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Description Title of Invention: EXPRESSI ON VECTOR
Techni cal Field [0001] The present invention rel ates
WO DoV ss3Pr essi on vector used in the constructpEmirboswssis
transfornmed anaerobic m croorgani smuseful as a gene
transporter for anaerobic disease treatnent, and a
met hod for constructi on vector
Furt hernore, the preselﬁltgmnverfgl oﬁ)ﬁel ates to a gene
transporter conprising an anaerobic m croorgani sm
transfornmed by the expression vector, a pharnmaceuti cal
conposi tion that cont ditleofithelnyentont r ansporter, and an
anaer obi ¢ di sease treatnent agent that contains the
gene transporter. Background Art [0002] In the field
or

vi PROVESSFOIMARUEAL TIRING scRp O R agm

vectors for transfor nfFROMIGLYVOERIN sns. As

transformant m croorgani sns that are transfornmed and

made to express a target protein of a gene product, E.

coli, yeast, etc. are wi del y used These transforned

m croor gani snms ar e Backgibund pringptio a target

protein, and utili zat r oor gani sns

t hensel ves is not conm%p égﬁ_e%%%] In recent

y edPe pregentrinyesgian deletss ¢ p |pr<z<>&ss fon petdugingragrpd¢in apd/gr acrylic acid

fronf@lfé&@[ ﬂ?ﬂltniiﬁé bhﬁ@hfarly,atd’@?f&gssf@f pie'bﬁﬁﬁgt f@otl%m by dehydration of
an uno as 1 n a ntjon 1 n
elveiih| ARGPIHE Pb ABEF SHARFBRES S PRI as 2

gene transporter; for exanple, a net hod of
transporting a gene Pescaptiomof relbtddearusi ng transf or ned
A i rgkd'h%% sgml & tsef%tr tfé"plllén‘ﬁ?él fé@strk \L?l g’é e%ﬁsted in a
een propose furt ernDre
few deeadss. o resst @ﬁ%a@i ard mﬂewehlgmﬁg% ag faliemnpidye FAshmatdrials are

cons‘équdnﬂ bfhﬁgléﬁldféﬁﬁncgi@gﬂd ﬁkbg%gzt ed (fee e.g. Non?ﬁt ent ;
ations an . . -ur t her.nor e, regar
Ly ki e AR BT 518 ST o
mduktrlahys yrdxadationy irt tleagamﬂtas@fofq;repylexd: Vid nthe ,oxygenhﬁnSthe air in the
presg)%g b %Qﬁggtesrsttengtb éJ g %&Il(ﬂ-:m l@ﬁlggrm a]!thg oy ammal or

0S|I ne deam nase rel na
Vegeéaillkr eds @D)hecmdb@tlfelx@”eblpe(ﬂeieb firedy or aleochsmhicala i one pf the routes

env1§’t&e§ %yﬁuﬂitf?&’té%rt TREHENE t rDWrcﬁ &kind abRNo EH))Quce Cfl)crolem when

i'cation npat €n cations 3 and
SubJ%qﬁe(g L gﬁ@tq Vo dEbe{JF%"I“%“s regction; oPusyd BEQGEES MHEFRItnegssible to thus
resp6il toetheScon€apt offliredh tifendistpy @dthitya (ridre Geh&ar dor¥éxt of environment
t5 fluorouracil (hereinafter, called 5-FU that has an
Protestioly unor act i vi ty, into 5-FU. [0005] Construction of
sudhmathod dns prpasuk bagtie acidnn rong ustapelsy the evydelgsisiton reaction of
glycgr%ﬂrp{he PQENES £ m§1 PL?I @’g'ég? iCRkd1o88"ih VP8 d%'/@%@bé’ The Hrinciple

ect or onvent 1 onha or transformn
of thte eethodels Yasel apcthetwe C@ﬁg@ﬁ%’é dekhgirationaae @matlgzn maatmné

to be r eﬂzmlat:mmmb@;{ epi @H;L@Hrcmbamﬁzo coli, it is

necessar g%& con/sbru td:'ﬁ f&ééﬁ transf or med

bact eri Zt‘ avplasma Hso that it is

Caﬂ“ablmesaﬁcebef E)gygd:hpi;drmt ®dcdrfy bitean oxidation reaction, following the
glycgrog?algg{aqg)ﬁ 5reac IOBT féé%m%g 818 Cfi)ra?qollto?}e g 3cryxlc taﬁlg from the glycerol in a
Smg@oﬂﬁ%ﬂ r Obisi methofl cendie impdeTsémdedrindthoagss qhiase bothe liquid phase, with

KHEALIBELI o ja
con ’1192: ég?lg F](? thé??:l BJWSTﬁls%e?go&)ﬁ?groduCﬁg acrylic acid
dlre@lyufrﬁmeglrzwea@lrﬁswrtpﬂw abvanisgemudrrausetic allowmsseﬁhfwsem a single
reacto?P| IHAW&REr, | # ROh&ceksarg bl inffddudd ARt fediéMcular oxygen from the

Furthernore, Patent Publication 4 reports the shuttle

pl asm d pBLES100-S-eCD, and the shuttle plasmd

pBLESI OO used for construction of the shuttle plasmd

pBLES100- S-eCD, which are replicated in both E. coli

and Bifidobacterium [0007] In addition, the shuttle

pl asm ds pAVQd - HU- eCD, which can transformBifi

dobact eri um | ongum at a h| gh effl CI ency of nore than
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| ongum derived plasm d are fused. The inventors have
found and reported that the B i fidobacteriuml|ongum
woOLthbM 1388sES100- S- eCD gener ated by reconbi ni ng HIT7.iP2009/057818
dobact eri um | ongum 105A usi ng the above is prom sing
as a gene transporter useful for the treatnent of
dehydgatiopn atage.t uibis shasPeaeytdrPerbddks atin gartidular[ O 16hctiom in the first

deh}QﬁQﬁfn §t9;]) fridkd Hﬁﬁuﬂg{;@u{i/tgeﬁfce&a%r?)tl fggsc%%ﬂﬁ:g@%{n d ﬁlﬁﬁermore when the

esent 1 nventors dbact er
SOUIF% ﬁﬁmwefehmmoa ajy the aerctaraBus by muchelargss bw@nsq ¢fethe presence
of nkdgedin'tHE hirON t her eof, in which the pI asm d
pA Oésag@%%fg@gsss@g&{ygc g 2 e%“gtll ;bfvg% lsﬁea method has the drawback of

prodmAMg]it -thtloatlEDof e firstadaed stiyanp asiithidlngynot anlyi theg aérbRin produced

nd .Bi fi.dob [
and %gy Pnofﬂéi’\ bu ul al;sg é‘oat arc&]antllJ eﬁgi'a(t?a{e oggmtlén%o g%fltg E{olrrlfl fHe glycerol
soluRoy| and rarthhfréin, theSiwater abducefl byrtbs delpidaativindsaction. Use of aqueous
soluﬁg‘:gsla(}:tt éél?é%lrﬁsﬂé\géve} h@gfcﬁérﬁa%%d] Ca5Rhik ??]akggﬁsh i | Ftlreiflm is sent to

I um and ar e ori zont
the seeenkicastpi ¢hers the agrglein fSrOépﬁléﬁsiytO@auéle acxdﬁeyheaprésence of a catalyst.

The rcSﬁ"lfdnﬁ@ﬁaﬂ Qatalysfs. foE Mg oxxﬁtﬂ%ﬂ;ac-fﬁﬁ aBé B&RMIly %M&@&thﬁnmg at least

one BRep| Glrel At S o BoRerke, Mihderad Ve GHsep o S T Pt P

Ru, Riggmesdnp i frie@D foym roe naxide) gntpd.ﬂé; carbonatd)i sulphate ér phosphate form.
Certfa[nlae%m&tt O%Q%a%l Iﬂ%lggde%ﬂfna Eélﬂx‘rﬂm&;&%ﬁ{gﬁ %I&ﬁ%%élgeg pall%tcularly in the

prespres dfewates omhisrmens tth'catthe acpoad stagiei cagalgisd doasesrjse efisiency and its
mecﬁ@dﬂ:al (SEF@K%B ?apﬁﬂl? il He- prestise HPhe stradia HLPWIRS, fM«llﬁlﬁg tR€maintenance

CD of the present jnventionby a
of t%@eﬁbo é#@cvlhanrﬁ@feé B gond ¢ 36\ PEIAUFEA) e dH‘&PuaﬂB‘?ﬂ‘IéISOIUUOH

requires Bspheition b ddticedirdratsedps Wiat hfeaglﬁléﬂﬂyeﬁmwxdatbdt dn@ fairly costly.

P Sete s ctmBrbgRRm ok Dol Rt SHBFS R enitisefor the

dehysfratitmohantion 9 gypetoBealcudeinon Pat ent M cr oor gani sns

: C I c
CoROp A R rdcesneny sl 25 00 ldtn dom
glycgiod cReegsdingptoe $duchn agid t saltp tb@vmsn@r castetliphpeld Anptignabgroups or
mlxiu't'émdf tBésRValts §ﬂéﬁ%é@§§ comlysdsf erte pVi’@ﬁdiathbiﬁ@f ﬂtheC&Eﬁlysts consists in

tlo W th r.odr onver
impgE g e P ﬁeromﬁﬁpﬁetﬁmm hat g e e fypea-sized
fragtieats. iAccordingr tonthsi tearhase af thexpaeéiterte yiaklr alptemtedl ovitgehid type of

tdgapr . Surprisingly, it has further been
cata ﬁs%ré%ﬁért hes& reconbi nant Bifi dobacterium has a

hi di ¥ Patent) USe2.8A8.530, theadsihlydnajion geastion s wchmiedorw,in gas/liquid

pha&I ﬁ’acl%e tE¥NnE00 N AlatdtRRESNedtths Ahpddhall WER Eh@ﬁﬁxbﬂ@ ab@ salts, in
coli, even |if a horlzontal transfer to

S“H?E%‘ﬁ'i‘ 41 an Hramatic go N%“tpo% egre¢ Pf ?‘3’“’6‘?31% glyqegqjm) agrpjeghof 72.3%
is olbtﬁ]m&i um} theseTqidaions.e, the reconbi nant bacteriumis

f lity. .
e T Baph.PS SO0TEh Giesbs rabort narefudin b Ry Aghycration
of gl}ebm @sliqud phase an.ire gqsrp.mse atm tespemture Inatgm§u1atop3%)§ﬁj aver acidic
solidf ec%a&(stst bt 4 rlfe&'ﬁ? ﬂ‘{ e HARREC Q!:lﬁlt{n EH’IQ od'agﬂyrytss Must have a
pressi on vector - not contal ni ng
Harmégn i asility obeleii 12 tandtpreferably distow n3E Tb@ﬂeu cataizsis taeerespond, for

exalﬁiﬂ%r RSfinaal M%@h&%tl@&ﬁ@é(ﬂh%t&%& kiich ¥O80b8deRité, NBontmorillonite and
naeliOb| C m croorgani g @n ent er Ob%Ct eri Um t her

acidjigyzgQlifes; Qpports, such gsipxi SUEE) TRIEERYS fgeesmpls, glumgla (ALOy),
titard@n ox‘id%e(ﬂﬁ{D{) éd\ﬁrdﬂrﬁ}eﬂ@haﬁﬁsﬁi tlllfa’kletdﬂ&flbetshﬁiiio@anﬁ:()icidsl Sxides or

t.er ohacteri um $el ect nS|st|n

mix§y SEF SiSB AL Elp A R, 270 A % B PEP BT hR Al The use
Strept ococcus, and Costridium [0020] <4> the
expression vector according to any one of <1> to <3>,
wherein the ex pression vectdr conprises (1) a plasmd
replication unit that functions in an anaerobic
m croorgani smother than E. coli and (2) a protein
expreSS|on unlt conpr|3|ng a DNA codlng for a proteln
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represented by the nucl eoti de sequence fromthe 3398th
to the 4476th nucleotides of SEQ ID NO 4 or a
wa2aglimssuc| eoti de pol ynor phi smt hereof, and <RScAm2b@/057818
expression vector according to <24>, conprising a DNA
sequence rep resented by the nucl eoti de sequence of
of tIBEQchBIYSE: woyld BndkieGDpossiild 28 ko e thdprobizne pf fdrenapioe o€ secondary

produ@fé eé}hél%&dr\gitﬁhfesir&f) plf(fsﬁﬁat@ tﬁf oc?a?;ﬁgstg 855&189&5 b Hl%gdfgr%mentloned

Fessi on vec I'ng produ
dOCIKH@ﬁlE 4% .Flasni d conprising (1) a pI asm d replication

unigcchladte fol"ﬁﬁéﬂlgt'ﬂﬁlal Kp?ﬁca@ﬁﬁWO@@@B%ﬂo rtﬂcagt'roc'r@ly ac1dlc solid
ot her than E. coli rotein_expression uni

catalygignphase .H?gmgetbmd% éﬂong b%‘feea -Brgd el i hpve,2 ﬁtgongaﬁé@%lwc activity

for tﬁé tehidEdtion ﬁéaoﬁoﬁ)blﬂ%[&é@@m rtrolaiphd Sretgactivated @k quicRyd
rm na unction, i,n the anae

i LB s SRR noF 8780 Mol Gppueingsterplgin from
glycbml hgdBeratlyl ieadnth ahehdetmaveat ef ibyrprotints sublamsEhydrokypropanone,

prop%gglfiél@)agv' &gtafl({eﬂ%%h? %%ét t L@dlﬁ&@smgQu@ts pl)f"sfvglﬁ to glycerol,

fon unit unc¢t 1 ons
polm@aeeéwn pradupise o ralyqerele yclin glugesele sthees, >algogphenol and

pol fcﬁ‘ﬁhiféoé&xﬁfouﬁ@mhicﬁ' ifdle %?ﬂ%bfo‘inﬁh&{ BPCRNbS The catalyst and

or e he expressi on vecto rding to
ther gpnk is, dpg}{ggggl Qggﬁrp%c% Qﬁ Lg *se]n acrolem )é:spemally
pro;ﬁﬁsldéltyde,g pb@:s<ﬁiﬁﬁeromh @E(ﬂjleﬁnst Her alﬁhaeépabatmnrrbf: m@l@ra rind Mequires

sepaéﬁgt}%)él gl gé]ugrg%raf G gtrggu Sat% g E%;os%ﬂtlgf gre ref%very Of the purified
acroggm. eFaiblzermerd, wien a¢relein isansedzfor podducing aseilie @cied tHerppopanaldehyde

prestﬁlglgmg% Rﬁ?&i?ecd & be?lo‘?xflc BLili | HRPR iR o separate dfrom acrylic acid,

ococcus, Streptococcus,

especiallyt by éisuHﬁtmsoih@ﬁ‘eng@ﬁéleﬁ rtaﬁsg@rwréﬁenac%%ﬁﬂan ¥egugcothe field of
a pliéaaaa ofdhe aeroleid PR dBEHIR; ﬁgrmydrgﬁdmm gydegdl. than E. col i

ﬁ?%@&b%tér I umy\/&q% fqi%)?l }egg(g{eetpanﬁfq%gtlon of acrolein
frons glyeerol chyf using tohee gplantipe catalybtstthatgnakfe Bpbssitdd ac bemintitigh yields

of a%faﬁirg gg(g Elﬁééﬁlﬁnﬁhxifi h& cg\%; W @%%‘g@{ 'eflln uﬂrﬁ: field of catalysts, French

PatephER 2op¥i 193rdiscRises @jgajdustaf igenargdemards BeRydyigyO,, in which:

- Bi fm@&??&mg hthdioht Bk fcﬁld‘&ﬂ%@l@&%&%* UMNA! RYRb, @) Mg, Ca, Sr
Bifi acterium | ongum <32> the gene transporter
acéB ng to <31>, wherein the Bifidobacteriumis Bifi

- doham&amhMBmfomgumux[0031] <33> the gene transporter

‘ LR Q \ > of <27> to <32>, wherein it is
) éqb? VgPegfgaﬂﬂ%ﬂﬁﬁ“ tunor tissue in an anaerobic

- e nwiis theramount afhekygen bendad ke thefotlst sleawsisrmgd dhgdcotresponds to their
ha%&ngn@ngggrapeutlc activity for a disease that is in
an anaer obi cénvironnent, <34> the gene transporte

ac dbip atrlyst deimzsombyed ayith atsupgor@aﬁimc@cr&e grvottienfpet that said
supp¥rt f@lanfuﬁytlﬁhﬁﬁi'gniblé %&é@rdphﬂiuslsﬁ pdﬂt M@ﬁ%&m&surface area less than

or et L Bop pARG e Befieg YL i, T, S yerae pore diameter
greaﬁr\thztmdsmmml tosl fragrom, g ahatithe Jaamengatamum depoisitadon thetsyirface of
all tﬁé Pg{& of sQldoh cghgg dI c%gaéﬁsqsgﬁltg: I ttféé’ go%fna&?&%()ﬁ“t ?{gnsaﬂnpregnated
Wlthsamgc a\atﬁélal &@mh hahreagen betweam §iSoanddi0 mwcor ding to
<343?ené’l4"?’ra?én@ IR 3 9983PPPkEREs 95 AYMeNY dabhifst! Hgﬂ)'brt to which a

tissue I'sS I.n_an anaerobic environnent’

p OﬁlPIEf’t‘%llehB%%gdﬁe‘i thar apruedlc migingy Mith the catadystethag contains a
phobﬂ)’lﬂitel ﬂldsnnﬁklrﬁgn@telbﬁbdlBleefB/ ipaftlyTRBilve $hed pRoBIERI B extraction of

tivit conver.t i an antitu
phoSehaf BneiBe e cife 5 Be eGSR i Abe eiaraian oF Hehacrylic acid from
[ 0032] <36> the gene transporter according to <35>,
wherein the protein having an activity of converting
an antitunor substance precu8sor into an antitunor
substance is selected fromthe group consisting of
cyt osi ne deam nase, nitroreductase, and
betaglucuronldase <37> the ‘gene transporter. accordlng

o . .
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a protein expression unit conprising a DNA codi ng for

a protein having target activity and a DNA fragnent
WOEDOPIissisng a pronoter and a termnator that fROTEIPR@OM/057818

in the anaerobic mcroorganism and the expression

vector does not contain a plasmd replication unit
isobutwtc dadendexygem a bacteri um ot her than the

%@f@W?EZ?P%&%# eggtq%f? gk{(ﬂlc{ﬁlfac?oq n by dehydration

reacltlépcﬁ gldcgrénflargaérldlaégnstth@;@tre@nw off d@‘t@rgpah'aad used as a solid
acidC@italysie rTH@%ef@r@ﬁcﬂ‘ch@rlg tﬁoster(?fr@fcﬁfp”@%iement such as tun%stos1llclc

bacterl mderlve | asm d, because of the accunul at

acid; fngstephosRheyic @%H‘ealtdr Bhaspbemogtbiie aRid qlibsseaheferanolyacids are

sup;afrsedr@mbeemmdmarysdrecﬁmwcarﬂaeym@@eocﬁft@tatdr@lenegtt Wteld of 86%.
on,. . n

This 8 variti H<HRoR o8 Bt feteafh s St G BAAR Dridation gas but
usinguritbgem soehm ancarieozak. scctat depasisdmrofemarbdiaatoeedseneriously

and Tl%%chl@l fS 5L ?Ip\fgft;l%ﬂ{ off thQﬁoﬁEﬁfxem ftlﬁlev%qt étgpiliﬁ activity and

acteri ze for exa cons
selegtduinef el qatalysis1) a pl asmi d repl ication unit that

fu nT§ﬁlﬁg§ (e't ;hlg”Pﬁﬂﬁféh@Q' &f H&rggerlﬁ’ Cﬁ&ﬁn %1%2 m;‘\fertéd'ﬂ{h Supported
» I I
hetegSanaral | GASALY S%M@P/WWIF&IQ@%@% Rawdndl July 2007, pp

1349-d388t, agidi \éiltay ancla Mtilﬁﬂl@lﬁe@todlmﬁbhl Slfn%cralem: gas phase
a a.term nator t CtO I he
aenfyr BB S Aefol, Pt i halsiinest B, il PupPaed gp 270: and

. Si0doe SRIENc S EMISARY], asoil. t0,r @00Bc app. 608 TADH3t hod Chai et al.,

“Su tHﬁ‘ﬁBleo ?odlﬁtlﬁnbéﬁta@fdléﬁm %Q&{raﬁ&f‘%&ﬁ O?x#ﬁ&@ﬁ%ﬁ'i&mgytf zirconia-

acterl particul arl

SupRQIfdi b%fuwsmnhpswvott%@lé%aw&% ifongasceitase d@hy@%@on of glycerol”,
APRITESEOATANWESTE IAQIGERERA If, Uit t 3 93190000, gﬁ 2@3@@20%@10“ that silica

n}‘?(éf’?ag%}&%g’:ﬁt%a]nﬁttg%g’g 3?326’ é?seﬁJFth‘(ﬁ%f, oﬁgta y,S,P f‘ rzfi]el(ilydranon of
glycamsler obi ¢ m croorgani sm ot her than E. coli, for

exafplgo 066%7@@% ?g MFPoﬁ ?8" revent degradatlon of the

Bi f 1 dobacterium Ius
catafyst dpt Beogaurphaser ra@chionr @fjugumerland Ias\MQ%@%@,SMMd ¢be catalyst

posd&@ﬁm Lt'ﬁétdc@@ stféngth 8Pagl AT © 0[83% GRBA. Sr‘AO\tfd}?ert tJ}a‘ﬂ)lld acid

f nt “bact th f d¢
A A M
tung%l’ﬁiﬂéilﬁdlnﬁa At sl @abkamplet had théaiphkst gield of horolein of 74% was
f| dobhacterium, Specific exanples include
obrARAES ks BBl oRBR e Ty Sor an o1 v |
regH@rW%(nd ahdRQpB geneatahat wisabdy iipnthen iBidstrial scale at higher
erf@ﬂgé&tee“ um or a single-nucleotide pol ynorphi sm

thereof. More specific exanples include a DNA
r epﬁ@@@mréooﬁogblﬁ r?é’PHGé‘Il%thaéfé wadfuAn¥ariqty ook shdies7gssplve the

proB1&mb %d?’f%%lihﬂttthﬁltgﬁérﬁmm @88 aﬁfr 1§E%11hQaNCM fdwRed at high yield by
Uucl eotl de 1 Sm er
using, 1380, REFESTKE by B Pait BRAORNE ¢ QFHTRBR BACBrarerfaschanged at

leasppattily weithae kasoone caticof sdldftﬁedaﬁrom eleaieqts bedohgihgad Group 1 to
e er.,a
GroPEq 6pert?1§ riierior(]i‘f(i ﬁ"gl&lg%fﬁﬁmggtfs ?%%gﬁkedé Hllg gnavgpg n.
m mgbjgahoéthls flmrenéwamplte prowdam protessofoa preduaing @cmlem and
[ Lac I e
oo et oy BE) PR E Ay B RIUHRECESioum, at  high
yieldnc) ude a pronoter and a term nator of a gene coding
for a histoneli ke DNA-binding protein that functions
i n an anaerobic m croorgani sm for exanple, pronoter
and term nator DNA of a gene coding for a
Bi fi dobacteri um derived hi stoneli ke DNA-bi ndi ng
protein or a single-nucleotide pol ynorphi smthereof.
Speci fic exanples include DNA represented by the
nucl eoti de sequence fromthe 7th to the 367th and from
the 1676th to the 1786t h nucl eotides of SEQ I D NG 4,
respectlvely, or a S|ngle nucleotlde polynnrphlsm

o o ~N AT a o R o o Y "
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croorgani smother than E. coli, a protein expression
unit conprising a DNA coding for a protein having
wa ogeissssct i vity and a DNA fragnent contai ni ngPGX/IP2009/057818
pronoter and a term nator that function in the
anaer obi ¢ m croorgani sm and a sel ecti on marker
activity gene unit, and as long as the plasm d being

capabl e of functi omSm_gmzy_nm_dn_@uasr obi c
M qHQOr, ﬂ@éﬂtﬁ)‘ﬁ‘ %ﬁf}a}iﬁﬁgng i ﬂg‘gf&fh%%ﬂg&e Pj Go (16) taken

m croorgani sm a not
Sepf’éé‘ﬁ‘*ﬂhPhlf’aC%P@§ﬁ‘i1@nrepl i cation un| t that functions in a

(1) bapksksy Fieb@rﬁn M@leinh%' éh?ﬂﬁlil@ﬁ @@ch&ﬂf tc:@t"rieti But in the presence
par i cul col i 050 clude a

: | es
G5 7 SRR SOMRESDS 5, HOBISIGRAFHG 3t KBS PifocRRlein Which
pI pﬁimlt‘sSmmBthﬁbm%d?dﬂaﬁﬂéxcﬁbl@edwtha@ﬂpz{l‘)lall)pmtmt least one cation

(B:Dgélgcl,%d E &élg Eﬁt? rﬂ)e%)ngm% rogg ;t;ﬂ@% g ggg)tﬁé Pgégoqc Table of
pEBi@nens=C\V2, pLP825, etc. (Nonpatent Publ i cation 5),
2) NGB ey e REEH ITRRPE tr@;ﬂ’eéeﬂte‘dh)g the! Eédefa‘?fdrﬂﬂgl g]g for a

protein expression unit conprising
gi ven prot ei nHadWi [y %£uQel * BEePvity and @
f r agwhish conpri sing a pronoter and a ternmi nator t hat
function Be anaer obi ¢ m croorgani sm and renovi ng
a pl asni é‘éf [%&% on unit that functions in E. coli.
[005 1] Mikent leashrpicesmatiolnesedafted fioinudienidnds belonging to Group 1
co r ' unit

i GrHER TR PAnk BRI, BeREhELS GSF%@%?("%% ,
pNTR500FX i8@DB48T, etc. (Patent Publ i cati ons 1 to 3)

o F R el R Pt . o
Publ; iﬁv étlk{ln~1”w‘5ﬂ Hh&‘hz“ éﬁ&hﬁ pan

expr eSSI Zrls lalmléast and eﬂ?ﬁéﬂt&feld’c@éﬂ)fﬂoﬁgtl& lgl!oaﬁmé)(gmprls1ng W. Mo,
re a that 0 Ol,.

Sp?&l?l'é} by 18 G R FRCENP S 2 Bp St 59 BB F, and 0, b, ¢
pr eséldtbqlmg/enfqlbwmgwmm for exanple, a vector that

has a pTR& gemunit conprising a RepB gene and an OriV
region tha‘t fupnction in a Bifidobacteriumas the

pl asnid PepPischtion unit that functions in an

anaer obi g <1t &r POa@ANI sSm ot her than E. coli, and a

pr onot er agal a]ré erm nator of a gene coding for a

Bi fi dobacteriuntderived hi stone-Ii ke DNA-bi ndi ng

pr etigiamuasbet leteDhitndd lay teno xidatid @nninbgrst dfethpreternérets and

an h t | '
8, LS00 R A 0T R Bt g v
comdeqesinpgeicatalys- FU as the DNA coding for the
(3) Pr qinRidatiBavs ROl GRL alRGliinvdthVeatd @ DNA (AADI
ca t e).. codi ng for Enterococcus faecalis-derived
4) sp el &eS s ansf erase as the sel ection
(5) rramher hae%pulyacl@eme aurhleferolbl’ﬂ&@c1&p€6mtﬁilrﬁngixzﬁn‘méa38 one element

L fedgtBo ED LS, rne an(figby t he
nuc?FSS L8 55%‘5’ 8? %E@Ig 14 053] The vector ,
(6) of Ttheeprpeessantwliok enoihen compobad ofnsiqastord eleyent selected from
I t
S MR O 18 R T ks
F

consppadcin additippicmsaid gaksaphpisrorplsiadidi gi n of
) rqu'HeC@ftAl?ﬁ 1@fsu§po&&i bn af @friexanpl e pUC ori, and a

el.ection nmarker act e.unit, for exanp an
(8) aahecsalebst pﬁf‘é}aé?‘#i%% meBap) mBrisiag b ihstgas iod;adding 2
pl ashitibn dfhtriedsnaht eetacsdiécrdd Stodp elementLbelphgingrtongie Lroup 1
linear plasm d of the selection marker plasmd,
ligating it with a pronoter and a term nator, for
exanpl e, a pronoter and a term nator of a gene coding
for a Bifidobacteriumderive@ histone-|ike DNA-binding
protein, and (a) a protein having an antitunor
activity or (b) a protein having an activity of
convertlng an antltunnr substance precursor into an

e " o, - o o o
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Furt hernore, exanples of the strain of Bifidobacterium
| actentis include Bifi dobacteriumlactentis standard
wsinaiss{sJCM 1220). [0062] The gene transport afCTafP2009®57818
present invention is a gene transporter conprising an
anaerobi ¢ m croorgani smtransforned by the expression
vetd dironp thefpheseriodiaViablé @f, ERftentss ondnium to a solution of
a I ' | e of
or etefepAlacta L bERLRE Rl SolluBRRRC D, 7 o
(9) ana"hbecaialpaboe lefca@mpd etsmwgiea  citwospheaeiofgairangpst gas or a
aCthhﬁ¥of%Q9gmﬁB&ﬁ9¥ﬁﬁ i s having little or no

possi b bei n I zont al | transf erred t
(10)ba6rth§rqaﬂu‘iﬁ1%tt“ﬁérls Pﬁﬁﬁetlr?é 3 temreraturamt, lfr(htcpa?PP. &Jrfar 0.5 to 10

t ohgufat hogeni c, or aer obi c or facultatlve anaer obi c

[ Pr ef d f th
(10 hEFEPEEr TOPIEFIES i Lictfesringa, POTC REORIE™ gone
(12)t r Thepootess it hﬁtcted ic dpoalecernfe cg‘raagamgontamhngrpfoptylmue
(13)t h%e spsfo&&sqp @H?Frﬁgrp if a% ac\ﬂ)f ?P%{bla?{ﬁg%ﬁa/x%ﬁ?@%rqzﬁé or in a

antﬁmsdr fhsd rg@mgt ahinea iﬂnsbmdsbr:d typeareagtoant iin aminculating fluidized

SUBsd dnGEa o VIRE B’ ef erred exanpl es include a gene
transporter conprising Bifidobacteriumthat is capable

(14)of T&Pdﬁf‘Hb‘ng ACtUpiBrPrEPaed b3t thetprreesspesardapg & HHs gnvention can
enyt fenrenéxidixddits pradadd £rolfic exidr essi ng a CD enzyne

t { 5- | ly . f
(15>exMr%ggsvsef%ﬁ’)ﬁfapearagfrcrﬁ%%a%#efr@ﬁ?ﬁﬁraraL RO S s ep of the
t r debydratienl reactjpBi ¢fi £fPpcéBi to dotrdeinenin whitloagumermediate step of
T
108 KA 0 5 P e T R o
Nadpbyiiptipp stapt igti@plemengehnol ogy and Eval uati on Pat ent
(16)M m&qrir)@a«,@Ia%ﬂ@rdtaagoaﬁtmarrweﬁ{\w@)an(H%otsstedqﬁctefozr%zve@&ﬂeémd step

- azus kanat Ki sar azu- shi
aso a%tggr’aﬁ ofy2pko gt H@fcaﬁorpgateuépyt%t hez@%fs‘ﬁmg acrolein
[O@ﬁéﬁaréﬁ)bgtprmht mveofioh iwcutgered éffensebrt er of the
present invention nmay be carried out in accordance
with a method described in a comercial experinental
t ext book such as, for exanple GEne Manual (Kodansha),
Gene Mani pul at Dsberipiian of thedireferrea Embadineats by Yasuyuki

Ta@@'de@r@%ﬁﬁr@a}al Mol ReHdin I\% t@'tH@'tﬁGentQﬁt & @Hgﬁgiehydratlon of

Har bor Lapor at ory r oni ng
glycein o Rrodese g Ftnngmfartyac S o mryprli@s@)conwund in which
protbRs btﬁdrsheterdf:pt};mui are é)&,ﬁhaﬁg.&ﬂib leasOpBA]allhwith at least one cation
r el ositio e prese e
selefAR" RFHEIERls SAPRERE s Bislnoh g8 ErfP°L6 ar G Pep flic Table of
Eﬂﬂgeﬁe transporter of the present invention.
FUFIthlaeﬁé{Qfo%ol}taQﬁi FOELERAUAL hQQ@ it Vél‘?étlyaﬁrt?c@@l%ﬁ %’cfx as Keggin
di sease present inventjon is not particular
typs, j javern a@q errt; Apderson: bpeanims POREe s easaeral nsidy tlah gplecular
welglheasoverseatx 500/ eMijnep coM@ﬂ@@Mﬁhete&@&l?E@ﬂ@@&ﬂid fiRfluded in the
|on or the therapeutic agent for an anaerobic
Prﬁﬁpggg’ 8- the present invention may contain two or
noflheaf adithie metad shit arfsglomtets floddiag poeGmup 1 to Group 16 of the
Peri'()m/ce'ﬂaﬂl? %f%’ié&lgl?{sqprugedi ﬁlep&%gémqg%r{tﬁo l fﬁgpﬂ’? 'rﬁag% salts of
erapeuti c agen an anaer o f
sodiups ppwsmm,r nuuedtwrmn casiympemagpesium, c Qﬁ‘rblrunat stmnt\mmh barium,
scarﬁ‘ilﬁ’ﬁa&ﬁ?ﬁ?rptlh%kmfa@ MRl hOBir@onifind, hﬁ'ftﬁﬁﬁytdh?orﬂgﬁﬂt manganese,
for an anaérobi c di sease that .contains, other. than the
rherjuie 1500 FatheRUE}, Oéf““t“lﬁ‘ec‘pl?f’é%éﬂ?kq npaliadivm, pbrt@ama&eﬁaer silver,
goldXAnb! galin@N tHANiReh O RieEmahiaRASEN ! 1A IBISmellf 8d -tellurium. The
[ 0066] Moreover, the pharnaceutlcal conp05|t|on or the
t herapeutic agent for an anaerobic of the present
I nvention may contain additional conponents other than
the gene transporter of the gresent invention as |ong
as the effect of the present invention is not
i npai red. Exanpl es of such additional conponents
|nclude a pharnaceutlcally ac ceptable support -an
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tunor containing the gene transporter of the present

i nvention as an active conponent, but it is preferably
wamed1msssa pharnmaceuti cal conposition contai nirQy/tPhe9/057818

anti tunor substance precursor in conbination with a

phar maceuti cal conposition or therapeutic agent for a
oniwgw| salts uebrhaeripalysicny adié gene be amspwr t@itsof ami@nium  salts,
phofiB3RIth hRY ER4 seRoABnARAC! | ve conponent . [ 0073] The

tunor su nce precursor used in the present
i n\TélﬁtdebMdliaélonaatqmttfpc preducing aerplednl and acoylig aeid ifrom glycerin

acccﬁrﬂm%mtbt YRDT pRdbsit QHQ;@ntaneCéHrﬁS}‘iseEh%}ef@?a%lil ew %hﬁeor salts of -
cts.,on normal tissue in precursor {prodrug)

eteg?%&elaéafa A FOMRLISES 13 JeRst RBE mwcseéffcﬁeafroah at grQuUB somprising W,
h&ahu@nﬁs as the target for treatnent after being

ndtet Boptbdiai AR o SRS G BREpKsicidi o Gind the resulting
oxoadidg hpdlgmennw etot ¢oirm: nthe gmlyanbadldm@f higictmukecular weight. The
polﬁﬁé@(éaﬁ%bﬂ%g??@dalt notg&ﬂge (ﬁlg g%mé/\’mn%hof 8x§‘%§%&f :E))h? gls%)%lqh other
kindsnef pyeesids.adieteeopalyaridiis @ ppBYM] pmessnng pedynualgasnstructure

obtdil&Ql BYORBERAt0R T FOPPIRI Hod KPidst HEshdILHRPRYEL.C An atom that
agent for a solid t r of. the ﬁre sent hgventlon is

formS & TRk GHLIER 35 dPteRcHtp Bhyor hlibatoa dorming oxoacids

-surrptigditig s certbeox@icidand obtanthd hny Glteép’dlygxehhetlon is called as “poly-

har c cal conpo tic ent
atorf 2" THE HekerSRR1nf MR o oL he b0, RSt g R g, cobalt
borgurdumsmuen, gérnfaaiens titansumt e coeiuig dcerom addi eliretnéumngAmong
therh h?hd%gﬂ[)f{ﬁcﬁgf 5ifidbn QQ%Q%HUP@ q@lgt;ﬂﬂ{)'a@(gmg by be molybdenum,

nMor subst ance cur sor
tungsten, YRaadigm, @#&blﬁﬁya%’eta@&aﬂ\‘me dAmang dhempmodyhdenumyand pungsten

are @Treféﬁﬂﬂé at Saltlf(ﬂ?ﬁls @ﬂ%@ﬁ}‘éid’r@ﬁél?@cl% drBeused in this invention as

o A SO OBl Bt o 0, ooty LUt i
tungskd sog ing a@yf;ﬁhasphmmolyhdmc f acidt hmcgesﬂicbnmiglmict eaciddf  The
hete%‘ﬂggo lgicqﬁ %H%ye h?:ﬁg@ﬁie%ncc;&dg{apé/v rﬂgrcto?ﬁ)rﬁsl‘m? E)gg ?}Lﬂ&ugfol‘ §llicon as
the heteex-ptom angd) mqul@denpnealpﬁ tungsten; asvtha ppbiratosns, a mixed coordinate

typRSHdil P RhEfh al{cpgﬁx%kte'ﬁu AtHREAROS rdivi¥eNyhE8@omprising tungsten and
ﬁﬂ rnaceutjca osition or the therapeutic agent
vangpmy OF g ifet GREFAIBRICI RS 5P RRENINS VAP ARG Lungstap- i n
colib Ial’Iﬁbfe(Dfed\Mme dimeant the lgiWerﬁlumtyamﬁ) MEREHKE @cfcordmg to this
inve toy (I:Orglsggsprg}atuglansp olrctggn{j)é)%?lhg?ll\% ICP aqdlﬁgsggia!glégb(?ft protons in the
hetegopad lyaridentexeragkd vdth gt lerstdinecemtian od@lkalemstalt éihe alkali metal
is p}mfﬁyly CRERA edrik tpa %'I?&J?ﬁg dteﬂﬁ%rtafﬁﬂtda?zg?fecg&lrhlgs to produce

tunmor using a norna tunmor substance p rsor
a?“’s!?‘&é’néfafcéﬂicsa‘éﬁr@tkb‘eglg)"élﬂIy suppressed, and the dose

of 14 heprafdrrdd! BRbo 81&itARC Rabi £ pUFSHH p1& @(Ehsbﬁ et hét&o@olyacxd is

wi de .ra 007 The for of .t he ar maceu
e s i e b i Pratie i bt GRteropolyacid is
exclmnged ras deast patmmﬂlypatth iac ldaat bye tatior exdectaddront etsmyerivebelonging
to (%B%P qf toaGrﬂglgﬂTq t%l P %Bf%nofs EPel?ne%? BM%M% cesium This
) Or parenteral preparation suc
types gbﬁegntttﬁh}'dmrthmpetetwbmlsowcﬁf@tmaﬁonameiuw @arolem and acrylic
acidC MRS jfl'eﬁf‘ q&)éls%c@rtngQﬁg 1p¥?}gr6\%ﬁnw RO, Sn?n% gart of protons

ceutl ca met hod ose of anti t'unor
confyined,insthe higropelyasidstidacatsprosn that dhg dde of gatdystgs improved

in cbﬁ@aﬂﬁ(ﬁv\&dﬁcé@éﬁ)dnﬁlﬂéﬁﬂetbtUMchhcﬁsSﬂhﬁt fife hh@reﬂﬂ@ewater-soluble
ed inatian and t elzﬁ,l Cl enc

porter u
corer STBROVRT (et ol R, Ao ehDBr GRS SRBCH SEFPTRY by known

the antitunor substance. In the sane way as for the

dose of the gene transporter, it may be sel ected as
appropriate according to the7severity of a disease,

and the wei ght, age or gender of a patient, and may be

i ncreased or decreased as appropriate according to the
degree of |nprovenent For exanple |n actua

T o - . - Y L
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bel ow. (1) Preparation of pUC ori fragnment (about 700

bp) Exam nation of conditions for PCR anplification of
widey/orssssUsi ng pBl uescript |1 SK+ as a tenpl atrgT/ 2600857818

m xture was prepared on ice by adding, to a sterilized

0.2 nL PCR tube (Bio-BIK), 5 mcroliter of 10
techpgyuei diowleixhmipleg BIanpueoumolhtioS}éf,heﬂdi)opnlgacntim; prepatedbfirstly. If

f ' Lise SJI[[\!I u

neces %irgei%feli (&)E;aupegi {Qnet%)])achﬁé(t) ﬁngJa %r@)r Om)(fso%txon Ster and/or
cryspalidae l iwater e rher reI@O‘B%dranradm Demeoﬁecay) urider ormehtam or by heat
drylﬁéj@'bké A A ﬁﬁfeou@ sg’lu%ﬁr&{ He'i&{)ggf vabidl nﬁs%@iﬁe%solutlon of

5 mcroliter sterile purified
het%&%}'ac“? oe%eqqugowé?wnc% halidgagarbenatepacaigiey nitsgte, oxalate,

phoqﬂlﬁﬁb bt oigatbaIfonetadlol @miiMeis Ridaek. trRERES &Esuﬂﬁn (ﬁﬁ&hﬁ@ a solid
aced .t her eon

C the
compaRlas ssaptagh Y putole Feafiitne Sehamaewiaian ot Gpeofitering
and tvaeuureabryingn Thxtresudting tsetidtdoenmorent & fioallpffirBCRrvwaldnated to

obta.l"f’xlrJ g?g&g%g {lt:]x ﬁ‘%}gg{lxgsﬁ?lﬁ%raﬁ r?clfgagt’? a%%b@iR%ElZﬁQL% present

invepgorhe gel, 2% anal yti cal agar ose geI was used. From

t h@ ol faskdt oqfcaﬁeﬁrte%% 3ehafital M%héa ﬁéou%%nﬁmfémﬁféral salt is
that there was anplification of atar et single ﬁ becomes

detegmined g Sughn H&nnshéhat‘r?él sleelry chagges Fatian i o
equz{lQS&?]les%dﬂiaﬁ lagrAéctHCRhAGH & f tedletdioPoWagiodar Fde¢kadiflle, when a

cati gDV B ol e RsR S BeRe BBt Mhbe B it denthe cation
is added fin @at amousftpeqiadito oedarsathanndl equivetemt rtat thenhelétopo lyanion.
th%e % ecgflcl)JIE %tf&%@?ﬁ%f '3935 rﬂdﬁ%& rts%cfézﬁél%lpﬁﬁ{ggg{lfgfﬁtthges of 3-,
the (C@“age’ﬁ) addedy ipr aﬁeamanat mq@ﬁleutﬁ %rléssr dhtfveld qapivalent to the

hete%;ﬁﬂﬁﬂﬁ@n 'TEWB@ﬂ a EﬁfralﬂWﬁkHﬁéﬂhs Beroducéd! drh®int9fof res ective

catlw a_nlrﬁ (ﬁt Iﬁ ngﬁ]?l %J-{gllefr;fﬁat Ehfaﬁ‘?? lqugégla\l\%abgdé (l)%J the cations
becagey axpmal gebr Ese clianophekeeicschafge bfichegladteropdtyanadny t ifaal amount

of aqg?ﬁﬁ)go%ss?rgélg on&i Ergjrﬁérgu?sggglt E){ F?tﬁgﬁé;éﬁf EFRhQ rc%%éﬁts) to be
exchangad e\wthsarﬁtmwwom Aycaseyer ithe iaghvien n@alseu i samiled the
ylekf&(Lf zldrole%paﬁﬂ ﬁélglhbta%fd e l$%r§}‘fd‘recﬁe @rd Qpéitﬁfys{ fkcéﬂé‘fiﬁﬂed

Er enz units of Bgl Il were ad
m thgF% BEROTHRE P eHhQDCﬂieE‘?IBd&b‘temlaﬁd U§ ’cnottBF glycerin
dehy@dretioi rmsxomﬂeylba it I6en Wif @itbki heliydiidengr Bydrhte. Th fact, they

can bt YSFa RELRA A8l o RISP AT ohh aFuBe e SR e pfeatment.
Reflbe enbendxampie bd .caBledrioot o nireor widet GremBigak sucH amgotrogen,
. i |

hel"\{‘/\@?;eﬁiﬁ Oédgpbﬁglﬁg?%mahmtg%ﬁg@%o(?gﬁnam &HQ'othoﬁfﬁagcalhd inert gas,

usuglly wop fysnae@pugheps muitle farnagg, rpEaryAfllrerﬂulﬁ@eM@rirfgrwe Type

of tﬁe? fdﬁﬁE@Qs %oft qrn&@%@@yé&au herTrd ¥hMifitaScaUbé fe'ffé@ted even in a
qui c

reaclpyy Bt S0 ety Gy ths Byt | ey dgtction. | The firing

temperatire anasuabn 50yo HGAF Gs prefetabind0@ xe 860 ?:(D and emd?@ﬁbreferably 200

to 6B e s TR EE P e Mol BHESRE M Bl 2 e o
| ndn )a vemation, xtbd gleedrin degyda@tlang@mj[yg dapordingcto this invention
contta'irgpﬁ‘l?{hgﬁ L leagﬁﬁl@%rﬂﬁgulgcﬁbr E%ﬁn Ebfo'ogﬂ{r%)f?)nG%is &8 Group 16

In an_ el ect ropnaresi s vesse

of the Cfgrqu;,ca rlgble wif thlementr A adhtien t()v\ﬁhphsa(bt gf heteropolyacid. The
comgbaﬁ@g)rfaﬂérﬂém@fbe@értglﬂg U Grcup ded,.Gidup B BELhOPRAGARI Fable of

t her et o, el ect hor e
lespétmay 85 ool salf of PR Pl dhpardLTAL Fagrhe wlk offelluriumn,
4degree C). A nol ecul ar wei ght marker (FastRul er DNA
| adder, Low Range, Fernentas) was run in a separate
| ane at the same time. The DBA nobility was
ascertained by irradiating the agarose gel with UV at
365 nmusing a W hand nonitor (UVP). 130 m nutes
after st artl ng. eI ectrophore3| S, vvhen a target band at

I e — P~ o " o g, A ~
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cordance with the product instructions. Elution of DNA
in the final step enployed 50 mcroliter of 0.1x TE.

waPand/ 13655t he purified PCR product was dil ut ed sayr/i#Q009/057818
times with Olx TE, and the purified PCR product was
quantitatively anal yzed using a spectrophotoneter.

platuet paliydionesios), wasonamm, edparf cesiing @btearsaldysluodhum. The

onuﬂxg§5ﬂ§ ?x}g%alge a dﬁéqsdflfsgga@ﬂn Pigﬁ?@%ho%@?{gﬁ?& %&Asqfifomum

saltg.r a’léhpemetzgx@alg oorihe raimhsalageayobe ;g@parednﬁom such materials as
n1trzﬁla‘§ 'JdrE&{dthsulfatteé’\@%eﬁ@é%f lofkitRd éﬂlfihalhdesg@ﬁlﬁqeaméiangbﬁ of onium

and I.n agar.os anal ysi s. Moreover,
but B RO LRG0T A Po D e Py ool i Sthioy weight,
prefdfabing 0201 ﬁbS@l"/ptbyOWEIgﬁt in téren 0PMheE evitdladal@rore Hum salt with

n 1cragliter the A260/ 280 rati o, which
resﬂ?%@c%’?@%"‘?ﬁ@"%?ﬂf VY was 1.927. [0097] (3) Ligation
of TiheiGnostly prefgrredtdeapdratiab Gitdlystgotgiycarihiigat campound having

folld @ﬁﬁtdoﬂg)o%t)lgrwe%résreﬁ?&t by fhen%%{e%{l? gr% Ig@) prepared by

a sterl t ube
(Bi o- BI K), 4Haitor[¥i¥-8604f BQ®api d Li gati 6 Buffer,
in whick® microliter (50 ng) of pUC ori fragnent (66
ng/ crollter) 6.25 mcroliter (250 ng) of AAD 9
frag'r‘érhy E‘lﬁ?nng/m croliter), 1 microliter of 5
u/ MAcisoht tieist MeDN@udnl gelseted afidfh Bledienits tbeton@ingd to IGroup 1 to

0 ty th Lo f the |f|ed pUC ori
Grofy 13 A e rehidfi THEE gE 6B fh Bt kKt 1 agrrent
( ab&uts PlOIlskbp) was 1:3 and the ratio by weight
t he f
KeRlat et %n@ el&ﬁgrﬂ S EP bronit t J{ﬁ%bgﬁ]@ﬁi& &. Mo, Ti, Zr,

reaction mxture was pre ar e
I{thrj?af CeaMrabS. €9 alyirérit 20T lilsTl AngndBiter of 5x
Rapizdis Lait Jédst 0Re Bldhet, sefectéd fi‘onﬂﬂﬁi -glltleﬁ) dotftisifg WfMo., Ti, Zr,

9 fr nt / oI roli er, of 5
V. B £ PRFenG it ZaSE% b bsmanih .chid & bof agd d being
in fdllowiggwengesm xed on ice, thus giving a ligation
reagtg %Q gn xture (reaction mxture X). [0098] Since
9 fragment uses plasm d pBLES 100 (Patent
Pubp|<cbtfu dn 41 JP, A 2002-97144) as a tenplate, even
whep @c&rrﬁjhn@rmunt thereof is added, it forms a
col n% background after the subsequent step of
t r aHst &rnd g E. coli. Reaction mxture 2 was used as a
e is @Qﬂmﬁbﬂr dfeoarmﬁﬂimi:kjr 113 <bhkismbmakg1beumlf thé dldélﬁér[tﬁJ amglycl er
der itions belo aft e bl ock
n is 3 RSl T e 5830 kB Rl pdbller gt ey B 1ccutes
in thd}@af@b'ﬁt and ligation was carried out. [Math.3] 22 0C
5 Al [ | r
11‘71l th@ élgb%ﬂ% g@f %IgigSB @%ﬁlﬁ ans‘f%réld :tdoﬂhlg ﬁl@@ﬁt’l@fr the above
Comppaﬁéf@pnm SBPPQS edEonc%Parrm(ogumt%ia%takyat dut Epgmples of the

carrhﬁahres REEds, Usihfdgnatebus redktht EfluMing Sidichlt AlQmiad,t §i11ch hagnesia,

ation reaction ! r at proc dure fo
e Pt S PG S RGP B5E PalRel it Ratvt can be
suppatdibo dn desiaglebeatrien or e cpmpbbicdr nristure off i avrisasoftwbakariars.

supfvrtlﬁg d;h?%%gg @ PRel %néargg#ilaz (vg?&?xlri;gons gsr Jﬁa Cbe): m%ﬁ&ﬁectlvely
An mn@rl@ﬂ ot the lmerphely@mdgmhtais § 1200 Ya byl M@thrnp@¢fstabﬂ396 to 150 %

by »oélgat ﬂootﬂelwaghﬂbf{»ﬂel&ﬂn@y SCC were plated on two LB
r ne mé\;ontalnln /5 mcro

a

| n B PEHAUORML I BIaCR oY Swvgﬁ%?thwoam%gw gMF‘)?C protons in
hetarepelyaeid mwmzb@gﬁdamtm aheleastdeht neaticns splegtasls fromnelements
belohgigs peGromel Yo Groap d 6pd fahe Pendec Phisle®d Eldmafits, it is possible to

i ncubat or set at 37 degree C and cul tured overn|ght

The nunbers of colonies fornmed on the plates were

counted. Wen transformation was carried out using the

l'igation product of the puri®ied pUC ori fragnment and

the purified AAD9 fragnent (ligation reaction m xture

1), 28 and 37 colonies were formed on the selective

medi a per 100 n1croI|ter of the 10 tlnes dllutlon
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Bam H were added thereto, and the total anmount was
made up to 200 microliter using 0. Ix TE. After
wo moybgtisng at 37degree C for 2 hours, 100 ng dwerreafo/ 057818
was taken out, and it was confirmed using 0.8%
anal yti cal agarose gel that DNA had not undergone
effedtriugh mperatisaoipbbéterapelyatied it appiedofitstlyrintg at ¢eerienanydrthen the
exclfaﬁg@wlﬂﬂcamoﬂigrcermasoﬁt ored on ice while waiting for

CO SRR B S 38 PR TE g1 e f g
phaseireactiartse howkevdi)xt BLp‘rf:ﬁ:lralRe (tbwhdldrthe rcatalhydﬁednw 4 bhape of sphere,
pellqurzé/{m%de?nﬁonlnfél}g c%hﬁé 3r >3I?Qh% 11 ngﬁgfﬁzﬁ& with %(ﬁn%aangloldmg
aideQ. Theccatglysingam pe |Sh@mﬁ§iamt¢1 gheab@&'ﬁdegrf@elr@wm tozeHsn rvs1th carrier

and B Hbﬁélnad’iﬁﬁalryewg fﬁh@%&ﬂﬁde&ﬁ’l?ﬁ ﬁlﬁgq{éi)'\(/glrhs P%ﬁkﬁlk_\{ Size of for

08 actionation
exa%letl éo @ auy &oF By v@ﬁ@@ﬁ aad o %an%a%AzrpwEfo\msﬂmdlzed bed.
f r ﬁﬁé Idel‘ij?drﬁdob)teﬁdﬂbmﬁﬁt gl?@r[d adodr@ingab tRRHAV&RIcHh ¢4 be carried

me nmet.hod as i,n ' Fract t|
out i g%, BHAGoor 1y ORGP ge R ulise iF RIS 1 Thegps phase
reaction agdte tranidd atut abauvariet oflbypactas sichi ssefixedbed, fleldized bed,
orefl LA S S PRI ORI T
ded pse r@ﬁ?eag';lemgegmampmmgqat@m eatmtheoqefferqt@dnoutmde or

1n51(ﬁgﬁfe%ﬁc@?| T@%a‘ﬁﬁ%teﬂs Lﬂagéhefrﬁt@mlﬁ f&% &eln EXF b APRAYER: gas, or
the same nmethod gs in (g)fl\lf\eut fromagaro

in hostn CRITB0g £ BlBntive idh D4Se; Fraclighy ysual general type
reactutbjfoclligdid oedctionadar asHd gatalpts icah st uowdl. Welinedl h Wliffdrence in
bmh@% g’oxéi gg re%%r%?ce%r% EZJ(ﬁIQ)aa\I?\rgisgcg Petl igg&q)el d 89%1] Zaec(iid is big,
the mgaelign jic affecagérpmefer@éy aaselabvarelpmr t@npmturbh €0 \ag do alistil out

acroﬂgne@@ﬁﬁgmymya single band at about 1.8 kbp. Wth
% rd to the DNA fragnent subjected tqQ the plasm

id
peachien rtegpera&rporﬁoreneryﬁﬁcmgeaﬁf%ﬁm akia acrylic acid by
deh;fdra@@ieaf gBcetiaiifrngak phayd Recfaaasdprfgably ansl td’iﬂperature of 450°C

Licat it fi d, th
o R e R A B A ST Py gt b
shoraamedbdwr ¢ ipoiynerizatide andrto ecarbatizatmomad gyderin and of reactlon

pro(fl‘lg{ mbg&ﬂjsettﬁk bd\{%g yff(ﬁf)t otfhgle{%rqgl gglgléflat 'gh tf(‘@'c%lﬂtrary, if the

icates t ur i Was
temmrétplm ABhso o) nSerthe (salecsomyr pﬁgweﬂﬁyn @@d nifrpliasadid will be
lowdreYU¥t-toUnefhdR GR Pﬂleﬁ%a&%s' &St §iRReSiVreactions. Therefore,

2007/ 136107) nt ai_nj ng .HU- eCD- MD68

mord POHETARS Festp R EP AR Eay oo To J5fi 69 The espire dnpiJimitcd
speciribt bun 1&)ﬁreﬂ§¢1fabliohﬁ®dreﬂhamﬁ atnel abd mMedel prdgerabBdloGirwhage 3 atm.
Und]exuﬁ*ﬁgher Bldes %ﬁ@éxﬁad lg ersuﬁtlsﬁpgrgrc’%h trtong gludeposmon of
carbpnowdl dre, pmmoiad bwltlehem PEgSOUrenss thmtplthef ilidel mca@@st will be
ShorIéQstt age PCR (1st PCR and 2nd PCR) was carried out as

ol | and, an HU-eCD fragpent was prepare [0111]
1oA Pekree AR arear At 81 EaTEIcraRInS0PGP 160D | in term of the space

veloaﬁpl dff GEEBV qRaPeuayphéd &aldc@y).coTdht i GAS WBES mes lower than

or t es of nent HU- eCD fra
s005 4 Rey3Rlet iy e Y 4 orothe e SASODE AL BB RD G ot Fontrary,
if the €S Ntexceed POROADKT Uthe cohvesion Wilhberknterkll. was

r r d [ 0
?ugﬂzggct%&l ll}grﬁygp%t]ugér gf ﬂfée 161? @8% %E{C{i%g 19 p%efyi'aﬂjﬁrom 150
C top AW FUbeotebiarbds, wilb bei spodkeil nisdebfo gsr Rraprsgues aljough the
rs ol ifhyer
con\bsfilglt)ﬁ] is gtpﬂog‘réﬂof "Itzhg Fre]%fg}lgnd[{)\ggsdﬁk )ﬁguﬁ(ﬁsﬁ%}l?er(rlem}/b&ﬁ?lg}) 'but the
mcroliter of 20 m cronolar HUeCD inner R prinmer, 0.5
mcroliter of PrimeSTARHS DNA pol ynerase, and 29. 5
mcroliter of Olx TE. 3 tukés of this m xture were
prepared in the sane manner. A thermal cycler was set
up under the conditions below, after the bl ock
tenperature reached 98degree C the tubes were pl aced

s o ~oNN - ~ A A~



10

15

20

25

30

35

reaction bel ow was carried out in the thermal cycler.
After the reaction was conpl eted, the reaction
wOorzeop/urssss i n the three PCR tubes were conbi nedPGTURO@S7818
tube. [Math.6] 1 microliter and 3 mcroliter of the
reaction mxture after the PCR was conpleted were
reactiohjcen becdatreds|itucoenpiryy esdes aysesyrized Yoaditiontdfchhtm to 70 atm.
ag?ﬁ@ﬁﬁa&?@bl ng @gc)éflﬁag é%gflgearva{lgblg ac?&%g g'fdamle?us solution of
glycariny sqneeptratipe of ibe paweduszsgittinn eﬁg{\/ceneﬂé fwas S5a¥m to 90 % by
wei t|afn'dClﬁbfé)fire%ra%l}IE 0 9Bt 1oS59) BybREghat ”I%Golﬁghélr SokdRRtration of
he yield m crogr.am ﬁg? Purification
Y

glycgyn st Taspliip cae &ﬁoh%lpmsmeprpéwtwrba CREE c3hefsertwlesirable
reaction (hetweeérc ahé @esulting@aceoldiance avhyilie adia zﬂfdoﬁﬁdéﬂam glycerin. Still

for l.cation Ki us
morgatﬂe ene?fyttﬁrélp r%‘?@%arﬁlt%tgﬁ%ﬁp%#ycwlﬁ ersqsed naI step
of ThheprQWﬂSfaccatdmg] terthe gyresetnbGnvntioml ist effecséd @prefexably in the

presyr:ce (Raty)leetllatr & ?cgé}dfa gfl%dlgl‘atec“a? ry\i{%%{?% brl'lﬁ_rlﬁrd ﬂﬁgn $PFir or in a

fornqeaﬁtmtxwev@f gaﬁﬁmcye@wag 1301§9‘é|ét OBBET. o B diresqnge | oxygen
reduEE@ﬁidTRﬁPna@lfonpmﬂéMiéCéo thdsekchi £t pRAEARY By -gid@ucts such
ur gl{@u roduct ved usi ng the rest riction
&?ﬁ?ﬁ@g and aeRJORe AT I°m r‘?lxé(PEﬂpiaf‘ PC-of 10x Buffer
Tahgthe profctey of thel indextion, tthe emm)gaandaﬂagommancgas such as
re e r m of purified PCR
mtro%%“ L%g(‘ﬁ’?l %%g (HO%I{&F af" armd)%’t“%was made up to 250
m Thelprecass as¢arding tol the pEesent inventino woathergffestedin the presence
of a%ﬁQEgﬁtag’uBQ'brgpleﬁ’é' Sin &0 fhg %@s?%cd’i’ﬂ ;%Itt% %ge’nt i vention

t was conf’lrmed usi ngOS%ana tic ose
is afi}%taw%aamﬂd QHHER gdsePTeseRGen af adémasg@s dspue hﬁrom an

oxidatibe o PrbpyIBhE o b 16IAZ Y TRis rreaatdnogasmsxgdﬂkﬁalw§ 8@ chf non-
r carr

reacfih DEGRAT IR C0R by Dl PORFER s T pa e et Bds, water
vapaurovggenf Céim €Oe, lﬁnﬂmcrsemhlasracnyhd amde, ac@d or the like.

I f Hl...( buf { | uded
T T G My e T

a redchoer ctf ahmblammnbwaiaﬂgeragipae UFhid rea2tod consistobf plates sinmigg between
X e ng at 37 de fo ours,
themtlyesh P B b FPARIEt BRe R 60 = e RO U ISCRIRIGEY Ths many
advauBalg&g inOteBP6 anhtat tekﬂﬁlngﬂ%ﬁcﬁﬁﬂecﬂ@htht}hg’ﬂ h@NAx&lﬁﬂgél @dpacity. Thus,
ne Lntern decoglg sition, The tu nt ai ni

tis (A6 SE 30 06 RIS TP G OV ORRLEBIY B GAIG & SHothermic

reacttis] iof Ofof Qﬁpp‘lgﬂlfgl hemtinOthe AbkRp StAKEY bNFeRMbns or in the case of
conf i r mat i on y el ectrophoresis, this enzyne reaction

endogherpiy Eaghiensy iYlpre; negticuldr g this tgapiqn makesptRomible Fither tdigat or to
coolKhé cath§di2 The ReACdxcRARE! 9 a@ﬁéuﬁﬂ?re@ﬁﬁerg%ltlﬁﬂﬁ &rthlatibR™df a heat-
he P product cl eaved by the festriction enzyne was
exchfﬂﬂ%?cﬂtiué Al thepyBigm: hEheglates may e @ssembiad inpeodules, which gives greater
flexiBitRY, e\zvlfg?ﬁgr'ag'? rdd e Sz YFdhd RAcHY, 1@%191%5 x%@lor‘rﬂ{@replacement of
exclsion' a target band at dbou
the @t@cbrsseaystms thaé nglbe sOit@s fgahopwcesslof thwr lnMQmIOIhI argtfooexample,
{ t i
e MBIty BN B, 95 B0 3488108, g5, e copr g i
incorpeembdaliy eefgomiet i on about 1/ 3 of the way aI ong 't he gel,
el ect horesi s S ed. nol ecul . .
ol B TRl R rae Pl o FERR o feave gt Ghreaction media,
spec(fE:eHy@ﬁieaﬁé reaaﬁoru fedia, hithZe]thédAised ui ihepréseninae@iods EThe plate

ted from ci se e b
heat dSHanbE e Kaehe ﬁretphrétlomgﬁaﬁ?tﬁ}amﬁm Paz%tg ae!@yagJ via catalytic
oxidafasv 6f €3rdr 4 pleéaﬁrss’nges"cﬁ%wtn ab&nkat e Q@Oi’dﬁUQOﬁgﬂrxﬁ%@also be

gel purification was diluted by 3 tines using O IX

and quantitatively analyzed by a spectrophotoneter.

Con firmation by el ectrophonédsis was carried out using
0. 8% anal yti cal agarose gel. After the PCR product was
subjected to the restriction enzyne treatnent and the
agar ose gel pur| f| cat| on, the DNA concentrat| on was

o o o - S r A
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Agar ose gel el ectrophoresis was carried out using 0.8%

anal ytical agarose gel. Wth regard to all six of the
waoctoomizsgssst rai ns, one band at about 1.8 kbp wasCT/JP2009/057818

detected fromcl eavage with the two types of enzynes

Bcu | and Bam HI . Furthernore, one band at about 3.6
sultdblbltfoii\ﬂﬁ pcﬂ@deed:ztoedrcfmg)mtﬁisemeag@lvw th enzyme Bcu | on

on its hi s sug ests that for

ol g e iR Aty 1o PR (e AP oS SRoerifgto this ivention can

be feohat oxtidized o \peoduaksactgkd geidd. [ 0131] Checki ng pl asmi d

o . A BHeRA e SEAEMELD otBRiRE " BE rtiont Irihelod® a process for
prerasiogi orrylichuid ftgﬂplgémr@l DhmpsisingeAc Brstdgssprobehe idehydration

‘ reacﬁ%ﬁ'ﬁ?lgg yeero Yo a%r@fe'lrm?lﬁ wiBEh %rm&?ﬁﬁdéte gtep%@i)agtldlrbongensatlon

descri bed Exanple 1 were used
of thg wateg gpg é‘éa‘@éaﬁaﬁ%‘“‘éﬁ fSsHIng frgmtdemérawﬁp%%e ifiplgmented.

In fhdie tlﬁ%ﬁpt@@ﬁiﬁé SﬁWi@ﬂCﬁl (@E@H}Brm@}eacﬂf}esdﬂ/@ﬁm fromote the gas
phafReElySeih ey d Rlion shr bl RSN HE (ERySA SR SLTHS debydration

catalyst.e Thi pravesds for finthesimeg aclec stidaromvglgcael eat edercome the
dra\{/tga%'iys ‘%hfl prﬁcn'em‘é h%'a' n%hzltg][?%d;%inggfﬂg %epeﬁﬁmtg ﬁﬁkhﬁg tsgﬁiltions of

stra

glycemwhmhamm{hyidiratior{ eBgtpn ufhilenlsieg 8sonomical. The solution
pro@@é@b‘&t{ﬁé 'uWkn@iBn%fshtlﬁePLlﬁ‘%'ﬁh%l%ﬁlbétlv@en(tﬁ%‘aﬁagﬁty of water

e Ll o s St B o S BO it

secodl §togd O\Miiatiﬁhn@aditestb it mntlech)oﬁestsBrhUaﬂ gaakil paktlyl tondensing
ecavage H n arrliea o i
the FAlee Messn iphFEEAT Moyl fobt s TraRRodT Eblthn ] e aaqueous
glycardusgsdetgemsnto ptesent 1le el sttagc cafalygxfrBuf beingGleactivated too
GRuf e
raplwg)J o Ejb(f'egﬁé llllqg&lmmclz(trl garelglr%n}é tpl%&g% fhc WY 1L C‘KSAOQI Ug?#)rdduced from
bemtgﬁéotdd't“é? omh¢ritthGlas nade up to 100 microliter using
0.
0, Wi il ¥ RISt SEREENE Pty
fronuan aqnebusolatmal 9f glpedrolagampssng alfirsthetp cffedehyibsion obthe glycerol

was. conpl ete,. [ 0133] .The.tube containi t he
o iy FURETORt B1'0° RESPIASG L GREPE G (RPN ope QR gppressure of
betwic 1 A Bt Y20 andAf deBbndit§R Y LG IR YonBY thé a&aeup@rﬁcmmld in which
this enzynme reaction mxture was purified using

an igieryediatik TR qoaslftmg:m iaprleast parthpcondensing tthe wterltnd heavy by-
pI‘O(Bld{S tpggsggtaiBQHe % (%/Javenl;l zsrsulag %CPL%?her s{ ?ehgﬁ@fgﬁ)este?o?aﬁ%&ememed. The

expresginit 16wspdrig eondensifg M¥anstihat 20% @ 5% pre@erébly H8%E.90%, of the
After incubating at 37 degree C for. 2 hours, &lpoteln
watefpreseRty i\ 188 Stredm isseing fredrthe Airstostenisriemp ved {"o fighermediate step
bfiré‘ﬁé' t W thb s&R% andi29 units of Hind Il were
©e u(ll;éjgeﬂeretoS ggﬁ%‘é total amount was nade up to 100
m éfrhsl pt@neswwﬁ@rd@ng Ite TiHs mpveation nearbdei Heedhtadgzgntageously in

foll6\RBige SedonldOkted Bptmnottaeu%ts@l:wlé@ntdﬂaérﬁyﬁitmeedso that the
‘%d con centratéjusm g FR ucification
TesyqgIpe a?’@i%ﬂ}"%ﬁ bY¥ ps¢ e&ﬁ “b‘SF“ @gﬁ%gs 6‘61'0 FAVEXLi si on

The vector cleaved by the restriction enzyne was

fractionate the s h Fr.act,i 0 atl .

by e S8 rentn e BEPE; " R8s ERplhect REQRIT R referring
illustredivg Q)arrgxlcs bahdnatmaet]nuin shcﬁlldibptmshmxtcdgedhose described in

Qf.eSi 50,4V -1 0

foug\é"ﬁ:ﬁé%o A)egga?rtl) ‘é\@é gfé)gllfo][“giﬁg p%ﬁr?ﬁlc g ¢ Elg‘c()in do&ipaggtl\m 'E*taﬁﬁ)les, Yo
meags e Yar wei ght marker, Quick- Load | kbp DNA | adder

(NEB) was used.[0135] DNA el ut i on from agarose gel DNA

was eluted fromthe gel excised above by the sane

method as in "'DNA elution from agarose gel' descri bed

in Exanple 1. Part of the ve@ or subjected to the

agarose gel purification was diluted by 3 tinmes with

Olx TE and quantitatively analyzed by a

spectrophotoneter When t he absorbance of the DNA

Y I T o - . 1 NP~
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tatively anal yzed using a spectrophotoneter. Wen the
PCR product after the agarose gel purification was
wosuby/exss®d t o mea surenent using an absor pti OrRETRIP2009W67818
concentrations of OiV-RepB gene 1 and Ori VRepB gene 2
were 37 ng/mcroliter and 67 ng/mcroliter
Exampkpkctivel y. [0142] 2nd PCR Examination of conditions

for CE’%%IH? :og gi %@B@H&gﬁ%ﬁc el LeéPW)Z\Qéé ééeﬁ.ﬁg«ga&foﬂﬂﬁg'ﬂ} JP-Al-4-

1 and
W%N&%rx 2R Ptﬂlrtgémﬁ@spbﬂ@c fagid dHEIRWeQuplgnkifadnm wepkout 30, a

prod@¥@Eét Nipgon E’ﬁcﬁ@ﬁﬁ@tb%r &f cChemRhALs. 125) Wgs %%%Md thi ®Aml of pure
n

Oi V- RepB fr men bout of
wateg to pptaiangq %ﬁbtppfgmt@h?mﬁf a3igo 1 B,ﬂ)sewé?t@ beaker, 7.19 g
of cesinee hitraaa ¢CEN®;, disidén Ohaiicah Cog I tdpijvas dissblved & 60 ml of water to
obtamg/ mcrolit ar usi

O. | x.. TE. ' [ f. .
s riEp B Rive-o THE P Bahiop B2k niate was
addeﬂrlagims nttlrrmg\ﬁimp-wmb s megampbHia drmpu@g fynd&U®)] the aqueous solution of
tungEtB?H@s’bﬁ&ilcp&l@thb 'Hra?&tg‘éﬁ&at%ﬁ gr?wlpg[ngq' V-rep

| ner an mcCrono outer R
pri hBe T‘Wélr“éngrﬁliééla’ Vs egetsf lamr@ﬁﬁry eva@r@mralm@n vaguypeRrt 60°C
to oHﬂai‘d WhetepovaRe! MRk mwawwamnmrwmtepbdmc A4 RGurd in an oven

liter of the croliter OLVRepB.1 a
at affbigh? ptfshie; of e B FovBlfingr RS VR FCepr R 230" for 3 hours
by Hi;mgolal treu fflef farchdd Ptam olitdine o 2cabalybd q@BW) f5 cesium salt of

nd G9BDAe G RSB O RO il gt
comszI@oslha)s the pamerimeanipgdnHp s©€s2 sPAY e@4t.ubes of this

M X{rye ecampﬁ QE?Q%E‘Qte‘dnuI Qeﬁ)?&mﬁemfﬂ@tbr dpgﬂﬁé& uﬁder ambient
t her mal er was set up under the conditions bel ow,

Presgpig iy é‘lrxefirh? bl Hewebérfhﬁéﬁ%ﬁlwé qa&aa\xﬂe&pvg@rd\é@% gempacted and
thent bushedes Oﬁﬁs’lﬁdp patieltst herePassell ehough OfieRst e Wbesin Garticles

ha“flg?a PHiyRRcyar aed to 12MmeR 1 10F° of U B RRaRistmtiotes was

ackudeipar 8Y Sateavtéomadbet (demmetddefl |l @mamjri xed t herewi th at

Zﬁegt%%feq?lﬁgﬁs scﬁﬂ oﬁ %Fﬁg’iq%%ll ?}l o%%é&% ratlt o ?g ?/{) %ﬁ a’%féhﬂ) Rwas fed

to apjeyppPRat QT atcy t)WerarQeaf:?-i @Ahpy AU 59 éhattgiﬁcmmagamﬁed at

300 CQ”’DTE& 6sBLE g%b'ikﬂe@C%l%erﬁﬁ) WAL ﬁsrsg@hﬁfcﬁﬁghsmésma&i QaB%st bed

tog %t bcal g %al[yrsb?heae\yas F?Ptg at és na)&rature of 260°C to
350 %\@alﬁeedsovasﬂlaﬂhefoﬂndnﬁg:?ofnpagxmntm mél Yaglywenin: bxggen: nitrogen:
her S. pl f ju target single band
Watéaf{lagb%u Ze éﬁl %T%Hsm%ggﬁ@ at 'l east 6 m crogram
[ 01Rmdwzm M’«recmmims@y nP@F@O@\dqurmm Quankitativehen d by a gas
chrd¥4td gfa%)hvﬁﬁ)cﬁfépb? GtLeS*mEI‘PceO 'G('J f4'0@@t b@IWAX %Bﬁﬁﬁéganﬁ%portlons of

rocedur aI manual e Q Aqui ck
pm#ﬂtﬁ M%gtq%wcm in ifaciers m.thg rteﬁ\éltspp nOf . 835 ghiogiptegraph to
detebiNfhd lbid]@tefddﬁ@lnﬁb?ﬁ)r@(ﬁudth@o Q?Tchidt@%te%@ﬁnﬁ%@io@ygd) 0P material
I.t er . t 0 [ oducC
(the STRRHNE i e BB dF SrlsobtHe! [Fech syPR 0 pS ebetivity of
acrol¢inh al Ithe Vield afdageasubstatdevighey ymrhdilof zetblbipn) &rom an amount of

glyc%pl?l(:tfé'(fé)g Itaglgﬁnﬁrof %@%I&ﬁu“ dgpﬁléﬁ)%rtgé)ggt{femgroducts by

fOIIW@Svaﬂlawrlﬁg the restriction enzyrres Bcu | and Sal |I.
10 mher@dhkéRiomofe o)]-Qf(m%PérfaQ = Q)(ﬁ bl{fafrﬁéle'd?ﬁﬁBé‘iiQﬁ‘ MatkRal reacted /

enzyme) and 25 units o wer e

ni cr ogram of the PURPKE |”é’cﬂnal13€R pB’P‘HSUE‘tS“pQHSS} he total

anohe 562 tiIVREE %400t GbjéOveTbElstdrickees IUBI*ngl fhold Kurhber of target
After incubating at chd

e f or
t hereof was takenS9 a?n%’tﬂne £ 108 Iﬂé%r ‘Lfg‘i“ﬁ%%@‘ Fepcted)
anal yti cal agarose gel t hat DNA had not under gone
i nternal deconposition. The tube containing the enzyne
reaction mxture was stored18n ice while waiting for
confirmation. After confirmation by el ectrophoresis
was carried out, DNA was purified using a Q Aquick PCR
pur| fi catl on k|t 20 m croI | ter of 10x Buffer Tango
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Carried out in accordance with the nethod described in
the section 'Culturing of re conmbinant E. coli
walsmenigsed in Exanple 1. Culturing was carri edp@uir2bovos7sis
22.5 hours. Extraction of plasm d DNA Carried out by
the nethod described in the section 'Extraction of
pl a¥he oridbdih% )dbjsctivd eabstancExahPd & (2. m¢le iBH)ber of target substance
Measur ement of cog ried
out by the nethod ggﬂ%%fé%gﬂ¥gﬁu egégt?Pg?ﬁl%gb
Resulfisashopvhintable leconcent rati on of plasnid DNA
described in Exanple 1. The A260/280 rati o, which
i ndicates the purity of DNA, was from 1.951 to 1.958,
he purity of the plasm d DNA was good. The yield
wasPaicetemsé f ERampler Dg«asrrepéate@‘eag@t bhatf edtrg of Ir@tndlum nitrate

(Rbﬁazxgﬁtsgweaamgm@%lé 8geLg{} IBVt&Ss hl(l) 1rrst§argv aO%e k%y c\s\gpgx nitrate
(CsNQy) tegrepare ascatglys00f mgbulfiumpl sadno fi twtopmphmtacrm (RbPW)
: égyﬁ ne. | ance with the product
haw?%%?#%ﬁtlol&ﬁlgol?ﬁ ﬁ%ﬂ ne. The reactlgn vol unme was
20RgAY) ard Pvalp@q%yven@ aff@@ed yafersthesamsomditionsas Example 1.
Carried out by the nethod described in the section
ose gel electrophoresis' described in Exanple 1.
anal yti cal agarose gel was used. Wth regard to
al | Peicedufe dfhExampidi date rqjdaﬁddlecethhabamiBgaif cahmmm chloride,
d1hy§ﬁz§e %EQC?”?H ]O)g%enzmﬁr; gjh%%l zfltlgglégtgaf clrt%?\éﬁa%%sed 1nstead of the
cesigmenitiate (CQN@sbaﬁcpramaramm@taB'SQ Kbpleium dat edt wdgstophesphoric

ac1dqtﬁPW§aMhécholﬂ?pc%ﬂma$§P'Wu@ Its own or Sal | on
its his suggests t §I €§ﬁ§ t he candi date

ot Repstion ﬁ‘éd 5%1%1@“ segee ¢4 thitsagle cdgiopsas Example 1.
desi gned. [0157] Checking plasm d DNA sequence
Ex Seﬂygn0|ng was carried out using the plasn1d extract ed
by the sane nethod as in the section ' Checking
pl aBrrcdd Do fsExpepleel wiesepdabetiexcepEansl 6 §.of Aerré nitrate (1)
noneﬁfg)scr Féggr(m%ﬁﬁt ?) %‘Nlh%'n I@a%%§$ A]‘)#ﬁ/g J(?glL?d)gwas used instead of

1 were

cesipcNBEe &SN etl‘?cére@ﬁff'e irog| palhod n@nﬂBFQPb@iﬁilﬁF@daw‘t # catalyst
(Feptwse oﬂ@&lc%ﬁ@aﬁ%quﬁﬂgs@oﬁlﬁﬁﬂlb@c hMeldHavind e ceh@‘émtﬁm FePW ;049

ences ur..strains_anong the six clonin
¢ REFHETh AR Audlueyen MorReRa teaOrt e megd 2 Fagmple 1
the target strains were obtained. For the remaining
trains, there was a singl e-nucl eotide deletion
n the pTB 6 rep unit. One strain was sel ected
f r ofrackduteo @f Emrap@s 1 nwvas hiepeatst@EAcRpNGh®, 337 ga of zirconium

oxycﬂll@ﬁﬂé @c%@ﬁ?&&@?ﬁ(ﬁ@?g P @i puf’@@hgﬁfdamquﬁ"s&‘trles Ltd) was

Exa

Exa

Exa

a % ransforoation of
useds) ‘F‘?H’G a® er‘h%n??ﬁ“é‘ﬁar“é TRign (GNQAp &R eRtepaEd | zirgonium  salt of

tungBt(prEb@blﬁ@ﬂi@ a¢idnZrPMgUiaviRgr 4 06Apekiyiear gk, SPRCKOWRS
EF ql I onﬁtg e&% ur ng aﬁlt ted well...A e 1
ot BFR gL ang PRLSURE bt beClad vies fiscromesondifivn ag Example 1.
I MR con ditioned nmedium and 100 microliter of the
Exaﬁ@ﬁyﬁd bacterial liquid was added thereto and m xed
. This was placed in a seal ed container together _
Wi Prpcadleréo&fy Gaamplenl/ wasarapsafed i exémi ethafe Adag i afglaadenem nitrate

(La(?l g V(Wﬂ(d/\@ﬁrecéﬁ&hi%gl Ridhisthis, ithPWaE%sé& u{s&aat(ﬁﬂ% cesium
O

mtra{q.'é {ﬂeg{fgérfe? am ngégsra]:{g@til g{ng%ggéqus{)eoricoemg (LaPW) Lavmg a

con@@@mﬁimhanhyn@reof was measured and used to |noculate
est..t ube condi t
e Beanio A EURLAGn ek efiCerR aer Mehats saadiBiha Fapmete 1
wi th a deoxygenati ng/ carbon di oxi de generating agent,
and culturing was carried out by allowing it to stand
at 37 degree C for 18 hours1@2nd cul ture fluid).
[0159] 30 nmL of the IMR conditioned nedi um was
di spensed into each of four 50 nL volune sterilized
plastlc tubes (BD Falcon(tn) tubes Becton, Di cki nson

~ —y
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[0164] Checking of plasmd (PCR) PCR was carried out

using the plasmd DNA thus extracted as a tenpl ate,
woano/i 13ssspr esence/ absence of plasm d was checkath/ypdodP0Rs18

m xture was prepared on ice by adding 5 mcroliter of

Plasm d DNA, 10 mcroliter of 5x PrinmeStar(tm buffer,

4 m croliter of a dNTP m xture (2.5 mV each), 0.5

Exa fe.pllter of 20 m cronolar Check F | primer, 0.5
——‘#Tbvrollter of 20 m cronol ar Check R2 priner, 0.5

mi Brosedure pf Bxarmple tewmaRpessedaepichytiey g ef hafniinpehlsride (HICLy)
(WaEB %94 c&&ﬁlcgf In@léﬁseéf B 1P was Sb&f inkﬂeéc? df %&&h&%&@ PEsNO;) to

Bi 0- BI.K) . he same manner, m xture was
prepﬁfreedlaﬁnélana@la BBsFLtnig%‘@Pb‘biﬁh‘P%q %Féql néHﬂ)éV)a hastiRg at e cemposition:
Hf, SPWWO,0N prepared by adjusting the concentrati on of

th l.asm d uttle ex rac ed, fr col i
Refettibansspratsatior were ehestes Sndef SEisaing Gndision saExample 1.
conditions below, and after the bl ock tem perature
gﬁ%céwed 98 degree C the tubes were placed
[ Math. 12] Checking of the PCR product was
car Bisegtlosalt efstungstapheisphasici acéd (BiP Whwas prgparedaceprding te JP-Al-

4-138{4eind J‘IJEAE’QIBM@%;WN%% t&?gstog o%o A8 %b)it(ﬂg[él!'wlzo40
gar os gel was used a > nstructi on
@f n égﬁ‘i‘td 30, ppgoflpetrpt L}or@s@}c o &t Glgmigal o Ltd) was

dissdlvdd fanDSmﬂ bﬁgﬁwﬂivat@f ﬁﬂMlﬂgﬁ‘x fm; a e@;ﬁdﬁ(ﬂutmht 616ﬁﬁ1gst6;§ho@phonc acid.
nz cl eave restrictio

In 2 SAELEESE o uf ol B aqi e sl ol i it g mppr water

werel BddeButof 209 Bawf Misnfush ffigratei (BI(NQYg Kishida eflymed! Gog 1868). The

resuh‘@%gaau tuls @@HhElL o‘f\%{sﬁrﬁ'ﬁj gﬁgté Rad Qd([@dg.[n‘aglr &Hhﬁ% 8.6op-w1se by means

anmount

ofa ﬁﬁO@p@glfP@wl testha gaesous sqiEtloraﬁﬁtuﬁgs&@m@sMC@a}dr i ¥ellogwhite slurry
was?&{ekated%tte@éryld% ing at 37 degree C for 3 hours and
hereof, was taken out, and .t was

nut e 50, n
conﬂ1 8 NYTO. 895 ShicfyRY & &ptany SYwEaige undpyacuum at 60°C
to oUtra(rDWhﬂs Iptolvsmhr V\ﬂ‘ﬂmsr:mmﬂat was flfea driddeatcldiit’ 4l forreghdudre in an oven

at arggge%épﬁrersglﬂ%t 'ﬁﬂe ”h%%t rSSltYI\% A&({S\{'&’r fqred it ampétl fS(HC for 3 hours

or" conty rmati er c

by usingf arrmfz‘ﬂe Pyroacs to w!agnm a@neatelyst pﬁllws:rh:éh & z;qfetungstophosphorlc

id" (&3 W)HA HEdBBosikiBACBlP ,croliter of 10x Buffer
2l CS (bu f)fe?lﬁl%lncl udgglslvélt en%zrr(g% and 45 units of Bgl 11

wer e added thereto, the total amount was nade up to
Exafn@_l}: gricroliter using Olx TE, and m xi ng was carried

we| | terln batln at 37 degree C for.2.hoyrs

CoothoPreRaPlibR o ThE ket n; sanof T HEGEoLY [ ibgEREple 1,
tungstisniriQ as8ith wanbytd tateadgdt tosgstgehosphatic deidc tnpepatd cgsium salt
oftﬁi?gétd:sﬂf@é et@- c'gﬁ?\gﬁ)Ube containing the enzyne reaction

m s(t ore [ [

re was on ice while vvaltin%ﬁfor
conNameht i 38ng of, thnpgstesiligic adidd@rednct @d Migrep Inpeganic Colour &

CheRli@3nT6., ONG) SWiddiRBIvedeay od Ay dmsu{eeaiafércw @Bta@xmza\ﬁrrﬁqueous

to ma otal amount. 10 m_crol i
Soluﬁﬁoer‘)iﬁwes’éfosalemmfl{ Pﬁapada?efl&ag%g {08 SeHumeniate (CsNO,
Kislidal Chiexiiogl @as od) waddsdlved|ih . 60Thil o f\wasted 3@ bhasinadh aqueous

or % anal vyt cal
solufiff EIREF hEke, B sdispl B e B IR added wnder
stlrrg@ chﬂmvexmlsy anedfise O\ﬁe@t@pppinga\f@mebytq ke r%mepus:tsomion of

. DBl STy S B REl AP AR Broping 2
agal e ée%‘iqm%\ﬁﬂ@”é’x%’?%Fr@ﬁteddé@ﬁmaﬁé‘cﬁmm%nw rracm at 60°C
to oBtawhh@Qﬂ)v&iﬂer alo pdwdeKRis (s &Xéd SEb0MT f6? 6 hours in an oven

at a§Bfiar Brasateeq Fhgy 2‘5& S e p e et B i at 28035 for 3 hours

650 bp. As a nol ecul ar wei ght marker, Quick-Load | kbp
DNA | adder was used. [0169] DNA eIution from agar ose
gel DNA was eluted fromthe1gel excised above by the
same nethod as in 'DNA elution from agarose gel
described in Exanple 1. Part of the vector purified by
agar ose gel was dlluted by 15 tlnes u3|ng 0] Ix TE and

L o s o, ..
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they were centrifuged at 12000 rpm for 15 m nutes at
25 degree C, and the supernatant was di scarded by
wtopeiissss After conbi ning two tubes contai ni nedTNEP2009/057818

bacteri al

cells into one,

solution (prepared at 3000 units/nlL by adding 30 mM
by uGihgy Hvivffle fumaae ky optaiin tesadmMadcet tyhpsto sibic ttascdd PCSIVEY having

a co@& tﬁ)%t Lf-fm%%sgy&aﬁzb

aku Cor poration) was added to
After incubating these tubes in a

1mLl of an N-acetyl nuram dase

waR@actbat and evaluatigowaegelfectadl updesthesames, copdgion as Example 1.
mcroliter of 20 ng/nL Proteinase K (Q AGEN) was added

thereto

Co

t Wlot dongsareayich clevbalnedf ihetedo
unt ,of Buffer

Pated- and ni xed (

and ?ﬂ%
(HSERRL G, 280, T 98

of I\ﬁﬁ?@lg

air Hééthoaurt Ly

m xed
(&

E

were s

i |

wel |,
to

Pl (in

A .

cl ude

and i ncubati on was carri edout
60 degree C for 30 m nutes.

acidOhé&o &98allone was used
m?th klt) dﬁgyadded

in
The

This m xture was divided into
f ouln ﬂém}taramlwﬁmarppkestli o Bubedeteaopagadt, amgstophd sphoric acid

o A HEGRPodE O, o

—abqwta24)o¢ndApb¢spB9moéybdus a¢ich O [@™D wDed) 10, masbowted0, products

n;z%'OB't 'tﬁ)r&js((g)sﬂ%

IhdrehR CABHr BUTNemid1XEs, L‘"I‘H'}jwteﬂeuglﬂfﬁlﬁf ifdd at 250°C in

cted to bacteriolysis and
UAP#&r centrifuging at 12000 rpm for 15

m Rehesorhnd bvalegliciewere efiectsd padeavthrniamsandiidresd Edample 1.

in a 15 nmL volune plastic
coll ected was purified u3|
Spi
met
for
car
giv
[01
carri ou

sane_§§éﬂﬁﬁi§§
seq
set
wer
al i

I D
of

t hat
nmat
clo
Exa
pro
tra
pr od

p

tra
wer
pl a
whi ch no plasm d was added,

Exathp®§lp 0. However,

Exampfc 10

In

Col.umm (|

cl uded

R

ith l(lt\

The liquid thus
ght col ums of Q Aqui ck

The purifiratinn

hod was in

the kit. T
ried out us
ng about 4
79] Checkin

accor dand
he DNA el
ratalysm
DO nmi crol
j plasm d

e with the
ut iRmacént h
ctahpdraturoef

iter(gf) a p
DNA sequen

pr ocedur al
e Gilyezkinst
Oodwerdibn

asnish sol

Cce Sequenc

manual
e orakin
t hugeld
uti on)

i ng was

uence' dest

PR

|as?h80extr

ect ' Che

act ed. aboVv
kin 30nl as

e b he
m.d QIA
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, poi.ger
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no nd t
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ngum3Be- 10

A UBi.4g p

et e
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-
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Thepgﬁ%ne
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TS

ransfornmed using shuttle pla
pAVGE SYAPRIery ap8adq Pathai “F‘I}tﬂcr‘blﬁtfi e be pggduced without adding

xy2808y URSpfdEEsd zh;%t)rdtagl t@'th@@ﬁb&ebﬁﬁﬁeﬂlﬁ&yed to repli cat e

> 18

|dobact

Exampler p

(Hpratc

NU.

(plate

t he nunber of colonles mas
even for a positive contro

éP@'}E%r?aﬁt‘}{u‘}P&é}S?lpgo% P H) es%#varphlgng and with an

inmdre@mtmazer chf i lwasased nalperfoiihithe glyggesitdehlytiedtiomheaction in the
ef ficiency of transform ng the conpetent cells used in
plates 1 to 5 was | ow

pl ate 6,

was diluted by 2 tines,

carried out using pCDhshuttle,

were fornmed per plate.
was not carrled out, but

o, ~

[0181] On the other hand,
the concentration of the conpetent cells used

for

and 16hen transformati on was

at
A negative
|t

control fo

i s surntsed that the

| east 500 col oni es

r plate 6
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carried out quickly so that change in tenperature of
the mediumwas mnimzed. After these test tubes were
walodmrsass f or 24 hours, using each culture fl uwwdcraR0@MW57818
i nocul um subculturing onto the nonsel ective
APS- 2S- 2. 5R condi tioned nmedi um was repeated by t he
gas phase @etatmdsplidfrice presseret hiThds pasgagds tilecaslulin ur defitedi chamber

malﬂtgmteaedt gﬂg%&lc%& tx&pé%lﬁlu%sméﬂ SR L ThORd Jrg&ivu&l Yfind and

mcroliter
pellmwpea)t@nopaaa@l@a Otfd) Hto 1A men. 4R mhabeatsiyst @re lnaded into the

reacf&qgtfo[‘?ﬁsa QétLaHItic%bd 3 Sflon@ndri Hed \)é‘@d lnalrilfgﬁleaoa@ the reaction
tlrresg) g%e;{yas dil yt ed bt\{t e sanme_met hod

tempegaly g tmweges Qfei igirofnejng dhe Fengsntso Blilwastor was fed
withlz_ﬁﬁadllllem_ﬁ;s sd!l\ltiﬁnl oonthining d0%10P wedighitod f g@EeIQ)fl at Remddibfeed flow
. times ion |iqu on_ea

rate of T2 Py e Sy Tyt Shiiod yray Evsfcny b gaep ghamber,
and shaephssds corr dhaental yyet Tler calictilated contact time was about 2.9 sec.
The HRPAY QPE'CQF{I ﬁrtgﬁnngé Rl r @tlﬁ&xgc&g ﬂ)tong@%j about 80 ml

ana er IC CU Wwas carri e out an
of ag@tovétglxver@égpbéw@ passed oyey she fmb@} R‘eﬁﬁ«tru tegction, the products

are (%—xrd*éﬁségﬁf a ﬁ'ﬁ@' el Qte\d’e\lvith %m&ah@@ Sﬁh@%seﬁ WRI &fluents were

m and used.
collegie esv 1%@%‘?@ 4B rﬁs.%leg tigh.e e| QW WRy dptgTIYPLad and a
gentaaenﬂouseﬂ niteo genowas passeBlthfoipdatheniedetomtapdirgd itag@he trap at the

reac&Te 01# I W St(:f%uertggﬁc?é %Cunll &tg!%grgﬂ\é\?sg%g% Ipepdeﬁgag{d &ﬁ{gactor was
retugngdr unréch a dtaverof n@@gﬂnat i drhewdest plaaceentimied skl exppreciable
deactRA}iBh R8T the ggﬁqﬁggva\g/l,{olgc(p deoxygenat i ng/ car bon di oxi de

generati ng agent according to the volune of the
cofiPhicAgh XpeHTenh thei Hitali magh ofrRredyeisceiering andnipaving was

mea§itell Uivbith WASwE@ 2l mask B’Mbnéﬁ togze dRerefinéd.f Bimilaflgythe products

191 t t f t
fomJ Qrw%oar@h‘p?seb&%nﬁmﬁa eGP0 e asscll anpltary MRS pestpmed
p| ek anhlys B hmehIeHMGgmphﬁpparﬁhtd po luniif EFBAP colunfin 2 m+1/8") on
t hg;c‘e}{r \ﬂq“gktéaag @%é’)‘%ﬂagﬂ Sﬁgfbg;‘eﬁr&lé% 5??@@ &’ét@«?t%rt H38 quantitative

| | pRalHsip Neps r&rﬁxz@eéaﬁ% AR gxtesnali shiandpre |(&simt@nqn@be
- SPW&@N&&W chtdYBatd@FAt 88€a Ua nha%§nb611uhﬁi EEFPAcholumn 50

bact a ive t he per cent of SPCM r esi
babtdr2s mm%e 3&@@585?& fajf%rrmt%%rﬁp -GauiRRes Wgt%aetl*lelﬁ getector
vvas/ldxeﬂhersﬁmeeﬁnfplmmfmi £&quart Con bel ow. [I\/at h. 14]
] h sy ng, AL et ent
L T8¢ ns] BBAOP ol ShdicfhrTRARIT D RaBR il ) &l ithe broducts,
and [sapearliy thm yEIdI mgunieﬁ@ Thé AcpBiId methay msngsedtuoahm a more
prec;?fselarf’ll'P)ds1§qE af afiifd réa%tlohgb? ReHGER! %Sre%fver aﬁal ses, ue é\?s or by

p asm -retalnlng’ bact Ia, WwWas he very
chrogatoggaphy abisr i§ily Flapn%erem@ffpﬁ@r:%? @onflﬁa tb‘*e?ecr@ﬁ'ﬂléige of

pl aﬁm;ﬂodlﬁtﬁhlﬁuﬁ@xmw\b&eltﬁe ﬁnré&fkﬂﬂ@ﬂy@@ml the acrolem formed

and BROERTBOGE SIEots TRt Brviaceioge. Pomgapidchyde,

acetRﬁe ai@ pAepadl/001- HU- eCD- D68 transformed by shuttle

T W e T

of thmv:arlqudvmmmedqmpd@ﬁtfa wef the

pl a%r[% 6B BoiNioRAGEAN 12 1100B.. | ARGHE  of moles of glycerol
O5A/ pBi f1 CD of the present i nvention, [0193] It

vvas confirmed that TEReIIngaRmgenaf modgs Qﬁglb’ﬁ‘iiobf‘éwﬂced

I NveRtdlem yei (%9 a rﬂﬂﬁibeﬁt(ﬂhhweﬁ\ﬂotfhbfblt:iheproduced/number of moles

bi fi dobacteri a éﬁg@ Ad and B. | ongum

Re- 105A/ pBi f i CD tr Bhe mbr)? fedspl asni d pBi fi CD of

the present invention showed very high plasmd

retention stability. Furthernore, conpared wth B.

| ongum Re- 105A/ pAVO01- HU- eCYMB68, the two cl oning

"strains showed a very good percentage of
pl asm d-retai ning bacteria and, noreover, the B.
I ongum Re 105A/ pB| fi CD cl on| ng st rain gave a h| gher

o e o o . . T . Y
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out twce nore, and after the bacterial |iquids that
had been washed a total of three tines were conbi ned
wo mogmmssube, the vol une of the bacterial suspsIBIRINY/057818
was adjusted to 6.5 nL. The bacterial suspension thus
washed was filtered using an 8 m croneter nenbrane
fil taerol¢mol sedestbotnat €%) Toyo 1BOshi  wanbdra, of t tholes of acrolein
K800A025A), and th j erd.a j [ us
col |l ected (cultur eg’r%a ‘%dzn‘ggﬁre‘;rf{ifﬁ%ﬂ%’?ﬁi‘?ﬁé‘?&%@@d
as Thet asstorgr g hyflozopropaoneuyield wag eficulagdspd don ¢l acrolein
yield:unor cells Human breast cancer cell line KPL-I cells
were cultyred at 37 degree  C under conditions of 5%
oop 3cRta ﬁeéﬁf‘t}% $90h “ackidd 1 npmpesp gfii g19les rof ssgtaidehyde
U nl)/streptonyci prodbcdivmurhheradton&BS of 10ycetd iroduced.

i mmobi | ized at .56 _degree for. 30, m nutes. Wen
contanf el @D Gadht RGmet 117 ey Ppenql rotuced/mumber of
trypsi n- EDTA was adualds 86 ghseta istrodycetdhe cel | s, and
th I e rj ' 0
oy et T LML CRORART e g
intregggedubcul tured. In a transpl antation experiment,

fifih Reasaosscackhs cuBinm Saeds éﬂi@pﬁwﬁf@ﬁ&ico&i&'@QFSHO_SPWUOM
iiajhls t ha h?d not be&g tain by Trypan bl was
availahiinoadmatkel (#RIREuHe E@maﬂﬂa I&rg¥r*r*ﬁ OBr fhﬁ’&é‘?éﬁal Co., Ltd).
10 EFRI\/PZS.T“%()yOfl,thandatEl}&t nWﬁbelgad)éd dﬁﬂol Shd\ﬂ&aﬂgf.usﬂﬁhé tasults are
. X1 y suspendi ng themin Hanks'
sumﬁ%?‘ﬁf?é%%ﬁ%%ﬁ%&) Preparation of tunor-bearing nude
mouse and measurement of viable® of tumor 0.2 nL of the
KPL-1 cell suspension prepared above was transpl anted
under—theskinmof the bagk—siderof —thegrtoght—foretinb
oumylativeiglyeasolsiatroduogd (5 (celd s/|modée)| Bde vol e |of 44
tumor after transplantatilon was| determned firomtihe

GREEbI QhvBglogw by measuriinggghel disgensi s of ihe | 57
tunor (rmajor dianmeter, m|nor dijaneter ckness)
(

tni
Sl cal.ipers. Tumor vol[u A{rrmsc{? = (aj or di Tar
‘% e%ky‘afinor di aneter (nm r@ hi ckmesk %%nzr) 2BHB05] 37-8
4—Gouptrg—and—adm-a+ stirati-on-—of

t
Aaotein sefecfiviegst drug), sudar 43ouf cd0(| actadl ose)66 and 66
prodrug (5-FC) Groupi ng and adnj ni stration ¢f cul tjured
[

' & q(test d 6 KPLol T - i
%ﬁ‘ﬁgi"ﬁ%‘g@%ﬁ%y‘ﬁ@ aetsum);u\% 'érre 0 '9on ?@ or)ggb 2? 6'%)'6

4+ o= Val [l 4 I I ] A A | H +. +.
LU IO I Wl ST clicu T —cveflny Jdrvrucu 11t o L\%JO

cu vi_ahl
A A} L v T CAKT A |

Heasalgehydeyigldce per group)|, @8e grBdp wad - lused Bk 0.3
control group (non-treated group) and|the ofither grioup
M?amqy@,iadt reated grdups3 0.8 ol per gmpuse 3.5
cultured viabl e bacteria|(test drug) was iIntravenqusly
d mnis eredtotnetreate& grou8tn’eet|rres AN
% a8 day“:

ghtoneXeldor 2 days (day 1 TR t ot A-0vdl ubd

—of —cul-tured—viable-bacterlia admnisteted -was—1.-8 AL,
Birglol yieldt ot al nunber of cel 0.2 adnDi stenad Wa0.8. 9 x0.0
109cfu/ nouse. The nunber |of viaple bacteria
adm ni stered was neasured as fol |l ows. |[ 0206]
Mt balmmret of nunber of |vigghd el bgrcs eri eg &4 culhur ed 99
b éroase b Hedctdd/myass dntwgadsicel))l ut ed 106 tinmes with|an

anaerobic diluent, and 100 micrpliter|thereof was
(ﬂgat ed onto three BLFS pllates apd anaerobically

ntifipdgodyst halaeegl ed contlai oPagk ,r ect,angyl

i Grrodugts asspied i Gas Cheni ol Aglﬁd )%Sgethg;} 488
a caysERjarErdusecar bon diloxi de generating agent i \Ifr an

j t 37 degree Clfor 3 days. The number of
bacteria adm ni stered was cal cul ated fromthe equation
bel ow from a plate where the nunber of col onies
detected was on the order of 30 to 300. Nunmber of
bacteria adm ni stered (cfu) 18 Nunber of colonies (a) x
dilution ratio at plating (b) x conversion factor (c)
per 1nlL of preparation x dose (nL) (a): (Pl +P2+P3)/3
(average nunber of colonies of 3 plates (Pl, P2, P3)

/7 1.\ B A NS S A PNPSS L I L L Y /7 0\ a A PN A NN
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The use of an aqueous solution of glycerol in a

two-step nethod has the drawback of producing, at the
wound/ersssf the first stage, a stream contai ni rRCTAPR009/057818

only the acrol ein produced and the by-products, but

also a large quantity of water, originating partly

f r dimet pwoghy ccotdisg| wt ithis, i@vehtipar tih ywhrahm@yr&rmtlercatalytic

deh%r?%ﬂcﬁdggé?lteh?crgfelw dar LAt éc\%ghg ea%ﬁf I1so %rgﬁfva@x}a&%ﬁ or industrial

use%@@ﬁ@ﬁﬁ@cr@a@m acrilie agidr eambé srtybwcd t@ab higher s@dd) radd in higher
efflcrl@ Ofn fd@'ﬂetrh% rebiStaR6E @b Shdled & %zﬁ'kﬂﬂg hg)ré\%d/ hhé deactlvatlon

presence of  a_cat al nvent | onal

of CefébaSF ygle i’efSBPP&eﬁﬁ*%d %@Mmebbhy r“éli’cgt sadobheterppabragid gecording to
this S @hvedsioaoNDai Nthay o@htrh@astm orgse! effete s@Ineeh@sad]r Qmalyst of

hetefgholfjetdpfeipibragth o deadtatignof Sptafiiis serfiieyd s elycerin
dehydratian acactanbamat gas phlaphatiachrispéffapbdtie therpeesence of excess

amoGﬁf B?'%t&l SHE G Sre ér]lil&rb a?sﬁs[ﬁ@c%xﬁ) %rﬁpg&ns §oﬂ1} isM io%'? e)?:crerin ?t lower

eni um are voIa é@
conegatration pisinatpgaln ot llmatthllhbpb@@dndV hg@tcraQralloy@r alcohol is used

as al @GR mbdiugl.f SEI1GAGK, 3RS §S$ tﬁ@ﬁﬁiﬁ%‘v@ﬁ'entsfnrl%ggtﬁce to water a

[ presence of th stream of ter
problgih ?é?%f%ﬁ*@heériﬂct?rﬁéﬁwewa%e SRV ed cthen, aC\I(%Fé‘@lb@F Wasiiised can
be atsorgolveal aci d, produced in a dilute aqueous sol ution,
requi res separation and concentration steps that are
generally conplicated and fairly costly. Numerous
Exampleal yst systens have al ready been the subject of

t f
s B 1, COHGHAEEL £0,Cy BULER 0 g o
Nlp@slllnptﬁanﬁr‘é‘b‘ﬁldﬁ &oChemispleCa., flidhwas ﬁe@r@ aip g 3 UiChiprephours by

ugngﬁkﬁﬁﬂ@ﬁﬁﬂwgabmgum@ybaglgi | east three acid functiona
e used as

S or .mxtures ese r
ot AP <BlaivRrmuan E3pBiiad B fofiKed ded Barar vk tted ares gmbient
presisurei mpa efg:redtbeldg Nhnrely;ﬂha‘pbaxlﬂmg fratalpst phvedgprheiecompacted and

thelpléms%gd e‘ir Qﬁaegfﬁﬁl e%‘ﬁ@ %%edg?fi}oﬁl Eeg%wg'sa%”r%'% aasin particles

Accor eac ate
haviggtaapartig evﬁlz<h0f Ritg 1t2y1peslof IQ&P af yhe catslyst granslestdrararticles was

pacl&?i%n d 9U§$e5’&‘i@rmuble'§d?m§§§r 3£90 ntulﬂ? dehydr at ' On
reaction is cqrrle é%sllqu|d ph

br o8B ASCRFS 8 HEiBHEES ?@CF%?%%Q? 38 obytrcight) was fed
to aﬁml@sp&@mrmtacﬂdws@ke]{ 6f 21 rg/lswsjaarmrﬂm sb I’thét“gl?é&ifﬁWa@ gasified at
s$QlV ree..or, conversi on
30036 oF B} oGBS S5y ERPYTR M noef HESR Bk, patatvst bed
tOgeL&rPﬂitbrﬂlr UShs, Bed caplyst detl osas heatpd @t eswnfperature of 260°C to
oy | i [ I . ni .
350% SH%g?gagrﬁlllﬁv@M%QSE%gg%noiﬂ $b1 % %@fé&?ig rog%%el:nﬁgmtrogen.
Wat%Fp 1603 344k, 14)\99r74a§1 (ﬁ-‘l’lé o‘V@&jzéétSah yst s that are
def Pﬂﬁﬂlcbsywkﬁﬁbﬁal’ymﬁd tRE 'th{'é&smﬁhG%P ot alaystia (fi‘hbgt:onversmn

o R tRgR AR Bl el L 25 LTSI 8L tance

(thenzlactizityawf ayoleirebnd tisd béleedwisy ohiberyilial &id)sarehtirsyield of target

subﬂ%c%%rl ﬁe y1e {»}ltt ﬁgr lelJl g{% tt@t} ?%q Ioggg{}/sxc a%(i)cli R %Se cal(ful?ted by the

samemm’rbbfé aalEumnpéc (All@tsnbt is showmiindablei de ( T| 02)
covered by nonobasic, dibasic or tribasic inorganic
aci ds; oxides or mixed oxides such as gama- al um na,

Exampty N 23 i xed oxi de, or heteropol yacids. The useof

these Laf ?ésfh&hssaw @in E&‘@@hﬁplﬁ@ﬁﬁé&(ﬂ SCEPsl'ﬁ)QPWEuDP@d(a product
m O or | O sSecC ene e
fopRN AR Hapnish Coftpr ol 4% s e ik Hoh it of pure

t he aforenentloned docunent FR 695, 931. According to
I nternational Application WX2006/ 087084, the strongly
acidic solid catal ysts whosg9Hammett acidity Ho is
between -9 and -18 have a strong catalytic activity
for the dehydration reaction of glycerol to acrolein
and ar e deactlvated Iess qU|ckIy Fbmever t he

T T o o, L_.. Y L
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protons in a heteropolyacid are exchanged at | east

partially with at | east one cation selected from
weetoesrerssss bel onging to Goup 1 to Goup 16 of HATIP2009/057818

Periodic Table of Elenments. (2) The salt of

het eropol yacid is represented by the general fornula
watgrl)In aHeeplbatp X¥edkaZ0O8B ¢ af2Rlo¢dplaiimatettiexhhydrates (H,PtCls 6H,0)
(Wai% qfu?g gﬂA élsln%hst!rﬁzgsBc@%a%%ﬁgsg%‘egﬁéﬁéeﬂ f ﬁvrgter to obtain a
solunemwbnct; Wabltberbﬁ @ ppders st@xuepdrqwdsegera whifessfutipn of the

cesimhrsalf. dﬁuﬁéstbﬁﬁc%ph@ﬁ@ a%t@?ﬂ%mﬁ%l é?g)%/hu?xﬁbf he gr OUD

Cor‘r;?r I ?fl:sgimg ﬁlurrm wassﬁeg:ﬁg ipg roziry§vapoqaggsqn<{eﬁé(acuum at 60°C
to oBﬂaﬁﬂW‘hﬁte%ﬂvﬁi‘e&ed" hiy powddrewsd tHep drdpati BS0NT B Mourtiin an oven

V., Nb, T Cr.,. M, Fe, Co, N, Zn, .3, o L1
ot anffyegh robpirea nEpep: U resultiis RS s B g 0°C for'3 hours
by usarpge snuffle<fuanacetofobtaim a cBtalyst (Bt- CsPW}auﬂp&tmudm-a:ddeZi cesium
e i s a m ne y t |d tio rs
salt o% tﬁﬂg‘%}gf)hgs?hgflg"s a%)}g)posﬂlat%l n%nbefr% Wil UdIC%mPOSItlon
Protﬁ)Hmiﬁ&zeg}%m@nmg to a number of water nolecules in the

cat théfcﬂon £I§f e\TzhﬁatQ@H Wk bffeétbd|pist tlﬁin?alﬁé lé@h(‘htl@ﬁtaﬁl Example
kali netal is cesium (5)

I On
1. ﬁ@ﬁ%lrtd%éh%’&lnﬂ F‘@ €2 het er opol yaci d cont ai ni ng at | east
one el enent selected fromthe group conprising W M
an \6 (6) The process in which anot her conpound of at
one el enent selected fromelenments belonging to
G oBpcedue f bupmple 02 whe réemtaliexcepaithat 04921 groéfniren nitrate

d(@dﬁ?tﬁctljeg\lédﬂ 61112%‘) gﬁle@NdmtAmfsAﬁ%?@% isprgi) was used

Exa

on carrier
insteagh of gt@tclrlgrqﬂl@mtedlewhwrh@ﬁ KBdP K26l wp@ma catalyst of
1ron$$cﬂ@§ it et didpEtophdoprbricoAcial (FRLCEERWSt hifg BBEGposition: Feg o
H €§ R\({ fromelerrents bel onging to the Goup 1to
0.2 B 806% the Periodic Table of Elements or oniumto
a sReadticonamf ehmdtstiapoleyaetfdctednchdef tlid same coheition as Example
11. rI@e%Hit 1§ Qﬁo@f?ln{ gamegt ure. (9) The calcination is
arried out under an atnosphere of air, inert gas or a
mxture of oxygen and inert gas. (10) The cal ci nation
Exainpleeff ected at a tenperature of 150 to 900 OC for 0.5
to hqurs. (. 11) The process is effected in._the .
pr eg@% ursr ofdixgatnle, %mewpef{tfé)e*rfﬁet phace488g of chromium
nitraté heailedirate (CIENOEBERNCH (Waka R8s ClwhidhNinddstries, Ltd) was used

. ro 1 The [ or in a reactor
st BB o e 1RAGRGE S EBPICR TR B, BybRach oyt o
ironrasllet] osraltoof tungstdphosphored abidd(EyOeP Woalkitvong @r compasition: Cro og
H025¢§2(:5 atoRg fluidized bed or in a nmoving bed (14) The
t|ng acrol ein prepared by the process according

t o Rﬁ?@lqm%@tﬂ/?&ﬁafé@h wisee eifeetdrunder dhe same gopdisignes Example
11. RdsMltii€ seewhlin (a6 3A process for preparing acrylic

acid fromglycerol conprises a first step of the

dehydration reaction of glycerol to acrolein, in which
Exampld h§ er nedi ate step of partial condensation of the

vvat Fléo %pgre Sﬁ\t&a%l@ rl%d#r% flt)esazgd %%é Tt&?g I'(1)‘30956 §50f ammonium

Ion step I's | proc
nltrztte YN )t 6Wtah<i> d’urm@mmmal daduspeeyskbul)i was usod |instead of the

chlo?@&l@ﬂgatét ﬁ&aﬂ&dﬁ%@ l‘jt@tlé a9, 2 tt%fgx%ﬁfé“ al Gtalyst of ammonium-

acrylonitrile; rés crolern prePare
addegl; sl é&feth‘f‘gﬁtﬁi?b‘?ﬁﬂhéﬁcl%Cl@t(NH4z€§!PWf) me gomposition: NHq .0
H04;e§c‘spwltzogg] of the Preferred Enbodi nents The

deh tion st accor to this inventiqn.is
usehendianonyfpuidion Wegr sHErRA Wiep Brustus sepgiionps Example
and acrylic acid and conprises a conmpound in which

protons of a heteropolyacid are exchanged at | east
partially with at | east one2@ati on selected from

el ements belonging to Goup 1 to G oup 16 of the

Peri odic Table of Elenments. The heteropolyacid is

knomn and have a varlety structures such ‘as Keggi n

~ o o o



10

15

20

25

30

35

and vacuumdrying. The resulting solid conponent is

finally fired or calcinated to obtain the catal yst for
w@bopeerssss dehydrati on reacti on accordi ng to thecprres®nssis

i nvention. An anmount of cation to be exchanged in the

aqueous solution of mneral salt is determ ned in such
11. Remeltneshavain Aablel3ectri c charge of cation to be added

becones equal to or |less than an electric charge of

t he het eropol yani on. For exanple, when a cation with
Examplerbfes of 1+ is added to a heteropolyanion with

Chal’ﬂ)%%d@tfe §f Extalﬁﬁ)lé:afz Qhhs! FepRER@deidep arihmuertZ %QHﬁlrubldlum
equi valent to the etero yani o

mtr%éﬁrﬂg széﬁuwat(‘hhqgwg?lggg E#d)3yas use dH@GaE of éhe chloroplatlnate

hexahgtieitep qlHsReC N 61, Ol ﬂ@ﬁgﬁa‘ie Oil&talyﬁﬂ?Q)fCﬁﬁblﬂﬁlm-&dded salt - of
to or eSS

t“ngf%p?*ﬁaﬁﬁoef? CrERORa oM role LoraPulip By R o S b 12000

i nt Rezhimadandaevalnatsorofvere sffected wadentlicossnacendition as Example
Lef E&f‘rﬂwﬁ;}%’i"h’@l 2 manner that the total electric
arge o e catlons beconmes equal to or less than an

eI ectrl c charge of the heteropolyanion. If an anount

Exafpledfy aqueous solution of inorganic salt or a
proportion of the cation(s) to be exchanged w

pr Braspdurg Rfokkamaple s MR rereatedagiceRy that df Mol Sﬁéltl“? gVI) acid
(HsT203) (Stinkd ORenticel Gs., Did. )aﬁﬁsﬂisedi hstad o@ﬂ{eydlild‘roﬁlﬁtlﬂatél héxahydrates

he |if f
PRCESH68) «Shebi oo S Plbhiced ST RS ennffoe cia re
CsPWhbaghg 8 eompositady dieats iHan GsedWidhomay be in a form of
ei t Re4ctRhME b@ﬁué’t‘iorhm'fékﬁ'ectleﬁ nA€t thel e 8RB n Uk ample

after pretreatnent of firing and vacuum dryi ng or
11. \Bteﬁhlédi shaver iedebed . The cal cination can be carried
out in air or under inert gas such as nitrogen, helium
an gon or under an atnosphere of m xed gas of

and inert gas, usually in a furnace such as

rrufPtoeeﬂumenaﬁéixanqﬂarlﬁ kials epédtad dixzepk Hed 0.02Hage®f potassium
nitrald PRNOS) (S ferit AP, ol fled R ERURCER MLl hoxahydrates
(H2Rtlds 6HgOpde cpremretqw eatglypt of |mt4§éh1y1m‘|ﬁdﬂ¢<b salt éufctpngﬁpphosphorlc
a01d-fkeCfSPW)rlﬁi BERionS KYSH Ay 4128 ;P ,900, O

pre erab 00 0C a erab(i 2 0, to

600 B! SY%‘P?\%?‘? 8irTy € %fngi‘%i@ﬂ VAR §°? iog a5 Example
11. Resild m@htr\en it Mable\3ari ati on, the glycerin dehydration

catal yst according to this invention contains further

at | east one conpound of elenent belonging to Goup 1
ExampleG®up 16 of the Periodic Table of Elenment in

addl’f;dc@fiuxteoofL IE@(a |1é IQf wQ?trgﬁ&@&i %Q@ (g? thdf'®. anocﬁtngmmomum

el ements bel

ng t
perrb@ﬁt%dil‘&Ha%%@é é §|umrﬁheﬁﬁyalbé?0n~em) Q%ﬂst sIS%ﬁ iggteath of the
chloséplhtinatERxaRyEhtesAH,PE@Y 6HBHabtprépare a catalyst of rhenium-added

salt B parnETbPhErarOLF] B34 o TR iAo rheviie B dfbrositian:  Reoos

Ho s@sys B pyne salts, amoni um salts, phosphoniumsalts
andREyét o%émgﬂkﬁﬁon m‘? ?tl dter He EJI}? phalimoﬁaelstExample

are fom Such a S as ni es,

11. Mbbn&s@wgmﬁbl@s? acet at es, oxides and halides of
the netals or of oniumbut are not limted thereto. A
proportion of the netal salt is 0.01 to 60 % by
wei ght, preferably 0.01 to 30 % by weight in term of
the netal salts or the oniumsalt with respect to the
het eropol yacid salt. The nostly preferred dehydration
catal yst of glycerin is a conmpound having foll ow ng
conpositi-on represented by the general formula (1): H
Ab [ X1YcZdCe] nH20 (1) in which His hydrogen, Ais
at | east one cation selecte@1from el enments bel ongi ng
to Goup 1 to Goup 16 of the Periodic Tabl e of
El enents except hydrogen, X is Por Si, Yis at |east
one eI ement sel ect ed fromthe group. conprl Si i ng W l\/b

Exa
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the energy that

IS necessary to gasify glycerin

is increased. The process according to the present

wo Tweenisssn i s effected preferably in the preseeraosnsrsis

nmol ecul

ar oxygen.

The nol ecul ar oxygen nay be in a
formof air or in a formof a m xture of gasses

cont ai ni ng nol ecul ar oxygdrbleThe presence of oxygen
reduces the formati on of aromatic conpounds such as

“phenol

acet one
the inv
such as

di oxi dej.

Lnvent i

and by-pro
or fromh

ePlgn, [

The proc
n_can _he

ducts such

Y AR, YA Of

e r eact ant

turg
eSS égaord:

ffected i1

as propang

’a'lﬂgl@end "
8:‘?"
ng fggthe

1 the pres

P| dehyde d
|t RERLRCe
SO C

e, f ul

preé? nt

bnce of a

nd

PS SAcrénc
%md
yield

gad%)

Exa@plé alIn

ngCprwpy|

ene. 28m facg

t, o pr

hcegg MmCcC

)rdlpg

fo1
LN t

b EERRY ¢

o 200t g

aGV2&6 age

DN __Q Lss

usi cart
lpd ronm a

I ed %U[

oxi dait3

OIFeCsPMOp

ylensomo ac

roleo@ T

i se5e8aCt |

on 1gas

'S gene

A LS

XT ur T ng

nr QSQ

)nr e?&Qe

Jrogikg?e

a1alVi
FJ

nerf:2

Nnrona
| B SAS

gas, Ma

t NIH4V@$R)WI‘

ProoTHt T

oxyg@n, ¢

JD IR, b

y pBGdUct<

5 sukh

as aclr6y

Nnart

%-25p S,

aC|d2§¢‘the

[ Ac¢

J n\lanfl fa)

or%én .

9 on

Pul tl \Jbl

perfdﬂh

I CIIIJ\JUI

pdld-GsBW e

Nt ral
TCTTC O e

act o28df t I

ne plé@e h

=at 4éx7cha|

-bces a
A\ A E™ K>}

o
T J

ngei23.4

hi R-Cg91 0

I COE§6 sts

of tes

fo%qlngl

et V\F?n

l IICIIDCI

€S—Ctt L,ul

cat al Mk

t . RerkisBW e

ll UII L;Ilalll

n o
eSS l ||ar

chnoP®dy hi

s mafy ad

a—eoht al

o
I I A

anBades i

n tbidns

of heat

veidh i

exchange,
y. Thus,

has s of

e PLAwRoS

associ ated with high heat exchange
react or |s particul arly

%SCIt this type of
iTOEH| o CKBFTIMERSY| METhef2rEed| | QUt nbY heSUPROEting
tungemﬂlbelﬁhﬁté‘ oneafibi® Biobdimf xide} PpA yddggeeh edétsub

eac
L8 EhmaRg By folgpas
malbs degreposh Slhxtpi)rte(wt%) =t bO(héa(tweoghtt«nf cosidmttegstophosphate) /
arly efficient

vl A b Pl RO

system The plates may be assenbled i n nodul es,

Exag%uﬁgogreater flexibility,
0 i{e r , It
the'tét

tBrEngYioR

act or

of Grspum splt

stlrr%(g ?ﬂcﬂ]
The F&ultinl

pOWa ECI I

or {met
c4 prid
11.
i nventi

3 R Rtk Ldludlor

cal

h

on.

mal nt

ous igfsaCt |
ed hlhp?‘ﬁ%erpw% & dried ahlibk. forﬁél%r%m@w&p at ambient pressure.

The® Xte@Bgtig p@\e&krfv@[s ﬂrEkEmFH’lﬂﬁ&S@f C @y Phor§BY iRES ﬁiu@ﬂld‘ﬁlmace
hOGI v ulion e efthB e nder

dhyuhhssmbEBMIHabke4for t he process according to this
The resulting acrolein prepared by the

ORPriS A

ISR

or

SYYRO L Ssileh e

IS 1 ncor

O

nrrE|a

e cas

P% §q“*l RS

i dati on

S Sht P pdisigfars Example

the

Poﬁthﬁas 30 % by

react or

fluid in the

whi ch

whet her as regards the size

id (Casfls

nto

‘??e(a product of
NipgendoesaniofCdler &nUlembicarCar Btd) fwas addedplité, 25’0hﬁl of pure water and
ttogg %)gate E?S g o% support of

mobpae(ﬁ\@tseln Mening e Semettbwctor ktday @ng atmrtp(bfq»r 3 rHoyrsgu ambsing temperature.
?%llﬁ%l ﬁhé’ Hfl@d &%Wﬁ@'e@ﬁb&gtof BAd: 'anlu'i‘f? gﬂ éb C to obtain white

such

hose

process according to this invention can be further

oxi di zed to produce acrylic acid.
enbodi nent according to the present

In a preferred
i nventi on,

a

process for preparing acrylic acid fromglycero
conprising a first step of the dehydration reaction of

gl ycero
parti al

i mpl enme

| to acrolein,

condensati on of the water and heavy
by- products issuing fromthe dehydration step is

nt ed.

In fact,

in which an internedi ate step of

the presence of water in the

dehydration reactor serves to pronote the gas phase
| dehydration reacti@2 by Iimting the

gl ycero

deactivati on of the dehydration catal yst.
for synthesizing acrylic acid fromglycero
over cone the drambacks of prlor nethods

Thi s

process

can
mhile
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Exanpl e 3 Procedure of Exanple 1 was repeated except
that 3.22 g of calciumchloride, dihydrate (Cad 2

wW@idae) 18v¥sko Pure Chem cal |ndustries, Ltd) waseammmpdo09/057818

instead of the cesiumnitrate (CsNO 3) to prepare a
catal yst of calciumsalt of tungstophosphoric acid
(CaPW having a conpositi GbleCGhi . 5PW 2040. Reaction
and eval uation were effected under the sane condition

as Exanple 1. Exapple 4 Prog¢ edure of Exanple I vvas
repeat ed except tha 6 g c|nj £
nonahydf at e (.Fe (r\‘g%ogm B’ﬁé A aé{?"%o @c&%lc
Ltd) was u¥eHY nst E“E% H}V%'gfqnal 4 3) ek

prepare|iron salt]| of ¢ gst ophog ori ¢ aci cat it
(FePW bf calciumsalt of t{ingstophospharic aC|d (°0)

Emeemg) B CNBIOsi tf on: 36@PW | 20469 7React i g@q.4nd 0.6

evaluation were efiected under the samne condition as
Exanple 1. Exanple 5 Procedure of Exanple 1 was
r epesthedhexcempatistal BetWéel ®xanipleonindn OxinphtadiviedeExamples,

h es. (ZroCl 2 8H20) (Wako Pure Chem cal
ol fHREH BhFg i -

(1)

(2)

(3)

(4)

(5)

) was used instead of the cesium
ni {m sheepyodapks) of ecleiparedeliydrandommeassion affglycerin, the yield of
t ua&%ﬁaﬁf&ﬁmm&e&ea qeﬁéff\eﬁ Eﬁé’ﬁ g lﬁg&é}r@mﬁ'd@w%y using the
Zr0 . Reaction an uation were effect
unﬁ%ﬁalbtsh écgcaﬁﬁlgcwnmet mﬁer&smgszw dniparfigylap| C@tféyst compounds
Pr Qﬂ&ﬁlﬂdﬁlﬁ ﬁftoﬁﬁﬁ'ﬁﬁt& \% Wascidenrat AIPBXGRPISi WAL rédlattddat least

o RO b 213 a0 (Vo Pure

ed instead of the
cedhen lmtbrmbéya@ﬁk ﬁ\m)a (lmuq:h‘ espauteidieaht Ipacuent ﬁﬁ/iehtloﬁ) was used,
tu I [N
LB SR08F R 56 Such PO IORE Bl 335 FRAE L i highest vield
t héfgawéelecfml’w gunggfophespilogiclac®anpl e 7 Procedure of
EX@EE'&n%I\M%ﬁ) B?E bad ﬁ?ﬁcﬁﬁ 15131an 361%%19 28 fﬂﬁfxé}‘ hﬁmeased by
chl 8” de Wako ei &1 tri ef d)
iog i lﬁ%gf @aa clgmeiH beleagifints fPHPe‘ @cﬁm ¢ oF thd Periodic
pr prreeohambmamsalm particulags saph fpROrRe tacihd CiafidiWexchanged
ha\éb&g a &orrp05| tion: H 075PW2O40. Reaction and
eval URCIOT were effected under the same condition as
Ex dipl conyers@uaod kkyceridiapduthk ydeldt ofodcrylingsidopteofipther iimcreased
aﬁg?\];{c_ﬁxgé’vatV@§stp51%0%[&9exﬁcﬁcf15gélﬂg fooG#guﬁll t&-Groep?P6 of the
t uR§EPBISHEYMeF Elementy lpmrw@@@e}ts aEPo Fe, Crandybet
3OSuppm¢@Eat@fysNhrDWHbH nt(hégﬁﬁbﬁ e@e@hﬁhﬁed&@lﬁmrﬁi&\is s@@ported on
sdssogﬁ) n20 rtoobaln

wa
aqﬁércﬂﬁ S§8 gt ‘%F ‘E‘Mr?é%‘t B‘bﬁ%% %‘PP&’ -‘(“d’““l ik Similaf ield of
separcd¢io dyeak’éthe egich exchahgéd Yo mpoendiss sobjattiedrnoskveral times
nlgﬁ‘gep ?g;117 6 mM of water were added to 7.09 ¢
|snu ate (Bi (NG3)3, Kishida Chem cal Co.
Ltd). The resultlng aqueous sol ution of bisnuth
nitrate was added under stirring drop-w se by neans of
a dropping funnel to the aqueous sol ution of
t ungst ophosphoric acid. Yellow white slurry was
generated at every dropping. The resulting slurry was
dried by a rotary evaporator under vacuumat 60 OC to
obtain white powder. This powder was then dried at 150
OC for 6 hours in an oven at anbient pressure. Then,
the resulting powder was fired in air at 250 0C for 3
hours by using a nmuffle furnace to obtain a catal yst
of bisnmuth salt of tungstophosphoric acid (Bi PW
havi ng a conposition: Bi PW12040. Exanple 9 In
preparation of the cesiumsalt of heteropolyacid in
Exanple 1, tungstosilicic acid was used instead of
t ungst ophosphoric acid to prepare cesiumsalt of
tungsto silicic acid (CsSi W23 Nanely, 50 g of
tungstosilicic acid (product of N ppon Inorganic
Col our & Chem cal Co., Ltd) was dissolved in 20 m of
pure mater to obtaln an aqueous solutlon of

. o o . — A~ o Y
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acrolein yield (% = nunber of noles of acrolein
produced/ nunber of noles of glycerol introduced,

wazooissss sel ectivity (99 = 100 * nunber of nob@EBIR2D09/057818

acrol ein produced/ nunber of noles of glycerol reacted.

The acetone or hydroxypropanone yield was cal cul at ed

as for the acrolein yield: acetal dehyde yield (% 2/3

* nunber of noles of acet@LAdMEIe produced/ nunber of

nol es of glycerol introduced phenol yield (% = 2 *

nunber of noles of phenol produced/ nunber of nol es of
glﬁcerol introduced. All the results were expressed as )
noP Ercepiefos @Rtragag agrelcin by delysiratinn off glyearwl charaterdaeddal that said
Theekiraionst casRd oein thesrlesits 8t 4 cahlyRNQaRIngNEShiyGt least one
acidmggéﬂﬁkb SPW 20 4q aﬁgilable %g %ﬁr et Q%gprodggk_ )
of CRIPBYYK! IPNgRRTOLonSR 8 deterPRObRIdAF c¥phangeq af)least partiplly with
( ﬁEt Rdg)onefcatibwe seladted ftsin eéﬂﬁedts) Bgiledgiggg@ lGrb@ 1 Q(glﬂr@llip 16 of the
T [. are; su rized in Table el ow. Tabl e

2T Snﬁiggé@goggggFBan to this invention in which

glycerin is catalytic dehydrated to prepare acrolein
anghagl¥bdss A%Ifin §, _\%"e)’ei@%ﬂ”& @&Hﬁi {sOfepk Ht%'ﬂrlﬁya{he general
uses, 'hecause acrolein and acryli aci d can be

pr éRredd (A hi gher yield and in higher efficiency. In

fact, the resimtapce Yo 2y@. g+ oHs,g emar kabfyy i nproved

and deactivation of catalyst can be suppressed

efpbgﬁﬁébly by using salt of heteropolyacid according

to this Hnedndregen,On the contrary, in case of the

conventi gqnal | yst h I ' .

deteriora ﬁoagqgé&d;ézc%a%)gt S%tcl)e%t%P?llggr? ;éreslz?nsts ibglosng}rll%bos(}roup L
i nta Gypyedidi of theRearodid Bable ed El¢ments gxeepfdydphgerns

whi ch isxeffregt g i n the presence of excess anount of

wat er , sgph a reaction as uskgg(gn aqueous sol uti on of

gl yceri n Yats atdGast oos flanentateissted fromuhs group qomprising W, Mo,
|'i Qi Zk, phadte Tan Ommthlat_Eie.erDer\(ledeGaaH@.OthSlﬁia%du&ﬁd

as a reagtion,.medium, Sti , . OW to the ..

i mpr overr%nlts af r‘eal’sggpgfgﬁ%eélttssgoﬁgﬁ%e ?mé?’gr%gﬁl%ﬁ?wnsmg W. Mo,
codi.céi Oh N, Trag &ct Mins Feh@o. Ma € w @ae Geae dinvible Snanid Pb,

cat al yst S . Exanpl e 11 Powder

of cesiuﬁ*@a ?ﬁggtﬁgﬁbgﬁgg %?g%g%ﬁﬁgacid (Cs2
5Fb5FNW2@ﬂi3<%% product of Ni ppon Inorganic Col our &

Chemi cal oGCob < §td) was fired in air at 250 OC for 3

hours by g§igg muffl e furnace to obtain a catal yst.

The catapysf evaluated in a fixed bed reactor

oper at edOuhder 12nbi ent pressure in a fixed bed.

Nanel y. ' I S y .
ang e o nbBel BRthi 60 47 XRl4RRARInHA"o F IR ERLR s and n is
t heayighsiive\nanbies iduding Oparti cl es having a particle

size of 9 to 12 nmesh. 10 cc of the catal yst granul es

or _particles s packed in a SUS reactjon tube . )
(di re?e%fof%almf OF & WAGTRIB GaLIRB LY I5AStANe R el megal cation.
(a concentration of 30 % by weight) was fed to an

g | f..2.1.9/hr b .
B egryRe i it Sapfiel et 2oy bl Wenltir: Tng

gasified glycerin was passed through the fixed

catml.V, e i T [ . .
e T aTbeBRC SPLREL MR fo 4 3hstdiligRuE B Phbit dEftains ot
gadeashane cleamans welegteddrpodhe igsoup pomprisng WYl YreandV.
oxygen: nitrogen: water = 6.3 : 4.0 : 14.9 : 74.8.

GHSV was 2,445 h 1 . Products were anal yzed and the
conversion (% of material (the conversion of

gl ycerin), the conversion of material (glycerin), the
selectivity of target substances (the selectivity of
acrolein and the selectivity of acrylic acid) and the
yield of target substances @yhe yield of acrolein and
the yield of acrylic acid) were cal cul ated by the sane
nmet hod as Exanple 1. Result is shown in Table 3.

Exanple 12 50 g of cesiumsalt of tungstophosphoric

o =t AT NN A~ - -
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salt of tungstophosphoric acid (Re-CsPW having a
conposition: ReO 08 HO 5Cs2 5PW2MO40. Reaction and

werabussion were effected under the sanme condipdoyP20®/057818

10

11.

12.

13.

Exanple 11. Result is shown in Table 3. Table 3 Then,
experinments were carried out by supporting the cesium
t uffgstmpbemphﬁtaay amenoHloladmé ni (DdDiSl,lermtbﬂE);aldAcdiﬁgdit&ﬁi contains

| < @%‘F CS&{ %{H%Sebg’lg?r@ ﬁkég Vﬁ\{\gd ﬁgtriu% gﬁx%nfjse%rjl&?%; tg %Pr%of)tl to Group
supperithg an,(pdte Tajde 0f(likﬂnghs of cesium

t ungst ophosphate) / (vve| ght of cesi umtungstophosphate

+ wei ght of support) npl e 20 15 of cesium salt of

t ul GEPEDFRSS mtmywrgctﬁcle@e 1 #e@wlf@w@)saechcgm@eued ippupported

Ni ppancdrfier. gani ¢ Col our & Chem cal Co., Ltd) was added

wth 250 mM of pure water and stirred. Into the

resulting white solution of the cesium

t uﬂ'@stpm@chi(ss paiam 35wherin saippardierofonmrides aitdhdat silica, zirconia,

M L . ed for 2 hours
Hio% en enpggn?o?helmﬁl%ce) ?lgggl ﬁﬂln%ﬁsl urry was dried

|n a rotary evaporator under vacuumat 60 OC to obtain

WhiThe REVERTof alYl §n@9¥"gﬁ‘a‘im¥‘@5tot fepndeir galatcaiaﬁ %toig grepared by

6 hours in an gven at. anb |ent ressure. Then,
r e$hf iRy PoRtine \iagolptip ot # @aft are mispalogelpgipd Jrom elements

hObFBJnt@)thﬁd fg: Group f1It wdtiudsmqe oﬁeecmérmulag@tble of Elements or
eval uat L on ] nail t.l on
MR T sSR! R EaliACR 3Tl Eoh B i mixture

the corrparl son between Exanpl es and Conparative
Ollrovh }gSe a Phg ek dalc n. .t
uc?ﬁyon 0 acr e?nr“gle‘g ér g%?o#?éalgt P%ﬁledf out under an
gI 96@@%&% pbaiy; wegt gis Qarca mlemﬁe efpaxyEen; g ngeegns.
remar kably such as hi gher than 90% by using the

catal yst accordi ent i vent| on,. i

o BeLBlasess it sy ScBhrshnaBertin vl cRIpRatign s, etfected at a
hetanpqrature adi1¢ OstocIDEHL RBV@Ado Ji0Wdwss.r epl aced at

| east partially by alkali metal, such as Cs or Rb. (2)

When het eropol yacid al one (which is outside the

pr &segess ifer/prepaong agadiqadd fratheglydesp icompeising| afirstistep of the

SUG@hﬁﬁﬁﬁoﬁl&eé&Ytﬁ{ of F%egﬁ% ea‘é?dleinnaéch?dlﬁggﬁea%ér cydeel)fjclalms 1
of rolein PW (T ungst ophosphor C aci

cohﬂ’/ raé’ido‘hStGP 09f|%a§l,zmg apleimto g5taligagid- acr ol ei n are
further increased by adding at |east one el enent

bel, ong oup,1.tq Group 16 0 he Per.i ogli.c

LE e?]gghe ca%sga(}et]ffngal g)r any qne ol £ a];{ns t?o t1ﬂepreparatlon of
catacmielamtm:mglwacidl’qyatﬁiﬂdra(tw)l dirgdyomnver si on of
glycerin and the yield of acrylic acid are further
i ncreased by adding at | east one el enent belonging to
Goup 1 to Goup 16 of the Periodic Table of El enents,
in particular, salts of Pt, Fe, O and Te. (5)
Supported catal yst in which the cation exchanged
conmpound i s supported on carrier such as niobia show
simlar conversion of glycerin and simlar yield of
acrolein even if the cation exchanged conmpound is
subjected to several tines severer conditions. CLAI M5
1. Process for preparing acrolein by dehydration of
gl ycerin, characterized in that said dehydration is
carried out in the presence of a catalyst conprising
mai nly at |east one conpound in which protons in a-
het er-opol yaci d are exchanged at |east partially with
at | east one cation selected fromel enents bel ongi ng
to Goup 1 to Goup 16 of the Periodic Tabl e of
El ements. 2. The process of claim1, wherein said
conmpound is represented by the general fornmula (1): Ha
Ab [ X, Yc Zd CGe] nH20O (1) i2b which H is hydrogen, A
is at |east one cation selected fromelenents
bel onging to Goup 1 to Goup 16 of the Periodic Table
of Elenents except hydrogen X is P or Si, Y |s at

oy T 1 T o o



