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anB#nopaeenpuro dsnggnt tb&hﬁﬁg’at(nﬂﬁte)feogd tufaire his héebsuggested (see e.g.
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bactmssféorormnt @hesthamh. ddlsliavPatentepbiteds thetyureall shuttle vectors that are
0 ubli
[ P ik B B 651 Ol it Bl Mg Yo, and there i
Pum ke plasail vgstopghtat is capable gebeing reppioged onlyang pon-E. coli
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Res. Treat., 66, 165-170 (2001) 3 WO
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Nakanura et al., Biosci. Biotechnol. Biochem, 66,
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anﬁgny@@rw&i NS and proliferates onl y in
di an anaerobic state, and does not
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ot her than the transformant an in particular, not
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halF RGO OHRPReA hynoacrBhiy SRIETRGERR TSI QIFRH bY the expression
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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
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as a target gene; then have constructed the shuttle
W@ Lk@en2st7pBLES100- S-eCD as a plasm d vect or haRCTEP2069001768
target gene inserted thereinto, in which a plasmd of
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0 A@gﬂaﬁ:%ﬁ%g%%ngurg IMSZ‘A) %g}e éﬁ H{J [?ll\fﬁ@ an\c/i aarm?ﬂﬁ()d {(ﬁ the con-
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<2> the expression vector acgording to <1>, wherein
t he anaerobic mcroorganismis an enterobacterium

w@rden2&2man E. coli, <3> the expression vect orPCT/JP2009/001768
according to <2>, wherein the enterobacterium ot her
than E. coli is a enterobacterium selected fromthe
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the 1676th to the 1789t h nucl eotides of SEQ I D NG 4,
respectively, or a single-nucleotide polynorphism

thereof <14> the expreSS|on vector accordlng to <4>

o - . .



<15> the expression vector agcording to <14>, wherein

the protein having a therapeutic activity for a
wale@®eas7t hat is in an anaerobi c environnment iBCT/&2069/001768

protein having an antitunor activity or (b) a protein

havi ng an activity of converting an antitunor

S ubﬁtc@nmelmﬁ aty aspmrﬂoltﬁr@naa t@ntihdtoioiTa Gubsb@Ng €or a Bifi-

[O 5 <16> res acc rdlng to <15>,
LR R R s AR R N S R B RETR "Dt ity T or
[0024]a dk$age exhassips veatoraarcandaertokil 2> embdreiorihegeneicodiag for a
@Ioﬁ{o@errﬁm{ 'aqgfnﬁﬂatélcéﬂ av%etnX cQ&m% %} %Etbﬂ&&ﬁé‘]ﬂ)& 'b{nlc‘lﬂ%;protem 18

tance precursor
t h@%@p@gm@% by wwleaaé%mvﬁgetf@m the/th ighibe 8 fthtand from the
Pr ¢ BNt aY il N R AuABsHdék by SBO 100N0er, kdspectaRlyabt 4 tidPRInucleotide
subst anc?lﬁynbﬁ‘cur 20[‘ into an antitunor substance is
sePEEEP Ct9& group consisting of cytosine
deari hage, expte&sﬁﬁﬂi ecluatasedingnd dettagll B urigmneidalseprotein having
t hgar%ett h 1V1 1%,] §§§0t8n£ﬁ91§% { Itl\l/fl:r%%e% 1? a((r::]tgvr# For a dlseas\é,‘%ﬁat?s in an
an@u@uﬁmrﬂgmbsm@m@e precursor into an antltunnr
S u b%ﬁﬁ‘ﬁﬁﬁ: éxgregéﬂ)@ S a@‘é‘@lﬁlﬂyﬁQML Oxglgéélﬁ]tﬁg %ﬂolﬂi@n having a

ressi on vectaor accordi ng >, wher el ene

Gy ackiyitp §rielisfasthibatis é én Al a%emne @%rp@@@m 18 §a)gyprotein
t hﬁalunﬁgtsmgmtitﬂﬁms%ﬁuﬂ@ oLt wm&imm@ﬂ@da a‘bﬁvflft}h@ft dc)éﬁz&tnhg an
nuc otl de or ..a sin nucl eoti de
oy B BT gor M g8 SpHE Ry SR vect or

[0025 ]ac cei 6t ﬂg: elxpreasiyn eegorafccerdingt to <¢ $9>whareinhbe piloaimphadngg
e [ I
ef%tp?lgtn "%;Ell?/ﬁg rf({]f}C ?Jas%ﬁl%l 1§ ug é %%{é?o&ﬁ'?éﬁmo}qﬁi%ﬁte K9 lﬁr&@m having

C oma@mtm §f epnvgring mtlmmé@bstmwmmw int@AY al@tuumer gubstance,

medicym gRl e%ﬁfe'séﬂ)ﬁ Vector%%&?rdh@eto 1 BE 6554 OR tﬂ@ﬁlro%rm having an activity
accordin <20>, wherein the selection marker

acth sAny mg aa aaﬁﬂaawf S ENSR BECYEP PRI FYIGHN RO RS selected
c oftsinsthé R@uplcosfiaiipi oTRMEine deAfinddeq AltRreRIIPLE lahd i tta-
%Psgan§>s tetracycline resistance, neomycin
SYERCE and kanamyci n resi stance, <22> the
ex préSsilerexpestion vetemcdpndggtto <¢ Ziwhmhiertbé proteémehaving an activity
se 0 -
LSS AT ) Ll RO BN, oosine
wh@ﬂ@ﬂwﬁﬁaDNA coding for a protein 7 WO

(00262002492 ﬁl%?e%ﬁlgﬂldf Q&Q&/ 404483 18XNBDI Whdi6in$IeB6 tbdRg for cytosine

mar ker. activ far spect |
ad eSS st P&‘%’{% Epr ‘“é?l&tﬁd P @G&Pg}‘“@%}@? “9%“6& the 395th to the
act@rsth ngrl¢mide3ESEQNPINeDR @ BNl e angiedtRiengl thereof,
codLag ey RSSL, DAY  Damiclfoateny B@”&f&&gg@ }%é@b%hm

or Ch ? % Q % fgr ?I' COl’an’lSll’lg

uence represen
n u@) @@thedteorsmanehwlﬁw @mg mlt 3\8@8111111 the@ebh@ommmt:h activity is

nugélé%@éd {465 vof é@c&rgls'ﬂgé Bt Bfug qeﬁét%e aﬁ%ﬁjogﬂ 1,88 culture medium

phlsn1t%ereof <25> the expressi vect or
%%%@WH@ to <24>, conprising a DNA sequence
r epkesse E}Ie@ﬁffé}!s,lblh eed%ifdc@@ﬁhﬁﬁo &QQH enk&eiaftheStidibn Hﬁrléer activity

oRa et

ampicillin resistance, tetracycline resistance, neomycin resistance, and kanamycin re-

0028 r re rese i nvent i
ance s lectec{ g € gfoup consp 1sting o IP spectlnomycm resmtance

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



<26> a process for constructing an expression vector,

the process conprising producing a shuttle plasmd
w@owpne®&irng (1) a plasmd replication unit thaeCT/JP2009/001768

functions in an anaerobic m croorgani smother than E.

coli and (2) a protein expression unit cconprising a

Dl\bklﬁlﬁdhg gelé@ionandpkataetinithi\a DY At kgt foagiecindriydm tdanyl-

nent conprising a pronoter and a termninator

thé?nS?%%§t| on in the anaerobic mcroorgani sm the

shai4 the pkprssiich tfe:mrglcqccafpingcaKéBb iwhepat la [BNAcohipriaing adDNA

ho r I .

¢ h%(h‘%ﬁ) %éc&if{bﬁk]&g add asmeégsg ahii a c[’)%}got(eleg%ﬁé&g tlflérg(gﬁ is a DNA
f uW@qu@ﬁQd bn ﬂE nue:k;ptlde f{eaeg%mw&”f%ﬂlﬁe they EJ6HY nucleotldes of

i nSEQtIDCNOFLIeJ)@I E8elb-Qucledide plERNPhishAisRef, b
WE%( g an .anaer obi c g] croorgani smitran rmsd
t he %F& RIEBHOR, S Y AU EBR AP gt ¢ OTmYIS IR <S"_f91a‘“’cr‘8e Tep-
<2£e9ented<l’2238metnluelegﬁatwseqnams POSEQXTDEN Ot (hBiCDY. <27>,
naerohi ¢ mcro anismis an
[0028 iesﬁr(% act Oger’?lb e?‘t 't Uon f geco‘l) i, <29> the gene
tr aﬁg@‘o apmce@cf@o(:(mstrgcttr@ aﬂ@presm}n@ W@qtﬂr, theeprocess comprising
ent Efdata@ﬁlé Qlsh ia!gﬁﬁd E&%ﬂﬂ& g la{s§m§ Fép‘ﬁ@&tﬁﬁil i QB¢ functions
e group conS| sting do eriu
La]é“t W?mbwgnlcmme@%tha@ﬁr @p}t @@o@ A TOtGIR gxpression unit

d &ﬁiﬂprﬁidgfﬁ DNAXdidgfer lgﬂﬁelh havisp edrb&rac e anNtAOfragment
<29>, erein the etero acte@ t han E

u
S amgb s RRE T vy Las o R e B SHepgid Bieroorzanism,
acthershiutrlg ptasmxBbeing wipticaedirt fveh Bi foldatiachat bameritgn other than E.
se ted fromthe group consisting of Bifidobacterium
adol éscentis, Bifidobacterium aninalis,
Bi f pfbisarcverd fuemithe swttiesplagiifljadddsand eepligation unit that functions in E.
t hggirophi I um  Bi fi dobact eri um pseudol ongum
Bi fi dobacterium bifidum Bifidobacterium breve, and

[0029F; ¢ Mgt &P BISF IS HYGRIION LBY8S tPhe gene transporter
accepth n geﬁd)traiﬁﬂ@rter\&bﬁipﬁlsllﬁg tahan&irbbid ahaobeahidM trfsformed by the

i dobact er | 0031 3>t gene
e B ReFle o B e g a3 <2200 <aos,
wher@dnthetgens tregpatiteacodrdgranni<ig>i wheareinuhoandeiasumidrporganism
anls%ﬂ%ﬁ{eﬁ’ a%teﬁﬁ%ﬂcﬁtﬂé}”fﬁeﬂm @pd is capable of expressing

a protern having a t erapeutlc act|V|ty for a disease
t hat<29x thergene trapspertemceordgaip <28>, wherein the enterobacterium other than

20090128 1eRbd {1200 LR ]szﬁﬁstﬁig\ﬁf BN eritdd EadtbBacillus, Ente-

gene tran orter according to <33> wherein it is
ca’f%fB‘FCélS t BIWRFHY W hliopt lé}lul%rmr tissue that is in an
anaep@bite geny tramsporat accadthgt the2PrptRéraintthy eitgrobacterium other than

thﬁrc‘%‘f 1%”1?1&0%%&&’1{1&3’ f_or a disease that is in an
iC environnment is (a) a protein having

[0030hnt |<6 Lmﬂwe gaoe transpyrieracCoiding tordei whéraini they Bérlohetteim ys

Of o QL brh Gk ﬁ‘@&ﬂsﬁs‘ﬁﬂg of Eﬂﬁﬁo@&@ﬁulﬁ r8GIER s, HHfiQotdRterium
antltum)r substance, gene_transporter

actimglin d31¥160®3w9umm&n8ﬁ rBliﬁflolP%teé%}ah@P@n%hﬂg%hlﬁ*@haﬁeﬂum
a bde@blohg15s UBifitlBgdc tdrRint BifidOmaBaRIobbdteri@h brdveNIRIMBifidobacterium
@)gt he protein having a therapeutl c activity for a

8% that is in an anaerobic environment is a
pr okB2x theaehe gasspoeet dceoridyngab <BdnyehdremghaBifatvbbdtenimon is Bifi-

sugg.[;a%ﬁﬁm%gmsor into an antitunor substance,
[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



[ 0032] <36> t he gene transporger according to <35>,
wherein the protein having an activity of converting
wa@pooanea2tunor substance precursor into an antiRCHBIr2009/001768

substance is selected fromthe group consisting of

cyt osi ne deam nase, nitroreductase, and

be¢aglongienoni dase, <37> the gene transporter

according to <36>, wher ei.n haV| n

Sctrb v S g SR b P s Tl LR KR mrowing within o

pr eimer sissuei thatos armnaamgerobivenyveaseEnoel the peydindavieg a therapeutic
SOEMRERE B0 SRS LS BN LAMRERIALE, CFEBE

| om}rmmww% BI fh>@mr@tﬁm hadﬁ@l an| 3 Vity o eonyertme @napligger

anghbgmawlﬁtemgbﬁ%%tanmﬂ&@,ﬁmcgms Deposi tary (NPVD)

Accessi on . NI TE BP- 48 98%9\&}1 ur.t her rmr t,rhe .
pr esnie |gﬁ@f‘e?ii“iSBﬂ“‘?ré‘F8‘f gz < cqeig s lﬁ‘? capwing in a
Compas |t1tssrmnhammrransanragfobice:ngeare:némamﬁiuhe pmterﬂhmhgl hmigerapeutic

t oacsz}/t or a 1sease ﬁlat 1S 1 ag §naer0 1C anrr%nﬁpgﬁ]rs a rgterncl%vrng an activity
corrpos?'tl on conprisi'ng I conbr nation gp
t r efnepyeitiog anenimdion gul:tsemach yregumomhtmtlmnmb@tamd
[0032]'Jln Q%i %Hé%%ﬁe Eﬁ@rcﬁc@rr 6%@5>t \Qﬁ‘érei!nsth& El'?)Y&ﬁ h?\qng an activity
into an a su stanc protein t
tr @ﬂ@wwg ap @n%taa% F@SWC%R{?F%@%II IRl HANUHBEr ﬂqh@ala-‘ﬁ IS selected
aCfrbfq‘ﬂ thyy glup €Ol ITGylobiRe ABArhind$8) hitSOBLARE And beta-
glluur sor, into the antitumor substance, and <41> the
FYORIYAal composition according to <40>, wherein
t he<37:9t1$| gend gungpgriamacacitding tbyk36H, wharemrthe pgtdimbaving an activity
%1} c%ogrggrrém gﬁ%ﬁ@ﬂg{%ﬁgﬁ ggagrm ﬁ{ecﬁl%l%n é)hat‘?% %dr{n&‘ E‘au h%[?rmce is cytosine
su@@tﬁamsé 2pldecur sor is 5-fluorocytosine.

[ Oogéi%feegt@{@ Eranstphﬁerp({c@&%ﬂ{g tbrk\BQQt \'Vﬁérei!hQB@E% thefts offls% R Bifi-
aterapGUIcaen for.a solid rsing

aﬁﬂ&ﬁ@d@%@ 1g¢vpBifitd f%atgml I@ﬁtétu@f0f2§21gthl%gy<egglﬁvaluatron
i nPﬁBntmwﬁrgﬁMsfrﬁs DegRitatyqNSMID PAScedsiog Noe SITE 8P-491).

ut| ¢ dose of r.ot e ving antitunor
[0033L more %ﬁrgseph]élrvglﬂ)téoﬁltre@tegg%nt for a solid tunor
co mst?s R pgammcclnwbl Fran position rempeinia g ttheagrsip grangrorter according to any
ac%&y&g;@gg\y one of <34> to <38> in an anount
icient to express a 9 WO
200942 8 phapETP U PR DOUNBBILPESORE BR AN BV PRAtighthe gene transporter

achdcwidig fbf a ?Qﬁi& OFf LBRYtAB BN hAd MBIt tSHESHBEGRce precursor that is
precur 0 an eff%%tlve theragﬁ%}gtl c dose of

)
anf(?ntvﬁﬁff{ mé%%%i“&ﬁ%or §rangee Dyt PO Fhaé%ﬂs%%nsp‘mer is capable
pr efCeUdpSeQErng ran@maarmwmt actihiay oCamvbeing alevattit@dor substadde precursor
ef%‘nO hte ﬁtr trrr%rr Cg aglgse of the antitunor substance,

unor Subst ance precursor being converted by '
t h e <ﬁbat1@| plnatrhmeutncmé corepesitionaavs pdlintgeto 46>cwherbinghe protein having

EXB fccfﬁ/ﬁtg @f cé’r{%rtﬁﬂg“tﬁe Bﬁkﬁu&%}} k%sfaﬁé@ﬁre&ﬁr@@tr%rﬂle AR Bhor
according to <4 wherei n Broteln havi ng an

actubyiapge léicy@élrw éﬁ%mwgseaﬁn%ﬂruap Htor SHipssang peecursor is
pr g.tﬂﬂlbfdélytdsi’ﬂlko an antitunor substance is cytosine
0034gea%)6ase tﬁ ? ant{% r SUbSt ance precursor is
| FOEY %Prl‘?éen HE3E ' ¥HdOpr esent appl i cation, a
DNA<dé el tigerdpenti¢ agenafcpracsbhd mrhawiongpraimgahd pénernmansporter 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



activity or a DNA coding forg(b) a protein having an
activity of converting an antitunor substance

WEe@eneee into an antitunor substance may herBCTHAF20€7001768
be called "a DNA coding for a target protein'.
Advant ageous Effects of Invention [0036] The expression

Vegiodin RiviA$ 8n RIRSQ IV chieeitld AMarfigRomn@bsthe! g#elireR into an
or| in of repl | cg}éleoogat hat functions in_a bacteriu

effeative Eifrapeviin P ANUYERE FUlsHARS. Anf AR ABTYPIPRAEDstance
bapﬁeemrscbmn aRchouuht that An @k icheverley isdfae effecierthépdutidasse of the
0 t "ﬁ gl?llﬂrb slulb tﬁxc Oghzfns 1@1?11&% ngltg a(:tge?elj::,l#]sgrﬁ ngg tcgrweyted by the protein
pathaf thelzeme traropoiter incqrablesyenpressing, aér obi ¢ or
facull abiykd ﬁﬁ{ﬁﬁru%gﬂn’:fen? Qgén% é&d&%mé HFQ43@S v&%ere‘ﬁp{h'e rotefft having an
gene transporter trans usi ng t he éxpressi on
v eREY Of COETHIZ i YIS P RFCPARC UESOR I1HP 2 RRIEHINGT substance is

r e&}&&lh@ﬂbéﬁfhﬁ*&%b' dridythe @ﬁﬁum@ﬁsﬂﬂ)@@ﬁ%d hecirakay §-.ﬂgl@¥&'9tdsfne
[0035L t ﬁ V&]% Ili)geﬁq'e%{\ﬁ z)prgaéfﬁég (r)]}r)zdapll’] %/ocflrrl%]a{%% d I&rg}egnohg/tlr%gagrlt Stiedde
patdiogEer e DA cadingiiprdbpa pfagein lhta‘i‘ltlg e ag;na@rqf lspgverting an

ba&{tﬁﬁﬂﬁmub%ﬁ&' J?récd-lz‘sor(i%'an ahﬁﬁlﬁﬁ)r ls@bstthck 5/ h@feukl)eﬁfep ge called 'a
replicated in s her bacterium Therefo

geRE'/k FUMBGHEF BdREBFPIORE-pr esent i nvention is
pr I gh-quality gene
tr %nlasy%girttﬁ eduy Em‘%&%e%.clr%ﬁ%ﬁuod%i of Drawi ngs [0037]
[0036] f i g} he gmewalg\fesmr shiwipiesent igysiopfdogprtingledd aigorigin of
S efe%ﬁ&dtfbﬂ tRR H:R%tioRs ﬁﬁd“ﬂ)é&térﬁl%f’%ﬁﬁgﬁlﬁf ih K. %bﬁpotﬂér than a

I agram show ng a ste constructin
el BT B TR O i T ¥ %ﬁre&e@v AATgIVERY that hias 1O possibility of
( pbﬁmg@@lﬁbm zpleBtHriu)n ¢thtefha2jhe tfaﬁlls@nﬁéd\biht@gfnﬁimd in particular,

a sh ut

Shf&)%ns h%t SR Dr ae@;gls(':t { acullt %Ve ) aero 1c Sac erlum such as E, coli.

(p Siitaa % %t ? I"agram snow ng Step

of éagrsit transpontgr trimefpined msmg tlprﬂfplr@S'ton (VSttepOﬂI}le present invention
[ Fhg a%gl 9121@1%[ PQM‘[Q %)h %n@rhts'dtem%d %f)(g\%CEVe%flf fe vector was

ongum strain. Descri ption o

eﬁowmférapﬁfergsq tﬁ\%b?@fﬁé}*]@%@ ehthye hedrangformp, ¥rpagiigydar, to a

| Nyfhdgdeait, blsae'io‘tﬁl: @ﬁfﬂcdltétﬁ@taﬁﬁerbﬁaﬂ)aétéﬁ@ﬂll ﬁl@ﬁ ab B. @i, there is no
anaer ohi ¢ bac artic

o et P P s h Rt TheEyfge thpgepgyransporter of
2 O&Q/pié&SﬂﬁﬁFKﬁ’ﬁbﬂ Wﬁlﬁﬁﬁt&ﬁ@%ﬁ& 1Bty dafb aldbkguality gene transporter.
OCOCCUS St rept ococcus, or

Lagt 093813
S F—%ﬁﬁlPHHH‘? TAVARSS essi on vector not
[0037]: Offtgai | diggramplhasirgh ﬁl’tqlpbﬂ clmtsﬂrmlnglral sblet:h?{ mﬁtkﬁﬁ pllag’ﬂﬁi
alcuaryE00|otertante
Qﬁ@?@\ﬁ@?@%@&% m More specifically, it is, for
ex[efrgal &, dlagraemhpws@ wviely elbtonstronimg i ssiengor( hrkar pctta@:mpdotein
re L1 t 15@1% n an anaer obi c
?L&érg?lg ni sm othhS é@@@ @%2) and (2) a protein
exHrge%Jé GAran OWEIET 18R HlgCoasIDMANE G Higle folas mad (rdRsdiuile) (Step

ha ng target activity and a DNA fragrrent conprising a
noter .and a_term nator that functl
&b&‘b& %‘az%FF“&lr%‘B%%ﬁ PR Ofa‘iﬁ)alsﬁf‘ilféméi]bﬁi lginplglg‘gt]% (Step 4).
doﬁg Fiat diegainashowingphaaititdmoe piféc af BolongmintRe- hERA/pBifiCD cloning

aErllons, in a bacteriumother than the transfor mant

bac erium particularly in E. coli. [0039] Most of the
pl Bescription of £mbedilmeyts been reported so far are

[0038](: Onﬂle expresmo?lyvec%'(l)r '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



an E. coli-derived plasmd apd a transfornmant
bact eri um derived plasm d, because of the accunul at ed
WO pfoonemr: on on gene transfection techni ques aPcI/giee09/001768
assurance of transfection. They are shuttle vectors
that function in both E. coli and a transformant

baBtfelobakteri@nd @@ atitiis, BHIFroSEic o) SVIepﬁOO(Bdi:ui h)aClostrldlum and is an
unctil on on

i - E, | i

B Pod it b Bp B pRinid iebBikof T b BT GRY 1

¢ hbacsatver,ipagaulanlytthabli, dther thamathp trepsfotmaionsiesiug.

feﬁlgflg)?él %}Qlc f%aﬁy if 1})f0?eﬂbn?}§g' rﬁqce?(g%rsélgﬁ}/%c?n&o&#é}rls{r%a(ﬁ) %plasmld

c orenph%@n(tm}t tbatéwmt@nwne%@pa}n@g@b@rrn@morfgm pther thgn E. coli, and (2)

ES§ ﬁ]!‘bttélﬁ1 Ekﬁe&?orﬁurﬂ}%n@%ﬁﬁ@% HRA cﬁ)tdﬁ’{mh@r&é‘%lﬁgmg target activity
Vi and a ragnent co
?ﬂ%ﬁ?{ Q&cAah gl}téPWPﬁé% P Pf‘?fﬁ‘?tef it fegﬁnﬁaf?r trt]k%é?uncuon in the

anaeaeaibnccmmr@drgmlgamrﬁlrthe axm‘egshﬁ VeXpr 668 rmn corggin@rplasmid
dol%i)%lcﬁlon%%qttﬁ‘atr%uﬁ '[1'%I '3 1snr91 19 c?] ﬁt%gr t?l%n tlt*ang{'o?mant bacterium,
fons iTnab errumo e transtorman
baparteulanty ingaraolicul arly E. coI i. [0040] The pl asnid
[0039] €P M(ﬁ@&f @e g}é@fnﬁd Qéctdrp ﬁla?ﬁzﬁ’\fe%\%h phones {QFar afe &Jﬁ@tructed by fusing

presen i nvention which functions 'in an anaerobic

mi &t BotWiadaryssl planeid aubhirmsirgiant bag{eryen-defivegIpiasigy because of
r efleiac@ioh@ied ﬂifbnmﬁﬁ)ddﬁ@né&aﬁifecfti@bﬂ@édhﬁfql&eé mndatne assurance of

:Qg?ef%?bltlgp n }%&%g%%w%‘bm ?0%? ﬁ]&h,{ hgtg(ﬁn 1é1§3 t coh and a transformant

Bi bicttohac taed laemot kaptsbacvdctars thabhmeti@cadg s non-E. coli

St {r?rﬁ%)rﬁ} FlS rer Q. Costridium and as long as it does
unction 1 n an anaerobic m croorgani smother than

t heTh¢ axpyPorareNeelop o€ therpresent iaxentionaschatiespd imiblat der example, it

Pl &silse Js?e@lltlhﬁﬁbf an alf)'l‘eishu& f@ﬁwiﬁlﬁq}nﬁt‘%ﬁﬁ fhﬁbtﬁ)?s in an anaerobic mi-

anaer obi ¢ m croor gani sm ot than E. coli

exapreanismrpthgrithayple£oiend lﬁ%i a @B&‘?éfi‘ F%ersé%ﬁﬁ‘Fté?é’nﬁ“ﬁé‘}&f&éenUaﬂy

a @szBENTAegbdMg for @@E’(&bﬁthaﬂﬁlg&@‘g%haﬁj’ ¥ndd DANA Bagi¥ent comprising a
on. an

BB apar TRy aE Ao O ABFE misrymerim e e ex
t hmesmxbn vavrelospeeticon@inex plaphelsreplieiiod eni tHINAnctions in a

S
[0040ki ndhe plagaidispliepsiop o ob Fstaxgrassipe veqier of the present invention which

[ ORA&tisiterih BR LR 6bic hi&oBF@RRSth@Bant B&olighdy Madmr plefmld
t he ﬁfOIEIn ex reSSIOE uni tof the ex-. pression. vec

of FPHEAUONSDLRES IR ahH THICURRS NKE %ﬁVob‘FéﬁlB’EOQFgaﬁ}?Hl thel than E.
t ecdti, et extumphes i zﬁﬂ@tﬁﬁbidtﬂimnﬁ suvhtas Mfldicrbaatrenamaﬁmbbamllus Ente-

V&ogg%&?,i%@%@eﬁl’s J%@ggtflgﬁlfl]]%g & ucqﬁltgeag ?tbc%%g Sot anctlon 1n an

Bi fnadusibacmeroergynisia otheb deinltheigansfEmaet asterions examples thereof
St fn%thdQQ Fdsthid r 1cﬁ&131rﬁﬂ tgétlfﬁhctﬁ?ﬁé Wé@ﬁlatsﬂ)%{ceﬁfcroorﬁamsm other

i nclud pronoter and a termnator of a gene codi

f oﬂlaaﬁnpglt TR I DNAB Hidoareig PR otRSEicteampies ﬁt@&lﬂdﬁr?spT% rep

i nurﬁﬂc@lﬁﬁﬁﬁg) Bgs@ntﬁaucyrdfcahw &!@1015 A1d LREFPbéne (REATRIRN in Bifi-
m nat or . codl

B PGl P bBS T istifl BelsRarPH R Rk MpidpRgtic examples
pr otkida adIN A repragihedrilyche otdletgidocsbgumncgpfromthe hedeelofa the 3391st

|
DB 2R 1R O Sy T R b et o
[00411 helemmrq, ¢het premo g 8ndh thedeind patprieisthe progE@ek presy@mMynitof the ex-

I esREGoH V&:ltdf’of He FefhDBVEAIIGhEPH A8, RBMLIR LRI te?ﬁ‘ﬁnator as long
t hereof . [ 0042] Mor eover t he expression vector of

pr &SBAY TUNGUIA 1 B ANaeRpDIC FRICHRSr 2aiiymp i Psexampye. 4n %%Flgeliopemeﬂum
mar ker activity gene unit. The sel ection marker

activity possessed by the ex- pression vector of the
present invention is not particularly limted as |ong

as it is capable of selecting an anaerobic

m croorgani smtransforned by the plasm d vector of the
present |nvent|on exanples thereof |nclude a drug
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vector of the present inventjon may be, for exanple,
when the therapeutic agent for an anaerobi c di sease of
w0 b@opee3ent i nvention is used as a therapeut i BCHIE009/001768
for a malignant tunor, any gene as long as it
expresses a protein having antitunor activity or a
pr Qichiag Hﬂfadﬁbagteﬁnmanadtw&nmj afnsaiccid) $tdptoadicu, wrdlostridium;
subst ance, pre ﬁ into an antitunor sgbstancs and, 1. one.
as TR ABSEY ingitidep PGPt B SHTBROS Ot Y ERIER g Po histone
sultke BN Aabigidmgtprokih thatfuhaast irpoutaedbdidip)cranganidhor example,
t hE\jwrﬂo?er éﬁé 't&mtuﬁ)a %NR‘ (ﬁrﬁfﬁeﬁg u)cﬁn% E&%ﬁklggﬁacﬁrﬂﬁfh&wed histone-
K

expresse gene unor act

i BB bmémgem@tﬁm @a sw&lwm«lﬂﬁéie p@h@ﬂ@p@émth%reof Specific
exéfﬁﬂhﬂ& 1ﬁélu@l@DI\W¥e‘ﬁl‘dsgﬁed B¢ tedRicieBtigs {QuORS from the 7th to the

Cop Oy oul i i {415k Re@T Yo Bdpyiag oY SE T OPL BGecively. o

ZOQthﬁaﬁiﬁﬁﬁmiﬁﬂgﬂ@ﬂﬂﬁ@dﬂﬁ&xﬁerIeuklns (IL)-1 al pha,
[0042]2eC ) oosrtll:osv pre(s?iﬁlg)v’ec 09 Rf &'12 l’presgli;]t 1{12@){1t1§n ?‘ta?z%u%fle%rn%mpnse 3)a
gr saestion yltaekftr@b@wyy mnﬁmnitafhmlefca@m orarkeGa@8Hly, possessed by the ex-

ma eQﬁ&?Q&t&QJf Qﬁl?ypr%e'nmﬁlvéﬁﬁd?ﬁis BQ&Ea‘PﬁaﬁMﬁ%ﬁ)‘ced as lon% as it is

gration 1 nhibition fact
i n?ﬁ%&ﬁd’? 9elf:<awtg@fn AnpGIPRIC MCKIOr ganisn irwf@rawd by the plasmid vector of
c Oﬁhts lplmlsﬁt 1@V%tﬁ>a0é>@ﬁ§>1£1hér&@8ﬁaluwﬁ dﬁé-ré’slét%ﬁﬁark&l slich as
and onc%@tatln her npr e

a :
%1‘“’8%0%5{?@1? BgeHesT$"lg Pé%%‘?tﬁlﬁf E?H&?Bé?ﬁi&‘% gg&?@ﬁe ggomyein re-
ensisxan@t onkanamycimgtdsthme, andaukoiropgiye and spe2tin@nydn raaisthnce is
gquences of these proteins are known for
VaPIOUS organi sms, and a DNA coding for a protein
[0043hav Ergmples Pt roeleetian miukyr apsigdy igana wat ipeladerfpr example, a DNA

| NV&HihiAl amA%d&%tfébeﬁg)t@ﬂ ekﬂlbitl'né PG tiRoMPOWResistance activity or
techni que such as a based on thé sequence

i nt SngRrskotfowuBPEhetass F‘%i“ eronész%rrﬁ%ﬂ%%l%f efqqh; for example, a
pr DNe codigy fon @n&iﬂoc&ﬁtms\/fa&c}ah@-fdeﬁ(iaaiv@é&tlﬂmlﬁﬁl zﬁj&hym{aﬂmrase

stance pr i nt n antitunmor s
e ey B AT sEl PHbr MR BT ERP Bysagpereor. A
V\Ih$p§hlflC$Xalmpbﬂ mohmletaalN Acrepreegrite] By thie mocleatydeowijmeace from the
¥

SRR b7 GRACRI S SEDIP NOR AN AHP RS Foly
nlﬂ$6ﬂ@ﬂ® gegeod. which is an enzynme that converts
5- azhé istighOniwblétide Qhﬁlﬁtﬁh@féﬁ@@t@ﬁl t(l@ f&érﬁ@ﬁ\teﬁﬁon gRhhLd single-
CB 1945 antlt kyl ati ng .agen %
he’i“ﬁ? esot Fﬁﬁfyér}p 1§rB§n ff_v ﬁﬁp ap Rarshg%eesue as been altered
( heneedimefet,enllecaBN@Y anSVHciudey nowdiilg b SNP &rongnanerdite tbiailso SNPs
coqyer#% QQQ%H Jovir into an antitunor-active

; ‘bet a- gl ucuroni dase, which is an enzyme
(0044t hatA geonwdrichsis amgbrporatediin@eahe groggin Exprassionawtii efghe expression

S upecctt(ﬂfrlﬁ%hé &n?fhv@ﬁﬁdntﬂ‘l Be éf&téx\éﬁl %J%Eﬁ‘%ethera eutic agent for an
Preferred anpl es i ncl ude @ is the enzg
t h%&ae&?m@ﬁftaée st he prgieyy i 15Yqﬁuon Ewadf]as athorgReBbe gyt fy malignant

iR, eh®bs PRAAPIt@X plesS Apiof| Xing o d ora rotein
Ch z&@ h aaph K pﬁ)&ﬁdﬁ, k gﬁ%@méﬁbﬁ ty p

ai ns co

ﬂacV(’)l’I‘t‘i aIH%CHV%(".\?? EfB‘VCBtF?gc?r’?ea‘H“ﬁB‘I‘(EtSEESW}CS AT RERI O D% b¥frumor

pM(ﬂo].ﬁncaMand:hls ®ngriat a@rid yotda¥iAahatsntdbiBNAarsfgtimagord euchls a giant

P
DAL YRl 1 Ko MTA A TR i BByl o £
[0045L ol iThelerdtein @x@essed by said congahavaig aydwmeadsiyity freludes, for example, a
nugEahe, Cﬁ%d%ﬁ&ﬁ@&@an%ﬁest&%&%ﬁ&ﬁné thelae 114’(@1%@1‘695 (IFN) -alpha, beta,

nucl eot i des of or a single-nucleotid
potRhEIHRR %&W&macrpmgrﬂw REMRBHBE Tagad GMy ESF) in-
t herapeut uc agent for an anaerobic di sease of the
present invention is used as a therapeutic agent for

an i schem c di sease, a protein having angi ogenic
pronoting activity, which is useful for treatnment of

an i schem c di sease, can be useed as a gene
|ncorporated into a proteln expreSS|on unlt of the
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[ 0050] Exanpl es include a plasmd constructed by
i ncorporating into the shuttle plasm ds pBLES100
W@ Rawae27Publ i cati on 4), pAV00l1l (Patent Publi ce€T/aro®y(01768
pBRASTA101( Tanaka et al ., 2005, Biosci. Biotechnol.
Bi ochem , 69(2): 422-425), pDGr, pEBM3, pECM2, pLP825,
et térle(llﬁbﬁ(lﬁj—@ﬁlph@,ubbet@al 308, ®)7, 10hi2¢ 13, Nidy end &R Mumor necrosis

RTINS DHROOTHPRE v TSR IR M
hatG-6 B angeophage celony standlaan®ONatdr (gEB kY, neomphag mggration in-
pr Hi%ﬂfo%rfa@t&d(cl\@ﬂg q@ﬁﬁéﬁﬁﬁ (ﬁ{hﬂglgﬁ% fic%}c(ﬂllﬁ)nT ' c@ll ta@&v Cfltlon costimulatory

anaer obi ¢

r eficiogaBy 6aDEw %ndtgﬁﬁal? (EDder lKéﬁélgﬁmd Eﬂd @@¢Qstatln M. Furthermore,
[ O%Mﬂshﬁélu@é( ﬁ@é@ﬁeﬁ@ﬁf@%‘smh@ GHBLERCENRRE af BiEstatifi Biostatin,

Q 2 rqo1 e| n-ex- pression unit which has
E]o a%e‘%la’f‘ 0 the plasnid, e.g., pNTR500F,
pCMﬁHEﬁﬁencﬁt of th(e%;trem:inslaménkm(ﬁ)ai fod N’ﬁndust(ﬁgﬁ])lsms and a DNA coding

(PR Bh PRl LG8 s BRSO B2 obtinea

PubY iiglagingn k@()vvn @pbmquwmh aandiemetioddnsqdrant thé pequence in-
eXR)t‘rﬁéﬁ(l)lpn unit, and further renoving a plasmd
replication unit that functions in E.  coli.
[0046} oo€21]ﬂs¢a@@r6f egaraRlahpi s Petein havieg gr eséyinrmhreaygtngpn antitumor

t hﬁlb@faﬁ&e@tecurwqﬂ&)l AAnntifehdtdabstdmee uﬁ:)hitfépl:ﬁosﬁe a@@ﬂhﬁﬁse

t hat d
o ot BB B HEE D GHEER b4 B Y GO AEE or DAL e
pl @emichfteeplalleHON inmithe dntiaméruantitve smstanne aifluorouracil

a”@%l?e‘?lk}’df%r ’Pgﬁéc?? Wﬁi“ﬁl%}e%@@{e Wﬂ?cﬁ’l 1§an gﬁ’éﬁhn fﬂ&‘tdcoﬁverts

B| 51aal@@a@t23ﬂ1dmﬁrd@nz@@dieﬂh@’mﬁﬁen pﬂ@dm%ﬁhmtmgn antitumor-active
préﬂk 'aﬂn?§génh%e%sfnﬁ;ﬁ%@ﬁs CcQpt AlyMidGhe KB Uﬁﬁ@ﬁﬁfer called

erm nator that function |nthe anaero 1 C
m H.SXérBIsh ndigh 13 4B 2R A AN G 1Y FNCICHY IO A R Pl atctive
c Oﬂﬂé&bbﬁtﬁ%rﬁ@)eltdlgmcﬁnﬁidaﬁﬁ whitg iDheeBahafaff @hvérdkea glucuronidated
pr ot avl et .act

Cadufy oy REEGTEF Rt picton &M s Subie Ty examples
spictuda @ﬁé ovinchadeimy¢rizymesha caseras-fGente SHadt i on

[00471‘”5‘r ?‘%N%C%Jd}/ﬂgté%r @%aﬁ Bé tor e)MpI{ %Eﬁgﬁ' %%ﬁdﬁfﬁ@@@s(mken Gene

Btk PR S e e PR nelio Boaa krisgd Glror one

Of isbRRdRTES fRkmidWIRIRL1 6 NWHRRY sl %hfaﬁ%h@NWaodﬁ@ for E. coli-

SR T AMCE AL i Eneyis o o TR

pr eE&ﬂhp]lem vt IDNA rBYin éom@n:@llrdd:ﬁt/edjcmﬂnd@dé DNA represented by
co d of
; eg i cgl[%&é%gsoﬁ %Cg%ﬂhe 3“9$ tls?(e P(%S?h Lﬁg%tﬂes of S%Q ID NO:4 or a
s et ingleinunlentiddentymotphisnt sheg?@ﬁe un| t for exanple an
[0048]A‘AD9uﬁl§f§§1%}é GvHell %@ﬂh@ﬁf)&ﬁﬁc ageﬁl fdn %na%?é)‘tﬁg Eﬂs@z{ker@'ﬂ{% resent
plasmd) (héreinafter, cal Step 1), pr epar i
a Ve ppegdse tb?faPWélCé‘éP@cf?li BrischePlie fhsasswr@tem hiving an-

i glatgdnﬁg ptdmoMnighicavipy, W]‘ﬁkﬂﬁﬁ usdtdl @r tr@éﬁtﬁ‘ieﬁﬁéﬂlfn 1séh@fmc disease, can
a a termnator o

t
£ 0B el a5 BEoRP oGP SIS £ St e AT ign vector
pr oft taé presamdnyea)ion Jpeocifieienamnples ngluaie finoblasgorwth factor 2 (FGF2),
SRl B PEVATBL 60 o] g v,
anh@mmte sowttfaslee(HEBL exanple, a fragment

C on'SfrhﬁdrBQ i SSUdnl&Y &1 RAE p8Stein€ ale! I8 wRIMTBE Gdrihus orgamsms and a
Br ession unit), ta construct a plasm d having

DA sstingriar p@rotgiRhaying Angiogenic ATQMal g %tlwﬁbt‘%ﬁﬁn the present
expression unit (hereinafter, called a selection
mar ker activity protein plasmd) (hereinafter, called
Step 2), [0054](3) preparing a |linear plasmd of this
sel ection marker -active protein plasmd, ligating it
with a plasmd replication unit that functions in an
anaeroblc n1croorgan|sn1other t han E coIi, for

o A IA [ Y s | e p—~ e L L



protein expression unit conpyd sing a DNA coding for a
given protein having target activity and a DNA
WO p@gies2r2 cont ai ni ng a pronoter and a term nat BCT/§1a09/001768
function in the anaerobic m croorganisminto the
above-nenti oned various shuttle plasm ds such as the
shistvehtonphashe dstaip Bl Eplfilzigfakeswn Riehhigaatiddnis4)PCR method
pAbase% %Paetente Publfl cattl on 5), pBRASTA101 (Tanaka et
GBETC BABLEE MR nol . B ochem , 69(2):
[0049 1122 Th@ B§Gtopih@Ere Pm@wﬁivepﬁm\ms:lugt%ﬁﬁvecu es lonlen ptas eptasmid

Pug(}d@‘?sﬁﬁgo@ aﬂ%@?% %%ﬂi oh’ unﬁttﬁ ;Fd’{’fbﬁ@ﬁl an anaeroblc mi-

I'cations Sl m renovi ]rl]%
p| eepiggnisemtherghank. qsnm @ pfqlme pmmswgi lﬂfht @mﬁwmg HPNA coding for

St §1 dadif hﬂﬁhg efget[10QWB] dridrd DRIARAE Bnert QohthBirdaBrofRMRahd a

or the ahove plasmid pBifi CD of the p
SRR G TR 1 S B PGty a@fﬁ% ection marker
coadt@itpigage tukie akd aS:IDJng a® tHegilasndd bei@plchpele @ﬁ’funstlomng within an
Lﬁ%?a\éso%tlc m Crrr(])(%?z?m aR%VIOﬁQ Hg- t%g%)flae gm@ro rgamsm and as

I call on e vec or o resen I nven
mekpnglas thetygasood doesuntt edntbip andmmdmg)l@apq)ragmﬁ that functlons ina
r eﬂzldté‘rﬁﬁﬂ Qﬂﬂeyﬂﬂhﬁ tlfe%f‘a%fo%hﬁ{%abt@nﬁm gtitulhfiem Edie

m ds_ pNT pCD5
[OOSOEooE q&s@?w@ﬁﬁy@mﬁ Geqsrl@ste(i F‘l’aﬂ@ﬁ@rpp{?ﬁmg e ithsrshyttieplasmids

L @At B@cﬁﬁ’@l £NHARODI i(radit PabAdation 5),

eﬂ%ﬁ%&%ﬁ‘?@@ S a0, QDS R B ShBchom e fRRB#22-425),

rrapDGWspEle3cpE@mu PLERR S ytcr eNonpatehi Puliga@orpF)otvaiah have been

T

3) givpBPRSI0 baGng Gregt Pati it arldwUDNéaﬁragzmﬁmyomprlsmg a promoter and a
pAt%PfgﬂnaWﬂﬁl@@u{cP@ﬁ &the RHRIH1G8Hi@BoRknism, and removmg a %lasmld

(Pat ent Publication 6), etc.
an’ES’PH%EIﬂO&l“\Pgﬁ %rfkbli“‘é]ioﬂs B5r@Ysi on unit, and then
[005 1] enoiher@ximples thedr shcpld@shdsd Cbﬁ@fdcﬁéafbyqecdﬂﬂblhmg hddrotein ex-

{ B S0 Rnien paShéen PRt G HEHE AR R R R or.
| RGBT, way (Rutert Bublicationed tda&) pBRAS1&)-RiaGlp EPagginy Bnblication 4),
an@@{/@@ | ‘ﬁ[meébo(@ﬁgmcﬁm{ 5 )' gAW@Pﬁ[@ %EBdM9@8 I%P%ent Publication

ance wth a enet’l engl neeri ng net
us@n gtct. e theansthes 8iven pvg@tl GRPiSFsiehinipaad BxEher FRRaHinGH# plasmid

Si ppRcdtia @ﬁ@@{tq@ﬁ@foﬁ% ﬁ{p%gam Ec,m tr anff ormed by ghe
Xpresslon vector e presen vention is used.i
[0052En g@%ﬁﬁw ?’E?anﬁ St PRgGPATS SFtBBPf:t%S PSSR EHERD &%Cl%f{g’ for
S oé)'{aﬁhlﬂcu rDfector that BaseSFERG el unitayontphisi garRaBogEne and an OriV
%ﬁ[ﬂ@trfluﬁcrﬁoﬁl ?%19 gobag%%lg asz%ﬂeaglagrglﬁi 1Cdé]ti8ré Prrult t Iaa lr?hmctions

SucC
or 1n3a1| mw@bicanwrgﬁ@nm eidiei than Regolaaed apdanoter and a terminator of a
g@ﬁ%@&gwa Bﬁ[lﬁl)béct.fsﬁﬁﬁ | deAtd VR BRAGKO PR 4. ‘Bﬁﬂn%splétem as the
baci [l us be used If 1t has nutated so as

frggﬁ@tfoaﬁ%wg)w @romotes; @yddhe egmiainiha dupckion eﬂa@e
n Oﬂ{h@fdbﬂgﬁ[ﬁrﬁorgﬂﬁﬁﬁ OhidGa HR@t @fdin’cg fof tnar@b BRAS Gat Converts 5-FC

b1 S SRCtRr D BB S sheiafin fi g BBss PR UG BNA (AADY

t he&sb&tfeb d«itbag: feeHngerberckudiaedilib iddobatdpectinemycin adenyltransferase as

@mgéj%@&{n HarkBl idufvugg.@f'f‘ecﬁ {iumanimalis,
acterrumin |f|dobacter|um '
t h e M bpdeifig exBimfpiag omé@deep&@% Séidtois sergeneted by the nucleotide

Bi {ddaRack&EQID Rig:4 dum Bi fi dobacterium breve, and
Bifi dobact erium | on%um and Bifidobacteriumlongumis

[00531 he The ¥ectpfrdiths BISPET INVMERURN BAY PeFPRURFEd 8 ¢ IR pxample, the
commercially avail abI e or readily available froma de-
pository institution. For exanple, Bifidobacterium
| ongum ATCC- 15707, Bifi dobacterium bifidum ATCC- 11863,
Bi fi dobacteriuminfantis ATCC- 15697, etc. may be
readily obtained fromATCC (The Anerican Type Cul ture
Col | ecti on). [0060] The st ral n of each bacteri um IS not
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Exanpl es of the strain of Bif4 dobacterium breve
i ncl ude Bifidobacterium breve standard strain
W@ doMiaR2) , Bifi dobacterium breve aS-1 strain, PEFdP2009/001768
Bi fi dobacterium breve 1-53-8Wstrain, and anong t hem
Bi fi dobacteri um breve standard strain and
BI fdll@magctheﬂlbdlm br eve aS-1 strain are prefer abI e.

0611Ex e strai.n of . obact er |
. n %fn‘t’ﬁaglpf n@te V&étoéu f ha oraet elPVfiﬂ%"P .wag ROyl
2009£02B2FARCT pHARBDSNQD TGS erigindhraplisatioaiof K, @@ﬂlﬂfﬁﬂ@ample
taﬂg[rjn élé{lrff Iggcggg%?éédoﬂ%érﬁ&aﬁhbﬁy %etfl:%n?t ﬁ)gr eQﬁtﬂ%le aH %%59 Rksette

nfanti'sst an
Bi fhegronier-calleds peleciioninarkerpdasmidy @latetnaétﬁe cpiledk Hepb).e.
Fup hedpanRhea hﬁéﬁlﬁlﬁsﬁﬁd of theRelesddmahakef plBt,rﬁllddH?«ﬁﬁgQ{ Wi
| actentis 1nclude |f|dobac{er|untlactent|s st an ﬁ
st PRIMY f(rféﬂ/lfé%t‘})mat%%ﬂxt*ﬁl@ g%ﬁ%’r‘t(?tﬁrr?élﬂc?rt?%?m@}f’r phggene coding
pr ﬁﬁerﬁlflddsheewhmﬂderezea hgmte likedDIS pobsihéing @OIEIN] &dl’(g) aprotein
AnASkoPLe. T GHILIAN! B LANSEANIEADY LIS PPISRAD an
vec The resen¥ on, “and $'$not
paaltttt@mblawbytahctmprt:@usqsnﬂo@ngna@lmqr silsstaapebl exanfple, a fragment
gr [
an%ﬂ%@%&t‘é@% gb:@gl%ttté{[:@f; é:glzftd oéﬂl é{g)?&gi%g ug{;tf Eé/ b&rﬁﬂﬁ@t@ plasmid
ach3wing § seleghign paska@gaYity geleﬂlathaﬁa amr@tﬂne‘:xeteswen unit (heremafter

po&gichialskleytiéf m@ﬁbﬂ&tﬁﬁ& |p¥(§1811hf}ﬂzlslﬂllﬁ)' @Bﬁftﬁfﬂéﬁ dalle sacep 2),

act.er mothrt ~ansf or mant articu
10054P 5° L ol Attoe et g IS B PR Bt her- R B ke gsfsmia.
m bgomgdawits mpldsooéEpRrafoarmedhextanpioas indn dniaeroheneicroorganism

”&ﬂ&p&lﬁ E (ﬂﬁ fé&%a&@f?’& NA g%g&%h&tt gd“ﬁié‘{lﬁ uicdEhPrising a

trans apa row n
t hBep gelteranalmn@ta\é rrtg)mth@hmnﬁwnerﬂ Bigd@bacseramp digirainater, called a

ex L&sRI Iﬁﬂhc%tlgﬁ ah®), B ORURG a3Fskhill hviRg aﬁ En(\!(ﬁf biflf o®feplication
i funmor subst ance precur sor into.an antitunor

sut%ft I HOM MG 2pt WHeETE dNExhOID CYRiBISIge - gcheplasmid
t r RpEReIohehiqheBihafém galBdfad shotie pleniiditheRafafles c@tadalatttble 3), and

f h
o D SHhBRE et et pGeb Blioh Pob iR ANREIBRY] ereinatier
t hetlledSmepet)t s 5-FC into 5-FU. Aparticularly preferred

exa ral

oY BRI P et A R e OO et
10%espyibam) injtepHiteRWD Ref er ence No. NI TE ABP- 491)

[0055fepasé b&doﬂ/mtt}hath@ﬁet&ﬁt@&te@ @‘ﬂrﬁbé}p&aﬁ Ib\yea ARALYmethod, a
National Institute of Tech and, Eval uati on Pat ent

M Proﬁ%ﬁ’f@%ﬁ}%%‘@ﬁ}%’ﬂ“g ng( %% £IVER fEotein having target
29é’etﬁ&§z 8nd 2N A8 ftﬁ@m&&kﬁtmﬁtag la prdtinstaf aﬂ;i}a tSthmnator that function in
h?%g?rle%o 1&%1%5%8%(; afR B]O%F r e rll%orrlleo ]ya 1%us slllut?le plasmids such

t r asntbp elmté¢ plamids @BMEésl@ﬂ (Patcmt Eublicationdy, p@’eVQiHr (Paedt Publication

mgBR%%ft%téﬁrtT@néﬁafehata 2085, hﬁ@sét %%técﬁ%i Bt%cﬁem 69(2): 422-425).
rcial experl ment al 't ext book such as, for e TF&Q()&]

NePlEfaM 3¢ Reddis RhY 82 5asise (Nanprisal Beblisation ey
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Exanpl es [ 0080] The present iqyention is explained nore
specifically below by reference to Reference Exanpl es

waemExenpl es, but the technical scope of the PCEIEN09/001768
invention is not limted to these Exanpl es. <Reference
Exanpl e 1> Preparation of DNA tenplate  The

c ocBa hiitdlumon achVupleaBﬂhSltéH PNtheUmiaetobis ngictodfRin&iieitdelf, the type of
eac crol.iter

[.m
o aerraat st PP MRS Prodls o B Gl Bulp ot wea. e
useffecEae thepdpasng domthmﬂdtmsor&ubﬁmme@peverwdsffmma antitumor

TaMbgtaﬁcé)@Je&Wsor[ ﬁlg%grlouh-r&qcﬁvé‘h Eﬁ)d%lf l%sg&: qR%eroblc mi-

ohenta and f hese rol as i
Pl %F@ﬁi&ﬂn@lnb}ﬁé%@ﬁﬁ AAD 9 cassette Role in the new

[0070P! aspédfically, RBhESKLGf intravenous administration, since it is particularly
necessary to reduce a risk such as an embolization due to a mass of bacteria, it is
preferable to use an injection at a concentration as low as possible, divide the injection
into a plurality of injections, or dilute the injection with an appropriate fluid re-
placement and administered by continuous infusion. For example, in the case of an
adult, 10° to 102 cfu per kg body weight per day of the cells of the anaerobic mi-
croorganism 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
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di sso Ive a
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ar ¥'SRGARPPH Fabl e 2 bel ow. 1100831 22 WD
[0073R009hd 282 2BCR S RAOOPEOL NGB Tradhk @re@&:nt[lﬁ)fb&&])n is not particularly

<Plelﬁcn?t£:§ ne ﬁ)ngE’éé" HQS! & g’nécltl'lo‘rggr s%%gtalgce prgcu?g 2R %g Fe%v side effects on
normal tissue in the precursor (prodrug) state and has a high therapeutic effect on the
solid tumors as the target for treatment after being converted into an antitumor
substance. The examples include 5-FC, which is a prodrug of 5-FU; CB1945, which is
converted into an antitumor -active alkylating agent; ganciclovir, which is converted
into an antitumor-active metabolite; and a glucuronidated antitumor-active substance.

[0074]  In this way, 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, the method for administering the pharmaceutical composition or the
therapeutic agent for a solid tumor of the present invention may be the same as or
different from the method for administering the pharmaceutical composition
containing the antitumor substance precursor, and these administrations may be carried
out at the same time or at separate times; administration of the pharmaceutical com-
position containing the antitumor substance precursor is preferably carried out after
allowing a sufficient time for the 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
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[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.
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Furthermore, examples of other diseases that are in an anaerobic environment include

PCT/JP2009/001768

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

limb ischemic diseases such as Buerger's disease.

Examples

The present invention is explained more specifically below by reference to Reference

Examples and Examples, but the technical scope of the present invention is not limited

to these Examples.

<Reference Example 1>

Preparation of DNA template

The concentration of plasmid DNA used as a template in each Example was adjusted

to 10 pg/microliter using 0.1x TE and stored in a freezer at -30 degree C until use.

Each plasmid DNA used as a template is shown in Table 1 below.

[Table 1]
Table 1 Plasmid components and these roles in the new plasmid
Plasmid
Role in the new plasmid

Name Component

pBLES100 AAD 9 cassette SPCM resista}nce gene (containing
Spectinomysin adenyltransferase CDS,
its promoter, ribosome binding region,
terminator)

pBLES100 pTB6 (OriV  and  Replication unit in Bifidobacterium

RepB)

longum

pBluescript IT SK+

pUC ori

Replication origin in Escherichia coli

pAV001-HU-eCD-M968

From HU promoter
to
HU terminator

CD gene (containing HU promoter,
ribosome binding region,
HU-eCD-M968 CDS, terminator

<Reference Example 2>

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.
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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,



[0088] Treat ment of PCR produgf with restriction enzyne
The purified PCR product was cleaved as foll ows using

WO e@bnes2ri on enzymes Bcu | and Bgl 11. 10 m PCDIR2069/001768
of 10x Buffer O (buffer included with enzynme) and 55
units of Bgl Il were added to 5 m crogram of the

puthefDred s%efmmﬁ@rcwmetm total anpunt was nmade up
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ad@é@ief Wét" e ge Cﬁﬁ@ of ﬁél&t@tSnganount was nmade up t o 300

m At thk %Iectﬁ}bz}ﬂﬁes@s e %Eﬁwaé\fﬂat@lﬁatéd‘@itﬂ yv %?QﬁedﬁﬂlA concentration
Our S e m Xtu urirtil e
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50maiker ahd ther ofahe fanipde. TE. [ 0089] Fracti onati on by
gar l,.and exci sion The PCR product cl eaved by
[0085 e<rggs E’I% 1t>| on enzyme and 1/ 10 of the armunt thereof
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agaros or purification was set in an
]e‘ét"f"ophore& s vessel (Mipid, Cosnpb Bio Co., Ltd.)
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Ercrotubﬁzv,vit the exci sed gel was neasured, and
the PEPPREPBhY 2wis *@aPE ated by subtracting the
pre-nmeasured werghgpokahe enpty tube therefrom DNA
was extracted fromthe gel using a Q Aqui ck Cel
Extraction Kit47@ a®cordance with the product
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ernpt 61yt 80 0 S i 58 13y St 08B GRgptetion of PR
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pur i pro t was Itatively ana usin
a sp EQ?@F dﬁ%’t liffegaiose g¢f gléresgéwaer B EH Ht sisWigagmplification
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Py %4 \ OINIAX 3 Y FORGE s ng an
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ng/mcroliter. Mreover, the A260/280 ratio, which
indicates the purity, was 1.911. [0091](2) Preparation
of AAD 9 fragment (about 1.1 kbp) Exam nation of
conditions for PCR anplification of AAD 9 gene Using
pBLESlOO as a tenpl ate, a PCR nrxture was prepared on
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mcroliter of PrimeSTARHs DNA pol ynerase, and 29.5

mcroliter of 0.1x TE. [0092] A thermal cycler was set
waipoognzi2r2 t he condi ti ons bel ow, after the bl ocRCT/JP2009/001768

tenperature reached 98degree C the tube was pl aced

thereon, and PCR was carried out. [Math. 21 Denature
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(pro el n renov cent ratlon)
PCReregalded tond mlowgmwf\ﬁm purgod Gl drodubte yndudie gotal amount was

Duﬁﬂa&é @;gtd"ﬁ}(ﬂﬁlc?olf%mm EER RHEII 1&15%&1&1% Bt &9 @lerge@é@ for 2 hours,

primer d protein were renpved };{asa
FoPrOEﬂuAWéﬁ nQsd inpccridapet Witk npgthesd Ci%@¢ﬂ@%§®if§§‘&?e Example 4.

263(\RiZ00RR! RBX/BHEL/ TL.B%@ @(fo ﬁ?c@ﬁieahﬁm(&fzfgﬁlbﬁﬁld%@ units of Bcu

duct dilu th
UERE T UTen A0 ARt gBp TR e b ol 2P T miAB ffgsing 0.1
geTE. Rfeanabbating at 3adnase fgel hwas thesadkture was purified using a

[ O8PAY fitie BE R nGR: RERIMS tndefufld"6i 56 ffidr8fe POEY TR 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



The purified PCR product wasocl eaved as foll ows using

restriction enzynes Bcu | and Bgl I1. 10 mcroliter
wW@20020282Buf fer O (buffer included with enzyne)P@EniP28@/001768
units of Bgl Il were added to 5 m crogram of the

purified PCR product, and the total anmbunt was made up
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[0099] D M Transfornpapiag of Hecdi strains, the plasnid sequence

Of FratlsfornAgo 18 € hed JM‘IQD v@efs ctaﬁfedQﬁﬁ bgned sﬁEeQ dngl\chrohter of
< b SR T B UEION 603 S GBEEF Py e 1 P T igntion
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am[Ti lﬁ’gg%?ﬁs ﬁ)&ﬁ?& éaCt ,fé(lie(flm(i"alil(ara ﬁ ) %atﬁ rggearcll po an SOC
suspension after transformatlon 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
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[0101]

[0102]

[0103]

[0104]

Extraction of plasmid 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 extracted from the dispensed culture fluid using a GeneElute™
Plasmid Miniprep Kit in accordance with the product instructions for the kit. For
elution of plasmid DNA in the final step, 50 microliter of 0.1x TE was used.

Measurement of concentration 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.

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.

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



TTT GCT TAG TCC ATG TTG TGH TCASet 3 ATG GCA TAC AAC

AAG TCT GAC CTC Set 3 GCG CAT GGC AAA CGC TGA AAT GGC
WGBRM0932828GA TTG G G ATG CCG CGA CGT TTT GGA TACPCTAP2009/001768

TCGSet 3 (CD892 D314ACGC GIT AAA GAG ATG CTG GAG TSet

3 R pTB6 R7 pBLES100 F3 R-pTB6 R6 pTB6 F5 ( pBLES100

F590f0a02 1Ge eAMOOdrpdradon - TR prhsmidTuclddbd kA uelée dHECakganent was

TCSet 4 TAIL %EjeGAGe%C ATC% Em AG A Set 4 G C
AR i R RS KRR PBcA 606 oca GrA
CGEANGAA tiget stdaild, GieABACCeqUEd38E JiadhsGBetthetl 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-pUCori'".

[0105]
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[0106] <Example 2>

Construction of selection marker activity protein plasmid

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



DNA was eluted fromthe gel gxcised above by the sane
method as in 'DNA elution from agarose gel' described

wWopooBs2tpt e 1. Part of the vector subjected tRCT/IR2009/001768
agarose gel purification was diluted by 3 tinmes using
0.1x TE, and quantitatively analyzed by a

Spwr It was checked using 0.8%
t.th
o S MR R T e R R B P RANREs Beu
r eijho d, and Bane HDNAedvagg irg rthoduseatreed duoint drdeiploaspprdss the
ot r%ﬂ)gg@ Glrif frans%grm\ﬁgog 99 %Eﬁ%@\%ﬁiﬁ’@}l}{ ;dP2009/ 001768

1 on nment exci sion from

t h&d a@g@b@é% B‘afiﬁ@ Tfjmg@ fbué@r nwdegw%@%@ﬁ} #drAl§) units of Beu
t hPWeﬂetadﬂ&Y ® ﬁn@r@@hﬁl SFPRPAML R RE08R1 @8 ltotaNahdimit Sas hidde up to

R SHFD S T T T B B T\ B Byt 2 hgors. 100 e

/—\2@1@1‘6386/211: alken putvandin wag dmcffahesl uisting QOR A ahyly tivvd agadofAge] that de-
[01 gg Prepar a insert (HU eCD fragnent)

Ust nnq (;Szté)snrﬁwa D, ﬁ)ed%pHU- eCD- D68 (Patent Publication

5: Th@ub@wmtmergohy enzynBNadtioagmshte gesnttaiadiangce while waiting for
H%&%%&? Affer Efe‘ﬁ@%eﬂvds‘%oﬁﬁhﬁéﬂ %Rﬁelhl'v\}a%‘ %Q@d f?orﬁ‘menz‘?lzyme
aci ds_of an HU protein of Bifidobacteriumand E.

colRCiEY NXEHeCD were fused, and into which a variation

[0107]Nas 20 ﬂh&@ﬁtsé@ gﬂ 1(6@1311&%@&@ ngltniﬁ@ 1@&%&6@1! Wivh &nyme) and 80 units of
r e an ronot er ana an
wa a%}rl%tt Y& é‘ﬂé%vh%fé?‘? ancrifs QphyRowER % &E? %@%ﬁltef using

POR) x WS Ad@r incebhtmigtat 3ddendel (b\fmr 2 lavuts, d 00 hipHles@Edf was taken out, and
] f

| RSTE DR LR LRI TGN A0 e

coméﬁrnﬁl@ﬁgommseﬂcélxam ned for two types of fragnents

( HUeChink rc@ﬂﬁﬁ{l\‘;ﬁg%ﬁae @Hijyﬂfg-&'eﬁ%nfrﬁﬁ% IWias gi)ored 3#8icBYhile waiting for
pAVOQ1- HU eCD- as ate m Xt ure

( HEPEEDHOH gHHESH €] eﬂyagﬁagaspfpngg%h Paﬁelrl 8@8 By i fryn thy epzyme
st@mtﬁdnzlﬁﬂmﬁez nL PCR tube (Bio-BI K) 5 mcroliter of

pri R arge R BUToEPu BB 1l R nipeRin figmiss of Xho1

(2wererditidedathiejeto,Gnd thr torad hinbent veds rﬂz@iempao 000 nacrokitge @Eing 0.1x TE.
EiAPtEf iiBlbatidg gt fge'é fr 2q{0u§0 Pmt%{}mwm MRy me

prinmer, oI iter o
poieﬁﬁ%?ﬂa@é“urﬁnd 29 5 mcroliter of 0.1x TE. 3 tubes of
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As a gel 0.8% agarose gel for punflcatlon 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-
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HUTBEIPH g PESPRESdY and 2, 0. 8% anal yti cal agarose gel
[0111pnd 1&d%cal ytical agarose gel were used respectively.

Fromthe result f.a r gel .PnaJ YqSiS of the PCR

pro = confirmed that

t hePERwaspldivptiod caalitioms waie a(manghfor swogipes bafragradnts (HU-eCD

abﬁ&ém@ntﬁ Z0Ry0 Lo %ﬁg%glt‘%‘s at least 4.5 m crogram

Using pAV001-HU-eCD-M968 as a template, a PCR mixture (HU-eCD fragment 1)

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 mi-
croliter of a ANTP mixture (2.5 mM each), 0.5 microliter of 20 micromolar HUeCD F3
primer, 0.5 microliter of 20 micromolar HUeCD inner R1 primer, 0.5 microliter 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



Furthernore, in agarose gel gnalysis of the PCR
product of HUeCD fragnent 2, it was confirned that
W@ b@pa2822s anplification of a target single bapdr/ar2009/001768
about 150 bp. The yield was about 8 m crogram
[0114] Purification by PCR purification kit The PCR
pr pihet, Owaﬁlcscub;aﬁcﬂ}eﬂndsrm IDN & @blyoierase, accxy.lan@sliter of 0.1x

outtirt e B r SEN Bpurhiy TR 2T PRI B ut i on of
DN the sathemiainmal a 8eepalafyciehwapsat iup iuodri thacanditiang ddlosi after the

mg ' d I
a0k i er Rirefeibed ot AT RTA M By P HRP R AU PCR as
vva%affl?cb@‘ﬂtr onat ed by the sanme mnet hod as in the above-
WELPI/[MH!S?d Fractionati on by agarose gel and excision'.
ragnent 1 was subjected to el ectrophoresis for
65 mpuHesutsi ngg Oz 820 agagose gel for purification,
and a target band at about 1.7 kbp s excised. HU eCD
f r agifEme®l was BUHF ech e‘ﬁe@’o el ectrophoresi® B9rcpsles
m nut ar el for pufification, and a
targe Ete 1i)andlcgf327/%%t p was excised. [0115] DNA
elution from agazb@eegegec DNA eluted fromthe
gel excised above by the sane nethod as in the ' DNA
elution from agdt Use Yel ' above. Quantitative anal ysis

[01 13Pf Wf{eir E(’)rﬁgle é&ﬁaﬂg%ﬁ UgL r a@{ltt)n Rlﬁxtﬁ]!%@ Wk élgn'ﬂﬁgem e tube.

pro uct I Mes Uusl ng

quarbe PCRprodyst 3599 %@v%mmm@gﬁe@ims@éﬁw Heyreaction

anﬁi'l)Mﬁl%dlft'@VC(ﬁnﬁl@ﬁ@ﬂ dsmtmhafkmgﬁqe} écmmgﬁlrsﬁﬁsu%dqf 0.8% an-
HU-eCDfra oncentr?aitlon of

Frolgoh et SO ot R g RS PR uiR EMECTRLY o

was Fedno te r2sudt crﬁa(gm@gdf aehanfl@did 6 theP(RCRodExtarfiH2¢( 10 firagfent 1, it
¢ O@gé %I{fﬂ% Cilt El%% ?QZP %%]Etfc%&bﬁpf a ta%%e% H%[ V\l;earng (Ab gﬂlet%l?@ kbp.

a Tb@wy)llehilt\éas aam@sipmnu@]@gram ons for connecting them

wer ﬁuﬁl’f&[ﬂoﬁj@% a&@s@%reﬁﬁﬂamlﬁf tﬁ@p@k%gduct SAHURB DA agment 2, it
purified H f ragnment (about 1 bp

7k nd 47
of Wﬁwrnrfir@a ﬂi@é@i@ref wa@%@mﬁ%ﬂ@%%afara%l% baﬂé@éabougm bp. The
m ylemwmohhgnﬁﬁﬁg@ﬁi ration was adjusted to 1
[0114119/510 oljt%r %.x . The nolar ratio of the
aration of prl mer mxture
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 bv 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-



10 mcroliter of 20 mcronmolg HUeCD F3 prinmer and 10
mcroliter of 20 mcronolar HUeCD R1L priner were m xed

WO pooegeser2 anounts. [0117] Preparati on of PCR mi RET/IR2009/001768
1 mcroliter of the 1 ng/mcroliter Hu-eCD fragnent 1
and 2 mx, 10 mcroliter of 5x PrineStarTM buffer, 4
m il tagsilyodd szEE’trdijiHbtdiﬁﬁel( 2h6 coldeg@min, ofHB-eCD fragment 1

mcroliter o a
o S e I uhaeRa VT ROEEL, Asafigr. and the yiela
nMLwRCRuuBS riiiagr8hK) , and mi xing was carried out on
[ ce; giving a PCR reaction m xture. Three tubes
[01161/vi %&%‘E'%ﬁ“ reactl on mxture were prepared in the sane
mangBeé QO \l_. M li;_: l plifi ‘?-105 up under the
con Q'hé @InﬁecpHUOé@D @fagﬁléntt hﬁl@&ﬁi@dt}ﬁﬂfk@ﬂﬁﬂr&ﬁrﬁerﬁ eagdiedsed as a
98 de gdiﬁe t ubes re placed thereon, ycI e of
98 H® %é‘n TH0R8 Tofrfgnaestige f‘é‘éwéreff‘dﬁami ‘sec was

car Prepdraduh of @inflatye cycles, 2 microliter of t he

pri r t d

o1 P SRS ARENS RSB NT AL e
caeCDdrhgognt 2 (abphtel X0rt) veelre oypeideand the pemcenht@thne\aaﬁt ddgusted to 1
Waﬁg/ﬁf?&l% ligt Sﬁ%b hg Teeagt Waﬁhﬁf& of t‘ﬁé t\%‘ fﬂagﬁeﬁt@ a8 1ACR

tub 1e)s vvere Cco

|ne Into one tube. Denat ur e
B 5 sec Extensi on 7ZC 100 sec 72C

60 se ﬁn&@hfb@ oxz@ﬁn@rysﬁqbﬁs HUeCD 3 tiele@hhd €0 nddt6li@r of 20 mi-
mcr%@il 3{9& the reaction.mxture after the PCR was
£ 13 R et vt Pl I8 SHPY BABIBSi s using 0. 8%
[0117]ana @amabnagﬁﬁﬁsmxgg and | x TBE buffer (0.5

2003?’%@%&% ?P%ﬁ@%%%‘g%]) frgg%mg T3 Pk 4V gjcroliter of 5x

2 GBS Bt ibuina Hysiceolter af el FHRImPRReH( Sgmbhact k&S Microliter of

t h?flﬁeS@ﬁRaanN'A Tﬂﬁ(ﬁ%&ﬁ@e Qhd 82 tS%ﬁFJhte?'d? @' 1& PaQdredddded to a
about d was about m cr ogr am

[ o&ti@l]laﬁéﬂ 3 mialf% .tpbsvascﬁHﬁb g r%pg a\ﬁls kicd pHEOPER thus giving
pr @Q@Rt reX@®nSHiRfIEE Tded @bEUKI thateh@ivn Hix@G€ Met@prepared in the
with the procedural manual for the Q Aquick PCR
u?‘ainﬁl 1@3?‘?% kit, thus renmoving the prinmer. Elution of
[01 18DNAA| themiv cféleravasseenp ofder te quditine heloonafenphoyledk Bperature

m féﬁ&{édt%rde%fee(b ¢ difes 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).



Part of the PCR product fromgsich the priner was
renoved was diluted by 50 tines with 0.1x TE, and
wQoomopt2e23z i vel y anal yzed by a spectrophot onet ePCT/JP2009/001768
[0120] Treatment of PCR product with restriction enzyne
The purified PCR product was cl eaved using the
I eRtwads @bnmn@lrtZyyatgaﬁosB%alfdfna@@fsl oBaia 2dd. PCR ﬁaglinemah;iattﬁerre was am-
u

° Oblltgx Buf {aé%% %?agd abo&ltg gﬂ%%ﬂ;rié\% %181,(12\% O%r{)%}lt fg]r%icrogram.

[0119bur pificaipd kithe total anmount was made up
g‘ﬁg PER Cﬁéchflﬁctt Wéas d&ge(ptoé%lrl-flll::atl(ﬁre 1:1124%?&85‘[%9 %iEﬂﬂe gfocedural
an@lamﬂal heisthe Qhiqvige BCBanélC@U@%la By EMEHINE ABRPTHBEr- Féjtion of
t hpiN DiVAhb adainglp sMBCp@aNQtbAEAPRAL] 96 6afBARY bl 0.1x TE.

The tub i ni n reaction m xture
St oF i SEHETRAC BING Tl STHT 16 PHEISH T FRGRNBR VengATiRd by SO times

cawny |0nlg mtandqnﬁntftﬁt&tell}omamzeé be xa_tsperph)gphetstr&terpr otein
[0120¥n\as enet rE)h N gl anct 190 renr Xit g(r:lei,ldegowi th

enzthe pusiiei! %R pnedust whs BaaveHiusingrtiee didistion prayetes Bcaddnd Bam

thgptotal anount was nmade up to 200 microliter using

0.1x TE. After incubating at 37 degree C for 2 hours

1002n§rierbice of 1haBukfeEmes lﬁl@uffeaﬁléplmedmgl e %100 units of

UsBB@I GeRdadapdtoys hﬁ@bgﬁﬁﬂfﬂﬁlﬁfl@@@ dbdWAndage @41 amount was

nder, e tern deco t ube nt ai ni.n
B0 et DR R Do e gt BF SR o KESGHT G 102 hous,
wai@d mgthkmof eanfakematt, eml it Afak eonforaredyising (08 analytical agarose gel

¢ oﬁ]l%l{ f)f@f l'lagﬂl(}? %nc?érg(gﬁe 18%?1%1"1 ﬁgéa%%gotsﬂfo EQ:ZRV g‘z . |r ]?Iag ;It |02 .
Ki t Th{a m.ﬁpmraamg A ammﬁ twctaglam@@ere g stordl @xiee sihglp waiting for
Th@orEﬁ:Baf?&P% cQﬂrﬁﬁg edt &ﬂlfﬁ‘[‘ﬂ@tl&?@} élb@&dp‘ﬁﬂre@ﬁ ZYORiIREs removed

fracti onat ed y he Sane net as I n
abB0B-thef4y8ifdg2ction aeiXiUEhat i on by agar ose gel and
exceinfitroliteadfl 1@x BaffgeBark aﬂdbbﬁferaﬁﬂwedhl& ki maRand 80 units of

exgh%?gldwergﬁgd%tg%ehou fﬂé@tﬁg?&tg arg(?u 5 aﬁé?arde Hrt(l) Ed)(? 1cr8hter using
eI @.d k ridp Adtee sicsbatinigen 34 de@eg €tfob2 hduIaI I(Hi)mg,thelfboﬁwkdmken out,
Qrf(n]@ Ga Bt hkh%n@*@)oé% af'f{\i}é%&fl )&é&ﬂgse t}ﬁ fnzﬂ?n(g%lndergone
ectrop oresi s was en ecu
vveln@qﬁtlalr@ﬁ?%éPOSltFﬁlst Rul er DNA | adder, M ddI e Range

(Fempe ﬁIb@%))nﬁé@ﬁngJﬁlﬁ @nzﬁﬂ%%&t%ﬁ(ltﬁé R sforQnopga Rx@ﬁ@ Waltlng for
s. eluted from I'f Ci segaabov

sa?%“f%lﬁﬂ%%?r CATYIRE OUTHQRTIER ‘?%W FIFIrRPAgEr S sBis Yme reaction

abowaure V&6 pﬂ@fﬁ@@%@ﬁ@&ﬁﬁﬂP@B&@ﬁ&&bﬁ%t Part of the
[0121]76CRFP C 18 aqfl nb b g ge elta%dte)tgcelsl gir O:T.E g:|ndpur ification

quafhé PERi predlyct aleayepiziyothp yestriction enryophoesfrettamated by the same

COHlfe{h'bH%E iPfhe %ox%' RehEaRA @‘r@&io%aﬂ\@?b;ﬁéga%s%%e%ﬁd 431, and a
% anal ytical agarose gel. After t product was,

s u@f&eéb Habowel -§ klp Mreerchindeny iheeet Ot agHpseasd ferparification
agRhosRAgRId Puhinutes aftPfartihhel mm@e %Eﬁhltﬁ@et\/bﬂﬁd at about 1.8

ne ur e gaé)?orslltlaﬁg?@%@g:/? nf grw/_qgn n‘%@%e g%tu {}118 e\mf)@wresm was

[ nehdedt Asa DNA puréctnjar wedght ina@ld2, FadstRulétrddNarledderMiddle Range
el resi nal ysi s usi ng agarose gel, there was
Q%Hl%ﬂgsg Wi (9about 1.8 kbp. [0123](3) Li gation of
[0122] i nB2YA glaponfionegaiosggdl HU- eCD fragnment A |igation

r eagiN QR albMikddr ork 11R2%H bR abbYE By the s8R nSQRSd &lin the 'DNA
reaction mxtures (reaction mxture 2 and reaction

mi KPtiPRirem 4gafase geletVed as fol | ows. Reaction mixture
1




4 mcroliter of 5x Rapid Liggion Buffer, 2.4

mcroliter (50 ng) of pSPCM pUCori (21 ng/mcroliter),
wW@2009me&2rol i ter (150 ng) of HU eCD fragment (4BCT/JP2009/001768

ng/mcroliter), 1 mcroliter of 5 u/mcroliter T4 DNA

Li gase, and 8.9 mcroliter of 0.1x TE were added to a

0. Partrbf tﬁ@@(ﬂlﬁﬁedﬁ@ls@bj&t&) tcStBe bf@bse dod pomfi@ition atds @ilofed by 3

fr Qgreng BSdr 1 gy G k4 L8 - Gopighe  Gon
byfimeityintHy, elentiwphoncsin g anegried pni whgolis %eamalytieql aghiose gel.
gi XhFlng fdggfouea Wbk QBd 58 %Fé%sﬁ?&{oﬁ%ﬁhh%‘tr%?ﬁl%ﬂ{ gnd the

I on m xture
of awosrwsl purificgeen.dhe B egncemtrationiveys énqaﬁ‘érpd bpen ﬁggormometer

P SRfMy RUGaRd t Bald N /ﬁ%&()ﬁ’ﬂef tNbtovek, th: WZ@b/ﬂS@ hatQf, Wthh indicates

5u/mcroI|ter ase and roliter o
0. ¢ PREDASRS 159% lih&ﬂa B glgetip rﬁﬂb%ﬂ@‘é@%ﬂ%mgar%ﬁﬁ&el there
m wasngsmlgls: baad ot $duoluB kbp [ ce thus giving a reaction

N | ture 2
10123 b Rl b R RSP P A 1 €, 0

5% Ralpgadon trgaatlommvsulfef(eqactlcm mlxﬁlmrldland epnt(ol BOcrg) moftures

HU?‘%&QUBE A0 RR ﬁ ﬂ&d fégétmn%ﬁétﬁr% 85 lxzere]prgf)é%&@hé foRbwof
mcroliter gase, and mcroliter of

0. 1%@%@%%%@%1 to 202 nt PCR tube (Bi 0-BIK), and

m x urﬂﬁcmser@ask Ragldqugatgﬁl B&reor, 2.0 uhSic@iliver N80 ﬂg)rcﬁ@spcqmpUcOn

e S Y ot B P R B o Sirotn. 1

c omnhrb]utensf Yemdwoliad TdrDNAd ipdsocdndt £9rpacratiter of 0.¢adhiewere added

22 [ .
todate@% Elﬁwaggkgg‘tr)% {‘ﬂqg%oﬂlﬁ & }%g?‘%q‘g(ils%gg %Ptheqﬂl?flr p PCMH)UCOI’I
piloh kB @qﬁlﬁ(q@aémgmnts@wécs) Kbpewee 1 BISAB:S as @ ratio by
ZO%i’gill%Sa'%%l?rE&H @250&191[1&9&?[% idd1enR g‘?ﬂﬁ% 5'11%5]&(9{ rehdi®n mixture
background due to plasm d remai'ning after cl eavage was
es@rF%Fé]f’%&“ﬁ%lF%b) reaction mxture 2 and reaction
[0124Mm xReacgloa mik@t2Z] (4) Transformation of E. coli

Tra ar i ed
1 BB ot ar sSRabiHE o ol ST hEr
r ea%R(EMﬂplWOm Kl @mrn@thoﬂ masrolitgr off: ﬁldngctrohwaif# &N AfLigase, and
158'11&1 roﬂFe? of blﬁq"ﬂ We % al(?]2 rﬂﬂ‘P&Rq{f&f 18@11(9 Mind mixing
usi ng th igation pro vector an
| nyay gar(ied gatandee, rﬂ@écgwlaﬁ arwas@flev giytpre gigh 9@1Y33§PCM pUCori
Ccolreqtkies miRfuge 30r med on a sel ective nmedi um per 100
oliter of 12 times dilution bacterial |iquid,
[0125% k@%@o{“ﬁn’f‘f"%ﬁ formation using control reaction
m xSimiéarR, #mivklicdr 06 Gk }Qabhl&1‘gﬁﬂ:dr10]3uf@ﬁ33 erlgatoﬁtbrailﬁi) ng) of HU-
Cog%]p?rag{ngg&akgg/nﬁ&o 1{%:6) tl%uirohm of gu ﬁ1¥)h a?’ﬁl [5‘1%& dgase and

e Was
wasl. x’/@nymﬂltmof 9dgddsvenegddédio 4 6. @mh B@Rankr (Blo BIK) and mixing

tr I (
mgg%&ﬁgé@%ﬁtgﬁ alé\?ﬂtﬁls%’i‘{;lﬁg §deRtbn Wekdure WRE g§1]y IV-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



Qulturing of reconbinant E. goli Carried out in
accordance with the nethod described in the section

WO @wotiee2ihg of reconmbinant E. coli' descri bed PeT/JP2009/001768
Exanple 1. Culturing was carried out for 20.5 hours.
Extraction of plasmd DNA Carried out in accordance
Wif Thhl' pﬂ@@oﬂi%h oo ﬂledﬁﬁlaglbbﬁﬁcéﬂld’totﬁm@@ edrhfing EREF c]aéziviagfﬂwas
0 | a i d DNA' . [ 0129
sl el bRk ot st AT B A~ ar i e

[0127but 4)racscondéntef Wi ¢di t he nmet hod described in the

sec t ' :
osdr BtorASHEATEL 101 1RGARRAIIRI G BL | BERTAG oPRIE solution
DN{tes kg lgation “Fafcéﬁlil bh dersagsipithechis ig Trgasfproggtiog| of Espeli

clwbﬁ&@h@daﬁ@@pre nmeasur ed, the A260/ 280 rati o,
V\,hl hlnlcatestheﬁfallirltg of the DNA was from 1l @1 )
gation

n ganstorgEop Hung e gptige Praductat AaGy Q?t%ﬁﬂd%nﬁf‘éb
Thﬁ:aytil(&i iixeds 1at34 te 38 tcobnitis Gvedg faaned Ghaa;\ihg@vehyledlum per 100 mi-
r eg'ro{ljte% f g('j] tl% ﬁ[ﬁ on%a%% 1%91? qg WEhe cas 119 pranstfg a\fvp)B utmﬁlg control

cl eavage and Cl'eavage
Bcwaul(mmlxaafmmn wmcrheordja thel \@dtoo wias ligitad) alld)oan’ql@l gfaction mixture 3

Pl Aswhidh QM@‘ thér ﬂl@el{ %g tib88d ﬁl%%&é atodl w{)ﬁy ITlillC background was very

&
accordance 'w t % duct 1 nstructions

enOPreeeTiig thétaleg%ﬂeﬁ a% [reAEOTRASIon Vefs %%fﬁ?‘?i @@rweﬂ
[012SI Ol@g]@}@ak@g@fgﬁgmﬁi ectrophoresis Agarose gel
el e 0 horfe5| s was carr ed out using 0.8% anal yti cal
aga&@%?—‘?@ﬁ—?—%&?@ to all six of the cloning
st r @anged coné andaate waiblo the MetBokdyscribes] id ehestaon Cudtoring of re-

g@@gﬁ%\@ %Qll'tdagcrfb\é@ '131{ ﬁgzﬁ‘ﬁaglgfl 8ﬂlﬁyﬁw%&rﬂlecﬁ&g f&aﬂi 5 hours.

ernore, one

detéwﬁmne&b% with enzyme Bcu | on its own or

B aphfiledue int a?:c@r‘@fﬁnce-r\bit}? tHRUBGRS! SestABdd IBQFIC @choﬁ P& traction of
cl oni ng strains pl asm d size and constitution were

asPlgueiddAa. d%ﬂSﬂb@ 12(?@9@?8&7@&/ JP2009/ 001768
[0129] 01 dﬁaeﬁlkn c h@slhtfh@lo [$L:3)\ Sequenci ng \r/]vas
car i ed .ou t he rac ~khe
eRthinE PR LR .na%ho BRI T plghSurement o
sequenmeitlodwptalsmaﬂDNm\ ExmmpedinlExateplalpri ner, priner
set Wﬂen tlge %Qn tfoﬂs E@B!N?\ ?’xtgagt% rff(}ﬁ? %e'r@cmwt% J:oh of all six

wer e use asm d nucl eot | e sequence a

al tlgnine ﬁtrahnweaeomﬁ%waeé et/ O0RS 0dale. gﬂ@fdﬂ Heigaish e Ruoipf the

| DDNQ&, 2)as frond In (90@ It@f’ 1 6 58 AENGRS oPfhePldsndl ONA Qb BGod. The
strajtdg che IDNOZ and it was confirnmed that

t h&© ?fea(t ?tg? F’ﬁ“sm%{é‘@e obtained in all cases. One

st r Gileavigsbsebeictiedeiayae aI | the cloning strains, and

® LI GFRLPPOES, RS, Sy S50 By v b
of Bsuhlmnd BarpIPHsmrd C(uplaﬂ)ghumsun&w@(r& effpl@mid DIYA. The reaction
Pr ERRIE Rk QRrOfn dcbBBRfceRl @S e (f)r(mﬂgf ﬁ%@ﬁ%ﬁ%ﬂfﬁ@ﬁiymes. 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.



C eavage of plas md pHU eCGgm SPCM pUCori was cl eaved

as follows using restriction enzynmes Bcu |, Hnd III,
w271 . Cl eavage by Hind Il was carried ORCT/IRR009/001768

order to suppress the background when transformng in

a subsequent step. 10 mcroliter of 10x Buffer O

[0131] buCheskindslasiaRIDMNAt S ﬁmz rre) and 34 units of Sal
added t
the Sedier g s St (ST ?U?"B% 2 ethod as
O mxthér Eectigh t(éhreckmg lpltﬁatmch @Nﬁ seﬁ‘x’lelmtegcrmerﬂ@dflo [Exémipteul. ¢\s a primer,
fide H?: 3 nI 43 99§cr1b@@q1 ]'E)E n‘é@é (]:]%% hgeﬁe'ghe lasmid nu-

usP ana t| cal agarose g th econposi t oh

vva%le% @‘ﬂ@ceﬁ MWH&\M@&W% \mﬂrnéletdq@gmgﬂﬁéence (SEQID
r eRei2)0n mxture was stored on ice while waiting for

confjrmption. After cleavage. by Sal | (cned, .
t hi tsrh%H Sreaﬁ%f{c%ﬂfcﬂ],e Rt ﬁﬁ)é‘l%a%raﬁﬁ @%t%ﬁ S%g? ﬁ% E“g?g and it was
Q Agfireked BERtHaUAigbi ﬂﬁinsm?brt(bbtamed 20alirt el Orieattradf wddselected
Eﬁfrf)ﬁraﬂftﬁ%gl%nf %\/\:tsrﬁle s lcpli?s%glg éazi{r!aﬂlctgcp féx nﬁ?élsfsl{}?mﬁxs)as defined as
anpbiti-eGRm-Hedd-pPCon'. 200 mcroliter using 0.1x TE
[0132ﬁftQExérH€1g§§tl ng at 37 degree C for 2 hours, protein
was reno 10 mcrollter of 10x Buffer R(buffer
i ncCen pa B ghttleplasnid A(pGBshuttle)(Step 3 nd 111 were
add(ep} Hr@}ﬁllhﬁldh of didart fﬂ@n{l@tpHU aUDHNSPERBpUEEE Up to 100
TE. After i ncubatl ng at 37

m c&gl iter z:ﬁl nﬁ
deg urs, the DNA solution was purified

and pHbheEDtor Sk El - pISCmg vas edepdl SKHORGKR ming fescatipoanzymes Beu I,
Thféhnd[l@%orc], g{lﬂ%iego e bSrrHBX TR s ?ﬁieg%ut ﬂp&dgf(t@sﬁf)ﬁgss the

stric
f r baskiromad adiehjransfernsiagin aeuthogieatstem ' Fr act i onat i on
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In pPBLES100 used as a PCR template, the C-terminal region of the ORF of RepB
gene and the N-terminal region of the ORF of the assumed membB gene were du-
plicated. In order to prevent the ORF of membB from being translated, the assumed
ribosome binding site and translation initiation codon ATG of membB were changed to
other nucleotides. In this case, the design was such that the amino acids of RepB were
unchanged. Two-stage PCR (1st PCR and 2nd PCR) was carried out as follows, thus
giving an OriV-RepB gene.

[0137]  1st PCR

Examination of conditions for PCR amplification

PCR amplification conditions were examined for two types of fragments
(OriV-RepB gene 1 and OriV-RepB gene 2).

OriV-RepB gene 1

Using pBLES100 as a template, a PCR mixture was prepared on ice by adding 5 mi-
croliter of 10 pg/mL pBLES100, 10 microliter of 5x PrimeStar™ buffer, 4 microliter of
a ANTP mixture (2.5 mM each), 0.5 microliter of 20 micromolar OriV-rep outer F1
primer, 0.5 microliter of 20 micromolar OriV-rep inner R1 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). Three 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 98 degree C the tubes were placed thereon, and PCR was carried out.
[Math.8]

Denature 98°C 10 sec
Anneal 55°C 5 sec x 30 cycles
Extension 72°C 60 sec
72°C 60 sec
4°C o
[0138]  OriV-RepB gene 2
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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
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m?xture (% ea% ), 8% rm(():r(;lhz[er of[lg\lzlantle%TAllQ“]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.

[0141

[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.



Denature 98C 10 sec ----? Apneal 60C 5 sec x 30
cycles Extension 72C 90 sec 72C
WO 2009/128272 PCT/JP2009/001768

[Math.10]

Denature 98°C 10 sec
Anneal 60°C 5 sec x 30 cycles

Extension 72°C %0 sec
72°C 60 sec
4°C o
0.5 microliter and 1 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).
In agarose gel analysis of the 2nd PCR fragment, it was confirmed that there was am-
plification 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 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.
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In the same manner, 4 microliter of 5x Rapid Ligation Buffer, 3.8 microliter (50 ng)
of pHU-eCDm-SPCM-pUCori (13 ng/microliter), 1 microliter of 5 u/microliter T4
DNA Ligase, and 11.2 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 pHU-
eCDm-SPCM-pUCori (reaction mixture 2).
[0151] Reaction mixture 3
In the same manner, 4 microliter of 5x Rapid Ligation Buffer, 3.9 microliter (65 ng)
of OriV-RepB fragment (16.5 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.
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[0156] Agarose gel electrophoresis
Carried out by the method described in the section 'Agarose gel electrophoresis'



reached 22 degree C the tubeg were placed thereon, and
ligation was carried out. 44 WO
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[0158 he(é}‘?ﬁr&%‘ﬂo&%ﬁ% bbeidgBadibguect i on " Extraction of
pl asm d DNA" described in Exanple 1. [0155] Measurenent

of EisRafep of comppelenteells i g DNA  Carried out by the
met hoplifidebatdried longuinifee- $63A bBeroMrasitwesave®ht room temperature

€Ol 2I1’]gtltra etdl\x(/)erl]l %fstgrlhzed n]ass B’Qﬁubg Was (r:llla?ge% with ’1:'6 lTP(l)fe[N]R 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
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A T A
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deoxygenat i ng/ car bon di oxi de generati ng agent

(Anaer oPack(R) - Anaero, M tsubishi 47 WO

2009/ 128272PCT/ JP2009/ 001768 Gas Chemi cal Conpany),
and culturing was carried out in an incubator set at
37 degree C for 3 days. [0162]Culturing of col ony 6
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sel ected, and used to inoculate test tubes charged
with 10 nL of APS-2S-2.5R conditioned nedium As a
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Pl asm d extraction and purifjgation were carried out
using 2 nL of the 1st culture fluids apart fromthe

WO\RB90282Z7hy nmeans of a Q Aprep Spin M niprep KPET/JP2009/001768

Details were in accordance with the product
instructions for the kit. [0164] Checking of plasmd
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extracted as a tenplate, and the presence/ absence of
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of 52085 HeSt arbuft €4 nmicroliter of & cles

m Xt e dids oM £aego S mcroliter of 20 micronol ar
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R2 prinmer, 0.5 M@ ob0tsecof PrimeSTARHs DNA

pol ynerase, and 29,5 mcroliter of 0.1x TE to a
sterilized 0.2 ciDCFQOtube(Blo BIK). In the sane
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was 20 afiéloB eér @mo;usuﬁr@f BarfHI r(@lhﬂféreﬁcmdedt\hﬁl &stﬁieb ey 69 units of
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0. Boirfaygeieods g e ig oG DGAUE. FOTB kR taade up to
4>2@1bmsdrcplue1t ushp @fl x fIlEasnrd ohiXipBivhs Chried 811tapel¥l)Afte¢ Ijcubating at 37
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t akere added tharedo,ithe toes 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



confirmed using 0.8% anal ytigal agarose gel that
deconposition was conplete. The tube containing the
we@pwynes2rezact i on m xture was stored on i ce whi PEI/JP2009/001768
waiting for confirmation. After cleavage by Bam H was
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r ea@warddl dldut bigosut 650 B. /AL itk Wegiht afarkded QUK ead Okbp
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ZOQQIWMPEW%PF’Q@ 09¥ 101 26 81bgh mﬁrﬂw eehcham thixtreasegprepared.
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gePeratutsNgached 2@@9@@8 ﬁhsﬁlfbteﬁ degfebleesddnged-above by the
saMatigBNod as in ' DNA el ution from agarose gel'
described in Exanple 1. Part of the vector purified
by agarggécgeb was dil utlddyani ckb ddamsiarg)i ng 0. 1x TE,
and quantltatlvel y anal yzed using a spectrophotoneter.
Wien t h&5pEDshulife cl dFREE PR REIRR]D) ction enzyne
and purifbgd Ry agarose gel was subjected to
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Li BeRrPERC.rAag Protein wasthgn rsmqwi éhssf.@moamf %&é Vfap gaie out using
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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



[0171] A thermal cycler was sgf up under the conditions
bel ow, and after the block tem perature reached 22
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aEm@uwﬁﬂmmb
Ly an?{&f%&t@&h 4 Iﬁenfffcgﬁ&%&@ #@dmgﬂffl%o g%'n@é%hod as in 'Ex-

mat | on |'ect roporation

| otgfionRE plomud bfrﬁaé@ e B Examiple 1 waingileymbf thes] sy gulture fluid.

[0175PO0 CREcKidy m%mmnutgpck) of the purified Iigation
rea n product a back nd. G . .
cPLR Vet S QY e emeameipag et CPsckinsintd Rt sagived in

S uExzeﬁpled Ltsmgahé plgatnddDNAe@mfam@ ab@s da¥iaxedplate h
co m%ﬁ{: ﬁﬁkrporg wWas cflec%ec‘? Ak tig 1 T'an{ll(r:]r%ﬁlter o theS &gfc%tog mlx{uﬁ fhter the

The e poration oper at Was carried ou

s aReRmetslvothplesed. s’ get, awe rypensthitos 0.8 sod Q&e@haﬂmlcal agarose gels

ExgpRl ged- [0174] Culturing of colony 8 colonies

transforned by the purified ligation reaction product
[0176{yer &) Caidinmpion oflymid semienes272PCT/ JP2009/ 001768

seI e;gtt@@]m and cultured by the sane nethod as in

RS R NN A ————

p uwe]i J andt1i00 mnmmhﬁar claereofechsaed to>yin0<hﬂeats ansst mbk lkebagad with 10 mL

u%é?ﬁbg%ﬂ%ﬁ ?Ip(i ﬁgﬁgfq?%t ﬁl?g? g vJaF 8%%21 seg(lled container
of togpthsinivith @ deRyygenating/carbon dioxide generatlng agent, and culturmg 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



PCR was carried out by the sgnme nethod as in ' Checking
of plasm d' described in Exanple 3 using the plasmd

wdhax2ract ed above as a tenplate. The PCR pPCUIR2009/001768
was checked using 1 mcroliter of the reaction m xture
after the PCR was conpleted. As gel, two types, that
I SoutGn 8 %aadtbadecaned(ydedge C fga0asRuEs.| Bhevioaubtsaskre combined
[OICLZéS%a 4) Confirmation of plasnm d sequence Cul turing
. Um Re- 105A/ pBi fi CD cl oning strain glycerol
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defmeaem abluR@/oF arbeRe HheX e ogBEEANS (ﬁﬁcl@ﬂ&mﬂth &AFlwas then

cul ng was carried out owng.it to
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th S and d i.n | at
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[0179£ tr ct e pl asm d Plasm d extraction and
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appBSeqrenaine vanouinied ofit tdiee B glaulid exteactdduibdvdlyy theaame method as

f
g i 1en?tlhTQ|S 8§ R;h%@{(lﬂg Mﬂ%‘ﬁ)& %%ga'anéé %&%ﬂq E\ﬁghﬁ&féel As primers,
Di pRINASSSHS ]ar$d ahfrprahable 3 dpsenipedvay Exaseple 1 oteae g@d Whe plasmid nu-
2. gle@ﬁde‘%feqﬁé?l%e g a‘]‘rlghfrﬂéﬁtewisl d&“{q)aréﬂr\gltgth'é dekigRia s%gum (SEQID

buffer was ad to each tube. This was agitate
anHOc‘Hen centrifuged at 12000 rpmfor 15 m nutes at 25

degmae résult andett MenBigNRE WablRREquwASe of the pladill itracted from the
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C ntal ni ng the bacterlal ceIIs into one, 1
nmL b O\ LS HPIY)] D u! alg .3,-5_3,'?5 P HT B 9t 3000
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Cor forelr FBH T R GARER Y 6 B e R el e yom A sutte and

[ nﬁhlg}alosmg ahd @saretulbeSransfoamutdest BdbipeeRediD5A0sing pCDshuttle
de‘gjrl%chgck qr 3 hours, 250 mcroliter of 20 ng/nL

Proteinase K (Q AGEN) was added thereto, mxed well,

and The samatinpetemr seltaweicaded 1 pla@s 1 to 5. For a negative control (plate
2008/ H2B2ARBCH HERAOLOLIEE Rhurhbhr B WabEes RAL 1 1360,
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with the procedural manual for the kit. The DNA
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SEQ ID NO: 4. Plasm d extractgd fromthis cloning

strain was defined as 'pBifi CD . [0180] <Test Exanpl e
wa2008h22ki ng transformati on and basi c propert i BGI/@#2009/001768

Bi fi dobacterium (1) Checking transformation of B.

| ongum Re-105A A self-ligation product forned by

r ebm\i B Guitnficedpblit tha cslohies bii phxpChierliphle h&ﬁ@' to have been

|t of t £
BB B3Rt BECHERY el P! SR poncenntion
s anfethe onppttentcedetorgritved giesiyltf the tphdomsatibntetfiGenclor

v %0&%%1%%%459 ln??x)ﬁlchkh %‘I&féré Bf/)t\gs ]agﬁllegqu %ﬁ‘a{fb@c ori had
Hob@l;léfsmo o PCLshpiglsivas arried o #1d 4 gAsadewhich it was not carried

tr gitsiof et Hﬁﬂrﬁﬁf&ﬂl‘dﬁ@)ﬂ ﬁle@b ﬁl‘aﬁés BAXE Q%dﬂe‘c@\@?)'\@@%umber of

Patent Publ i cati.on 07) th

aI FAgRgs W%%{ﬁ ‘b‘?% 1‘1“8 3@@8%|38Qtzéf %‘a ”f%@ﬁﬁd’t‘l&}ﬁeﬂﬂﬁc‘ﬂom@s

t heansmdiem wfth cgeani es was 5 and 2, and the difference

in m.th f ;the negatlve control was small.

Th]rfs?ers%gSIES gwe a‘?lr%tﬂfe‘leffl ciency of transform ng the
[0182boiﬂi?éteeﬁﬁt cells used in plates 1 to 5 was | ow.

[0181] On the other hand, for plate 6, the

conclahlerdat TramslgrmatigreofdbimeteRe-1¢6Y | s used was di | ut ed

by 2 tinmes, and when transformati on was carried out (cfu/plate)

usi n@lp€Dshut t | e | east 500 co i es were foPEdg

per pNate. né’ﬁgma‘i?g contro forng‘{1 Mte 6 was Nobo uL)

carried outy, . 9/ 128272PCT/JP2009/ 001768 put

it is kurmse e colonies on plate 6 were .

highly likely t ave been transformed by plasmni df

pCDshu t | e B.ibwnafertdne, it was éﬁu@_&i{that the 2

concentration ofxly he conpet ent & (l:ontrl but@d g
greatTy Tofhe Tral rratl i Gl.enc NDreove
conpari ng &* %’%’ ch P Qh" erY“E‘P“ é:‘?rfagme&nj_n_
whi ch_pUC on ha een rem)ved fr@ﬁﬂ‘%‘bbshuttl e was$
carried oulg ;aRe,RLABR | N ﬁ@bﬁﬁtﬂewﬂ‘l‘@&ﬂﬂ@b rfa”' eqd

e

out, & a resu x1pf transformatignhhe pl a{es--- —
and;A,rocnonflvolv\ the number of rnlnnleq was_3%and

8 for Spl atel&gamd{elloand 2 fo *&V@dg‘éﬁ eé%@gg%t he nufber

—

of col’oni es \NaS(x$]TB| [ in bo]? sults sre—
gi ven—inTable4—10182{Table 4% .able 4

Tr ansfgr rratBﬂW(’ifReBl(Bﬂongum Re- }1;]@ 83] (2) Che¥Ri ng
pl asmi d of tf&diudemed B. | ongum Re- 105A When PGgowas

carri ed out vvlth CheCK primer using as a tenplare a

lasm d extra h | on - 105A/ pBi fi CD

101838} R sehestibiphs ikl S Fien SRR THaR peoshut 1 ¢

cl oWheg KXIR &ias Sa,madh oatnpith Chedkt prﬁﬂerprsﬁ@uxsta terhplateodipla&hid
b r i fi
Pt AHRIHaE: bbb &2 PO RCRE oSSR R, ph YT 8. Tongum
cl BeilAgAgGRshngle cionirggsiaids, @latamehﬁgmmd @mduat oflabouk¥}) bp was
m@et@&@@ﬁﬂ% B Ilt)ng‘ﬁﬁ R%%%A{#EﬁCW@IBﬁBg st F'i‘)k kheOs lt)ltf@m Re-

conln strains was al so shown th
pBiQﬁwgs@tﬂ%glog@,gtsgpws,aanpa(g@lg]fﬁ:apelh@q?gﬂet 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 cvtosine deaminase activit

Cytosine deaminase (CD) activity was checked using eight B. longum Re-
105A/pBifiCD cloning strains and six B. longum Re-105A/pCDshuttle cloning strains.



[ 0184] <Test Exanpl e 2> Checkigng cytosi ne deamni nase

activity Cytosi ne deam nase (CD) activity was
w@hb@ekzst7usi ng ei ght B. | ongum Rel05A/ pBi fi CD BCTDH200P/001768

strains and six B. |ongum Re- 105A/ pCDshuttl e cl oning

strains. 53 WD 2009/ 128272PCT/ JP2009/ 001768 1 mnL of

eat mI2okach Rhdic@nfré Auldl inM PRS2 caRdittmad infddaime dvas washed with

h T buf f
11 i BT Rt el ey Bmb S Rt Eemipe o
t opla)teup rideaotal proteen arodait vmsequlemtnata\rnbwmeasm@ by a modified Lowry

qugl@{hioﬁa&ﬂdva%l chz{HE R PALBSh Q&ﬂpl@ fﬁ%%' @ﬁ(?rﬁ L}ltgé%é/ Snﬁéf]&da substrate was
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F%n}%‘?géa a?ﬂdr tGEP AHRAY Y 3e“‘d:al‘£‘;‘ 4594 ui d
[0185 }: h r Oroah dgrraspﬂtyof radaduIGL) e Qmmctamtyldf itieyB iasguea ReulloamfaBlfiCD
E g(é‘lgn?n S 6%1n% Ir}]l? h%i% é% 9,1 pg%s?]lu'glet%?)amn strallr%y h% CD activity
B. ofl the glglht Eelom@A/H@EI%WPBif@Q bbmmg@trgtns aian $,07t-hld). 29 average:
aC‘S '7)( ﬁlﬁtsﬁﬁlcfd%?arﬁ‘ e E)ttalg}rotleﬁn%@hg% WA ?'afcéy §ifterence between

cl oning strai 10. 29 (average
unPacEsTil e¥48BT-am of total protein, and there vvas har dl y

any Fdithdreiosd) e OBlanean baké §1|S(|Bi|lorﬁgtuhﬁR8~i OSA/pCDshuttle cloning

FurthernD act i of ,.the six
o B BOBLh D0 S it DLyl i P o Prg¥fgand there was
(asietilage ha181136ﬁ)y d1ff|etee(:enbcctwegr bemtemfal stetimd. protein, and

t he [ e
bac?g? &fac 1{\/[{165 aF h% t% Cﬂl&é‘léﬂ%’ | 1€sI \{/érgs e {}ﬁesgi@@ Bt for the
cl overagg vetues Fh@sCla/@ﬁ@Vlm Pfobe Bt lsagwarke- lQﬁﬁ/pBIﬁCD kkoning strains was

avﬁ%‘%ﬂg‘/sﬁf@ﬁ%égsth&@szagaoé}%dc\’lbﬁ Yo @ di §ct§‘1 |dﬁ@ @'tHe pUC ori
P Bi cloning strains was. sl |1? 6(% Stronger

{ RERETGHOCIA PBALRE PUHTUMAT {tiesieee et P ¥to the
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[0186B| fi dobact erium and had adequate CD activity. The
measurenent results are shown in Table 5. 1101861 54
WD 2009/ 128272PCT/ JP2009/ 001768 [ Tabl e 5] Tabl e 5CD
activities using total proteins



41833178743129. 400. 25569. 4 B4 ongum Re- 105A
I pChDshuttl e #2851598672279. 660. 29859. 66
We300Y1323438678. 470. 35728. 47 PCT/JP2009/001768
#4683318406458. 130. 36628. 13
#5696818372948. 310. 37988. 31
#oPBBR0[414698. 140. 37758. 14 B. [ ongum Re- 105A
/ pBi fi CD #1756008291069. 030. 28059. 03
#27 2P6883 8034 8:tiyBids 3DRBotalGrdtdiny 9648432758. 070. 31888. 07

#4683778373158.160. 33245, 16 CD activiy
457r84ﬂ8351838.5I0;§Z§38§g§—— o e P e (uintimg totl
#6772858700008 820. 28058 ¢ protein)

#78581081445410. 290. 305310. 29
#8706368329808450%3738. 4157 0187] ¥fest Exafple 3> 94

[0187]

[0188]

#2 85159 867227 9.66 0.2985 9.66
Blongom Re- 1054 £ 71781 843867 8.47 03572 8.47
/pCDshuttle #4 68331 840645 8.13 0.3662 8.13
”#5 69681 37208 831 0.3798 8.31
#6 68460 841469 8.14 03775 8.14
175600 829106 9.03 0.2805 9.03
#2 72268 838034 8.58 0.303 8.58
" 67964 843275 8.07 03188 8.07
#4 68377 837315 2.16 03324 8.16
B.longum Re-105A ...
/pBIfiCD #5 71344 835183 8.51 0.3753 8.51
#6 77285 870090 8.82 0.2805 8.82
#7 8581¢ 814454 10.29 0.3053 10.29
#8 70636 832980 8.45 0.373 8.45

<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.

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



Checking plasm d retention sgpbility The plasmd

retention stability when a culture fluid sufficiently
wa@ewvazerl by culturing in a nedi um contai ni ngPCT/JP2009/001768

spectinonycin was cultured in a mediumw th no

specti nonyci n added thereto was checked as fol |l ows.
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generating ana cul turing was carri
out in an |ncubator set at 37 degree C for 2 days.
[0190] Replication to BL-bS agar nmedium 300 wel |
separated colonies were randomly selected fromthe BL
agar nedi um and used. The col onies were fished using a
sterilized tooth pick and used to inocul ate BLbS agar
medi um and BL agar nediumin sequence. |nocul ation was
carried out on a total of 6 sheets of agar nedia at 50
per sheet. The agar nedia after inoculation were
placed in a sealed container together with a
deoxygenatlng/carbon d|0X|de generatlng agent

o N a o Y " R e




WO 2009/ 128272PCT/ JP2009/ 001468 [ Math. 14] Equation 1
Percentage of plasmld- retaining bacteria = Nunber of
whawvard2at proliferat ion puncture marks on BLPCTHE200101768

medi um x100 Nunber of bacterial proliferat ion
puncture marks on BL agar medi um [0192] From the result
of [Mefsuii ng plasmd retention stability, the

per cent age of spectinonycin-resistant bacteria in B.

I on@'-q{maFQéOIlOEA/ pBi fi CD cl oning strains #1 and #5, that

IS, 2, ercentaeof pl asm d-retai ning bacteria, was
the v FVgﬁf‘ﬁﬁ% ‘ff@"‘é‘fre@‘?"”i' ‘F‘a‘f”%‘oth strains.

Fur t he\umidier of bdvgerie W&.ﬁﬁ&ﬂﬁ)@urbhﬁémﬁyﬂm@t&{] bSagar medium

x 100
bact eri Oed
t he ot gembﬁr% ;E t;%e;mgegrsge!;n%;aégn};iog%;; % asm re% a1gn| &

bacteria in B. |ongum Rel05A/ pAVOO1- HU- eCD- VD68
[0192} r afigfno theaasubyofgheastiling plhasidiratepivogabikty. demengerge of
( Afp%g%ycp @Ye%ﬁttan?ﬁg’été&@ltn' ]Prlor@gunype a@gzK?pﬁﬁé@?&loM@gf stlg]ams #1

was nuch | gwer than the percentage of t
pl %&dr%Sd ﬂ}aétsaﬂ}‘?l RSEFeBHEE &t P Gemidmtainige §ifteria, was The very high value of

Reg‘ﬂ,@%%p&)thls@an@f the present i nventl on. [0193]It was
the

t he
v EHRE ol e S SE B ng ey B 535Rkum Re-
bi 10top@bskeutilawds 80.8ff[gum Re- 105A, and B. | ongum

Re- 0GAL pALT LD, heaualar, dﬁxsmefea %F&tgﬁgh ECRRhim Re-

resent 1 nvention S very asm
r el%ﬁgﬁ/péNOQﬂ&HJ 16%1\496&&@%{@%%1@ slwﬁimla%@ldw th B.
I Oﬁ&vm) B@ﬂl@éﬂ PIYY @Apm1@@ai¥ﬁf518ubﬂcaﬁoﬂ BoWe WH70B6107) was

o 464 SR lﬂ@c\fiblg%%&g RESCERBREE B G P aining bacteria in
I OBgld)ﬂngﬁ meOmWApﬁBff1(ﬂ2Dotiherplre'$gﬁtshvea1tlbngave a hi gher

ercent age drret aj ni-ngy hacteri a than th
10195 7 SR G BP0k R AR SERE s P S fgaines
costhbly m1ﬂlgn tﬁqéoufldmvaa Botongha Re® e and &g tespim Re- 105A/pB1f1CD
' ”Ré&Y&ﬁleH%ﬁeR@ﬁlﬁﬁﬁfdﬁﬂﬁﬁ@b cﬁ*tﬁég\j‘ﬁgerﬁ %{v%hﬂbr{‘&lo%ﬁt @i gh

he neasure results are sho Table 6. 1101
57PkgnplgggntoBstabilifyrapl e 6] Table 6Stability of

pl agaiteriRes, eombied wRGTE IBZRRPREADF AR A V001-HU-eCD-MI68, 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.
[0194]



Strains G owh on BL-bS G ow;h on BL SPCM resi stant
(% B. l|ongunRe-105A/pBiti CD #1 263 300 87.7 B.

WO envgued2e2 105A/ pBi fi CD #5 263 300 87.7 B. | onge@iT/JP2009/001768
Re- 105A/ pChshuttl e #1 240 299 80.3

[0195]

[0196]

[0197]

[Table 6]

Table 6 Stability of plasmid segregation

Strains Grgﬁ%son Growth on BL SPCN{(;SSi Stant
B.longum Re-105A/pBifi CD 263 300 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

<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.

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.

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



APS001C MCB 215 300 71.7 [0g95] <Test Exanple 4>
Checking ability of plasmd '"pBifiCD to transformE.

W@ 0op/1282Checki ng that E. coli was not transf or PEUIERY09/001768
plasmd 'pBifiCD of the present invention, using the
shuttle plasmd 'pCDshuttle' as a control, was carried
Outreameh 0 Pligfi&tioq Was Ragednat bpmeads ¢l aa@mpi}ep Jhia MiniPrep Kit to

| iehip LM :
P o bttrack Refn i DNALabd Foth S iioghly F AR AR AR htained in
[ 0d@Blc@e. t uri ng APS-2S-2.5R conditioned medi um was

[0198][)%9?'16}5 goﬁ{ad@l{oogq&&ghe bi fi dobacteria transforned

asm B. | ongum Re- 105A/ pBi fi CD
pr e{fﬁ'f’fﬂé IALiqEy |C@114M1&9§@weteﬁt ¢ells ¢htlaep Bisningd) GEQ0 microliter)

W fjvﬁs @arﬁ@&&%tgﬁ/%fat Jnate @§1§Q BO elg @K hﬁ&ﬁﬁ@ﬂ)ﬁira@l; %){1916 %ﬂﬁﬁﬁds

an u re ree (0]

st Pph h@ﬂ f Plﬁgé?spl%%rﬁd%%ﬁ tTI‘ZIB Ha ﬂ%‘&ﬁ“&ﬁw%@‘)d was in ac-

I nagdirat edthwne broﬂ%ﬁ insreobnangplied tvith |t1regcomtanabasllsed

out lé(grrnéczré']ﬁeg 8f & c of {he aéf%rrgl su }\)Nélglons hsflter he?trs(}]a% 1% alh_do /mcubatlon

APS- con ione hocul a
wi with taﬁ@edcﬂ Gl maﬂlubn@&teeer platetlroartwb drBhaghr wiedh (cortamimgt 3 e

pl 3 g EE%tﬁbEycﬁ? anh%ﬁﬁlﬂ% RedPa g 2B Lhidhe)

ared In ) laced in a se cont dl ner

[01991% o 8@6&?%@# Pﬁ@lﬁ&%ﬂr HsrPrETEaRS areabg@“r?@rqipplﬁaleagé gch of the
angllatey Iafteir@@kuﬁhg %Bldill@cgr\@@e detb@ed 3dlyNRWY Soli MhtsEdrmed using the

stirri 5-2.5R condi ti oned medi um was

i nodiio gglélam%&i Pﬁé ﬁ‘f‘ler eof and culturing was carried

out Onahe @dhehlpundscalonitheesaive deractoad after[t2h ol xdonagt 4 mepative

of I '
m%cﬁlvt\%z Lﬂe\gh%h 6‘51e>?vfrmE§ﬁa%%88§ﬁ\)|%%$%@§§ﬁsrﬁM (t)lﬂi[yethégoﬁsgﬁ’d 'pBIfiCD’ of
sutheesesedt inventioacet yl nur ami dase treatnment, then to

Pr oj&l fasBfifnePBat 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



WO 2009/ 128272PCT/ JP2009/ 001568 t reat ment .

Purification was carried out by neans of a Q Aprep
wEpion/1dd2mt Prep Kit to thus extract plasm d DNAPCEMR009/001768

about 9 mcrogram of plasn d DNA was obtained in each

case. [0198](2) Transformation of E. coli

'(r[r@dif(ir&ﬁmwémalc?ig ioin aESfSIéd |C:bntdi\7{;kﬂ&g61<h6?p®ttﬁ ﬁtde&g}glgﬁating/carbon
ara bl o |LNncC, m crol 1.t er Wwas. car.ri ou

hoQt PR sERTolirat RO e e BEbl el sPdegree €
pl &s 2t doutspSDshguently; a @ridubp@iaf §e0DVvitipa gaidentdabo wathout added
Thg, Eiﬁ&%ﬁﬁn&é%é%%&%ﬁﬁ@djwi’iﬁ%n mﬁﬁﬁﬁé dARGE WMl 1EBR culture,
product 1 nstructions supplie th the conpetent

c efdscultugyigingeisthe e pnasfobigeendifons her alquesy (negin culture).

[0202FSU3 rgé gh@iﬁ%uﬁﬁﬂe%a}s h%ﬂgfeﬁg@fd(a Q(lm_ ﬂBlﬂ m&&ﬁ@bggﬁrdﬂytehe agied tube
medi ym wer e ed on two ga ia. .
( %ﬁ“éﬂnn Bﬁ“é(mf@n ﬁﬁ% ﬁ8§?ﬁ?ﬂ’ﬂﬁp%€@9%n‘8£rfgﬁﬂﬁ mixgglfiquid culture was
Cc uhixededelbwitB 4 4ol groGit 0XEimh) ghtool¢dEIREfeedn phiyeiological saline,
R B SR B b AR R LRIl oo e
cotemiifegativer a Sd¥0epmedr dhimyntes Ehilewloling (hdegrer Gednd, after the
us¢ rrfaba%t G4 Eiirs&{rd&i, Meg a&icﬂgggg Wit Bieclooled?ri:lg%iiaﬁ) ‘Rtah &iine thereto

han col onies were not dete ] after transforimatlon )
bylodhpetapsndehe Baaterin (Washiiaopgrapon Ly This Wasbng@eition was carried
i n§1§t&ﬁffbe§ﬁ01’@,| %}ﬁraf@r tﬂléfbabt)érihlhﬁ]u]?c_ls&ﬁmlﬁd E@?i Wwhpd &gaﬁtat $fathree
presen | nve 1 on. Wa, coO I r . even nen .

P LR et e e bt e SORimsleife P FERe G s adjusted
f otoch. DImL. iTht bedeitd duspehgiokthus stashed wasciiltdreld ndhg be8 micrometer
replj W, 1. hi [ 4. T, r ' (\N

o BERE L Lt talhonGE) oyl Rk ST B RGONEES A and the

E. vieble bapme09inmg filiragd thheeollpcodenltured vipblp Ba¢teiGDli@dpvere used as

r of colonies per plate pCDshuttl e35, 53

na
EEi f1.CDO, 0 0. 1xTE (Negative control)0, O [0201]<Test
[0203 x o i1 (@ eising b ERSR DG URET ¢dlfor ef fect of B. | ongum
Re- HOoAhEEdhi fdced ceniling KHII-aicells wérd eulfirepar 3t dlepieco€ under

gr%%%hgo%g b 3%8%)?@;1?1@15% él}Be'diuln(l) DR LORA PR IR (50000 Uy
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
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[ 0205] (4) Gouping and adm ngistration of cul tured

vi abl e bacteria (test drug), sugar source (lactul ose),
waeaopesadr ug (5- FC) Groupi ng and admi ni strati oPCDIP2009/001768

cultured viable bacteria (test drug) 16 KPL-1

tunor - beari ng nude m ce having a tunor volunme of on
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nuwmeﬁw@hKVMH@U%»badhemxﬂtadhtnmﬁﬁﬁgﬁﬂmmas nmeasur ed as

f ol n rof VI

oL P RS T R M SRl g et
t i gnogp wietshown imiakledbi ¢ di | uent, and 100 mcroliter

t heFﬁRﬂer%%e Ehﬁ{%‘EQn ARG Joﬂ{n‘-‘f‘@ox%'r E%soi% gh&pn BNELG. 5.

anaer obi cal | in seal cont al ner

(Andh® pfé%twert@@@awglums rrat}%@T/C@%D% B}estfﬁate@a%o‘@w@?ﬁhéé?“ end day

Co(day RUHwhs 22OeL BT a Phonkinént @@AKYGEREL dupgfesabR 8ftivity was observed.
i oxI de generating agent in an incubator at 37 degree

for 3 days. The nunber of bacteria adm ni stered was
calculated fromthe equation below froma plate where
t he nunber of col onies detected was on the order of 30
to 300. Nunber of bacteria admnistered (cfu) =
Nunber of colonies (a) x dilution ratio at plating (b)
x conversion factor (c) per 1 nL of preparation x dose
(m.) (a): (P1+P2+P3)/3 (average nunber of col oni es of
3 plates (P1, P2, P3) (b): x 106(106 tinmes dilution)
(c): x 10 (100 mcroliter each was plated per plate)
[ 0207] Adm ni stration of |actul ose A |actul ose
solution was further adm nistered as follows to the
treated group as a sugar source for the bacteria. 1
mL of a lactul ose solution that had been dissolved in
purified water at 20%w v) and autocl aved at 121
degree C for 20 minutes was adm nistered into the
abdom nal cavity of a nouse once per day. The
adm ni stration period was 21 days (Day 3 to Day 23)
fromthe day after adm nistration of cultured viable
bacteria was conpl eted. [0208] Adm ni stration of
flucytosine (5-FC) 0.4 nL of 5-FC solution was orally
adm nistered to a nouse three tines per day (at around
9: 00, 14:00, and 18:00) (total adm nistration anount
1.2 mL). The administration period was 21 days (Day 3
to Day 23) fromthe day after adm n-

[0210
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wez@oaseron vector that functions in an anaer oBCT/JP2009/001768

m croorgani sm the expressiédn vector not containing a

plasm d replication unit that functions in E. coli.

The expression vector ac Ie to daim1l, conprising
(1) a plasmid replicati omﬁhmﬁhat functions in an

[Clain?Pfer obi ¢ M NGHLERM0LE eabi@ht ﬁlh@t‘fbng in &9 Lu'laer(ﬁﬁéjnﬁc%%m%amsm the
protein expression unit conprising codln fo

protei n havi FYPESEYY etoraet ?Qﬂtftlﬂ}mgﬁ‘d’l%snﬁﬂﬁ ¥ t@‘?’f’e‘f*ﬁltt at
conpri sing afipicoons @E.aod. a term nator that function

.1ip, the anaerqghic_mcr oor n| sm _..Th Ssi on.vectar )
(ClirkTLor i ng o 16 TS S BRI PBesy S FgPrge| i plasmia
unit that f ummhc@tmn umt that faneteme i en anaerabar gamo@ganism other than

other than Eg ggli, nﬂ%%)‘gai 25,9 LERLiGRLD rlgﬁllgg [?Nﬂtcodmg for

functions in an anaer m Cr oor gani sm S
the group cofdreeindgvir aBalfgiea@pélactv and afNA fragment comprising a

Lact obaci | | ugrorshtbeifiCOeftmatoptHae RINRESE ftfie aRdfobic mi-
Clostridium The expression vector according to Caim

3, wherein tKEPPHE ‘d replication unit that functions
[Clainh B8] an anaer oldihe erpresshar gaenirane@tingro Cham X wheedin thepl@mid

plasmd repl Irg éflca% l&ﬂ]{ tthau.I tla%tlonlg nI‘i: 51{1 gll?a%rdblc m ro%rg%%ism other than

Bi fi dobacteri or acc A
Claim4, wheferoli tsmlpﬂrmémpilca@@i umathlabﬂlngmrts ip hagnaerobic mi-

functions in c%&%ﬂ%@gﬁﬁé@%ﬁﬁh%@gﬁgoﬂﬁs@in#% Bifidobacterium,

COﬂ"pI‘ISI ng an O region and ene

expr essi on vé@?faba%lé%ﬁatew%%l@tafmwcsw%@%Cwstéldw\e
[Claing@fli ng for thege @Iﬁéssﬁcﬁpmmrtac@&ﬂmglt@ ONgmt 3 evhe¥din/the plasmld

nucl oot [ de sSGUERRY BT PAETRFBRI P e EG Kporeimiom other than
nucl eoti des dﬁ‘ cGER d Wadittl4e@icatosumgthet funcli@stin défidobacterium.

[Clairf? g] ymor phi s m'[thg %gq?rggsion vector according to Claim 4, wherein the plasmid
replication unit that functions in Bifidobacterium is a pTB6 rep unit
comprising an OriV region and a RepB gene.

[Claim 6] The expression vector according to Claim 5, wherein a gene coding for
the pTB6 rep unit comprising the OriV region and the RepB gene is a
DNA represented by the nucleotide sequence of the 1796th to the
3391st nucleotides of SEQ ID NO:4 or a single-nucleotide poly-
morphism thereof.

[Claim 7] The expression vector according to Claim 2, wherein the protein having
a target activity is (a) a protein having an antitumor activity or (b) a
protein having an activity of converting an antitumor substance
precursor into an antitumor substance.

[Claim 8] The expression vector according to Claim 7, wherein the protein having
a target activity is a protein having an activity of converting an
antitumor substance precursor into an antitumor substance.

[Claim 9] The expression vector according to Claim 8, wherein the protein having
an activity of converting an antitumor substance precursor into an
antitumor substance is selected from the group consisting of cytosine

deaminase, nitroreductase, and beta-glucuronidase.



The expression vector according to Claim2, wherein
the protein having a target activity is (a) a protein

whanwpneg2an antitunor activity or (b) a protei NnPCEYR2000/001768
an activity of converting & antitunor substance
precursor into an antitunor substance. The expression

[Clainy @Gf or accor dihg gxp@ss%rmda&,acm&iﬁqgit@ Cldi@ PivdieRiiMthe protein having

havi ng a targgt @c{|v tﬁ ug a’f%ﬁﬁeln h vgn%:an it
activity of CBAGEIE;YgORYFHRE P SHHIFMELBDL R ecursor into an
precur sor i nkoti@moasthstamn®rs yusstealeaminaihie expr essi on

[Clain;{1 ?Vf oraccor q',h@ %x@@ssgﬂé&&f’ac%%g't@ C'izh]% 1@)r Qérﬁblnsmg a DNA

ng an activit conver
subst ance pr é@q}leg@ﬁrfeplf%@lt%ﬂnbiaﬂlﬁ|nt119]|<‘?ﬁfr1des&§‘ﬁ§ft@ﬁ ©eSEQ ID NO:4
sel ect ed ffO@%31 [group consi sting of cytosine
roreduyct ase, and bet a- gl ucuroni dase

) nase l. . . VWO
[Clanggbm/ 128272Pér1?f3’?>?26 9/ OPLAANE gn @Pf&? r&ﬁfﬁ%hat?unmns in an
expr essi on vaﬁ&ﬁﬁmaﬁﬁabdqumﬁpc&hpmﬂm§ wherein the

proteln havi n n. act kv onvert.l ng.an,ant.itu
Cubstance. pr SREDEBE g PR By B hiRRkY ppTRhion ui

cytosi ne deaﬂum@s@n0@£mammmmimmh@n@wpmassnowmm@bmmE coli, and (2)
according to, (?tlsirﬁ‘e;( resﬁeﬁrﬁ it 36ii iﬁn}g&lﬁl\f& G&ﬁﬁg for a Ncgrotem

represent ed by ¢ he n cl eoti de sequen
(pBifiCD). [&reanaTargalAchyibras: PHA begmen G@linpﬁ@naﬁ promoter and

expressi on V@Qé@{mitbﬁﬂhatfﬂdﬁ@tldnmﬁhd z{ha@ﬁbbﬁﬂaﬁ&bgeﬁnsm tge shuttle
nlcroorganls rrsin snu
Compr 1 sng. ¢ DesabPeiabreeBhs i B Colbind 4 by BadERin otmer than

functions i nEapolarmaér obi ¢ m croorgani sm ot her than E.
coli, and (2 ' i on. unj i Si. .
SR LT e R L S R
DNA fragnentfmwanS@ﬁhQOE pronoter and a term nator

[Claink %]t function gé'hettﬁ%sﬁﬁ?é? E&Qbﬁsﬂ(f‘j@ &l 91%%&! ﬁmrocgrggmsm
shuttle plasnmd bein ﬁllcate both E. . col

host bact eri Gi#hyP CEXPECE$IPN V%m@r JceMineig ale BH’? 3 Claims
the shuttle pltagm d a plasn1d repllcatlon uni t that

. f ti i . . t t ) )
Clairg $81 91 1 015 o8 bigspSie e St P BRI L e appgobic mi-
t he expressi emovgmisor isackeoted |f1mg1 the gaonp @meisaig @ Riifidsbdcterium,
to 1L 10 al PLIARTHE SRR LRATPGL Rl AEROLA) Ot fium

Claim13, whereint aero roor gani sm
[Claingdblect ed f r orhhe Bengi@spotd sty dingdo iaim; 4, sibpeset @lﬁuaamroblc mi-

LactobaC|IIugmmggkghpgqgggamwﬁgﬁ@ptococcus and

cang4eE L 8 um S s ISEIne deng, b speperter accond pg.

Bi fi dobact er idubacterium is selected from the group consisting of Bifidobacterium
adolescentis, Bifidobacterium animalis, Bifidobacterium infantis, Bifi-
dobacterium thermophilum, Bifidobacterium pseudolongum, Bifi-
dobacterium bifidum, Bifidobacterium breve, and Bifidobacterium
longum.

[Claim 17] The gene transporter according to Claim 16, wherein the Bifi-
dobacterium is Bifidobacterium longum.

[Claim 18] The gene transporter according to Claim 13, wherein it is capable of
growing in a tumor tissue that is in an anaerobic environment, and is
capable of expressing (a) a protein having an antitumor activity or (b) a
protein having an activity of converting an antitumor substance

precursor into an antitumor substance.



[Claim161The gene transporter according to C aim 15,
wherein the Bifi- dobacteriumis selected fromthe
w@e@ap282onsi sting of Bifidobacterium adol escenk@CEJP2009/001768
Bi fi dobacterium ani malis, BVfidobacteriuminfantis,
Bi fi dobacteri um t hernophi l um Bifi dobacterium
[Clainp$@udol ongumThBigkhclohRpbdedriausdrbinkitel CimBist wtieRac &y dapabdle of

breve, and Bifidobacteriumlongum .[C aim171The gene .
raneporter - SELupRTN et i s bldVBpfRaR. and i
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gene transpophel ¢ CH P pteluShahtd a5k Bsthlcel S
~capable of gromng In a t uhor tissue t.ahat IS 1n an
[Clainyd@ler obi ¢ enving GRMEIINSPRIRT areorging An Chaigf 1% vhewysihg gene

(a) a protei frahdoitagis BIfidcBactcWiRY loA€irh D3V /FBifldD (MRational

protei n havi an a{;{rl \Qﬁtg? of ‘gﬁvertl an_antitunor

subst ance pr E‘gﬁﬁﬁt“%f) {ehgolosy 4pd F eHaonsiptay Miceporgaggyms  De-

2009/ 128272 PEd4ithir? 808610 NaS NGTE BIh49lgene transporter
cranfSFEr 009, S LY us RS afubl of £oERRERLEEy forsoid o

envi ronnent , tgaithensageapebheriafg b geesamppiiatagierding to any one

having an actkyidims 98 (gomverting an antitunor

substance precursor 1nto an antitunor substance. The

gene transporter according to Caim19, wherein the

gene transporter is Bifidobacteriuml|ongum

105- A/ pBifi CD (National Institute of Technol ogy and

Eval uati on Patent M croorgani sns Depositary Accession

No. NI TE BP-491). A pharnaceutical conposition or a

t herapeutic agent for solid tunor treatnent agent

conprising the gene transporter according to any one

of Cainms 13 to 20.



