14 DA digase, aBnd 1¢ mEralger of 0.1x TE were added t®0a sigsilized 0 2 mL PCR
tube (Bio-B1K) and mixed on_ice, thus giving a ligation reaction mixture. 20 tubes of the reaction
mixture were preparga‘.t@fﬁﬁﬂ?h(&l#]aé’ c?QIeFﬁ/gs set up under the conditions below, and after the
block tem- perature reached 22 deppée Gsihedgbes were placed thereon. Math. 13] 22C 5 min(ligation
reaction) 65 C 5 min(reaction stopped) 4C co 0172]Purification (protein removal and concentration)
The 20 tubes of the ligation reactiorf nfixtuf® were combined into one sterilized microtube, and protein

was then removegls RissglHiP,Af DNAYAS AHRIAUBT R MIRR IR B R-Ws don T dRl3)

Transformation of Bifidobacterium Transformation Transformation (electroporatioé) oi Ifidobacterium
b

longum Re- | 05A"BESPRIEELENE R RRPHRSS Stngtht 5 8BERg e8L Aearoite?y dithd bl Fe b iition
reaction product.(A$ enbackgroimt etmdion 300nmgqL0 microliter) of pUC oh-free fragment that had not
been subjected 9,3, gl BJLARI PAMARIHOXRIPID eRREE R RIISIRTRRAME MARRRLINA-
separate tube. T%Ffelectrogpgétion to$er tign nﬁ:as arr{eld LB[ b)ﬂlhe sgme mett odt in
‘Transformation’ éslg?i%%n xgﬁ%p & :e[ ?[‘ f{:ﬁ t(l)}%lng 0 é)o'lonf/ BCodiied odhs orrnrﬁceragrg?/ e

purified li§aftéh red

The PCR product was subjected to purification in accordance with the procedural
manual for the QIAquick PCR purification kit, thus removing the primer. Elution of
DNA in the final step of the purification employed 50 microliter of 0.1x TE.
Part of the PCR product from which the primer was removed was diluted by 20 times
with 0.1x TE, and quantitatively analyzed by a spectrophotometer.
[0146] Treatment of PCR product with restriction enzvime

The purified PCR product was cleaved using the restriction enzymes Bcu I and Sal L.

10 microliter of 10x Buffer O (buffer included with enzyme) and 25 units of Sal I
were added to 5 microgram of the purified PCR product, and the total amount was
made up to 100 microliter using 0.1x TE. After incubating at 37 degree C for 6 hours,
50 ng thereof was taken out, and it was confirmed using 0.8% analytical agarose gel
that DNA had not undergone internal decomposition.

The tube containing the enzyme reaction mixture was stored on ice while waiting for
confirmation. After confirmation by electrophoresis was carried out, DNA was purified
using a QIAquick PCR purification kit.

20 microliter of 10x Buffer Tango (buffer included with enzyme) and 110 units of
Bcu I were added thereto, and the total amount was made up to 200 microliter using
0.1x TE. After incubating at 37 degree C for 2 hours, protein was removed.

[0147] Fractionation by agarose gel and excision of PCR product

The PCR product cleaved by the restriction enzyme was fractionated by the same
method as in 'Fractionation by agarose gel and excision' described in Example 1, and a
target band at about 1.6 kbp was excised. As the gel, 0.8% agarose gel for purification
was used, and 90 minutes after starting electrophoresis, when a target band at about 1.6

kbp reached a position about 1/3 of the way along the gel, electrophoresis was ended.



selected, and cultured by the same method as in 'CyHluring of colony' described in Example 3.
Extraction of plasmid  Plasmid extraction and purification were carried out by the same method as in
‘Extraction of plasmid DNA' described in Example 1 using 1.5 mL of the 1st culture fluid.
0175]Checking of plasmid (PCR) PCR was carried out by the same method as in 'Checking of
plasmid' described in Example 3 using the plasmid DNA extracted above as a template. The PCR

product was chekeDSIRg EMICIStdPYkite PukdibRahiXire itk 4HEcP R RaE totiffeted. As gel,
two types0inat is, RB% alnddframadyticaeagdrose gels were used. [0176](4) Confirmation of plasmid

sequence CulturingyNg. \l@ggﬂ@%ﬁ%ﬁé&%!%@1f&f;@seipmgéyftﬂeg&(ﬁﬁrQ{émﬁ%waﬁﬁm%ﬁﬁag
agitated well, an(g.rloo mlcrolltet'[#?ereci)f \%Yas#gedgtf inoculate a test tube charged with 10 mL of
APS-25-2.5R conditioted fiethiuft “THS te8t tiBE vas placed in a sealed container together with a
deoxygenating/carBoh efithiduigEné RERg eyt verrdddulastiby Wwasesarsiad odxobEakodingdnto stand at
37 degree C for 24ihelyranlish&uliviie; g cddisdtamded-culture fluid was agitated well, 100 microliter
thereof was measyﬁ%r?%% P tPOHI}ﬁ: Yiate gach.of wo test %Q‘%Pe&tfr‘r?er%eadndﬁ"lﬁ% 32,6001 oy
APS-2S-2.5R conditioned me |u%1. ese test tubes were pfgced In a seale container %o%etlll)er with a
deoxygenating/caifisidioXrtes Yoireesiifyagenic mart Sing HyARL RIS RO FOIERHIG M S to
stand at 37 degr&@NQG feal4chaursi{2siitauituraéudyc[ Al AlE60r2gtieiof pleismiddi®iesnhiel extraction
and purification ﬁfﬁg%ggﬁyfas follows using an appropriate amount of the 2nd culture fluid by
means of a QIAp e(g pin Miniprep Kit. Four 15 mL volume sterilized plastic tubes (BD Falcon' "1,

Becton, BidRitson @hdedinpatyinsap R LeshChaRIEariane S8t RanRe9Md culture fluid, and
7 5 mL of 30 mM GTlighudfereactsoaduiaduie caattitvbmidihis Wamdgitated sndtthemcentasuged at

12000 rpm for 15mintasAkeR-dearagdae R e aunsnatantyardiscasieq Ly pipette. After 10 mL
of a 30 mM GTA gll.é];fer was added to bacterial cells in the tubes, they were centrifuged at 12000 rpm

for 15 minutes at 8%%?3%%%&@ supernatant was discarded by pipette. After combining two
tubes containing tHetbigtelifaldels Rapibhigation Bifser.N-adeigishieanliagecdoribn (prepared at

3000 units/mL by-@ogingROMIpUCIA\ e ffigriacdiep)iizeadraceesuanitasevPregnct
manufactured by .Seika orporatior added to and mix AAfter incubating these
fabos in 2 water H R L B o Y A N AR
(QLAGEN) was &dgerlitrertd Imbledaieirddad inactrititredee salraRsubsBio-BHarenpegiiadt at 60
degree C for 30 minetes> thaetiwaorvibesieod ombpied-#@Danr8 POM B0 @] (eianmtanibe) Buffer Pl

(included with kitbww&%egeﬁae(ﬁem%rpgﬁ%h Shis ﬂ@'awaefa/ﬁasogﬁwg%

. _ flintg four1a,mL volume
plastic tubes, an equal amotint to that of A of.a Lysis solution (0.2 M NaOH/2% SDS) Was added

thereto and tumBiEHHRAEEFASIH TS BE {526 HAS MG} Nof Buffer N3 (included with kit) was then
added thEtEiB8landRembie miréaieahd the bacterial cells were subjected to bacteriolysis and
nelllltr?"za_tion-éﬂeﬁﬁf%ﬁélgmgi[?ﬁﬁ}e%?ﬁ%ﬁc{_ﬂﬁmépb%%?ﬂﬁwﬁlﬁ@hﬁfl@@ﬁﬁ_QSJHE&H%_ FateRgvas f
collected in a u e liquid thus cted.was purified psing ei olumns o
rAguick S MR (e g vtk R s o et B0 BN e
procedural manuaiNoriasge. anid bRImisrgtien of thbxribaMaebaddes darisgdinedInysb Ri&oliter of
0.1x TE, thus givitigealBesBIB0 saiceeliied ofieeplanmidisolptioral@ibi dhicheeking plasmpHDNA

sequence Seq%@ﬁﬂp%m%gﬁlg%gl?}é%ﬁg}gn&%%ﬁ%égld extracted above by the same method as in

the section 'Checking plasmid DNA sequence in Example 1. As primers, primer sets 1, 3,
and 4 in 91 3 dBSefbey HPESmple 1 were used. The plasmid nucleotide sequence after alignment
was compared witlntite dasie) e iseqd enceo{B& Qf 1Rk Rapd) LT iresBltftdrd 1@ rmutoigethe vhhgle

sequence of the @W@ﬁﬁaﬁtﬁﬁﬁéﬁm b8 ng/microliter), 1 microliter of Su/microliter T4 DNA
Ligase, and 11.1 microliter of 0.1x TE were added to a sterilized 0.2 mL PCR tube
(Bio-BIK) on ice and mixed, thus giving a reaction mixture with only OriV-RepB gene
(reaction mixture 3).
[0152] A thermal cycler was set up under the conditions below, after the block temperature

reached 22 degree C the tubes were placed thereon, and ligation was carried out.



cloning strain was that the B. long= Re-105A/pBifiCl,plasmid sequence matched SEQ ID NO:4.
Plasmid extracted from this cloning strain was defined as 'pBifiCD'. [0180]<Test Example 1> Checking
transformation and basic properties of Bifidobacterium (1) Checking transformation of B. longum
Re-105A A self-ligation product formed by removing the pUC on site from pCDshuttle and
ring-closing and the result of transformation of B. longum Re-105A using pCDshuttle were checked.
The same comp Matheblis were used for plates 1 to 5. For a negative control (plate No. 1) to which no
plasmid was added, the er_of colonies \yi?(&azj:?.d 0. How ver, even for a positive control (plate
I 1-HUe

5) transformed using shuttle plagm]flcf‘ B‘AVOO bc-)ﬁldéﬁa(ﬁaf‘e%t ublication 5; WO 2007-136107)

that had already been pf®/adl toSeplicate in Bifidabadteriusst dygordthber of colonies was 5 and 2, and
the difference in number&rp(rp that of the negative control was small. This suggests that the efficiency
of transforming the compeétent célls used in plates 1 to 5 was low. [0181]On the other hand, for plate 6,
the concentrationbé threotnpedt thebiskgsehidseditutedldy &dtiphss)id vdhsrtimiatedsfionmation was

carried out usingpfcRshwiiiauat Jeash 0 Kelanias WetR LIS RAL RIRiGo B poalivecontkel for plate

6 was not carried Put, é?%&%t it is surmtisedlttat the ctoloniec?fonfﬁlatetG were th|][% y likely to have been
transformed by p‘fa%snr%lll p st‘ﬁﬂ&s Iz—‘ufr:fﬁgr?neo‘r‘éafsi wastetna harthe Concentration of the competent
cells contbibitéd gféhtiyamsipengtpriofaidh efficiency. Moreover, comparing a case in which ligation

of the fragment in Wwhig{fqhation bAH. keanxeroowes tamaaeRisinitiiel was catsedf ok asldimaase in
which it was not ¢carri t,.as a result of t ian. therep; 3 spectively), the

number of coloni%%e\#vz%%%aﬁ%)%é} oar(%%g)% [g‘r%]ggf‘( g:%gg{%&r aglgliyrzl(,glﬁfg;%ﬁ%%%grﬂ g; %%?};olonies was
small in both cas&CTRedEsEraBPESiven in Table 4. [0182] [Table 4] Table 4 Transformation of B.

longum Re-105A (bufplat&)rRtaimguRiagehe ligation product of the vector and the insert (ligation

reaction mixture 1), 238 and 216 colonies were formed on a selective medium per 100
microliter of the original bacterial suspension after the transformation, whereas for
control reaction mixture 2 in which only the vector was ligated no colonies were
detected, and in transformation using control reaction mixture 3 in which only the
insert was ligated there were 8 and 6 colonies. The background was very low,

suggesting that ligation and transformation were carried out well.
[0154]  (5) Checking of plasmid
Culturing of recombinant E. coli
Carried out in accordance with the method described in the section 'Culturing of re-
combinant E. coli' described in Example 1. Culturing was carried out for 22.5 hours.
Extraction of plasmid DNA
Carried out by the method described in the section 'Extraction of plasmid DNA'
described in Example 1.
[0155] Measurement of concentration of plasmid DNA
Carried out by the method described in the section 'Measurement of concentration of
plasmid DNA' described in Example 1.
The A260/280 ratio, which indicates the purity of DNA, was from 1.951 to 1.958,
and the purity of the plasmid DNA was good. The yield was at least 10 microgram.
Cleavage by restriction enzyme
Cleavage by Bcu I on its own, cleavage by Sal I on its own, and cleavage by both
Bcu I and Sal I were carried out using 100 ng of plasmid DNA. The reaction
conditions were in accordance with the product instructions for the enzyme. The
reaction volume was 20 microliter.

[0156] Agarose gel electrophoresis
Carried out by the method described in the section 'Agarose gel electrophoresis'



No. Competent cell DNA B. longum Re-105A (xI) g2 fflongum Re-1 05A (xl) pCDshuttle 2 6 3 B.
longum Re-105A (xl) pCDshuttle without pUC or! ligation + 3

described in Example 1. 0.8% analytical agarose gel was used.

With regard to all six of the candidate strains, two bands at about 3.6 kbp and 1.6 kbp
were detected for cleavage with the two types of enzymes Bcu [ and Sal I. Fur-
thermore, one band at about 5.2 kbp was detected from cleavage with the enzyme Bcu
I'on its own or Sal I on its own. This suggests that for all the candidate strains the
plasmid size and constitution were as designed.

[0157] Checking plasmid DNA sequence

Sequencing was carried out using the plasmid extracted above by the same method as
in the section 'Checking plasmid DNA sequence' described in Example 1. As a primer,
primer sets 1, 2, 3, and 4 in Table 3 described in Example 1 were used. The plasmid
nucleotide sequence after alignment was compared with the designed sequence (SEQ
ID NO:3).

The plasmid sequences of four strains among the six cloning strains matched SEQ ID
NO:3, and it was confirmed that the target strains were obtained. For the remaining
two strains, there was a single-nucleotide deletion within the pTB 6 rep unit. One strain
was selected from the four strains matching SEQ ID NO:3, and a plasmid extracted
from this strain was defined as 'pCDshuttle’.

[0158] (6) Transformation of Bifidobacterium

Preparation of competent cells

A Bifidobacterium longum Re-105A glycerol stock was thawed at room temperature
and agitated well. A sterilized glass test tube was charged with 10 mL of IMR con-
ditioned medium, and 100 microliter of the thawed bacterial liquid was added thereto
and mixed well. This was placed in a sealed container together with a deoxygenating/
carbon dioxide generating agent, and culturing was carried out by allowing it to stand
at 37 degree C for 24 hours (1st culture fluid).

After the 1st culture fluid was agitated well, 100 microliter thereof was measured and
used to inoculate a test tube charged with 10 mL of IMR conditioned medium, this was
placed in a sealed container together with a deoxygenating/carbon dioxide generating
agent, and culturing was carried out by allowing it to stand at 37 degree C for 18 hours
(2nd culture fluid).

[0159] 30 mL of the IMR conditioned medium was dispensed into each of four 50 mL
volume sterilized plastic tubes (BD Falcon™ tubes, Becton, Dickinson and Company,
Japan). These tubes were pre-warmed in an incubator at 37 degree C, and 1.5 mL of
the 2nd culture fluid was added to each and agitated well. The caps were lightly closed,
the tubes were placed in a sealed container together with a deoxygenating/carbon
dioxide generating agent, and culturing was carried out at 37 degree C. Culturing was
ended when the turbidity (wavelength 600 nm) became 0.213 after 1 hour and 35

minutes had elapsed, and the tubes containing the culture fluid were transferred onto



8 4 B. longum Re-105A (xI) pCDshuttle without pUC,gri ligation - 1 2 5 B.longum Re-105A (xi)
pAV001-HU-eCD-M968 5 2 6 B. longum Re-105A (x2 dilution) peDshuttle >500

[0160]

[0161]

ice. They were centrifuged at 8000 rpm for 5 minutes at 4 degree C. The supernatant
was discarded in a clean bench, 5 mL of a PBS buffer pre-cooled in ice was added to
each tube containing the bacterial cells, and the bacterial cells were gently suspended.
The four tubes containing the bacterial suspension were combined into one tube, and
this was centrifuged at 8000 rpm for 5 minutes at 4 degree C. The supernatant was
discarded in a clean bench, and 360 microliter of KMR buffer pre-cooled in ice was
added to the bacterial cells so as to resuspend them. The bacterial suspension was
about 720 microliter. This was allowed to stand on ice overnight, thus giving
competent cells. A bacterial suspension was prepared by diluting part thereof by 2
times with an equal amount of KMR buffer, and this was defined as doubly diluted
competent cells.

Transformation

80 microliter of the competent cells was placed in a 1.5 mL volume sterilized
microtube ice-cooled in advance. 578 ng (1 microliter) of pCDshuttle was added
thereto, gently mixed by a pipette, and then allowed to stand on ice for 5 minutes. As a
positive control, 498 ng (2 microliter) of pAV001-HU-eCD-M968, which had been
proved to replicate in a bifidobacteria B. longum Re-105A, was mixed with the
competent cells by the same procedure as above. In the same manner, the doubly
diluted competent cells and 578 ng (1 microliter) of pCDshuttle were mixed. Each of
the above mixtures were transferred to a cuvette (BM cuvettes, BM Equipment Co.,
Ltd.) ice-cooled in advance. In this process, competent cells with no DNA added
thereto were also added to another cuvette (negative control).

Transformation (electroporation) was carried out using an electroporation system
(Gene Pulser II, Bio-Rad Laboratories, Inc.). The electroporator was set to a voltage of
2.0kV, a capacitor of 25 micro F, and a resistor of 200 omega, and operated in ac-
cordance with the instruction manual for the system.

After the electric shock, a mixture of 800 microliter of IMR liquid medium and 50
microliter of a liquid with vitamin C added was immediately added to the cuvette, and
this was recovered in a sterilized 2 mL microtube. Each tube was subjected to the same
operations, and these 2 mL tubes were decapped and placed in a desiccator. The air
within the desiccator was removed using a vacuum pump, and it was filled with carbon
dioxide. This operation was repeated three times so as to replace the air within the
desiccator with carbon dioxide, and the desiccator was then placed in an incubator set
at 37 degree C and incubated for 3 hours.

After incubating, each bacterial suspension was agitated well, 100 microliter thereof
was measured, and plated onto two sheets of IMR agar medium (containing 75
microgram/mL SPCM). These plates were placed in a sealed container together with a

deoxygenating/carbon dioxide generating agent (AnaeroPack(R)-Anaero, Mitsubishi



>500 [0183](2) Checking plasmid of transformed B.jpngum Re-105A When PCR was carried out with
Check primer using as a template a plasmid extracted from eight B. longum Re-105A/pBifiCD cloning
strains and six B. longum Re-105A/pCDshuttle cloning strains, an amplification product of about 500
bp was detected for the B. longum Re-105A/pBifiCD cloning strains. For the B. longum
Rel05A/pCDshuttle cloning strains, an amplification product at 1.1 kbp was detected. It was confirmed

thereby that all oPHeBRIG! SRS MAd A b RYMIT S VRAS AR SHEWhAh SR HRHIE U/ Abt contain a
pUC on fragmentld@e84]<destdExample 2> Checking cytosine deaminase activity Cytosine

deaminagg; (5P) agtivityinesrchgsked using eight B. longum Rel05A/pBifiCD cloning strains and six
B. longum Re-105 shuttle cloning strains. 53 1 mL of each 2nd culture fluid jn APS-2S-2.5R
Coneitane med i NEER N SRR BURG I e i S AR i HH A5Gty oround,
thus extracting totalqpteteinstThbetothifpasteintadibort ofasRiuahtR AR ehndidonedeacdipm modified
Lowry method, apshadienz Wps(eactinm mrinRgkS-HverorsiasinmiadtiehaéBonulimiradewas carried
out using 5 micragram of (pfal Rk, S hikiorauach (rELdormed By o enzuie reaciop,and the
amount of 5-FC remaining were qu nitatve y meas‘urec?]%1 6flqumﬁi:lairoma ography, anar enzyme
activity was calciifed? [028HpS st thE hesiitseeisuthg khef & ARy ef iR BdBingseh
Re-105A/pBifiCDmatating Jthaied ndithedBedongesmnke- 1o GRshuitde alaningsisasisethate b activity

of the eight B. lo -1 ifi ' ' - .
units/microgram %%g%% g?gl% r%/agﬁ%ﬂ%%g%]agﬂ]%ﬁﬁs%ég#ﬁ%ﬁ%ﬂﬁbe (\gxga%e@&% '

; d!fy a een bacterial strains.
Furthermore, the®GP) MGG BIAUTERHAB 3 IofgiRT R %%‘K hoes St Wshiltrains was 8.13 - 9.66
(average: 8.69) unMimittmgsamloimafhﬁpmwm,agﬁt_dtﬂdaxelwaﬁ()shnﬂmlydralﬁiyca?nyadifferzsnoﬁlbetween

bacterial strains. anﬁhﬁ&@oﬁﬁ%ﬁl@& Al et Rle SIS YESE tﬁmlﬁ‘@-ég'i@%oﬁﬁftf%é@e
average values the CD a(itthv‘égy of thé% B. | ngumﬁ-ﬂl%A/]d%BlﬂCD clonl.rgl?ns ains Was,t.sh?htlﬁ]stronger;
there was no redUctioHn tHe'CY5'a %ﬁ?ﬁz}ﬂé‘&% TR P BT R BB it is
suggested that itietedegenicitivgsproteddyuliminsviratapGOshitle i pBificD ieptisaded &7
Bifidobacterium alegdbad ageuintrie R activiyrd gigyeasurement results are shown in Table 5. [01861

[0163]  Extraction of plasmid
Plasmid extraction and purification were carried out using 2 mL of the 1st culture

fluids apart from the APSO01C by means of a QIAprep Spin Miniprep Kit. Details

C

were in accordance with the product instructions for the kit.
[0164] Checking of plasmid (PCR)

PCR was carried out using the plasmid DNA thus extracted as a template, and the
presence/absence of plasmid was checked. A PCR mixture was prepared on ice by
adding 5 microliter of Plasmid DNA, 10 microliter of 5x PrimeStar™ buffer, 4 mi-
croliter of a ANTP mixture (2.5 mM each), 0.5 microliter of 20 micromolar Check F1
primer, 0.5 microliter of 20 micromolar Check R2 primer, 0.5 microliter of
PrimeSTARYS DNA polymerase, and 29.5 microliter of 0.1x TE to a sterilized 0.2 mL
PCR tube (Bio-BIK).

In the same manner, a PCR mixture was prepared as a positive control using as a
template a solution prepared by adjusting the concentration of the plasmid pCDshuttle
extracted from E. coli to 10 pg/mL.

[0165] A thermal cycler was set up under the conditions below, and after the block tem-

perature reached 98 degree C the tubes were placed thereon.



54 [Table 5] Table 5CD activities using total proteing,gPeak area SLTaillSConversion rareProtein curie.
5-F115-PC1%1(mWmL) CD activity (uintshng total protein) 41833178743129.400 25569.4
42351598672279.660.29859.66 B.longurn Rs-105A 43717818438678.470.35728.47
/pCDshuttle#4683318406458.130.36628.13 #5696818372948.310.37988.31
46684608414698.140.37758.14 41756008291069030.28059.03 42722688380348.580.3038.58
1436796484327581 31888.07 #4683778173158.160.33248.16 B.longum Re-105A

/pSitiCD457134483%]e8§§t%1 e‘37%51 10 sec

Anneal 58°C 5 sec x 30 cycles
Extension 72°C 60 sec
72°C 60 sec
4°C o
Checking of the PCR product was carried out using 1 microliter of the reaction mixture
after the PCR was completed. As a gel, 0.8% analytical agarose gel was used.
[0166] <Example 4>
Construction of plasmid 'pBifiCD' (Step 4)

(1) Preparation of pUC ori-free fragment

Cleavage of plasmid by restriction enzyme

pCDshuttle was cleaved by the restriction enzymes Bgl IT and Bam HI as follows.

20 microliter of 10x Buffer Bam HI (buffer included with enzyme) and 69 units of
Bam HI were added to 10 microgram of pCDshuttle, the total amount was made up to
200 microliter using 0.1x TE, and mixing was carried out well. After incubating at 37
degree C for 3 hours and 10 minutes, 50 ng thereof was taken out, and it was
confirmed using 0.8% analytical agarose gel that decomposition was complete.

The tube containing the enzyme reaction mixture was stored on ice while waiting for
confirmation. After cleavage by Bam HI was confirmed, protein was removed from the
enzyme reaction solution.

[0167] 10 microliter of 10x Buffer O (buffer included with enzyme) and 45 units of Bgl I1
were added thereto, the total amount was made up to 100 microliter using 0.1x TE, and
mixing was carried out well. After incubating at 37 degree C for 2 hours, 100 ng
thereof was taken out, and it was confirmed using 0.8% analytical agarose gel that de-
composition was complete.

The tube containing the enzyme reaction mixture was stored on ice while waiting for
confirmation.

0.1x TE was added to 100 ng of the plasmid DNA solution cleaved by the restriction
enzyme so as to make the total amount 10 microliter, 1 microliter of 10x Loading
buffer was added thereto, and mixing was carried out well. This was used as an elec-
trophoresis sample. As a gel, 0.8% analytical agarose gel was used.

[0168] Fractionation by agarose gel and excision

The vector cleaved by the restriction enzyme was subjected to electrophoresis for
120 minutes by the same method as in 'Fractionation by agarose gel and excision'
described in Example 1, and a DNA band at about 4.5 kbp was excised while
confirming that the target band at about 4.5 kbp had separated sufficiently from an



46772858700908.820.28058.82 #78581081445410,290.30531029 #8706368329808.450.373fl 45
[0187]<Test Example 3> Cheekily olasmid retention stability The plasmid retention stability when a
culture fluid sufficiently activated by culturing in a medium containing spectinomycin was cultured in a
medium with no spectinomycin added thereto was checked as follows. [0 188]Selective culturinQ in
medium with SPCM added After glycerol stocks of two B. longum Re-105A/pBifiCD cloning strains

and a glycerol stYER8REALEBHRM R PBsATSCERTHIR Riksigrarkss Weiekhardd i dRd agitated

well, 100 microlitBNAdeidewagsmsabured and used to inoculate test tubes charged with 10 mL of

APS-25-g)pRd congitionedmeditiih Aggﬁ}gl@ggn with APS001C MCB (Serial No. 004-0116) was also
carried out by the e procedure, These test tupes were placed in a sealed container. together with a
deorygenatingloar iR OB AT AECHC AL g WA FET by A e to
stand at 37 degrée@ fgp4ehgsirdqsostbeditnrExhmg)e After the 1st culture fluid was agitated well, 100

microliter thereof vyas BeRsWQdRDIMSEI ) iperdatetwastegutedes charaes wily 10 RTEMfand
APS-2S-2.5R conditicgne[d ediu&n. T(pese test tubes jere Ql[aced in a sealed container together with a
antit 7€ gio €I’

deoxygenating/cgﬂagn |5VX|JeaB%P{erat}lr%bngﬁesﬁfCarﬁg cul uring was carried out by allowing them to

stand at 37 degreeth¢8rthaiiddrBuBlse cakeddH e reeisINsHExBe R eulifisddinatsenaelvith no
SPCM added thexatcsubj& il esictidbasehargad: withionsleciive AP Sodteuakonastdiivnedanedium
were warmed in gevange. i avaiey B%%E@é%%é?ﬂg\gﬂ%& ANRALS MEdimWRSsneepiated with 10

microliter of each of the 2nd culture fluids in the SP added medium within"a clean bench (0.1%
bacterial fb@liatidA). SEHeligABRSERREHRI 8N Wt fIE*4aEPlaced in a sealed container together
with a deoxygenatingatarhoeadioxide generating agent, and placed in an incubator set at 37 degree C.

A _5?”‘_95 of these %@ﬂﬁ%@ﬁ&%ﬂ?&%&gﬁ%ﬁkb&&%hﬁi %ﬁﬁ%é@&@ﬁ&@&@i&ﬂi&ﬁéﬁ?@um was
minimized After these test(tf eRw%S[éculture%éqf 24 hours, 1%S|3§7eac£|\?§u e flL_Jéld as an inoculum,
subculturing ont&lﬂwcéorlnlctﬁ{so 18EtveP 8495 E%nbi%%fé)& MediufFwad repeaiett %érﬁgglggtme
method. After thetthiglipiesshitgs) tHenvghelitefiofc iw miernbisselddidAAPS eSapd R aaisamidereef medium
was agitated by $hBking weak, AlRRmicslitentherodf waPURaskéed dnBaddad 192:8 saLif atus
anaerobic ciluent (4. imes diltion e an mixcwely Foe 10 imes,dluiga iayid e diuted by
the same method 10 Give & L4 times élllutlon]iléwld, then to give a 106 times dilut Ti%w . 100
microlitet & the 108 thedairvelsh Wao e R Briethe roadiirss hloenabsbeBthablackhédMm. These
plates were placedrimacseatdd CODidpaetOghthmbed theaeddaxyd dra¢ing/carbon dioxide generating
agent, and anaer[gli)&gh(_:piﬁuring was carried out in an incubator set at 37 degree C for 2 days.
[-01901Replication to BL-bS agar medium 300 well separated colonies were randomly selected from
the BL agar medium ang23ed. $haicalonies yyargdished usig-a stefijized tooth pick and used to
inoculate BLbS agar mediym and BL agar medium in sequence. Inoculation was carried out on a total
of 6 sheets of agar medPPaf50 peldfeet. THE &GS THEBIaSHRERRSBulation were placed in a sealed
container together with aglegxygenating/carbon dioxide generating agent according to the volume of
the contg'ﬁg io as to. aitntain an anaerobic state, and culturing was carried out at 37 degree C for 1
day. [01 Slintirg A Heqlion,(Rrlelll rgmaony HEUAHR

5 ittt wasCartred out by marking puncture traces from the
tooth pick where thide20d8hes eipibarbgatproliteciivormuk et rienaombined univrenpaisctlizedraces other
than these whererhacietia, aaulgibriseens imherpraiveiamigonines bRDRMaeiainingdRias g yvere
SPCM-resistant, 1tBe 185%%%?% 91; mid-retaining bacteria was given as the percentage of

SPCM-resistant bacteria. The percentage of plasmid-retaining bacteria was determined from the
equation[BéVél/. 56) Transformation of Bifidobacterium

Transformation

Transformation (electroporation) of Bifidobacterium longum Re-105A competent
cells was carried out using 500 ng (5 microliter) of the purified ligation reaction
product. As a background control, 500 ng (10 microliter) of pUC ori-free fragment that
had not been subjected to a ligation reaction was mixed with competent cells in the
same manner in a separate tube. The electroporation operation was carried out by the
same method as in "Transformation' described in Example 3.

[0174] Culturing of colony
8 colonies transformed by the purified ligation reaction product were randomly



Math. 14] Equation 1 Percentage of plasmid- retainigg bacteria= Number of bacterial proliferad ion
puncture marks on ilL - bS cigar medium x100 Number of bacterial proliferation puncture marks onBL
agar medium 101921From the result of measuring plasmid retention stability, the percentage of
spectinomycin-resistant bacteria in B. longum Re-105A/pBifiCD cloning strains #1 and #5, that is, the
percentage of plasmid-retaini%g bacteria, was the very high value of 87.7% for both strains.

Furthermore, the BEREhtARL ST IEsdhxithecampgsRadan i BulBkEsRire oS Adstenbediifle was

80.3%. On the d&tkvenplaryd, the percentage of plasmid-retaining bacteria in B. longum
RelOSA/pAVOOlﬂ;yég&Q-M?@gﬁ{ﬁpsformed by shuttle plasmid pAvV001-HU-eCD-M968 (APS001C:

Patent Publication 6; ! - 7) was (1.7%, which was much lower than the percentage of the

lasmicretaining BACHSHE BB AT L A BB B8 oL s dH (165 fr

confirmed that thgaglisnsiti pBIRNG DY A dgyesthedtiinantpheviats e dirfea s efolyewithintthee fluid.

bifidobaqigrizs B. lopgeiBe amd Bdeng= Re-105A/pBifiCD transformed by the plasmid pBifiCD of
r

d
the present inventi howed very high plasmid retention stahiljty.. .Furthermore, compared with B.
ong Re105A pAOB HU LR GRS I il e RIS SRR e of

plasmid-retainindBagtiea’ st entes 5verAeNB fgGRdREOVESA M BHIER ®IoNing strain gave a higher
percentage c_)f pIasmi@IHemhsﬂﬁ@baw@éhamthahgﬂt_hﬁ@ollﬁﬂg# Hheﬁ@&%dn@ﬁ)ahtﬁﬂﬁtg@%ng ;train,
thus confirming 124 SmoYahedne PRGN (RATEN PIONPRING Bereeliags. of Alasmicistaning

bacteria. The measurement results are Shown in Table 6. [01941 57 [Table ability of

plasmid segregatiéhe used-

[0176]  (4) Confirmation of plasmid sequence

Culturing

B. longum Re-105A/pBifiCD cloning strain glycerol stock was thawed and agitated
well, and 100 microliter thereof was used to inoculate a test tube charged with 10 mL
of APS-2S-2.5R conditioned medium. This test tube was placed in a sealed container
together with a deoxygenating/carbon dioxide generating agent, and culturing was
carried out by allowing it to stand at 37 degree C for 24 hours (1st culture fluid). After
the 1st culture fluid was agitated well, 100 microliter thereof was measured and used to
inoculate each of two test tubes charged with 10 mL of APS-2S-2.5R conditioned
medium. These test tubes were placed in a sealed container together with a deoxy-
genating/carbon dioxide generating agent, and culturing was carried out by allowing
them to stand at 37 degree C for 24 hours (2nd culture fluid).

[0177] Extraction of plasmid

Plasmid extraction and purification were carried out as follows using an appropriate
amount of the 2nd culture fluid by means of a QIAprep Spin Miniprep Kit.

Four 15 mL volume sterilized plastic tubes (BD Falcon™, Becton, Dickinson and
Company, Japan) were each charged with 2.5 mL of the 2nd culture fluid, and 7.5 mL
of 30 mM GTA buffer was added to each tube. This was agitated and then centrifuged
at 12000 rpm for 15 minutes at 25 degree C, and the supernatant was discarded by
pipette. After 10 mL of a 30 mM GTA buffer was added to bacterial cells in the tubes,
they were centrifuged at 12000 rpm for 15 minutes at 25 degree C, and the supernatant
was discarded by pipette. After combining two tubes containing the bacterial cells into
one, | mL of an N-acetylmuramidase solution (prepared at 3000 units/mL by adding
30 mM GTA buffer to a lyophilized N-acetylmuramidase product manufactured by
Seikagaku Corporation) was added to each and mixed well. After incubating these
tubes in a water bath set at 50 degree C for 3 hours, 250 microliter of 20 mg/mL

Proteinase K (QIAGEN) was added thereto, mixed well, and incubation was carried



Strains Growth on BL-bS Growth on BL SPCM resisiant eX0 lilongum Re-105A/pBifi CD 263 300 87.7
B.longumRe-105A1pRIifiCD #5 263 300 87.7 B.longum Re-105A/pCDshuttle #1 240 299 80.3
APSOOIC MCB 215 300

[0178]

[0179]

[0180]

[0181]

out in a water bath set at 60 degree C for 30 minutes. The two tubes were combined
into one.

An equal amount of Buffer P1 (included with kit) was added thereto and mixed (A).
This mixture was divided into four 15 mL volume plastic tubes, an equal amount to
that of A of a Lysis solution (0.2 M NaOH/2% SDS) was added thereto and tumble
mixed, a volume of 1.4 times that of A of Buffer N3 (included with kit) was then
added thereto and tumble mixed, and the bacterial cells were subjected to bacteriolysis
and neutralization. After centrifuging at 12000 rpm for 15 minutes at 25 degree C, the
supernatant was collected in a 15 mL volume plastic tube. The liquid thus collected
was purified using eight columns of QIAquick Spin Column (included with kit). The
purification method was in accordance with the procedural manual for the kit. The
DNA elution of the final step was carried out using 50 microliter of 0.1x TE, thus
giving about 400 microliter of a plasmid solution.

Checking plasmid DNA sequence

Sequencing was carried out using the plasmid extracted above by the same method as
in the section 'Checking plasmid DNA sequence' described in Example 1. As primers,
primer sets 1, 3, and 4 in Table 3 described in Example 1 were used. The plasmid nu-
cleotide sequence after alignment was compared with the designed sequence (SEQ ID
NO:4).

The result of determining the whole sequence of the plasmid extracted from the
cloning strain was that the B. longum Re-105A/pBifiCD plasmid sequence matched
SEQ ID NO:4. Plasmid extracted from this cloning strain was defined as 'pBifiCD".

<Test Example 1>

Checking transformation and basic properties of Bifidobacterium

(1) Checking transformation of B. longum Re-105A

A self-ligation product formed by removing the pUC ori site from pCDshuttle and
ring-closing and the result of transformation of B. longum Re-105A using pCDshuttle
were checked.

The same competent cells were used for plates 1 to 5. For a negative control (plate
No. 1) to which no plasmid was added, the number of colonies was 1 and 0.

However, even for a positive control (plate 5) transformed using shuttle plasmid
pAV001-HU-eCD-M968 (Patent Publication 5; WO 2007-136107) that had already
been proved to replicate in Bifidobacterium, the number of colonies was 5 and 2, and
the difference in number from that of the negative control was small. This suggests that
the efficiency of transforming the competent cells used in plates 1 to 5 was low.

On the other hand, for plate 6, the concentration of the competent cells used was
diluted by 2 times, and when transformation was carried out using pCDshuttle, at least

500 colonies were formed per plate. A negative control for plate 6 was not carried out,



71.7 [01951<Test Example 4> Checking ability of pgsmid 'pBifiCD' to transform E. coli Checking that
E. coli was not transformed by plasmid 'pBifiCD' of the present invention, using the shuttle plasmid
'pCDshuttle’ as a control, was carried out as follows. (1) Preparation of plasmid The plasmid
ipBifiCD'of the present invention and the control plasmid ipCDshuttle’ were prepared as follows.
[01961Culturing APS-2S-2.5R conditioned medium was inoculated at 1% with the bifidobacteria
transformed by tRE3IHSHEMBETHBE s wlngiern PEAbBREBEPRe kSt hhexaRfs 4, placed in a
sealed containertwitkfarcdedxygplhatnd fgabxbn idoXtidglgemeratiingvag émipdtichctHtureocat t3atidegree C

for 24. hours. Aft‘%{f %Hér%ﬁ’&gnﬂ%ﬁg%gtﬁﬁlf&'ﬁgﬁﬂﬁg Eﬂ@@ﬂ&;@f%ﬁmﬂ%&*ﬂ@&wm 10/.o.thereof and
culturing was carried out for 24 hqurs in the same nhanner.géwgzrl : APS.-ZS-Z.‘.ER gdltlgn&d
medium was inocufAtéd at i‘&"&%fﬁ“ﬁw%"‘ﬁ‘ﬁ?ﬂo‘%%&b SR SRAMHB Lk é)ﬁ $thid®
'pCDshuttle’ (B. lberjuienReedSmip@OBhitiy prepenei droBkardplease plagbitiniavgsaleticeomtdiner with
a deoxygelrll a;i ggsé%a,rlag% gmm&g gﬁﬁ%@&mi_@lgﬁ{&e@yctﬂuilag redat ﬁ%ﬁ%@)t@ﬁfﬂuﬁiﬂs&s@ﬁﬂer
stirring well, -2S-2.5R conditi ediym was Inoculated wi ereof and.culfuring was
caniod out o 2 R o B B G R e e
culture fluids waswashat BRENFRRES0 inM GTA buffer (pH 5.5), and subjected to
N-acetylmuramidEisegeatmeaigithaniorkskidinase K 58 treatment. Purification was carried out by
means o[(ﬁgélﬁp[rf&ﬁp@ MiniPrep Kit to thus extract plasmid DNA, and about 9 microgram of plasmid
DNA was obtained in each case. 10198](2) Transformation of E. coil Transformation of E. coli IM109
competent cells (TaksiaBiaies R erelitsRwas.carsigd out by heat shock using 50 ng (1
microliter) each of the plasmids 'pCDshuttle’ and 'pBifiCD’ prepared above. The trans{ermatiep method
was in accordance vritiidhe product instructions supplied with the competent c@ligingl 00 microliter of
each of the bacterial SospensiohE R ﬁ‘aiat shock and incuBifion with added ($6dGmpedium were
plated on two LB agar medi%‘gggﬁgljlﬂg_qOzjamlcrogram/mL spectinomycin), and gultured at 37 degree
C overnight. 10199]Frbm the resulg,gfy checking for the presence or absence—ef—e%leﬁies on each of the

5 Biongum Re-105A pCDshuttle L gu_
(x1) 6
3 B.longum Re-105A pCDshuttle without pUC ori 3
1) ligation + 8
4 B.longum Re-105A pCDshuttle without pUC ori 1
x1) ligation - Ty
s Blongum Re-105A pAVOOI-HU-eCD-M968 >
(x1) 2
B.longum Re-105A >500
6 (x2 dilution) pCDshuttle o500

[0183]  (2) Checking plasmid of transformed B. longum Re-105A
When PCR was carried out with Check primer using as a template a plasmid
extracted from eight B. longum Re-105A/pBifiCD cloning strains and six B. longum
Re-105A/pCDshuttle cloning strains, an amplification product of about 500 bp was
detected for the B. longum Re-105A/pBifiCD cloning strains. For the B. longum Re-
105A/pCDshuttle cloning strains, an amplification product at 1.1 kbp was detected. It
was confirmed thereby that all of the cloning strains had a plasmid. It was also shown
that pBifiCD did not contain a pUC ori fragment.
[0184] <Test Example 2>
Checking cytosine deaminase activity
Cytosine deaminase (CD) activity was checked using eight B. longum Re-
105A/pBifiCD cloning strains and six B. longum Re-105A/pCDshuttle cloning strains.



plates after culturing, colonies were detected only ingk. coli transformed using the control plasmid
'pCDshuttle’. On the other hand, colonies were not detected after transformation by a negative control
in which 0.1 x TE was added instead of plasmid, or by the plasmid 'pBifiCD' of the present invention.

It was confirmed that even when the plasmid 'pBifiCD' of the present invention was forcibly introduced
into E. coli, it could not be replicated within E. coli. The results are given in Table 7. 102001 [Table 71
Table 7 TransforZoRf GREN O SHILES W Bt DsAB RN HEIFEBCS MM h IR of
colonies per platd pCinéteuttdd 8,5 3hp&ifiiss 0 .theh b (Negativkycgourod) Ol G20kt igsbExample 5>
Checking of antitymey e et B ploRanan3snt QRAYBIIGRI CLeping lialn vy kiR ERaIAtoN9f cultured
viable cells of B. longum R -105&/ BifiCD clonin ralnét t drug) Acti Z]tﬁi)culturl was carried
ot by thaming 2 S CETBALL Uk P ATD A O OB RO St b ko s atine,
inoculating with aarsisgroprisieamoiunpgisrcof iepmibe chilgewwibik(fiddit fredadhith added
caleium 59 carbenielaginaiiuaraalasostainer iogelivi Witha fleanuusunnalsarion dioxide
generating agent, and anaerobically cult in.an incubator at eqr or ours.
Subsequently, aﬁtﬁggtl %u%léoc A é%pé\xfha%%liigﬁi %‘é%?ﬁ%% %owu %%aéj%‘g%%%éium carbonate was
inoculatd@ #ith anBpptépritae Hinbmse SR the G aghivie, ehdchidpeauimBer e aRidiaRaerobic
conditions for 18dienirg: (frainscitine) B)202dhheRleq Uik AHOrs hwadet cdamsitar rechins RO a¢aine

polypropylene cayital b (236130 ik Aedk CooRANY, JRRAO, AN 67 pla ryed faui

culture was mixed well with a 4-féld amount (2 oled (5 de%i{ge C) ,tt%/sm o%cal saline, three
tubes being thus hrép4ret/ HSRRT WAL BRI BueBY Lasekanlas r?ﬂ)bfg TEBAErREYYTEN at 8,000
rpm for 10 minutésosdhilé stonting (4 degree C) and, after the supernatant was discarded, further adding

20 mL of cooled physigiogical salivegrherets ortins sUsPRACheRastR i fvshing.QRgkation 1). This
washing operation was carrﬁ?g?mbt %\ﬁnge more, Saﬁg aftetr the bacterlai Itl(}%ds that ha% %egn washed a
total of three timégwgr@v Edmbined | she'tifse Ot \}lgfu%fgpﬁ{él‘rﬁg ter Ipsrﬁ)%eﬁg’n%l? n esv%ta(f’justed to
6.5 mL The bacterailaisperdioamndeigeese deisischlfereldrisdisigedis-8 micrometer membrane filter
(polycarbonate, Topiee Rwshi Haighaufldib (KSORAREEAK AN Hhe Miable thactenia therbitmée thus
collected (cultureg, igble, BREISH2 648 I WS A5 R ORAIR HURHNg ShrRnaplented

slightly stronger; there was no reduction in the CD activity due to the pUC ori

fragment being removed, but rather it is suggested that it acted well.

It was proved by this test that pCDshuttle and pBifiCD replicated in Bifidobacterium
and had adequate CD activity. The measurement results are shown in Table 5.

[0186]



Human breast cancer cell line KPL-1 cells were cultyyed at 37 degree C under conditions of 5% CO, in
DMEM medium with added 1 v/v % penicillin (50000 U/ mL)/streptomycin (50 mg/mL) and FBS (10 v/v
%) immobilized at 56 degree C for 30 minutes. When confluent, after washing with 1 x PBS(-), 1 x
trypsin-EDTA was added so as to strip the cells, and the cells collected by centrifugation (1000 rpm/5
minutes) were diluted as appropriate with DMEM medium and subcultured. In a transplantation
experiment, fifth B'é%@ﬁéé cells were used. The number of viable cells that had not been stained by
Trypan blue was coppied by a;rhoma.hemo {éirﬁ‘%%thoma 0.1 mm deep ERMA, Tokyo), and the
number of cells was-adjusted-to2.5 a pendi j s' solution. [0204](3)
Preparation of tumainhgaring nude T or QeJiilchf the KPL-1
cell suspension prepared above was tréfi$plant&funder thé 8kin of the B48K side ofthemight forelimb
of a nude mouse (5 x 105 cells/mouse). The volume of a tumor after transplantation was determined
from the equation below by meastiring* A€ dim&#¥fons of the*tumor (mafdfBiameter, finor diameter,
thickness) using calipers. Tumoryolusne (mmigzz=major diagaeter (mm)ogsgidinor diameager (mm) x
thickness (mm)/2 60 0205](4) Grouping_and administration of cultured-viable-bacteria-(test drug),
sugar source (lactutos)s afr-misprQﬂi.ug.._.%:i’EQ)ﬁ%ﬁf)i__nq and*atministrati8ir 8f cultured*Vlable bacteria
(test drug) 16 KPLE ttHHor-beariag nesle micestsawing a tusmor volume 6fsen the ordenof 60 to 95 mnf
were selected and evenly divided“'i'ﬁtO"t\NO""grU'USE)'%;QSm"i'cepe"r'group)“,'"'orn'e"%roupwas—--used as a control

group (non-treated group) and thé oth&r group Was used add treated grblip. 0 3 mL*per mouse of

cultured viable bacteria (test drug)swassuatravemously administered to thestreated groypsthree times
(AM/PM) per day for z Td-HRy 2 | ~driahle-hacteris

viable bacteria A cultured bactenial liguic wassghiltted 106 times with an agaerobic didyent, and 100
microliter thereof was plated onto three BLFS plates-and-arnaerobically cultured-i-a-sealed-eontainer
(AneroPack rectangulariat. Mitsubishi’GEs Chéfital Co., £14.) togethef#ith a deoxydénating/carbon
dioxide generating ‘@gj&H in an ingsibatassat 37 degree C fog g days. Theymymber of bagteria
administered was calculated from the-equation-betow-from-a ptate-where-the-number-of-cetonies
detected was on the order of 30 t& 303’ Rlumb&?SP bacterid Sdministeret {€fu) = Nunitier of colonies
(a) x dilution ratio at plating (b) x eonvesaion fagtas«(c) per lomL of preparation x dosgqEnL) (a):
(P1+P2+P3)/3 (average numberofcoloniesof 3-plates(P1, P2; P3)(6):x-106{106 times-ditution) (c): X
10 (100 microliter each was plated per Piste) ***° 8 0373 843

[0187] <Test Example 3>
Checking plasmid retention stability
The plasmid retention stability when a culture fluid sufficiently activated by culturing
in a medium containing spectinomycin was cultured in a medium with no
spectinomycin added thereto was checked as follows.
[0188] Selective culturing in medium with SPCM added
After glycerol stocks of two B. longum Re-105A/pBifiCD cloning strains and a
glycerol stock of one B. longum Re-105A/pCDshuttle cloning strain were thawed and
agitated well, 100 microliter thereof was measured and used to inoculate test tubes
charged with 10 mL of APS-2S-2.5R conditioned medium. Inoculation with APS001C
MCB (Serial No. 004-0116) was also carried out by the same procedure. These test
tubes were placed in a sealed container together with a deoxygenating/carbon dioxide
generating agent, and culturing was carried out by allowing them to stand at 37 degree
C for 24 hours (1st culture fluid). After the 1st culture fluid was agitated well, 100 mi-
croliter thereof was measured and used to inoculate two test tubes charged with 10 mL.
of APS-2S-2.5R conditioned medium. These test tubes were placed in a sealed

container together with a deoxygenating/carbon dioxide generating agent, and



[0207]Administration of lactulose A lactulose solutigg was further administered as follows to the
treated group as a sugar source for the bacteria. 1 mL of a lactulose solution that had been dissolved
in purified water at 20%(w/v) and autoclaved at 121 degree C for 20 minutes was administered into the
abdominal cavity of a mouse once per day. The administration period was 21 days (Day 3 to Day 23)
from the day after administration of cultured viable bacteria was completed 0208]Administration of

flucytosine (5-FCSULgmAng a5t suiEtedsoit by thord v dem dnikidered’ degiarcudeih et ésder day (at

around 9:00, 14:00ltewred1881D0) (total administration amount 1.2 mL) The administration period was 21

days (DR ) Day gl eosuie gl il By ARLARSGRIFGuLred vizble bactera
was compiete (0] rowin s mor djameter was
e A R Sl e e A

the treatment ha@fbé@dsmatbfdlmearfmw@idgawf whet3n derwyes Hayyl Hneltiedigffese mummoregrowth
was checked. AgigvetagR e MeainBUGSIA@LIRUS UK iRl wPeMfR@ech SkQlNRSthin

calculated, and the antl um rgﬁ ex the relative t mor ume ratio
(ICOR) with respecfl?‘bt g e R L S M e

control group and ?f?éch’é‘a?félaé%Gﬁné?@%@%fhﬁfm@@@emﬁ?@%%@aé%é@%ﬁ%ﬁwe over
days is shown indghGt, and pacelativentioasatotsmeat atielé dréx( @) hokiis teaied gpeupionstivertest end

day (day 24) wag, 230% %u?ﬂ&&@}%‘iﬂ%ﬂé‘r@@ﬁﬂ&%@rﬁfﬁ?@@%ﬁ@&@cﬁﬂ%&%%ﬁ%@%ﬁ&ml
[Table 8] 1Two tailed t-test (D-v
these test tubes were cultured for 24 hours, using each culture fluid as an inoculum,

subculturing onto the nonselective APS-2S-2.5R conditioned medium was repeated by
the same method.

After the third passage the culture fluid in the nonselective APS-2S-2.5R conditioned
medium was agitated by shaking well, 100 microliter thereof was measured and added
t0 9.9 mL of an anaerobic diluent (10? times dilution liquid) and mixed well. The 10?
times dilution liquid was diluted by the same method to give a 10* times dilution
liquid, then to give a 10° times dilution liquid. 100 microliter of the 10° times dilution
liquid was plated on each of five sheets of BL agar medium. These plates were placed
in a sealed container together with a deoxygenating/carbon dioxide generating agent,
and anaerobic culturing was carried out in an incubator set at 37 degree C for 2 days.

[0190] Replication to BL-bS agar medium

300 well separated colonies were randomly selected from the BL agar medium and
used. The colonies were fished using a sterilized tooth pick and used to inoculate BL-
bS agar medium and BL agar medium in sequence. Inoculation was carried out on a
total of 6 sheets of agar media at 50 per sheet. The agar media after inoculation were
placed in a sealed container together with a deoxygenating/carbon dioxide generating
agent according to the volume of the container so as to maintain an anaerobic state, and
culturing was carried out at 37 degree C for 1 day.

[0191]  Counting after completion of culturing was carried out by marking puncture traces
from the tooth pick where there was no apparent proliferation of bacterium, and
counting puncture traces other than these where bacteria could be seen to be pro-
liferating. Since bacteria retaining plasmid were SPCM-resistant, the percentage of
plasmid-retaining bacteria was given as the percentage of SPCM-resistant bacteria.

The percentage of plasmid-retaining bacteria was determined from the equation below.



1''330 D 0.EZ Tumor size (mm3) Mean SD ltzitl t'39LI L17191 WSW Wilt c95.17vtit Li Sc 071E6
ttel 9S9E t1 ticSr WO9g ODZI Era

[0192]

[0193]

[0194]

[Math.14]
Equaticn 1

Percentage of plasmid-retaining bacteria=

Number of bacterial proliferation puncture marks on BL-bS agar mediumx 100

Number of bacterial proliferation puncture marks onBL agar medium

From the result of measuring plasmid retention stability, the percentage of
spectinomycin-resistant bacteria in B. longum Re-105A/pBifiCD cloning strains #1
and #5, that is, the percentage of plasmid-retaining bacteria, was the very high value of
87.7% for both strains.

Furthermore, the percentage of plasmid-retaining bacteria in B. longum Re-
105A/pCDshuttle was 80.3%.

On the other hand, the percentage of plasmid-retaining bacteria in B. longum Re-
105A/pAV001-HU-eCD-M968 transformed by shuttle plasmid
pAV001-HU-eCD-M968 (APS001C: Patent Publication 6; WO 2007-136107) was
71.7%, which was much lower than the percentage of the plasmid-retaining bacteria in
B. longum Re-105A/pBifiCD of the present invention.

It was confirmed that the plasmid pBifiCD of the present invention was retained
stably within the bifidobacteria B. longum Re-105A, and B. longum Re-105A/pBifiCD
transformed by the plasmid pBifiCD of the present invention showed very high
plasmid retention stability.

Furthermore, compared with B. longum Re-105A/pAV001-HU-eCD-M968, the two
cloning strains showed a very good percentage of plasmid-retaining bacteria and,
moreover, the B. longum Re-105A/pBifiCD cloning strain gave a higher percentage of
plasmid-retaining bacteria than that of the B. longum Re-105A/pCDshuttle cloning
strain, thus confirming that removal of the pUC ori fragment improved the percentage
of plasmid-retaining bacteria.

The measurement results are shown in Table 6.
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[Table 6]

Table 6 Stability of plasmid segregation

Strains Grgﬁ%son Growth on BL SPCN{(;SSi Stant
B.longum Re-105A/pBifi CD 263 360 87.7
#1
B.longum Re-105A/pBifi CD 263 300 87.7
#5
B.longum Re-105A/pCDshuttle 240 299 80.3
#1
APS001C MCB 215 300 71.7

[0195] <Test Example 4>

Checking ability of plasmid 'pBifiCD' to transform E. coli

Checking that E. coli was not transformed by plasmid 'pBifiCD' of the present
invention, using the shuttle plasmid 'pCDshuttle’ as a control, was carried out as
follows.

(1) Preparation of plasmid

The plasmid 'pBifiCD' of the present invention and the control plasmid 'pCDshuttle’
were prepared as follows.

[0196]  Culturing

APS-2S-2.5R conditioned medium was inoculated at 1% with the bifidobacteria
transformed by the plasmid 'pBifiCD' (B. longum Re-105A/pBifiCD) prepared in
Example 4, placed in a sealed container with a deoxygenating/carbon dioxide
generating agent, and cultured at 37 degree C for 24 hours. After stirring well, APS-
2S-2.5R conditioned medium was inoculated with 1% thereof and culturing was
carried out for 24 hours in the same manner.

Similarly, APS-2S-2.5R conditioned medium was inoculated at 1% with the bifi-
dobacteria transformed with the shuttle plasmid 'pCDshuttle’ (B. longum Re-
105A/pCDshuttle) prepared in Example 3, placed in a sealed container with a deoxy-
genating/carbon dioxide generating agent, and cultured at 37 degree C for 24 hours.
After stirring well, APS-2S-2.5R conditioned medium was inoculated with 1% thereof
and culturing was carried out for 24 hours in the same manner.

[0197] Extraction of plasmid
2 mL of each of the above culture fluids was washed twice with 30 mM GTA buffer

(pH 5.5), and subjected to N-acetylmuramidase treatment, then to Proteinase K



a Treatment A) Non treated control B) APSO001F(inact) +5-FC+Lactulose 63 Industrial Applicability
W211]The object of the present invention is to provide an expression vector that is replicated only in a
transformant bacterium and is not replicated in a bacterium other than the transformant bacterium, and
in particular not in a pathogenic, or aerobic or facultative anaerobic bacterium, such as E. coli, and a
process for constructing same. Furthermore, the object of the present invention is to provide a gene
transporter formdtF#BHT AT 4HEERTBIE MatraBiGRmEmraRaRs i ad B prePsSqirekiRTER AT
pharmaceutical abospositicnpthanhcbbiNifsane apeneXransperier, dipthsnsiol DN ANoat redzatimedtimgent that
contains the bactgfiym,[0212]The vector of the present invention is a very safe vector that does not
contain igin of replication that functions. in a bacterium, particularly E. Coli, other than the
transforri@n}%@act Al ,@#8%@% %?ésfﬁ)j}ty of being replicated in a bacterium other than the
transformant bactekiansfemehpentifuiaplndVih(] pathsgentice by esiohic Biofhsultaitbraissdttsivic
EaCtErilJr]m ’I SUChﬁ%ﬁea@ﬁ@dl‘bﬁ@lﬁgﬁmﬁﬂ%ﬁ@@mm?Qﬁ;‘i@iﬁl&éﬂ%fx&?tﬁ;@é_ B]@Sﬁlfllg§e nt ir;ve ngon

as high plasmid r tlon stability,. there Is ng.possihllity, even If It.1s horjzontally fransferred to a
Pactorum cmer RGO e
facultative anaeré®idanseailieRioduss msEpttionsspemigdayiiedee s anprscnhetdiium, and it is
promising as a veryosatedolidioi eicality genadtandpotiensohClasnhdi kot hAhiirolbdedn
expression vectag Al HRFYORS 1AcAN AMASIOBIGORGIPINET. WRELPIRSRIT ERissRjpnayector does not

contain a plasmid replication unit that functions in E. coli, an erein the expression vector comprises

(1) a plasmid rep TSRS SRICHRABHS N th HLret i BALEHERT ANG'B$Y-protein expression
unit comPikifg a Dinabdirguiv v Jhaicinzavithg préherepeutibsantivity foltomidiseaseacthat ibein an

anaerobic enviropient Apd.-a1RNALTAdREN GRMRRERIPY MM BN AnlghmiRatasihagkfunction in
the anaerobic bacterlu[n, Where,lrg%lggﬁoxem is selected from the group consisting of cytosine
&4 -t

deaminase, nitrofFS8HR %S;Ig]ﬁidg '%hidase. [Claim 2]The expression vector according to Claim
1, wherein the ana@robic ¢hetdrnd ¢olanienvessheitdpigaicdthderansEoromiiJChim BiFHE expression

vector accordingdenéait whwheyeiR e was added instead of plasmid, or by the plasmid 'pBifiCD’ of
the present invention.
It was confirmed that even when the plasmid 'pBifiCD' of the present invention was
forcibly introduced into E. coli, it could not be replicated within E. coli.

The results are given in Table 7.
[0200] [Table 7]

Table 7 Transformation of E.coli IM109
with either pCDshuttle or pBifiCD

Sample name Number of colonies per
plate

pCDshuttle 35,53

pBifiCD 0,0

0.1xTE (Negative control) 0,0

[0201] <Test Example 5>
Checking of antitumor effect of B. longum Re-105A/pBifiCD cloning strain
(1) Preparation of cultured viable cells of B. longum Re-105A/pBifiCD cloning
strain (test drug)
Activated culturing was carried out by thawing a glycerol stock of B. longum Re-
105A/pBifiCD cloning strain at normal temperature, inoculating with an appropriate

amount thereof a test tube charged with a liquid medium with added calcium



enterobacterium other than E. coli is selected from thg group consisting of Bifidobacterium,
Lactobacillus, Enterococcus, Streptococcus, and Clostridium. [Claim 4]The expression vector
according to Claim 1, wherein the plasmid replication unit that functions in the anaerobic bacterium is a
plasmid replication unit that functions in an anaerobic microorganism selected from the group
consisting of Bifidobacterium, Lactobacillus, Enterococcus, Streptococcus, and Clostridium.
[Claim5] The expfdsairiGeRii A Lottty {F Eranpinch mgite g Biasdk eIttt that functions
in the anaerobic bmotiddganés i pgagran, kepliaateoobicat] jhatl furioponannisdicobat8fiulegEelaim 6]The
expression vector,aeaqiding i Riyvhersinihe Maseidiapicatian weil thatiunstionsiy
Bifidobacterium is E%PT% r gllcatlon unit ﬁ%m%:sn g an OriV region and a ﬁf?g&e e.‘é[lCIalm 7]The
expression vectorateBrEHG B NAT B1TREFRTITHE HriRe it R YR UMb HEEE R W406th to the
3391st nucleotidesbf BERI DN thosansinghsrabslsotdaipatyivrolBihicusthaasbtulCleim 8]The
expressipmuestor FEEYGINYJQl et ivhd ugeaivisaid SIGHRIN STEMEOSHNHEGARINEEEHI @D tibaim9] The
expression veclop accordjie Lo, o f-comprieing 85 IPNQ:4 (RRMHGRL I Glaim dgln isolated
gene transporter cpmprl’smgl?he anaergblc batteritm transformed with the expﬁe.ssion vector
according to ClaifiXed@ialinvith rid¢jd seeramsportal-heteraiad to €riirh Lo pripkgicabsaliberobic
bacterium is an ehtesabbeiekiiy vibestparcE. Wokh[tdains L2iibe g@ans vansponieeatcatding to Claim
11, wherein the eRicref %H%’F‘S[%(i‘?lo‘ﬁﬁ{%f OGS QY 18%88@5%%{#%‘9@?&{8['%r the

Lactobacillus, Enterococcus, Streptococcus, and Clostridium. [Clai ]n : Iqene transporter
according to Cl aitHPEBNRANG KRS fgearded, further adding 20 mL of cooled physiological saline thereto

to thus suspend the bacteria (washing operation 1). This washing operation was carried

out twice more, and after the bacterial liquids that had been washed a total of three
times were combined in one tube, the volume of the bacterial suspension was adjusted
to 6.5 mL. The bacterial suspension thus washed was filtered using an 8 micrometer
membrane filter (polycarbonate, Toyo Roshi Kaisha, Ltd., KSOOA025A), and the
viable bacteria in a filtrate thus collected (cultured viable bacteria liquid) were used as
a test drug.

[0203]  (2) Culturing of transplanted tumor cells

Human breast cancer cell line KPL-1 cells were cultured at 37 degree C under
conditions of 5% CO, in DMEM medium with added 1 v/v % penicillin (50000 U/
mL)/streptomycin (50 mg/mL) and FBS (10 v/v %) immobilized at 56 degree C for 30
minutes.

When confluent, after washing with 1 x PBS(-), 1 x trypsin-EDTA was added so as
to strip the cells, and the cells collected by centrifugation (1000 rpm/5 minutes) were
diluted as appropriate with DMEM medium and subcultured.

In a transplantation experiment, fifth passage cells were used. The number of viable
cells that had not been stained by Trypan blue was counted by a Thoma hemo-
cytometer (Thoma 0.1 mm deep ERMA, Tokyo), and the number of cells was adjusted
to 2.5 x 10¢ cell/mL by suspending them in Hanks' solution.

[0204]  (3) Preparation of tumor-bearing nude mouse and measurement of volume of tumor

0.2 mL of the KPL-1 cell suspension prepared above was transplanted under the skin
of the back side of the right forelimb of a nude mouse (5 x 10° cells/mouse).

The volume of a tumor after transplantation was determined from the equation below
by measuring the dimensions of the tumor (major diameter, minor diameter, thickness)
using calipers.

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



enterobacterium is Bifidobacterium. [Claim 14] The ggne transporter according to Claim 13, wherein
the bifidobacterium is selected from the group consisting of Bifidobacterium adolescentis,
Bifidobacterium animalis, Bifidobacterium infantis, Bifidobacterium thermophilum, Bifidobacterium
pseudolongum, Bifidobacterium bifidum, Bifidobacterium breve, and Bifidobacterium longum. [Claim
15]The gene transporter according to Claim 14, wherein the bifidobacterium is Bifidobacterium
longum. [E18ith 16]HHérgrias B e R i atde Rarreih (Seialgine SERSHBHES is
capable of growifiganmdermordtisseuhal-EBn an anaerobic environment, and is capable of expressing
said protein, wherein said prateiuisistleaied fiamithe Svumeonsistingef gigsine deaminase,

nitroreductase, an -glucuronidase.. [Claim 17]The gene transporter according to Claim 16, wherein
caid protein s oytolie eA AL Do B KT oAU HELTEAT SO SOIAR AN Bhe gone
transporter accoffingnod @istreeler teshend-eflaoiodixisksid énfOnarerolps phareapegisalpdommgosition

comprising the gepsH aASRAKELAECOHHIBDIR G 2B RedfelbiThad | AN BReShEP L EARPSHE UBEIaR
expression vectoa{ Frhe%%f n%t)ions in an anaerobic bacterium, comprising (i) producing a shuttle plasmid
comprising (1) a plasmi %eﬁi%ation unit that functions in the anaerobic bacterium, (2) a protein
expression unit cofpidinBea MNAC B EHGUISE ¥ isRdediAckRiAr & thiBe e avit) EYE DN AR agment
comprising a promuiieteatitha ey ménaio ptbap ihnaliomées thevEHRRErplicdbatie buliyaiddy(3)adalsction
marker, the shuttle plasmid being capable of replication in both E. coli and a host bacterium other than
E. coli, and (ii) removing from the shuttle plasmid a plasmid replication unit that functions in E, coli.

F390-1AN 5T25.txXtPSEest ERleee 955 Nieed Vighednriia At amiie s d ks 'shintzanditsnptal

number of cells administered was 5.9 x 10° cfu/mouse.
The number of viable bacteria administered was measured as follows.
[0206] Measurement of number of viable bacteria

A cultured bacterial liquid was diluted 10° times with an anaerobic diluent, and 100
microliter thereof was plated onto three BLFS plates and anaerobically cultured in a
sealed container (AneroPack rectangular jar, Mitsubishi Gas Chemical Co., Ltd.)
together with a deoxygenating/carbon dioxide generating agent in an incubator at 37
degree C for 3 days. The number of bacteria administered was calculated from the
equation below from a plate where the number of colonies detected was on the order of
30 to 300.

Number of bacteria administered (cfu) = Number of colonies (a) X dilution ratio at
plating (b) x conversion factor (c) per 1 mL of preparation x dose (mL)

(a): (P1+P2+P3)/3 (average number of colonies of 3 plates (P1, P2, P3)

(b): x 10¢(10° times dilution)

(c): x 10 (100 microliter each was plated per plate)

[0207] Administration of lactulose

A lactulose solution was further administered as follows to the treated group as a
sugar source for the bacteria.

1 mL of a lactulose solution that had been dissolved in purified water at 20%(w/v)
and autoclaved at 121 degree C for 20 minutes was administered into the abdominal
cavity of a mouse once per day.

The administration period was 21 days (Day 3 to Day 23) from the day after admin-
istration of cultured viable bacteria was completed.

[0208]  Administration of flucytosine (5-FC)

0.4 mL of 5-FC solution was orally administered to a mouse three times per day (at
around 9:00, 14:00, and 18:00) (total administration amount 1.2 mL).

The administration period was 21 days (Day 3 to Day 23) from the day after admin-



Yonekura, Hiromi <120> Expression vector <130> ys3 Provisional Application No. 61/124,528 <160>
43 <170> Patentin version 3.1 <210> 1 <211> 1793 <212> DNA <213> Artificial <220> <223> plasmid
pSPCm-puCori taactaataa ttactttagt aaaataatta ttaagtttat ggatatattt taaaaaataa caaatagtga
aaatacttat gatatattga aacaagaatt agaaggaatt gaatatacgg gaagagccat actctatatt aagatattgc tgttagcagt
taactataaa gaaacacttt gtaaaaaggc aaaatcgacg ttccccctgg tgtccgectt cgtaacgtga tttatggaaa ttatctagat

ttaattaaca gaatadsHaHUtRhRGo R Hg sttt isdaqabls M fia 8t YR a aaattcagat aaattatgac
tatggattcfpaaelttatg®) §dupakatgcd togtagitatthattip@asditoastitt cgcgttgctg ctcaagtcag aagceteccte
tcteecttcy ctggcaapad ipapagalsvadaradiiianasialg Mt id Inrcasaiiraciianateliadicaine @gafctattt

e SR R AT SR i e
ataaagtgaa ttggaevagintatstgadays canbhasiistbogydzatygreatnyetchegktidacca tactacctga taatagataa
taactatgga ctictccatipiatidgatechRRaaallaim @gpasaandsd idagstcothakcotasangelgiivegac cgcttictca
Page 1 calculated, and the antitumor effect was judged using as an index the relative tumor
volume ratio (T/C(%)) with respect to the control group.

Tumor volumes (average value plus/minus SD) of the control group and the treated
group are shown in Table 8.

Furthermore, change in tumor volume over days is shown in FIG. 5.

The relative tumor volume ratio (T/C(%)) of the treated group on the test end day
(day 24) was 23.0%, and a prominent tumor growth suppression activity was observed.

[0210]



aacaatgaat aggtttacac aatctagaat aaaattaact aaatctgtaa ataaactaaa actaatcaaa atagtgagga aaaaatactt
cggaaacatt agttgagagt ggactaaaac attgacagat caaagtaaag aggagataaa agcaacttac accgtggaat
catcctccca tgaacaagga tacattcctc agcaaaacga aaaaataaaa tattccattt tctgatgtga ttatcaggat gatgaaacca
cacgggtaaa atcataccaa agaacatagg gagagaattt gactaatgaa aatgtaaatt aaaaaattga aaaaatggtg
ccagcaaaag gccaggaacc cccccctgac gagcatcaca actataaaga taccaggcgt cctgccgctt accggatacc
tagctcacgc tgtagé é@elséQO-lAN ST25.txt tcagttcggt gtaggtcgtt cgctccaagce tgggcetgtgt gcacgaaccce
cccgttcagcl1440 ccgaccg taactatc gtcttgagtc caacccggta agacacgact1500 tatcgccact
ggcagcagcc actggtaaca ggatagdpg agcgaggtatjgtaggeggtgl560 ctacagagtt cttgaagtgg tggcctaact
acggctacac tagaagaaca ta,%tgg 1620 tftgcgctet gectgaagceca gttaccttcg gaaaaagagt tggtagctct
tgatccggcal680 aacaaacgag ggtagc g@gt tt ttgtttgcaa gcagcagatt acgcgcagaal740 aaaaaggatc
tcaagaagat cctttgatct tttct 1c§g§t cttctcgp g#17P3 <210> 2 <211> 3566 <212> DNA <213> Artificial
<220> <223> plasmid pH -ng -SPCnf-puConj <400> 2 ggatccgtct tcctgetggce ctatgcattg ggttccgeag
tgcccactcc aggeggtctg60 tJtag aadcagcggt gacattcgeg ttcgtggegg tcggagtgec gcagggegtgl20
gcgctttcecg ccactttgct gca Q@ggg tgttctact ggctgegeat tccgetgggel80 geggeggceca tgaagtggcet
tgacaagcat aatcttgtct gatt :@ctg tcatac 24@ cqettcgggg aaatagatgt gaaaaccctt ataaaacgcg ggttttcgca
gaaacatgcg300 = g 1
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4| 4865
. 2650

21
16121
0654
4844
2118

17
9120
564.8
365.6
180.4

1
6038
2834
7701
1200

10
370.1
2125
154.5
41.8

Tumor size (mm3) Mean + SD
7

2053
87

1323
.7

15.4

3

123
44.2
24

74.5
125
4.7
10.7

day 0

No of

mice
8
8

Treatment
control
B) APS001F(intact)
+5-FC+Lactulose

A) Non treated

Table 8  Anti-tumor effect of B.longum Re-105A/pBifiCD cloning strain




ctagtatcat tgatgacaac atggactaag caaaagtgct tgtcccgtga cccaagaagg360 atgctttatg gcatacaaca
agtctgacct cgtttcgaat aacgctttac aaacaattat420 taacgcccgg ttaccaggcg aagaggggct gtggcagatt
catctgcagg acggaaaaat480 cagcgccatt gatgcgcaat ccggcegtgat gecccataact gaaaacagcc tggatgccgas40
acaaggttta gttataccgc cgtttgtgga gccacatatt cacctggaca ccacgcaaac600 cgccggacaa ccgaactgga
atcagtccgg cacgctgttt gaaggcattg aacgctgggc660 cgagcgcaaa gcegttattaa cccatgacga tgtgaaacaa
cgcgcatggc aaa At gccaacggca ttcagcatgt gcgtacccat gtcgatgttt cggatgcaac780

gctaactgf@pdtijaaadbaatjcigofahgpgesagcaggatglis) cypogtidgatigapotl4idmgeadatayt gecttcecte

a?t g aaggt? ?tt tttgttggls%%%&gaa?g9%6}9&&9%%8%9%%5&?%& %tf%ﬁiﬁﬁt@@%a%tgéﬁg&gaﬂﬁgclgozo
aticcgca gaa C CcC alac C agt cgctgcataa aaccticgcc C CgCaaa aa accg
totcategac gitcaciitl AR A B L LR T A g DBO N ot B G thtg
aaggcatggg cgcdegalint wceepssabischackcsupgyshisCaatdicastts patassyysUniatatior aotectgttc
cgcttgctga aaatgiagapkadataasiigisoteanescadaigaicas tatspioldeangarcainiGimaceialfo
tecaaaacgt ccogeaica,casdegiian agagalgeia aagiceaqe HoRRdcin gt Aade 2 [RLAN ST25.0d
ctttggtcac gatgctg]icﬁc atccgtg ‘gtg{ccgcfé ggaacggcga a atggtgca ag?gc gcat at gggc%gc
atgtttgcca gttgatgrggeqﬁ@%&%wéaewgﬁqm@%éﬁ@ﬁéfﬂ%@é@éc@%é sl Byrahlgaeghgaat
ttgcaggatt acggcagigtlbfiontains the bacterium.

[0212]  The vector of the present invention is a very safe vector that does not contain an
origin of replication that functions in a bacterium, particularly E. Coli, other than the
transformant bacterium, and has no possibility of being replicated in a bacterium other
than the transformant bacterium, and particularly not in a pathogenic, or aerobic or fac-
ultative anaerobic bacterium, such as E. coli. A gene transporter transformed using the
vector of the present invention has high plasmid retention stability, and there is no pos-
sibility, even if it is horizontally transferred to a bacterium other than the transformant
bacterium, and particularly to a pathogenic, or aerobic or facultative anaerobic
bacterium, such as E. coli, of it being replicated in the bacterium, and it is promising as

a very safe and high quality gene transporter.



cgccggaaac agcgccaacc tgattatcct gccggctgaa aatgggtttg atgcgetgegl560 cegtcaggtt ccggtacgtt
attcggtacg tggcggcaag gtgattgcca gcacacaaccl620 ggcacaaacc accgtatatc tggagcagcc agaagccatc
gattacaaac gttgaccttc1680 tgctcgtagc gattacttcg agcattactg acgacaaaga ccccgaccga gatggtcgggl740
gtctttttgt tgtggtgetg tgacgtgttg tccaaccgta ttattccggg gtagtagaaal800 gettagagtc gactcgattt tcgttcgtga
atacatgtta taataactat aactaataac1860 gtaacgtgac tggcaagaga tatttttaaa acaatgaata ggtttacact
tactttagtt1920 ttatggaaat gaaagatcat atcatatata ﬁb@a@&ata aaattaacta aaataattat1980 tatctagata
aaaaatttag aagccaatga aatctataaa taaactaaat taagtttatt2040 taattaacaa ctatggatat aaaataggta

ctaatcaaaa aglgaq9a0 gatalRIGRLO0. gRlaCHACE AREAAR AR IRARYIcRAA. ABRAIRG s daagacat

aaaaaataac2160 cttattggta cttacatgtt tggatcagga gtt%agagtg gactaaaacc aaatagtgat?220 cttgactttt

tagtcgtegt atctgaacca tigacXYSie A GEAG S D Y e i ebeia R P e iR 4L 8 aaata
ggagataaaa gcaacttacg atatattgaat Rgwoersdodatestaatshybareigaha gt segigatnt atcctcccaa
acaagaattt 2400 atttatggageaaipgtiaca pgppsitial @picaasgahachitqdicai gragohatiaMdef @attcagatt

taaccataat gctttaccaa gca@&qg@&@%@t@%@@}ﬁt@%ggs@%ﬂ%ﬁ{gﬁ%@g 99 gaég @;@cctg at

attccatttt ctgatgtgag aagagccatt 2580 atggattcgt cagaggaatt aatagataat tatcaggatg atgaaaccaa
ctctatatta 2640 actitatgoe GAgARR SACHI AR %85?@&%%%@%&? LAJSEMIER 08 gganatgeag
&

tggctgaatc tictccatta gaacatdggi§Rig sguHanREgadgHR T eD (EgasRA O PpHa bR P8Rty g
actaatgaaa atgtaaattt aactatahac2320 dait thaafarecagatt akxa maanivit dacaaaaaityharamaaiggtgg

aaacactttt2880 ttcaattttt ttagalkily RUCRARANNG HABCIRARIDRSITNSBECHHIRRRARAUGHAI4O gogttgctgg

cgtttttcca taggctcecge ccccc'%g‘gg%%%catcacaéa C%flutg ac (;{‘3000 tcaagtcaga ggtggcgaaa cccgacagga
cEctC

ctataaagat accaggcgtt tcccccfgga Eaﬁeaé% g g(c)ﬁc ke tgttccgacc ctgccgctta ccggatacct
gtccgecttt3120

[Claim 2] The expression vector according to Claim 1, wherein the anaerobic
bacterium is an enterobacterium other than E. coli.

[Claim 3] The expression vector according to Claim 2, wherein the
enterobacterium other than E. coli is selected from the group consisting
of Bifidobacterium, Lactobacillus, Enterococcus, Streptococcus, and
Clostridium.

[Claim 4] The expression vector according to Claim 1, wherein the plasmid
replication unit that functions in the anaerobic bacterium is a plasmid
replication unit that functions in an anaerobic microorganism selected
from the group consisting of Bifidobacterium, Lactobacillus,
Enterococcus, Streptococcus, and Clostridium.

[Claim5] The expression vector according to Claim 4, wherein the plasmid
replication unit that functions in the anaerobic bacterium is a plasmid
replication unit that functions in Bifidobacterium.

[Claim 6] The expression vector according to Claim 5, wherein the plasmid
replication unit that functions in Bifidobacterium is a pTB6 replication
unit comprising an OriV region and a RepB gene.

[Claim 7] The expression vector according to Claim 6, wherein the pTB6
replication unit comprises the 1796th to the 3391st nucleotides of SEQ
ID NO:4 or a single-nucleotide polymorphism thereof.

[Claim 8] The expression vector according to Claim 1, wherein said protein is
cytosine deaminase.



ctcecttcgg gaagcgtggce gctttctcat agctcacgct gtaggtatct cagttcggtg3180 taggtcgttc gectccaagcet
gggctgtgtg cacgaacccc ccgttcagec cgaccgetge3240 gecttatceg gtaactatcg tcttgagtcc aacccggtaa
gacacgactt atcgccactg3300 gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgce
tacagagttc3360 Page 3 F390-1AN ST25.txt ttgaagiggt ggcctaacta cggctacact agaagaacag tatttggtat
ctgcgctctg3420 ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc3480 gectggtageg
gtgagtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct3540 caagaagatc ctttgatctt ttctac3566 <210> 3
<211> 5150&3ik?$] DNA <ThaeAntifisiah v220r ac2dRknghotdapias michpgapshg SEGADOSB4ggatccgtct

tcctgetgge ctatgeattg ggttcegeagdgpccactce aggeggtetgé0 ggeggtgtgg aageggeget gacattcgeg
ttcgtggcgg tcggagtgcc gcagggegtgl20 gegctttceg ccactttget gcaccgegtg gtgttctact ggetgegceat
tccgetgggel80 geggeggceca tgaa t?gct tgacaagcat aatcttgtct gattcgtcta ttttcatacc240 cccttcgggg
aaatagatgt t atasAA IR GL ARG TANGRAAELEGEY SIS the anaerobic bacterium

transformed with the expression vector according to Claim 1.

[Claim 11] The gene transporter according to Claim 10, wherein the anaerobic
bacterium is an enterobacterium other than E. coli.

[Claim 12] The gene transporter according to Claim 11, wherein the
enterobacterium is selected from the group consisting of
Bifidobacterium, Lactobacillus, Enterococcus, Streptococcus, and
Clostridium.

[Claim 13] The gene transporter according to Claim 12, wherein the
enterobacterium is Bifidobacterium.

[Claim 14] The gene transporter according to Claim 13, wherein the
bifidobacterium is selected from the group consisting of
Bifidobacterium adolescentis, Bifidobacterium animalis,
Bifidobacterium infantis, Bifidobacterium thermophilum,
Bifidobacterium pseudolongum, Bifidobacterium bifidum,
Bifidobacterium breve, and Bifidobacterium longum.

[Claim 15] The gene transporter according to Claim 14, wherein the
bifidobacterium is Bifidobacterium longum.

[Claim 16] The gene transporter according to Claim 10, wherein said gene
transporter is capable of growing in a tumor tissue that is in an
anaerobic environment, and is capable of expressing said protein,
wherein said protein is selected from the group consisting of cytosine

deaminase, nitroreductase, and 3-glucuronidase.

[Claim 17] The gene transporter according to Claim 16, wherein said protein is
cytosine deaminase.

[Claim 18] The gene transporter according to Claim 17, wherein the gene
transporter is Bifidobacterium longum 105-A/pBifiCD (National
Institute of Technology and Evaluation Patent Microorganisms
Depositary (NPMD) Accession No. NITE BP-491).



ctagtatcat tgatgacaac atggactaag caaaagtgct tgtcccctga cccaagaagg360 atgctttatg gcatacaaca
agtctgacct cgtttcgaat aacgctttac aaacaattat420 taacgcccgg ttaccaggcg aagaggggct gtggcagatt
catctgcagg acggaaaaat480 cagcgccatt gatgcgcaat ccggcegtgat gecccataact gaaaacagcc tggatgccgas40
acaaggttta gttataccgc cgtttgtgga gccacatatt cacctgggca ccacgcaaac600 cgccggacaa ccgaactgga
atcagtccgg cacgctgttt gaaggcattg aacgctgggc660 cgagcgcaaa gcegttattaa cccatgacga tgtgaaacaa
cgcgcatggc aaacgctgaa720 atggcagatt gccaacggca ttcagcatgt gcgtacccat gtcgatgttt cggatgcaac780
gctaactgcg irsantha tgctyphaghgaagcaggaapgiigenycogimgaatigdictiA4e geasatagtc gecttceccte
aggaagggat tttgtcgtat cccagegeidl da@coiteri 99000 3a9a%P68y HRsECtag gggcagatgt agtgggggcg
attccgcatt ttgaatttac960 ccgtgaatac ggcgtggagt cgctgcataa aaccttcgcec ctggcgcaaa aatacgaccgl1020

tctcatcgac gttcactgtg atgagatcga tgacgagcag tcgcgctttg tcgaaaccgt1080 tgctgccctg gcgcaccatg
aaggcatgggg tc a JreaEL SORROPIUR £ RHEIRE e 2588 JH Btaccte acgectgtte
cgcttgctga aaatgtccggl200ataradiogtigiClisondéc cgctggtcaa tattcatctg caaggacgtt tcgatacgtal260
tccaaaacgt cgcggcatca cgcgcgttaa agagatgctg gagtccggcea ttaacgtctgl320 ctttggtcac gatgctgtct

tcgatcegtg giaigrestq 99aacgpedaaiFasiaaalar? AAIeca AAQegat AiRigncHaffoatgggc
tacgggcaga ttaacgatgg1440 cctdaaftta ateacceacc acagc(%c&%% ugc?cgg%ﬁat {tggaggatt acggcattgc1500

Page 4 F390-1AN ST25 t)&naero acterium, comprisin n uttle p
comprising (1) a plasmid replication unit that functions in the anaerobic

bacterium, (2) 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 bacterium, and
(3) a selection marker, the shuttle plasmid being capable of replication
in both E. coli and a host bacterium other than E. coli, and (ii) removing
from the shuttle plasmid a plasmid replication unit that functions in E.

coli.



cgccggaaac agcgccaacc tgattatcct gccggctgaa aatgggtttg atgcgetgegl560 cegtcaggtt ccggtacgtt
attcggtacg tggcggcaag gtgattgcca gcacacaaccl620 ggcacaaacc accgtatatc tggagcagcc agaagccatc
gattacaaac gttgaccttc1680 tgctcgtagc gattacttcg agcattactg acgacaaaga ccccgaccga gatggtcgggl740
gtctttttgt tgtggtgctg tgacgtgttg tccaaccgta ttattccgga ctagtcctcc1800 aggacctcgt ctacgaggceg
ctgagcgagg aatggcgcaa aagggacgéqic %%g N8602ac¢Eatgggce caacgacgag gcggacggat
accagccgcc ctcatacgag ccggtcaac 9 EEgb T gactccccag acgccctceg atggcctgat ctgacgtccg
aaaaaaygeg198ineigigcgsechiftitnaaiktittataaat ctttttacat tcttttagcc cctccgcage2040 cttactctee
caacggottt c@% 2 ﬁgac*@lt%gcaaa aggggagcga acctacacca2100 aaaggggagc gaacctacac
caaaagggga gcgaac@tac accaaaaggg gagctatata 2160 caccttttgt tatttaaggt gcaagttgtg ctatgctgag
gccatgttZeratFagagiPd? (V gaayticage aaccagttca acaacgtcge gectgaagaag ttcgacgcecg
tgcacciggal2@ cglgg;gqt(g]gpgggﬁg@ggg@ag%tga&ggﬁg’%eé@ggc acggccacgg tggagttctc2340
gttcgaggag ctgcgcggcc tcatgcgatt gaggaagaac ctgaccaaca agcagctggc2400 cgacaagatc gtgcagacga
acgcgsgelt gctdgcegetg aactacatgt tcgaggattc2460 gggcaagate atccagttcg cgetgttcac gaagttcgte
accgacees aggagucanc2e2045teaqgatt ggggtcaacyg aggagttcge gttcctgetc aacgacctga
ccagccagtt2580 cacgcgcttc gagctggecg agttcgecga cctcaagagc aagtacgcca aggagttcta2640
ccgcagég%iz a%gg@gtacc gcagctccgg aatctggaag atcggccgcg acgagttctg2700 ccgactgctt ggegttccac
cgtcggeaataagggagaca cgatatctga atcagaaggt2760 tcttcagcca attcaggagg agtgtgggcc tetcettggce
ctgaagately aghecaia@B20

<220>

<223> plasmid pSPCM-pucCori

<400> 1

actagtagaa agcttagagt cgactcgatt ttcgttcgtg aatacatgtt ataataacta 60
taactaataa cgtaacgtga ctggcaagag atatttttaa aacaatgaat aggtttacac 120
ttactttagt tttatggaaa tgaaagatca tatcatatat aatctagaat aaaattaact 180
aaaataatta ttatctagat aaaaaattta gaagccaatg aaatctataa ataaactaaa 240
ttaagtttat ttaattaaca actatggata taaaataggt actaatcaaa atagtgagga 300
ggatatattt gaatacatac gaacaaatta ataaagtgaa aaaaatactt cggaaacatt 360
taaaaaataa ccttattggt acttacatgt ttggatcagg agttgagagt ggactaaaac 420
caaatagtga tcttgacttt ttagtcgtcg tatctgaacc attgacagat caaagtaaag 480
aaatacttat acaaaaaatt agacctattt caaaaaaaat aggagataaa agcaacttac 540
gatatattga attaacaatt attattcagc aagaaatggt accgtggaat catcctccca 600
aacaagaatt tatttatgga gaatggttac aagagcttta tgaacaagga tacattcctc 660
agaaggaatt aaattcagat ttaaccataa tgctttacca agcaaaacga aaaaataaaa 720
gaatatacgg aaattatgac ttagaggaat tactacctga tattccattt tctgatgtga 780
gaagagccat tatggattcg tcagaggaat taatagataa ttatcaggat gatgaaacca 840
actctatatt aactttatgc cgtatgattt taactatgga cacgggtaaa atcataccaa 900
aagatattgc gggaaatgca gtggctgaat cttctccatt agaacatagg gagagaattt 960
tgttagcagt tcgtagttat cttggagaga atattgaatg gactaatgaa aatgtaaatt 1020
taactataaa ctatttaaat aacagattaa aaaaattata aaaaaattga aaaaatggtg 1080
gaaacacttt tttcaatttt tttagatctt gagcaaaagg ccagcaaaag gccaggaacc 1140
gtaaaaaggc cgcgttgctg gcgtttttcc ataggctccg cccccctgac gagcatcaca 1200
aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga taccaggcgt 1260
ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgectt accggatacc 1320
tgtccgectt tctcccttcg ggaagcgtgg cgctttctca tagctcacgc tgtaggtatc 1380
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cgtgaaacgc aggctgtcgg gcttcgtgtt cacattcgcc cgcgagaccce ctccggtgat2880 cgacgccagg cccgtggagg
cgaggaagac ggacggcgac ggcaagggcc attggacgag2940 cgttgccggg tacggcgagg tgttcacgac cacggcegttg
ttcgacgtga cggccgeccg3000 ggctcacttc gacggcaccg ttgaagccgg ggagtgecgt ttctgegegt ttgacgegeg3060
caaccgcgaa catcatgcgc ggaacgccgg aaggctgttc tagcggcecgt gtccgegect3120 ctggggeggt tgcgectgec
atgggtcgat ctgccgctgt tcggectcac getggtetdi¥aBayegetgectyatctccctga gcaggteggce cttggtectg
0990cellf IClifl CARRRAY GOAGEROEL O GrARAL EGICIRURIL IELcAaBlt: AARAOC!cgl £7CCUUaCGQ3300

ctcgggccgg ttctctccct gtgccggatt cteegectgt gcgcgttgt cggccatgcg3360 cagtgcgagg gecttcacct
gttcgoeet 169Gty akfrigitc @Q@éﬁ‘f&éﬁ%&ze@ﬁaﬁﬂa@éma@m&éﬁg tgaeffycaa gagatatttt

taaaaqatgR4a0 A Raeitiay cacladitRditialgd Aajiarpagadesiricaiataigedgian3549¢0age S

F390-1AN ST25.txt ttattatcta gataaaaaat ttagaagcca tatttaatta acaactatgg atataaaata tttgaataca
tacga&&&ﬁéﬁ?&é&é&é?@QEQQaﬁgﬁ(jf&&‘?&&aalﬁ?%ﬁﬁféTg5@?@8&%@@%&%’&%5&9 84caaaaa

attagacetadticecnana jgagtiaaca eitattatg ageaagaast altigttiat ggagaatggitacaagageb attaaattca

gatttaacca taatgcttta cgga; aaattat gacttaga g aattacte}:c‘_ical catta ?gat tcgtca agg aatta t%géa attaacttta
tgccgta?gaatf‘tfaactaftgtg §aa?gc%1%1iggc cAed a 8 ttc?tg%e?g gi)aatat ga aaactattta
aataacaagaaMaaaaaaamuuzaatcuutte@tccntgagcaaeggc‘cgcgttgcggg ggtttt tccataggct7@dgctcaagt
cagaggtggc gaaacccgac tggaagctcc ctcgtgcgct ctectgttece ctttetcect tcgggaagceg tggcegctttc ggtgtaggte

gttcgcteamagatgggcetg ctgcgectta tccggtaact atcgtcettga actggcagca gecactggta acaggattag gttcttgaag

tggtg >actazefycta tetgctgaag ccagttacct tcggaaaaag caccgetggt ageggtggtt titttgtttg atctcaagaa

gatcctﬁg@gicttti BCFa 9> 4 <211> 4476 <212> DNA <213> Artificial <220> <223> plasmid pBifiCip
<220>
<223> plasmid pHU-eCDm-SPCM-puUCori
<400> 2
ggatccgtct tcctgctgge ctatgcattg ggttccgcag tgcccactcc aggcggtctg 60
ggcggtgtgg aagcggcgct gacattcgcg ttcgtggcgg tcggagtgcc gcagggcgtg 120
gcgctttccg ccactttget gcaccgegtg gtgttctact ggctgcgcat tccgctgggce 180
gcggcggeca tgaagtggct tgacaagcat aatcttgtct gattcgtcta ttttcatacc 240
cccttcgggg aaatagatgt gaaaaccctt ataaaacgcg ggttttcgca gaaacatgcg 300
ctagtatcat tgatgacaac atggactaag caaaagtgct tgtcccctga cccaagaagg 360
atgctttatg gcatacaaca agtctgacct cgtttcgaat aacgctttac aaacaattat 420
taacgcccgg ttaccaggcg aagaggggct gtggcagatt catctgcagg acggaaaaat 480
cagcgccatt gatgcgcaat ccggcgtgat gcccataact gaaaacagcc tggatgccga 540
acaaggttta gttataccgc cgtttgtgga gccacatatt cacctggaca ccacgcaaac 600
cgccggacaa ccgaactgga atcagtccgg cacgctgttt gaaggcattg aacgctgggce 660
cgagcgcaaa gcgttattaa cccatgacga tgtgaaacaa cgcgcatggc aaacgctgaa 720
atggcagatt gccaacggca ttcagcatgt gcgtacccat gtcgatgttt cggatgcaac 780
gctaactgcg ctgaaagcaa tgctggaagt gaagcaggaa gtcgcgccgt ggattgatct 840
gcaaatcgtc gccttccctc aggaagggat tttgtcgtat cccaacggtg aagcgttgct 900
ggaagaggcg ttacgcttag gggcagatgt agtgggggcg attccgcatt ttgaatttac 960
ccgtgaatac ggcgtggagt cgctgcataa aaccttcgcc ctggcgcaaa aatacgaccg 1020
tctcatcgac gttcactgtg atgagatcga tgacgagcag tcgcgctttg tcgaaaccgt 1080
tgctgccctg gcgcaccatg aaggcatggg cgcgcgagtc accgccagcc acaccacggce 1140
aatgcactcc tataacgggg cgtatacctc acgcctgttc cgcttgctga aaatgtccgg 1200
tattaacttt gtcgccaacc cgctggtcaa tattcatctg caaggacgtt tcgatacgta 1260
tccaaaacgt cgcggcatca cgcgcgttaa agagatgctg gagtccggca ttaacgtctg 1320
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<400> 4 agatccgtct tcctgctggce ctatgcattg ggcggtgtgg aagcggcgct gacattcgeg ggttccgcag tgeccactec
aggcggtctg60 ttcgtggegg tcggagtgece gcagggegtgl20 Page 6 F390-1AN ST25.txt gcgctttccg ccactttgct
gcaccgcgtg gtgttctact ggctgegcat tccgetgggel180 gecggeggceca tgaagtggct tgacaagcat aatcttgtct
gattcgtcta ttttcatacc240 cccttcgggg aaatagatgt gaaaaccctt ataaaacgcg ggttttcgca gaaacatgcg300
ctagtatcat tgatgacaac atggactaag caaaagteg?Qglecc&gebetsagaagg360 atgctttatg gcatacaaca

a0tc0aeLGplHGeAE ARRGRLIRS ARRCARNG' R0 PRGOR HAIBGEARNGY ARRAGRIUCt siggoasat

catctgcagg acggaaaaat480 cagcgccatt gatgcgcaat ccggcgtgat geccata aaaacagcc tggatgccga540

acaagittd Jeaficajo 2gafGasgagitaesatat ¢hEI§eeea taasgeartrc0003gacad’®yaactgga

atcagteegghaacos Qi gaeaacatid ARGIGHINIGRE P CRRECAcgaaygaTtaltag cecaigacyps tgfgaaacaa
cgcgcatggce aaacgctgaa720 atggcagatt gccaacggca ttcagcatgt g% tacccat gtcgatgttt c%gcatgcaadso

gctaactcPOffasafe et Ryt Jaagchdtfdd Yt geg et i Gt Rtcgle Yecticecte
aggaaggpaiagtpicota geaaqeygigraggeqtigcifhbiggaaganyeg tReacyag@ggaagatglepigggggcy

attcegeglt igagitiaced cealgaaiag acgtasadl coclgeataa aaceticocs, ¢lgaeqeana qigpoacca1020

tgctcgtagc gattacttcg agcattactg acgacaaaga ccccgaccga gatggtcggg 1740
gtctttttgt tgtggtgctg tgacgtgttg tccaaccgta ttattccgga ctagtagaaa 1800
gcttagagtc gactcgattt tcgttcgtga atacatgtta taataactat aactaataac 1860
gtaacgtgac tggcaagaga tatttttaaa acaatgaata ggtttacact tactttagtt 1920
ttatggaaat gaaagatcat atcatatata atctagaata aaattaacta aaataattat 1980
tatctagata aaaaatttag aagccaatga aatctataaa taaactaaat taagtttatt 2040
taattaacaa ctatggatat aaaataggta ctaatcaaaa tagtgaggag gatatatttg 2100
aatacatacg aacaaattaa taaagtgaaa aaaatacttc ggaaacattt aaaaaataac 2160
cttattggta cttacatgtt tggatcagga gttgagagtg gactaaaacc aaatagtgat 2220
cttgactttt tagtcgtcgt atctgaacca ttgacagatc aaagtaaaga aatacttata 2280
Caaaaaatta gacctatttc aaaaaaaata ggagataaaa gcaacttacg atatattgaa 2340
ttaacaatta ttattcagca agaaatggta ccgtggaatc atcctcccaa acaagaattt 2400
atttatggag aatggttaca agagctttat gaacaaggat acattcctca gaaggaatta 2460
aattcagatt taaccataat gctttaccaa gcaaaacgaa aaaataaaag aatatacgga 2520
aattatgact tagaggaatt actacctgat attccatttt ctgatgtgag aagagccatt 2580
atggattcgt cagaggaatt aatagataat tatcaggatg atgaaaccaa ctctatatta 2640
actttatgcc gtatgatttt aactatggac acgggtaaaa tcataccaaa agatattgcg 2700
ggaaatgcag tggctgaatc ttctccatta gaacataggg agagaatttt gttagcagtt 2760
cgtagttatc ttggagagaa tattgaatgg actaatgaaa atgtaaattt aactataaac 2820
tatttaaata acagattaaa aaaattataa aaaaattgaa aaaatggtgg aaacactttt 2880
ttcaattttt ttagatcttg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc 2940
gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa aaatcgacgc 3000
tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga 3060
agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct gtccgecttt 3120
ctcccttcgg gaagcgtggc gctttctcat agctcacgct gtaggtatct cagttcggtg 3180
taggtcgttc gctccaagct gggctgtgtg cacgaacccc ccgttcagcc cgaccgctgc 3240
gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg 3300
gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc 3360
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tctcatcgac gttcactgtg atgagatcga tgacgagcag tcgcgctttg tcgaaaccgt1080 tgctgccectg gcgcaccatg
aaggcatggg cgcgcgagtc accgccagcec acaccacggcl140 aatgcactcc tataacgggg cgtatacctc acgcectgttc
cgcttgctga aaatgtccggl200 tattaacttt gtcgccaacc cgctggtcaa tattcatctg caaggacgtt tcgatacgtal260
tccaaaacgt cgcggcatca cgcgcgttaa agagatgcetg gagtccggca ttaacgtctgl320 ctttggtcac gatgctgtct
tcgatccgtg gtatccgctg ggaacggcega atatgct§dad 3B agtgetgedt atggggcetgce atgtttgeca gttgatggge
tacguqeagad1aaedgiuat 440 soigRritta AleageSags RARURIERAGLIAC AR DEg00at Agggcattge1500

cgccggaaac agcgecaacc tgattatcct gccggetgaa aatgggtttg atgcgetgeg1560 cegtcaggtt cecggtacgtt

attcggtA6gageelh Cdag ety cor iR H L6 P20 GG carhasttcas catafre @eagcad®l agaagcecatce

gattacgeasy sigar JieHe8 docieginag aalinclicd ApGatacll fcanpcR2adA66acerCCIasdatggtcgggl 740
gtctttttgt tgtggtgctg tgacgtgttg tccaaccgta ttattccgga ctagtcctcc1800 aggacctegt ctacgaggeg

ctgag¢yadaaifyddddd HaddghtotfFgagatcageg1860 acccatggge caacgacgag geggalggat
accagccgcc ctcatacgag ccggtcaaccl1920 ccgaacgcag gactccccag acgecctececg atggcectgat ctgacgtceg
aaaaa%%@gl Octgtgcgccc tttttaaatc ttttataaat ctttttacat tcttttagcc cctccgcagc2040 cttactctce
caacgggiicagiadaaac ctacaccaaa aggggagcga acctacacca2100 aaaggggagc gaacctacac
caaaagjjya gogaddctac] accaaaaggg gagctatata 2160 Page 7 F390-1AN ST25.txt

<220>

<223> shuttle plasmid pCDhshuttle

<400> 3

ggatccgtct tcctgctgge ctatgcattg ggttccgcag tgcccactcc aggcggtctg 60
ggcggtgtgg aagcggcgct gacattcgeg ttcgtggcgg tcggagtgcc gcagggcgtg 120
gcgctttccg ccactttget gcaccgegtg gtgttctact ggctgcgcat tccgetgggce 180
gcggcggeca tgaagtggct tgacaagcat aatcttgtct gattcgtcta ttttcatacc 240
cccttcgggg aaatagatgt gaaaaccctt ataaaacgcg ggttttcgca gaaacatgcg 300
ctagtatcat tgatgacaac atggactaag caaaagtgct tgtcccctga cccaagaagg 360
atgctttatg gcatacaaca agtctgacct cgtttcgaat aacgctttac aaacaattat 420
taacgcccgg ttaccaggcg aagaggggct gtggcagatt catctgcagg acggaaaaat 480
cagcgccatt gatgcgcaat ccggcgtgat gcccataact gaaaacagcc tggatgccga 540
acaaggttta gttataccgc cgtttgtgga gccacatatt cacctggaca ccacgcaaac 600
cgccggacaa ccgaactgga atcagtccgg cacgctgttt gaaggcattg aacgctgggce 660
cgagcgcaaa gcgttattaa cccatgacga tgtgaaacaa cgcgcatggc aaacgctgaa 720
atggcagatt gccaacggca ttcagcatgt gcgtacccat gtcgatgttt cggatgcaac 780
gctaactgcg ctgaaagcaa tgctggaagt gaagcaggaa gtcgcgccgt ggattgatct 840
gcaaatcgtc gccttccctc aggaagggat tttgtcgtat cccaacggtg aagcgttgct 900
ggaagaggcg ttacgcttag gggcagatgt agtgggggcg attccgcatt ttgaatttac 960
ccgtgaatac ggcgtggagt cgctgcataa aaccttcgcc ctggcgcaaa aatacgaccg 1020
tctcatcgac gttcactgtg atgagatcga tgacgagcag tcgcgctttg tcgaaaccgt 1080
tgctgccctg gcgcaccatg aaggcatggg cgcgcgagtc accgccagcc acaccacggce 1140
aatgcactcc tataacgggg cgtatacctc acgcctgttc cgcttgctga aaatgtccgg 1200
tattaacttt gtcgccaacc cgctggtcaa tattcatctg caaggacgtt tcgatacgta 1260
tccaaaacgt cgcggcatca cgcgcgttaa agagatgctg gagtccggca ttaacgtctg 1320
ctttggtcac gatgctgtct tcgatccgtg gtatccgctg ggaacggcga atatgctgca 1380
agtgctgcat atggggctgc atgtttgcca gttgatgggc tacgggcaga ttaacgatgg — 1440
cctgaattta atcacccacc acagcgcaag gacgttgaat ttgcaggatt acggcattgc 1500

Page 4



caccttttgt tatttaaggt gcaagttgtg ctatgctgag gccatgtcca atgagatcgt2220 gaagttcagc aaccagttca
acaacgtcgc gctgaagaag ttcgacgcecg tgcacctgga2280 cgtgctcatg gcgatcgect caagggtgag ggagaagggce
acggccacgg tggagttctc2340 gttcgaggag ctgcgcggcc tcatgcgatt gaggaagaac ctgaccaaca
agcagctggc2400 cgacaagatc gtgcagacga acgcgcgcct getggcegcetg aactacatgt tcgaggattc2460
gggcaagatc atccagttcg cgctgttcac gaagttctdfctyaceEttfc aytaggcgac2520 tctcgeggtt ggggtcaacg
aggagé&&fggsts.e&égggia@@mtg&%%ageee%g%%&%@ﬂ%ﬁw&@t%@@@?GCC% ggtcaagage

aagtacgcca aggagttcta2640 ccgcagggcc aagcagtace geagetccgg aatctggaag atcggecgeg
acgagfed§ 2799 Ec§aetet Ydcgiitede Gy gieransare cabere 86alattaeratdGaagyt2 960 tcttcageca

attcaggaad asiatoageq detealtogg JdgeagaicaRageestiga st eaigagacgecaasetotcaggcticgtgtt
cacattcgcc cgcgagaccc ctccggtgat2880 cgacgccagg cccgtggagg cgaggaagac ggac cgac ggcaagggcc
attggatadd2o28 cGRGERGHHRAIATABHTHRATAEC W JucTHE 1t85alatgd k:‘g?g?&gc 48000 ggcteacttc
acgggecegrtigaaonnay opaat acgegegaag @acaicatgeg aacgcc
gagggg%ttc ta gé%ccc%t étcc%fég%ﬁ%?gﬂgﬁéé tgacgcact cC az%:im;q:tgaag tctgcg ctggg%gctca% .
gctggtc 8fa§f£6 cgctg ?8 tccgtg% & gcgg &ggtc&%gagg%%g& (9gc?c8t aa cgggccgctc
tcccccagytatougy getecgetusyy twoggacggetcgt cageggac gud30aagiay gueegg destctccaidgtyccgggtt
ctecgcelghacpeaiioll cgeealg a0 caganange areltcacal glicaganclinlggngico altieattc

Page 5

gtgaatacat3420 gttataataa ctataaCtaa taacgtaacCg tgactggcaa gagatatttt taaaacaatg3480
ctgtgcgccc tttttaaatc ttttataaat ctttttacat tcttttagcc cctccgcagc 2040
cttactctcc caacgggttt cagccgaaac ctacaccaaa aggggagcga acctacacca 2100
aaaggggagc gaacctacac caaaagggga gcgaacctac accaaaaggg gagctatata 2160
caccttttgt tatttaaggt gcaagttgtg ctatgctgag gccatgtcca atgagatcgt 2220
gaagttcagc aaccagttca acaacgtcgc gctgaagaag ttcgacgccg tgcacctgga 2280
cgtgctcatg gcgatcgcct caagggtgag ggagaagggc acggccacgg tggagttctc 2340
gttcgaggag ctgcgcggcc tcatgcgatt gaggaagaac ctgaccaaca agcagctggc 2400
cgacaagatc gtgcagacga acgcgcgcct gctggcgctg aactacatgt tcgaggattc 2460
gggcaagatc atccagttcg cgctgttcac gaagttcgtc accgacccgc aggaggcgac 2520
tctcgcggtt ggggtcaacg aggagttcgc gttcctgctc aacgacctga ccagccagtt 2580
cacgcgcttc gagctggccg agttcgccga cctcaagagc aagtacgcca aggagttcta 2640
ccgcagggcc aagcagtacc gcagctccgg aatctggaag atcggccgcg acgagttctg 2700
ccgactgctt ggcgttccac cgtcggcaat aacccagaca cgatatctga atcagaaggt 2760
tcttcagcca attcaggagg agtgtgggcc tctccttggc ctgaagatcg agcgccagta 2820
cgtgaaacgc aggctgtcgg gcttcgtgtt cacattcgcc cgcgagaccc ctccggtgat 2880
cgacgccagg cccgtggagg cgaggaagac ggacggcgac ggcaagggcc attggacgag 2940
cgttgccggg tacggcgagg tgttcacgac cacggcgttg ttcgacgtga cggccgcccg 3000
ggctcacttc gacggcaccg ttgaagccgg ggagtgccgt ttctgcgcgt ttgacgcgcg 3060
caaccgcgaa catcatgcgc ggaacgccgg aaggctgttc tagcggccgt gtccgcgect 3120
ctggggcggt tgcgcctgcc atgggtcgat ctgccgctgt tcggcctcac gctggtctgt 3180
gcgctgectg atctccctga gcaggtcgge cttggtcctg ggggcgcttc gctcctcgaa 3240
cgggccgetce tcccccaggt cctcgggetc getcaggtcc aacggctcgt caccggacgg 3300
ctcgggeccgg ttctctccct gtgccgggtt ctccgectgt gcgecgttgtt cggccatgceg 3360
cagtgcgagg gccttcacct gttcggggct tgtcgactcg attttcgttc gtgaatacat — 3420
gttataataa ctataactaa taacgtaacg tgactggcaa gagatatttt taaaacaatg 3480
aataggttta cacttacttt agttttatgg aaatgaaaga tcatatcata tataatctag 3540



aataggttta cacttacttt agttttatgg aaatgaaaga tcatatcata tataatctag3540 aataaaatta actaaaataa ttattatcta
gataaaaaat ttagaagcca atgaaatcta3600 taaataaact aaattaagtt tatttaatta acaactatgg atataaaata
ggtactaatc3660 aaaatagtga ggaggatata tttgaataca tacgaacaaa ttaataaagt gaaaaaaata3720 cttcggaaac
atttaaaaaa taaccttatt ggtacttaca tgtttggatc aggagttgag3780 agtggactaa aaccaaatag tgatcttgac tttttagtcg
tcgtatctga accattgaca3840 gatcaaagta aadddatdéhtsiaadada attagaccta tttcaaaaaa aataggagat3900
aaaageaagtfacoptalatapqtigaca.atiatiatic ageannan’t 0elasqgIeg39eRiagicatectc seppacaaga

atttatttat ggagaatggt tacaagagct ttatgaacaa 4020 ggatacatic ctcagaagga attaaattca gatttaacca
taatgctlaTcaagtaaaatiootigiabbihtaadtRathtd WY gdashatyectadagtrastactaégatattcca 4140

ttttctgalshigagrRgaagatintagat iegicagra @R aatada tealiateat 4 200 P08 8IF 399 AQN ST25.txt

gatgatgaaa ccaactctat attaacttta tgccgtatga ttttaactat ggacacgggt4260 aaaatcatac caaaagatat

tgeggdaaaPeRAR gty 3aRit 1L At G ARt I UTSH Ry ag Lt EASR HYtGtagttédlitggag
agaataggapaiagactand 4330goagatgtar atitaactahgaegtatita aatageagattoapraaat3atanaaaaat 4440

'gasagzaly qigoasacac (CaRLUY 4470 <2025 <2112 25 212> DNA.21> Al <220>
<223>forwar prlme??or puc(jfon 246038 agaga%a‘fct ?gagcaaaag gccagaﬂ? 90>
aaaagcaact tacgatatat tgaattaaca attattattc agcaagaaat ggtaccgtgg 3960
aatcatcctc ccaaacaaga atttatttat ggagaatggt tacaagagct ttatgaacaa 4020
ggatacattc ctcagaagga attaaattca gatttaacca taatgcttta ccaagcaaaa 4080
Cgaaaaaata aaagaatata cggaaattat gacttagagg aattactacc tgatattcca 4140
ttttctgatg tgagaagagc cattatggat tcgtcagagg aattaataga taattatcag 4200
gatgatgaaa ccaactctat attaacttta tgccgtatga ttttaactat ggacacgggt 4260
aaaatcatac caaaagatat tgcgggaaat gcagtggctg aatcttctcc attagaacat 4320
agggagagaa ttttgttagc agttcgtagt tatcttggag agaatattga atggactaat 4380
gaaaatgtaa atttaactat aaactattta aataacagat taaaaaaatt ataaaaaaat 4440
tgaaaaaatg gtggaaacac ttttttcaat ttttttagat cttgagcaaa aggccagcaa 4500
aaggccagga accgtaaaaa ggccgcgttg ctggcgtttt tccataggct ccgcccccct 4560
gacgagcatc acaaaaatcg acgctcaagt cagaggtggc gaaacccgac aggactataa 4620
agataccagg cgtttccccc tggaagctcc ctcgtgcgct ctcctgttcc gaccctgeccg 4680
cttaccggat acctgtccgce ctttctccct tcgggaagcg tggcgctttc tcatagctca 4740
cgctgtaggt atctcagttc ggtgtaggtc gttcgctcca agctgggctg tgtgcacgaa 4800
cccccecgtte agcccgaccg ctgcgectta tccggtaact atcgtcttga gtccaacccg 4860
gtaagacacg acttatcgcc actggcagca gccactggta acaggattag cagagcgagg 4920
tatgtaggcg gtgctacaga gttcttgaag tggtggccta actacggcta cactagaaga 4980
acagtatttg gtatctgcgc tctgctgaag ccagttacct tcggaaaaag agttggtagc 5040
tcttgatccg gcaaacaaac caccgctggt agcggtggtt tttttgtttg caagcagcag 5100
attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac 5150
<210> 4
<211> 4476
<212> DNA
<213> Artificial
<220>
<223> plasmid pBificD
<400> 4
agatccgtct tcctgctggce ctatgcattg ggttccgcag tgcccactcc aggcggtctg 60
ggcggtgtgg aagcggcgct gacattcgeg ttcgtggcgg tcggagtgcc gcagggcgtg 120
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<211> 42 <212> DNA <213> Artificial <220> <223> reverse primer for puCori <400> 6 gagactagtg
actcgagaag gatccgtaga aaagatcaaa gg42 <210> 7 <211> 43 <212> DNA <213> Atrtificial <220>
<223> forward primer for AAD9 <400> 7 agaactagta gaaagcttag agtcgactcg attttcgttc gtg43 <210> 8
<211> 36 <212> DNA <213> Artificial <220> <223> reverse primer for AAD9 <400> 8

F390-1AN ST25.txt

gcgctttccg ccactttget gcaccgegtg gtgttctact ggctgcgcat tccgetgggce 180
gcggcggeca tgaagtggct tgacaagcat aatcttgtct gattcgtcta ttttcatacc 240
cccttcgggg aaatagatgt gaaaaccctt ataaaacgcg ggttttcgca gaaacatgcg 300
ctagtatcat tgatgacaac atggactaag caaaagtgct tgtcccctga cccaagaagg 360
atgctttatg gcatacaaca agtctgacct cgtttcgaat aacgctttac aaacaattat 420
taacgcccgg ttaccaggcg aagaggggct gtggcagatt catctgcagg acggaaaaat 480
cagcgccatt gatgcgcaat ccggcgtgat gcccataact gaaaacagcc tggatgccga 540
acaaggttta gttataccgc cgtttgtgga gccacatatt cacctggaca ccacgcaaac 600
cgccggacaa ccgaactgga atcagtccgg cacgctgttt gaaggcattg aacgctgggce 660
cgagcgcaaa gcgttattaa cccatgacga tgtgaaacaa cgcgcatggc aaacgctgaa 720
atggcagatt gccaacggca ttcagcatgt gcgtacccat gtcgatgttt cggatgcaac 780
gctaactgcg ctgaaagcaa tgctggaagt gaagcaggaa gtcgcgccgt ggattgatct 840
gcaaatcgtc gccttccctc aggaagggat tttgtcgtat cccaacggtg aagcgttgct 900
ggaagaggcg ttacgcttag gggcagatgt agtgggggcg attccgcatt ttgaatttac 960
ccgtgaatac ggcgtggagt cgctgcataa aaccttcgcc ctggcgcaaa aatacgaccg 1020
tctcatcgac gttcactgtg atgagatcga tgacgagcag tcgcgctttg tcgaaaccgt 1080
tgctgccctg gcgcaccatg aaggcatggg cgcgcgagtc accgccagcc acaccacggce 1140
aatgcactcc tataacgggg cgtatacctc acgcctgttc cgcttgctga aaatgtccgg 1200
tattaacttt gtcgccaacc cgctggtcaa tattcatctg caaggacgtt tcgatacgta 1260
tccaaaacgt cgcggcatca cgcgcgttaa agagatgctg gagtccggca ttaacgtctg 1320
ctttggtcac gatgctgtct tcgatccgtg gtatccgctg ggaacggcga atatgctgca 1380
agtgctgcat atggggctgc atgtttgcca gttgatgggc tacgggcaga ttaacgatgg — 1440
cctgaattta atcacccacc acagcgcaag gacgttgaat ttgcaggatt acggcattgc 1500
cgccggaaac agcgccaacc tgattatcct gccggctgaa aatgggtttg atgcgctgcg 1560
ccgtcaggtt ccggtacgtt attcggtacg tggcggcaag gtgattgcca gcacacaacc 1620
ggcacaaacc accgtatatc tggagcagcc agaagccatc gattacaaac gttgaccttc 1680
tgctcgtagc gattacttcg agcattactg acgacaaaga ccccgaccga gatggtcggg 1740
gtctttttgt tgtggtgctg tgacgtgttg tccaaccgta ttattccgga ctagtcctcc 1800
aggacctcgt ctacgaggcg ctgagcgagg aatggcgcaa aagggacggc gagatcagcg — 1860
acccatgggc caacgacgag gcggacggat accagccgcc ctcatacgag ccggtcaacc 1920
ccgaacgcag gactccccag acgccctccg atggcctgat ctgacgtccg aaaaaaggcg 1980
ctgtgcgccc tttttaaatc ttttataaat ctttttacat tcttttagcc cctccgcagc 2040
cttactctcc caacgggttt cagccgaaac ctacaccaaa aggggagcga acctacacca 2100
aaaggggagc gaacctacac caaaagggga gcgaacctac accaaaaggg gagctatata 2160
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gagagatcta aaaaaattga aaaaagtgtt tccacc36 <210> 9 <211> 30 <212> DNA <213> Atrtificial <220>
<223> forward primer for Hueco F390-1AN ST25.txt <400> 9 aagaggatcc gtcttcctgc tggcctatgc30
<210> 10 <211> 29 <212> DNA <213> Artificial <220> <223> reverse primer for HUeCD <400> 10
agaactagtc cggaataata cggttggac29 <210> 11 <211> 35 <212> DNA <213> Atrtificial <220> <223>
inner reverse primer for HUeCD <400> 11Fgefadgdigéazjasygytcaac gtttgtaatc gatgg3s <210> 12 <211>
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41‘<2%§5J@%%%di2{§%f%gyaaéjgcaagttgtg ctatgctgag gccatgtcca atgagatcgt 2220
gaagttcagc aaccagttca acaacgtcgc gctgaagaag ttcgacgccg tgcacctgga 2280
cgtgctcatg gcgatcgcct caagggtgag ggagaagggc acggccacgg tggagttctc 2340
gttcgaggag ctgcgcggcc tcatgcgatt gaggaagaac ctgaccaaca agcagctggc 2400
cgacaagatc gtgcagacga acgcgcgcct gctggcgctg aactacatgt tcgaggattc 2460
gggcaagatc atccagttcg cgctgttcac gaagttcgtc accgacccgc aggaggcgac 2520
tctcgcggtt ggggtcaacg aggagttcgc gttcctgctc aacgacctga ccagccagtt 2580
cacgcgcttc gagctggccg agttcgccga cctcaagagc aagtacgcca aggagttcta 2640
ccgcagggcc aagcagtacc gcagctccgg aatctggaag atcggccgcg acgagttctg 2700
ccgactgctt ggcgttccac cgtcggcaat aacccagaca cgatatctga atcagaaggt 2760
tcttcagcca attcaggagg agtgtgggcc tctccttggc ctgaagatcg agcgccagta 2820
cgtgaaacgc aggctgtcgg gcttcgtgtt cacattcgcc cgcgagaccc ctccggtgat 2880
cgacgccagg cccgtggagg cgaggaagac ggacggcgac ggcaagggcc attggacgag 2940
cgttgccggg tacggcgagg tgttcacgac cacggcgttg ttcgacgtga cggccgcccg 3000
ggctcacttc gacggcaccg ttgaagccgg ggagtgccgt ttctgcgcgt ttgacgcgcg 3060
caaccgcgaa catcatgcgc ggaacgccgg aaggctgttc tagcggccgt gtccgcgect 3120
ctggggcggt tgcgcctgcc atgggtcgat ctgccgctgt tcggcctcac gctggtctgt 3180
gcgctgectg atctccctga gcaggtcgge cttggtcctg ggggcgcttc gctcctcgaa 3240
cgggccgete tcccccaggt cctcgggctc getcaggtcc aacggctcgt caccggacgg 3300
ctcgggccgg ttctctcecect gtgccgggtt ctccgectgt gecgegttgtt cggccatgcg 3360
cagtgcgagg gccttcacct gttcggggct tgtcgactcg attttcgttc gtgaatacat — 3420
gttataataa ctataactaa taacgtaacg tgactggcaa gagatatttt taaaacaatg 3480
aataggttta cacttacttt agttttatgg aaatgaaaga tcatatcata tataatctag 3540
aataaaatta 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 ggagaatggt tacaagagct ttatgaacaa 4020
ggatacattc ctcagaagga attaaattca gatttaacca taatgcttta ccaagcaaaa 4080
Cgaaaaaata aaagaatata cggaaattat gacttagagg aattactacc tgatattcca 4140
ttttctgatg tgagaagagc cattatggat tcgtcagagg aattaataga taattatcag 4200



<220> <223> inner forward primer for Hueco <400> 12 cgattacaaa cgttgacctt ctgctcgtag cgattacttc g41
<210> 13 <211> 29 <212> DNA <213> Artificial <220> <223> outer forward primer for Oriv-Rep
<400> 13 agaactagtc ctccaggacc tcgtctacg29 <210> 14 <211> 30 <212> DNA <213> Artificial <220>
<223> outer reverse primer for Oriv-Rep <400> 14 agagtcgaca agccccgaac aggtgaaggce30 <210> 15
<211> 38 <212> DNA <213> Atrtificial F3989DAMNSTIBIXt220> <223> inner forward primer for Or

X'ﬁ%:Ifé‘@%&0985@@&&%99&&%%@&%&9{68%9%@%6@%&aﬁcef 3 39 14d?> DNA <213>
ruriclia
aaaatcatac caaaagatat tgcgggaaat gcagtggctg aatcttctcc attagaacat 4320

agggagagaa ttttgttagc agttcgtagt tatcttggag agaatattga atggactaat 4380
gaaaatgtaa atttaactat aaactattta aataacagat taaaaaaatt ataaaaaaat 4440

tgaaaaaatg gtggaaacac ttttttcaat tttttt 4476

<210> 5

<211> 25

<212> DNA

<213> Artificial

<220>
<223> forward primer for pucCori

<400> 5
agagagatct tgagcaaaag gccag 25

<210> 6

<211> 42

<212> DNA

<213> Artificial

<220>
<223> reverse primer for pucCori

<400> 6
gagactagtg actcgagaag gatccgtaga aaagatcaaa gg 42

<210> 7

<211> 43

<212> DNA

<213> Artificial

<220>
<223> forward primer for AAD9

<400> 7
agaactagta gaaagcttag agtcgactcg attttcgttc gtg 43

<210> 8

<211> 36

<212> DNA

<213> Artificial

<220>
<223> reverse primer for AAD9

<400> 8
gagagatcta aaaaaattga aaaaagtgtt tccacc 36

<210> 9

<211> 30

<212> DNA

<213> Artificial

<220>
<223> forward primer for HUeCD
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<220> <223> inner reverse primer for Or iv-Rep <400> 16 gaaacggcac tccccggctt caacggtgcec
gtcgaagtg39 <210> 17 <211> 23 <212> DNA <213> Atrtificial <220> <223> check primer forward
<400> 17 tgacttagag gaattactac ctg23 <210> 18 <211> 20 <212> DNA <213> Atrtificial <220> <223>
check primer reverse <400> 18 aaagtggcgg aaagcgccac20 <210> 19 <211> 20 <212> DNA <213>
Artificial <220> <223> 37_R_5181 <400> A3P8abaltEe bgtaagtcac20 <210> 20 <211> 22 <212> DNA

<2135 Allficid 220272235 06923 shyesec(F) 30

<210> 10

<211> 29

<212> DNA

<213> Artificial

<220>
<223> reverse primer for HUeCD

<400> 10
agaactagtc cggaataata cggttggac 29

<210> 11

<211> 35

<212> DNA

<213> Artificial

<220> )
<223> 1inner reverse primer for HUeCD

<400> 11
gctacgagca gaaggtcaac gtttgtaatc gatgg 35

<210> 12

<211> 41

<212> DNA

<213> Artificial

<220>
<223> 1inner forward primer for HuUeCD

<400> 12
cgattacaaa cgttgacctt ctgctcgtag cgattacttc g 41

<210> 13

<211> 29

<212> DNA

<213> Artificial

<220>
<223> outer forward primer for Oriv-Rep

<400> 13
agaactagtc ctccaggacc tcgtctacg 29

<210> 14

<211> 30

<212> DNA

<213> Artificial

<220> ) )
<223> outer reverse primer for Oriv-Rep

<400> 14
agagtcgaca agccccgaac aggtgaaggc 30

<210> 15

<211> 38

<212> DNA

<213> Artificial
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<400> 20 catgtttgga tcaggagttg ag22 F390-1AN ST25.tXt <210> 21 <211> 20 <212> DNA <213>
Artificial <220> <223> 41_F-seql3 <400> 21 agcaagaaat ggtaccgtgg20 <210> 22 <211> 22 <212>
DNA <213> Atrtificial <220> <223> 060219-pAv001-2 <400> 22 tttgcttggt aaagcattat gg22 <210> 23
<211> 20 <212> DNA <213> Artificial <220> <223> 42_F-seq_28down <400> 23 gacttagagg
aattactacc20 <210> 24 <211> 20 <212> DNRA0<PABSPrifitral <220> <223> 38 F 5980

<220>
<223> 1inner forward primer for Oriv-Rep

<400> 15
ccgttgaagc cggggagtgc cgtttctgcg cgtttgac 38

<210> 16

<211> 39

<212> DNA

<213> Artificial

<220> ) )
<223> 1inner reverse primer for Oriv-Rep

<400> 16
gaaacggcac tccccggctt caacggtgcc gtcgaagtg 39

<210> 17

<211> 23

<212> DNA

<213> Artificial

<220>
<223> check primer forward

<400> 17
tgacttagag gaattactac ctg 23

<210> 18

<211> 20

<212> DNA

<213> Artificial

<220>
<223> check primer reverse

<400> 18
aaagtggcgg aaagcgccac 20

<210> 19

<211> 20

<212> DNA

<213> Artificial

<220>
<223> 37_R_5181

<400> 19
aaatatctct tgccagtcac 20

<210> 20

<211> 22

<212> DNA

<213> Artificial

<220>
<223> 060723-spmsec(F)

<400> 20
catgtttgga tcaggagttg ag 22
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<400> 24 ataccaaaag atattgcggg20 <210> 25 <211> 22 <212> DNA <213> Artificial <220> <223>
060723-spmsec(R) <400> 25 aatggagaag attcagccac tg22 <210> 26 <211> 16 <212> DNA <213>
Artificial <220> <223> puC oh-1 F390-1AN ST25.tXt <400> 26 aaggccagca aaaggclé <210> 27
<211> 22 <212> DNA <213> Artificial <220> <223> 060219-pAv001-3(R) <400> 27 gacgatagtt
accggg%ei%g 902212 <210> 28 <211> 22 <21239DNAN<ZIB> Brtificial <220> <223> 060219-pAv001-3(F)

<211> 20
<212> DNA
<213> Artificial

<220>
<223> 41_F-seql3

<400> 21
agcaagaaat ggtaccgtgg 20

<210> 22

<211> 22

<212> DNA

<213> Artificial

<220>
<223> 060219-pAv001-2

<400> 22
tttgcttggt aaagcattat gg 22

<210> 23

<211> 20

<212> DNA

<213> Artificial

<220>
<223> 42_F-seq_28down

<400> 23
gacttagagg aattactacc 20

<210> 24

<211> 20

<212> DNA

<213> Artificial

<220>
<223> 38_F_5980

<400> 24
ataccaaaag atattgcggg 20

<210> 25

<211> 22

<212> DNA

<213> Artificial

<220>
<223> 060723-spmsec(R)

<400> 25
aatggagaag attcagccac tg 22

<210> 26

<211> 16

<212> DNA

<213> Artificial

<220>
<223> puC ori-1
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<400> 28 gccttatccg gtaactatcg tc22 <210> 29 <211> 20 <212> DNA <213> Artificial <220> <223>
40_R-seq_1l6down <400> 29 attagcagag cgaggtatgt20 <210> 30 <211> 20 <212> DNA <213>
Artificial <220> <223> 39 R 6495 <400> 30 gcaagcagca gattacgcgc20 <210> 31 <211> 15 <212>
DNA <213> Atrtificial <220> <223> HU IV (F) <400> 31 agtgccgcag ggcgtls <210> 32 <211> 15
<212> ?ol\(l)é <%%3> Artificial F390-1AN ST29@XiAQ3025<228> HU IV (R)

<
aaggccagca aaaggc 16

<210> 27

<211> 22

<212> DNA

<213> Artificial

<220>
<223> 060219-pAv001-3(R)

<400> 27
gacgatagtt accggataag gc 22

<210> 28

<211> 22

<212> DNA

<213> Artificial

<220>
<223> 060219-pAv001-3(F)

<400> 28
gccttatccg gtaactatcg tc 22

<210> 29

<211> 20

<212> DNA

<213> Artificial

<220>
<223> 40_R-seg_1l6down

<400> 29
attagcagag cgaggtatgt 20

<210> 30

<211> 20

<212> DNA

<213> Artificial

<220>
<223> 39_R_6495

<400> 30
gcaagcagca gattacgcgc 20

<210> 31

<211> 15

<212> DNA

<213> Artificial

<220>
<223> HU 1V (F)

<400> 31
agtgccgcag ggcgt 15

<210> 32

<211> 15

<212> DNA

<213> Artificial
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<400> 32 acgccctgeg geactls <210> 33 <211> 24 <212> DNA <213> Artificial <220> <223>
060403 _Hu upstream cloning <400> 33 tttgcttagt ccatgttgtc atca24 <210> 34 <211> 24 <212> DNA
<213> Artificial <220> <223> pAvec01482_atg <400> 34 atggcataca acaagtctga cctc24 <210> 35
<211> 30 <212> DNA <213> Artificial <220> <223> CD seq (F) <400> 35 gcgcatggca aacgctgaaa
tggcagattg30 <210> 36 <211> 30 <212> BRI SRAIffeidl <220> <223> CD seq (R) <400> 36

gtgatgcegy: gacgttttgg atacgtatcg30
<223> HU 1V (R)

<400> 32
acgccctgcg gcact 15

<210> 33

<211> 24

<212> DNA

<213> Artificial

<220>
<223> 060403_HU upstream cloning

<400> 33
tttgcttagt ccatgttgtc atca 24

<210> 34

<211> 24

<212> DNA

<213> Artificial

<220>
<223> pAveCD1482_atg

<400> 34
atggcataca acaagtctga cctc 24

<210> 35

<211> 30

<212> DNA

<213> Artificial

<220>
<223> CD seq (F)

<400> 35
gcgcatggca aacgctgaaa tggcagattg 30

<210> 36

<211> 30

<212> DNA

<213> Artificial

<220>
<223> D seq (R)

<400> 36
gtgatgccgc gacgttttgg atacgtatcg 30

<210> 37

<211> 22

<212> DNA

<213> Artificial

<220>
<223> (CD892_D314A

<400> 37
cgcgttaaag agatgctgga gt 22
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<210> 37 <211> 22 <212> DNA <213> Atrtificial <220> <223> CD892_D314A <400> 37 cgcgttaaag
agatgctgga gt22 F390-1AN ST25.tXt <210> 38 <211> 20 <212> DNA <213> Artificial <220> <223>
R-pTB6 R7 <400> 38 gtctggggag tcctgegttc20 <210> 39 <211> 25 <212> DNA <213> Artificial <220>
<223> pBLES100 F3 <400> 39 tatgctgagg ccatgtccaa tgaga25 <210> 40 <211> 21 <212> DNA <213>
Artificial <220> <223> R-pTB6 R6 <400> £8%tcbgytett ighgtaggaa c21 <210> 41 <211> 24 <212>
DNA <2133 Agficial

<212> DNA
<213> Artificial

<220>
<223> R-pTB6 R7

<400> 38
gtctggggag tcctgcgttc 20

<210> 39

<211> 25

<212> DNA

<213> Artificial

<220>
<223> pBLES100 F3

<400> 39
tatgctgagg ccatgtccaa tgaga 25

<210> 40

<211> 21

<212> DNA

<213> Artificial

<220>
<223> R-pTB6 R6

<400> 40
gtcaggtcgt tgagcaggaa c 21

<210> 41

<211> 24

<212> DNA

<213> Artificial

<220>
<223> pTB6 F5 (pBLES100 F5)

<400> 41
gaagatcgag cgccagtacg tgaa 24

<210> 42

<211> 19

<212> DNA

<213> Artificial

<220>
<223> 060219-pAv001-1

<400> 42
gtgaacacct cgccgtacc 19

<210> 43

<211> 20

<212> DNA

<213> Artificial

<220>
<223> 36_F_4754
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<220> <223> pTB6 F5 (pBLES100 F5) <400> 41 gaagatcgag cgccagtacg tgaa24 <210> 42 <211> 19
<212> DNA <213> Artificial <220> <223> 060219-pAV001-1 <400> 42 gtgaacacct cgccgtaccl9 <210>
43 <211> 20 <212> DNA <213> Artificial <220> <223> 36_F 4754 F390-1AN ST25.txt <400> 43

caaccgcgaa catcatgcgc20
F390-1AN ST25.txt
<400> 43
caaccgcgaa catcatgcgc 20
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