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DESCRI PTI ON NOVEL VECTOR 5 Technical Field The present

invention relates to a vector for nodifying certain

genes in plants, animls and fungi. Background of the

Invention 10 Wth remarkabl e advance in the genetic

reconbi nati on techniques in recent years, various

gene introduction nethods have been devel oped and

actual |y used. By putPERGRIBE(MNsults to practica

use, for exanple, in the field of agriculture,

reconbi nant crops and the |ike to which a novel

character was added, [ r onventional |y

i mpossi bl e, were prodﬁ@%&ﬂaﬁﬁcﬁﬁﬁ%ivated inthe field

in a large scale. 15 However, in nost cases of the

gene introduction nethods so far put into practica

: . full length of the desired gene is not

Ta#ﬁ%ﬂ&%a?ed, and a part thereof is introduced into the

host . 11) a--of f ate, .

vhat i D0 pispehe thy B SHaE ib)a YRASE o8, HUREEL ool s in
plart9 tnBRAE 8l Rlngl @ndom posi tions of the host DNA

However, when"two or nore of the same gene are present

on the sanme DNA 20 (when sone of themare not a ful

| ength), expression inhibition of the transgene (gene
Backptoané iofthe Iheentipduced (Muskens et al., Plant Ml

Biol., 43: 243-260 (2000), Matzke et al., Plant Mbl.

Bi ol . ,\W#B redfrkalld 3d¢2000) }he denetddticbmbimatiex prcksigi@ninatcent

a gene is greatly influenced by the position on the
yeatspgariddNAena iroguciedn mhthode havel een leve dprsieahd(avbyedly used. By

Plant Mol. Biol., 43: 221-234 (2023%2. Thus, )
putigngoihe $e5ulh th Braciagah uph dolesiside itp hepliecld ok agliqujtups, redeabinant

crofy a1 TaiCee BFB ISy KRt WS e V4ch Meipehom ptionally
o S RS S PRGBS PETAER L O Py ame 9

oL L 5RO ORIy B RS 8 B
prad'tﬁzgloﬂgéi AR %Hg?lh o?&%"&si&&?g&féqg ﬁﬁlsfln%duced, and a part thereof is
introduced into the host DNA (DNA of a host cell) under a torn-off state. What is
more, two or more of the desired gene are introduced at random positions of the host
DNA. However, when two or more of the same gene are present on the same DNA
(when some of them are not a full length), expression inhibition of the transgene (gene
silencing) is induced (Muskens et al., Plant Mol. Biol., 43: 243-260 (2000), Matzke ef
al., Plant Mol. Biol., 43: 401-415 (2000)). In addition, expression of a gene is greatly
influenced by the position on the host DNA into which the gene is introduced (Meyer,
Plant Mol. Biol., 43. 221-234 (2000)). Thus, expression pattern and expression

quantity of the desired gene introduced by a method so far put into practical use greatly

differ respectively, even in the case of recombinants produced from the same gene
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pattern of the desired gene, has its high expression

guantity and is stable, by the 5 conventional gene

i ntroduction nethod, in general, it is necessary to

sel ect a reconbinant in which one copy of a gene is

i ntroduced into a position having high expression

guantity, fromreconbinants in which the gene was
intrpduitctiothieetbd dissueamdorei o miradoetiagheioto siesieed depe prasdwofinged by

a |l arge nunber of reconbinants per one desired gene,
DNarmpalvaisrapil e Wit detail ed DNA anal yses on respective

i nes obtained by their clonal 10 propagation. )

Act ualAspordinglyy Boridemig ebtaia doiesprmbiRtnicyiaph spwiniherexaression

tical character, was added by.introduc

paﬁg{gg{f dhe 3%%1@3@ Belgd hay4is dpish ﬁ&@ﬁéﬁa’érﬂ“agtétéc%ﬂblsn%ﬁ&% by the
| i nes are pr.odu eq and t.heir. scree ing.is carrieq ouH.
confionalgent BRI PE HehPRoduc FHG End® dopyFeeral o SKléct a
e PP B oY R LSRR T Sl g v
oS AT RS AR Iy Tk b e TR IRl il on
the CRGOAERbIE OBy g?&lﬂ@i‘ﬁg &S[aRR1 AR Qﬁ‘?@éon@cﬂnﬁt@ﬂét ode\f¥sired gene,
maki ng use " Of a site-specific reconbination reaction

andt QadyiQC Bl SetARLIVORIA Bnd1@ROMAI fekHdtiS€ HHENEBtaRBd byN@eir clonal
host and a recogni tion sequence on a vector, In

propdpatipn. e s&aosllyofin Ppreduicings paetdmisinant ecoprios Mdsch &apabll practical
of acting by recogni zing these recognition sequences
chafaber eivasf ddsled 2By ainsrodsding| 3 desired r gohef dwadreds of independent
reconbi nase), by introducing a cyclic DNA having the
reccdelshafédlneg@ﬁ@f@tﬁ@eéamb@@@rSCIIGiEl@mg seqgureasiomit. as a vector,
into a host cell having a site-specific reconbinase
r ecogminusoRs e dfskrce foh erteadysimgepnaliceny stinp| desiied gepedo 2

e G W
s P AR OTRTE) SRBHEL i JR558] B Fgpoees
into: azl aggagsgﬁféaétt g flgcighgfo?lgsgcgd fn:cﬁsal%erénegg;grggén? ﬁltl Ita%ln strﬁﬁgf {n%Qing use

o AL B T N S B S AR g o

the hdst BN AIdAd @ z@&?g@ﬁ&n%ﬂ&e&% o' RcER! ind4e p}‘e@eﬂé@%f%@it%-speciﬁc
i ntroduction condition of the desired gene.

recoh¥lsi f4sdi dagdbie of @Mﬂig%nﬁa@b%ﬂﬁing th&e hBdoddRioh GeqifeabéAtheseinafier
controll1ng expression o

also simply referred to as recombinase), by introducing a cyclic DNA having the desired
gene and a recognition sequence, as a vector, into a host cell having a site-specific
recombinase recognition sequence (hereinafter also simply referred to as recognition
sequence) introduced in advance into the DNA (Fig. 32).

In this method which uses a site-specific recombination system, expression
control of a recombinase becomes a big problem. This is because the site-specific

recombination reaction is catalyzed by the recombinase both in the introduction

direction and the cut out direction of a desired gene, so that it is considerably difficult to
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the reconbi nase sufficient for the introduction of the
desi red gene and expression shut off of the
reconbi nase after the introduction beconmes essentia
for putting this nethod 5 into practical use. For the
pur pose of solving such problens, a transient nethod
which is carried out by separately preparing a vector
obtdiawi regombidenti efeidtage eluaria vastelde agniductrn cemiiuem of thendesired
anot her vector having a reconbi nase, and introducing
genghedecardinzlve declepmenioh adeshwiueder suiahly qomerolliegtrsgression of
Vergunst et_al. which can constantly express a 10
the resoBPBIasa seficent i dhe introdpctignaolthn devined S5ne abdk prrasssiQsnshut

of .the reconbinase by introducing a desjred gene into
oft §F s GBS GR o ol PR Do rRaes Brastn rudEkghisapsthod
.tet %I. Nucl . Acids Res., 26: 2729-2734 (1998)), and a
intoRRAIBE IS cceeding in integrating a desired gene into

a tar qﬁo‘i iy ?uﬁé;%o%g.o%sothng %EEI?&?&D?%S Og ﬂ%nﬁélﬁnllhe *%d which 1s
usi ng st tes SpaciTiT “Feconbination systens of pthage
d o ELP- : t .
R AR e e SR
seqiin®t 860 ARbther YectdhSkviB0a (k3RBinasdl @D tintrdRicinB! Bbse twibBvectors
183- 200 (2002)). However, even by the transient

intoTBtHdQ celPafd AR Intdibodobf ak@ingi BOal hehich Rh@RERHantly express a
reconmbi nant is considerably |Iow, and though there is a

reciifindde i at hog tdihtand r @emoshitnafit sxpresienobf ahde@dedtibifase by
hi gh frequency, its actual proof is still

introdisufef 4 desenetl .ge@OinDm attirgetopdseionhdmcte sadaodregi pgoptosed (éergunst
met hod of Vergunst et al., the reconbinase is )

et af oNedindeids Res. .a30 Ré2XWBAdOPS))1dnd achast plticepsdingiis integrating a
introduced into a target position, sgQ that there is a.

desigeehgraie 1810 2 EISSt gsitian Sndhe Fhrogepene of apirat by s sggspecific

recqra AR BT S B TRV s BBt . eed opese method,
s Py Pt S R P RS0l o
Mot?%?c;lt i‘;@:nlgggzdgf@g@g?ve- descri bed techniques for

roduci ng ed gene into a host DNA a

t echni \)ieg @{gnc 'BP,at egg;éfé?ém amﬁ%& %a&gﬁitﬁ' b eb6Hifhg the

invert_e . al SO pcu |ntege .
inteh@&OFRbABIHaAN i SEM AP 1owS ahdendiBhNadefigra Agloat &t{a%qu that
(0]

-3 or inverting a certain gene of a host DNA "a ne
recobibifdnts SRS abired -8 RERighi fequency, its actual proof is still insufficient.
On the other hand, according to the method of Vergﬁnst et al.,, the recombinase is
continuously expressed until the desired gene is introduced into a target position, so that
there is a danger of causing in-stabilization of the chromosome due to generation of an
unexpected recombination reaction of the host DNA (Thyagarayan et al., Mol. Cell.
Biol., 21. 3926-3934 (2001), Coppoolse ef al., Plant Mol. Biol., 21. 3926-3934 (2001)).

Also, in addition to the above-described techniques for introducing a desired

gene into a host DNA, a technique in which a gene of a host DNA is deleted or inverted

is also included in the genetic recombination techniques. As the method for deleting

-3-
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reconbi nati on system and transposon in conbi nati on has
been reported (Van Haaren MJ, ONDW, PI. M.
Biol., 23: 525-533, 1993), but in order to obtain by
this method a reconbinant in which a predeterm ned
gene is deleted or inverted, it is necessary to 5
produce next generation individual via a crossing

or @bapingandemhiat gdns 6baehost HENAr ebatttodt whichotiseohd iteispaific
the i ntended reconbinant is considerably low In

recamtididtionnsystehi sndrehimpdsonainsoorhizisatenplssheei Iregortedf(Van Haaren
i nduci ng in-stabilization of chronpbsone and

MITn8W d¥WatliloHobBiolr, @8 oFasi-hamtl 293¢ bwridiondsh §o oltthie byhisgnethod
of the invention is to_provide a vector which can 10

a TeppipbipaRicin; Wiich adredsprymitedazeeds delgted «xidniesteq, it is necessary to

redet erm ned paosi.tion of a host DNA at a high .

pro qceaa@r&eyewl%e@t‘f@f@ VEBAICTORLEAHR $8d (ibahis tpae 1B probability
cel) .and also.can delete .or invert the host.DNA at a

for §Raitto i HERC oS T BRATh  OTRICSIE0Y JAN: nf SldiPals rethod

i t hout ad, i nfl.uences on.the host cell. ln .
ety PN ik of B v RE b KOBaitREe 4 pptoimation of
[ de a method for introducing one copy of a desired
‘B“ggﬁﬁéﬁo a predeterm ned position 15 of a host DNA at a

hi gh fA&F}}&\%ﬁ?” Cﬁﬁ[b tOIB&E{ of e @anﬂdﬁf kus Sf(t?ﬂdéj RQRcfoP&vhich can

host cel is carried out usin i's vector,

intréiiin BBE B drar dRbOEERUY pre@XEdindd RitRAIE (DN BN ARat a
predet erm ned position w thout a crossing step and

highMrefauity arivhonfdny Bhd GeMeasesuph thBehoshost atehlso caf delete or
Di scl osure of the Invention The invention relates to
invetrtihe hostl IMA g a piexdeteomip20 posi{idn) wRAhvect @ossognpp akngtiamt any
i ntroduction cassette inserted between two site-
bad gpibedntces upat tebiosasell. r doogiditidng anstbepueljess ofahe imvention is to
site-specific reconbi nase gene which recognizes the .
proyie e msghwdithr mtrodecnhPraewyrab aslgsirad gene ey hiedetegnined position
wherein the site- 25 specific reconbi nase gene is )
of afiest PNond ¢ igh g‘P%}émPTh @’“ﬁﬂ%%‘dd@@i‘%%&@é’é’%é‘?e hosj e vhich
. vector according, to the ahove ,.-Wherein the
s ey aawl%ﬂnsc‘é%g& £ %H}faﬂdhf@g é%*?%@%gre@?’?rfleg a host DNA at a
preiegei%@o tlTbae I&lnp%_%liioﬁ %]1&10%{ § Cl%g§¢ihé Ist%}r)] %gd ﬁc’Nlilt%Qutt al?l?rtbaa Ii‘r%’ue%gens ulf)%n the

host cell.

Disclosure of the Invention

The invention relates to the following (1) to (20).
(1) A vector comprising an mtroduction cassette inserted between two site-
specific recombinase recognition sequences and a site-specific recombinase gene which
recognizes the site-specific recombinase recognition sequences, wherein the site-
specific recombinase gene 1s positioned outside the introduction cassette.
(2) The vector according to the above (1), wherein the introduction cassette and

the site-specific recombinase gene are positioned such that they can be removed.

e
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The vector according to the above (1), wherein a

| et hal induction gene or a norphol ogi cal abnormality

i nduction gene is further positioned outside the

i ntroduction cassette. (4) The vector according to

t he above (3), wherein the introduction cassette, the

5 site-specific reconbi nase gene and the |etha
(3) i nductThervegenecardingdo ther glovt Ob) edkreiab hohatahditcyion gene or a

I nduction gene are positioned such that they can be _
mornpbologisdl abnsymatiip industion gefiecis ferthey postioind abbdethedntroduction

wherei n the norphol ogi cal abnornmality induction gene
casgefeq pl ant hornone-rel ated gene. (6) The vector

e RN NI HE Y —
RN I RERIE o Y C—
nbf0 VL S5 SR Sy RGSRpopohae 1o the

(5) sel ectghl ¢ OBE KL g60e tégtl'%g)sdb%eng WglHe th@emoaphtogogicai

i ntroducti on casset veéctor accordin

abn%ﬂﬁx%iﬁ’?ﬁx\ﬂﬁc& gen‘é‘?@igiaﬁt l?drnloﬁ@-%iat%dgi&%mt er noi ety of

e sel ectabl® marker gene is posifioned inside the

(6) 1 Nt T OCtel$RfbrGREGEIE o thd AbovE)Y fabRIn MeGN4 A EmbAe-related
t he above (8), wherein at |east "a structural gene

gen®W L£EYolahintshathesh gedeabl e marker gene is positioned
inside the Introduction cassette. (11) A nethod for

{(7) i nt r odiheivegtoa agending Wi tiehabooerpl)i sdsreimd dexdiedigege & positioned
vector 20 conprising an introduction cassette

insidgtherinteeustomeaseettano sit e- speci fic reconbi nase
recogniti on sequences and a site-specific reconbi nase

(8) gene Witiecteeias aseerdingotvethebose db), vheeein it pasti gt theowhole of a
cassette and recogni zes tfr?;e site-specific reconbi nase

selepl@blsgRTkeToRrne SeRfifaIned Insidserthe Htgduetioparpsehvi ng a DNA

in which one site.specjific re I nase . recognitjon .
() sequerki \FEO EOBTE Kk AV GhILITGT hises A HOUBISE Py of
the §& escga et:e ik%t e tehle h&? 8 2511'151 hke):ynta cﬁxic{'g 1 SePs(see%{ef ic

raconbr AT oR"Het REER TN 'Rt FodlET TSt E8set e i ety

f they,.V. r : 1 h ' [ f1 G, [
. 8 f

Q0P L PGB A1 DS SLL S0 AEGH 1 AR ABHR on
moiety of the selectable marker gene is positioned inside the introduction cassette.
(i1) A method for introducing a gene, which comprises introducing a vector
comprising an introduction cassette inserted between two site-specific recombinase
recognition sequences and a site-specific recombinase gene which is positioned outside
the introduction cassette and recognizes the site-specific recombinase recognition
sequences, into a host cell having a DNA in which one site-specific recombinase
recognition sequence is present; and introducing the introduction cassette into the host

DNA by a site-specific recombination between the introduction cassette moiety of the

vector and the one site-specific recombinase recognition sequence on the host DNA.
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(12) The nethod for introducing a gene into a plant

according to the above (11), wherein the host is a

plant. (13) A nethod for introducing a gene, which

conprises introducing a vector conprising an

i ntroduction cassette inserted between two

site-specific reconbinase 5 recognition sequences and
(12a si t ethepeethed éorrieicodvsingasgengente awlaetreccerdpgsptthoateye (11),

outside the introduction cassette and recogni zes the
whespindheshes¢ ist4 plagteconbi nase recognition sequences, into

a host cel | havin% a DNA in which a noiety .inserted
(13bet weeh M&iB0S fferelnlrogueing jacesisc Siiin srarisst dpfRpducy a vector

rresent; and introducing the introduction

conpRaug, 6 RGNS YSKS DRISTEY bErSeotih By PRICE Tecombinase

R X e L Y.
N R Lol ! Le -

e N e T ——

ol o M0 SR 0y SRR 0

spe&ﬁ_@%&'ﬂﬂﬁna@e Péc@Bhitibh 36HRNs 18 pRIs@R! adddir¥id4@) theMhPoduction
which a 15 desired gene is introduced, which

cas$e8RAloSThB obkthBNObY @witetpsdifp FedoMbifidlioh Betwéef)) the introduction
i nt roduci ng a vector conprising an intr oducti on

cas®@s Sedity oheer vator hel fieemolen iskited dp@ekh ithe two site-specific
reconbi nase recognition sequences, and conprising a
recatelsihasedecoganmnisagiedeestdrethe hostdNst i on cassette and a
site-specific reconbi nase gene which is positioned
(14put si deettethpdfaroamieducong acgsigdantoe plaet aceerdingi te dke e (13),
sLte-sgecific reconbi nase 20 recognition sequences,
wherein sheahst s Pla’dl | having a DNA in which one

055 RSP e RS SR BRSPS, b
s BB T oSO ORR g PRI SR AT IS
vt o e o, LSRR e

gk BESH KPS g 5oL PLASlof uaS Bl i
geng ggﬁgﬁeﬁé ifr DAL ERKRP BRI ¥eFieOWEHNE biEiNst WenBYvhich is
positioned outside the introduction cassette and recognizes the site-specific recombinase
recognition sequences, into a plant cell having a DNA in which one site-specific
recombinase recognition sequence is present or a DNA in which a moiety inserted
between two site-specific recombinase recognition sequences is present,

(B) culturing the plant cell into which the vector is introduced in (A), and
selecting a plant cell in which a desired gene is introduced into a target position in the

DNA by using, as an index, expression of a specific character or disappearance of a

specific character observed during the culturing, and
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(C culturing the plant cell selected in (B) to
redifferentiate a plant tissue or a plant individual.
(16) A nethod for nodifying a DNA, which conprises
i ntroduci ng a vector conprising an introduction
cassette inserted between two site-specific
reconbi nase 5 recognition sequences and a
si t e- peculfuringrtbe plabt pelbtelgreadanB) tchredgtapersiatd pladt tissue or
outsi de the introduction cassette and recogni zes the
a plantiedigissel fi ¢ reconbi nase recognition sequences, into
a host cel| having . ,a DNA in which one site-specific
(16} econtft Aagieod fcpgdityingre SBYheHAEh s Aptrodisng a vector
del eting.or jnverting a.part qf the host. DNA a :
comgPBES R ANl SHBFHAOTGHED RS PHfo SimehsHlic fegmbinase
cassette noiety, of. the vector .and 10 the,ane .. .
recgnERSIUSTRP oL Sisradle TreunieisTe bl desitnsduside
h T iatroduei j ">
the JREITHOn e af Beciffier 3he PGPS B ER el dyicon

sequiedcds, RN - hdst %gli AT DINA" iR LY b sie-IMNRifi MY S hbinase

conprises introducinga vector conprising an

recdgit/R0GHIRE 1§ pRs&iil frd AS8THEH REINRE R JaWQF the host DNA by a
Site-specific reconbinase 15 recognition sequences

site 3PéeLifc Sddotrbsdaeich fbletivdeaapErhitRas el Gl ibieiySof the vector and
positioned outside the introduction cassette and

the bEcH@Ripeeisic rfontidage sgeghifibt séqrenseintas dost@NNi ti on
sequences, into a host cell having a DNA in which a

(17noi et yThensehod tbrhetrodemgtargensiitte-a PpecicEordinggo dbabvas €16),
recogni ti on sequences is present; and deleting or

whergip ghe hasyis® Partt of the host DNA by a site-specific
recombi nati on between the introduction cassette 20

(18)pi et yA grethore frempediyiag p DMNANBDIhycamises dyfrosicinges vector
the. two site-specific reconbinas reco%nitio

con@ga@gn%éntaq@up Qn ﬁggspttebmert(sq tv?q?g e 16(359%&10 recombinase
rec%gio&ly%agﬁlgeﬁg%g{w :E Pi%egﬁ%?{%gci)@gaésg éeﬂ%yﬁbcglvig 8&%&?12)1‘1@ outside
R e
sengﬁk@i 8RIJs B & ﬁa@ﬁligf QHI\PMI{].Q&&L%%O&@ ing&te{d.caeiwéé%)two site-

I nt roduci !’19 a vecto conpri si ng fan | ntro. uptl on
spe@AS $&Lhfik8 eédoghlitioR SbYRABes! %r&bﬁ@aﬁ@@&bﬁb% or invertinfg_ a part

reconbi nase recognition sequences, and a site-specific
of the host DNA by a site-specific recombination between the introduction cassette
moiety of the vector and the moiety inserted between the two site-specific recombinase
recognition sequences on the host DNA.
(19) The method for modifying a plant DNA according to the above (18),
wherein the host 1s a plant.
(20) A method for producing a plant tissue or a plant individual in which a part
of a DNA is deleted or inverted, which comprises the following steps (A) to (C):

(A) introducing a vector comprising an ntroduction cassette inserted

between two site-specific recombinase recognition sequences, and a site-specific
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-7 reconbi nase gene which is positioned outside the
i ntroduction cassette and recogni zes the
site-specific reconbi nase recognition sequences into a
plant cell having a DNA in which one site-specific
reconbi nase recognition sequence is present or a DNA
in which a noiety inserted between two site-specific
recomggashigens evhraicio grsitioned s@side tremtrioduct®npasstatand (Bpgnizes
culturing the plant cell into which the vector in (A
the pige-spepifigdigeembinase(ragognitinmaseqesnses inig azplaitast hewing 4 RNA in
which a DNA on a target position is deleted or ) )
whigh Qs fepPBiLic fRIOMPINAgE IeASRIHER REJUERGS 18 HEGSEH 5 IANA in which
specific character or .di sappearance of a spegific .
a MOy d&%eétredo%%@%&wa u%‘ﬁeﬁsé’e&ﬁé EEPRRRYSg ,recaglatl% Segyences 1s
culturing the plant cell selected in (B) to
pPresellei fferentiate a plant tissue or a plant individual.
Bri ef iption of e wings Fig. -1 1S raph, .
showi 8 S e Ry S AR Aot B A DeH B @,
' . ‘ ¢ . : = .
ond §iEting = pllk bohOn GALAL TATA % LMEPBhAR i delredtn Budhed by

usin@N a€XATRA&, RprebdiSn BRI Hesfit Ubhtichr U dsabBERMRE d8YPSpecific
vector and its function. Fig. 3 1s a draw ng show ng,

charablengbseRRd \deeh iR ®itutiRe shavention, another exanple
of the basic structure of a renoval type vector and

i ts fyoytulaimingdBe plagt cell defecieddn @B) tigrediffenéntigteda plant tissue or

mechani smin which a desired gene is introduced into
a plant puddddtdr m ned position of the host DNA by the vector

of the invention. Fig. 5 is a drawi ng show ng anot her

mechani smin which a desired gene is introduced into a

_predet erm ned ﬁosttion of the host DNA by the vector
BriegDep¢itptioppd thg IBrgwingsi g. 6 is a drawi ng showing still

anot her nmechani smin which a desjred gepne. 25 is

i nt r oditledds Pr&rﬁ’%ashﬁ}”é‘%ﬁeﬁrb‘i’wg“do et shRitsrto Rptsed
. by the ctor aof the invention. Fig. 7 is a draw ng
1ntl§:hv3%058¥§\eﬁ%@q§ml.sm in which the vector of the

'pg‘;letr‘l%h ) 98 '4850R e 2ndi0RE, I hOMAR PR GBS %n example
of the basic structure of a removal type vector and its function.
Fig. 3 is a drawing showing, among the vectors of the invention, another
example of the basic structure of a removal type vector and its function.
Fig. 4 is a drawing showing a mechanism in which a desired gene is
introduced into a predetermined position of the host DNA by the vector of the invention.
Fig. 5 is a drawing showing another mechamsm in which a desired gene is
introduced into a predetermined position of the host DNA by the vector of the invention.
Fig. 6 is a drawing showing still another mechanism in which a desired gene
is introduced into a predetermined position of a host DNA by the vector of the invention,

Fig. 7 is a drawing showing a mechanism in which the vector of the

invention deletes a host DNA from a predetermined position.

-8-
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-8 Fig. 8 is a drawing show ng anot her mechani smin

whi ch the vector of the invention deletes a host DNA

froma predeterm ned position. Fig. 9 is a draw ng

showi ng effect of a lethal induction gene in the

vector of the invention. 5 Fig, 10 is a draw ng

showi ng effect of a norphol ogi cal abnormalit

i nducthiard endraving showieg aovt f@rfmtcrh@mism/ienﬂlio% theFyegtoridf the
~is a drawi ng showi ng behavi or .of a norphol ogi cal
invegies delstastafiost RYdck P14 Ryedeserppinad Rosiodect or of the

i nventi.on acts in such, a nneg tgj‘a?i,the_ host _DNA is

del et dd8at 158 PrEMESaPHBdtesbel 4 lebi! infgctiangzeng sn the vgctor of

draw.ng showi ng a nechanismin which a desired gene is
thef”tYFP%?Iﬁced into a predeterm ned position of the host

DNA 2N r.enoval .t ype vect or, ng the,vectors,of .
the | HBAD 66 dPtabyPhalid el "G BREREIcEl AR ormaticy
. Se ' qﬁs(' e is introduced into a
ind Cglﬁggteg%}gg?}?ib%ﬁoo %@qﬁ%gdtﬁ DNA using the vector of

the i ti an,i s Whi : ; f q :
gL QNal PhPindhiidvife %ﬁ&vqﬁéf g m%g?%%&%ﬁ%@@bﬁormahty

mar ker gene is introduced.” Fig. a

indifiow gide aviaSthe RLcBLRBE tha vestital Ads ESGRAN: $Bnh& that the host
Exanple 1 or 3 of the invention. Fig. 15 is a draw ng

DNaheveiegdat & pReibfetifinedposiiiene of a vector
pTLGUSAnpcodN for recognition sequence introduction.
20 Fi ¢igl@ issa alrgwiagi shgpwsiow mgclanson$t it andsibegene is
of the vector p2nd 1 of the invention. Fig. 17 is a
intrelheced mgfo shpedetermangleprsitiont efdle boitdiN Aeeheand ssmomabtypa vector
desired gene is introduced by p2ndl into a host DNA
amqgngtthe yigriters ohthedergtirh isoifedequence is  introduced by
pPpTLGUSAnpcodN. 25 Fig. 18 is a drawing show ng a .
r el at ifdHsIRi 1§ AHEWEESTORES GB% BrViER fedesirgrs gene; 1 iptreduced

into Aa ltsgﬂsgtiqpré Rost T)tl\lbg r&si?lg (’gheaverc];?osrtof 1R’?:I'Ai\n\irerzlat‘[i(c)m \{\r{’]tlo %vt}lich a part
of a selectable marker gene is introduced.

Fig. 14 is a drawing showing a desired gene introducing mechanism in
Example 1 or 3 of the invention.

Fig. 15 is a drawing showing a construction scheme of a vector
pTLGUSAmpcodN for recognition sequence introduction.

Fig. 16 is a drawing showing a construction scheme of the vector p2ndl of
the invention.

Fig. 17 is a drawing showing a gene introduction mechanism when a desired
gene is introduced by p2ndl into a host DNA into which a recognition sequence is
introduced by pTLGUS AmpcodN,

Fig. 18 is a drawing showing a relationship between the probe or primer
used in the example of the invention and a host DNA into which pTLGUSAmpcodN is

introduced.




10

15

20

25

introduced. -9 Fig. 19 is a drawing show ng a
rel ati onship between the probe or priner wused in
Exanple | of the invention and a host DNA, which is
hypot hesi zed when a desired gene is introduced by a
site-specific reconbinati on between a recognition
sequence introduced by pTLGUSAnpcodN and p2ndl. 5 Fig.
20 i s Fag.difalsi hgrappr sbyriap redionsiip betweesuthe pspbe or primer
Sout hern_ anal ysis on, the reconbi nant strains 2-2-14,
used ip Exgmple. b.ofthe mvontian anrha Jost DA prlirih e hypptisstzep veben a
1. Fig. .21 is, a drawing showing a gonstruction schene .
desigid R \y-“eere%qdmﬁcgﬁad@ﬁsﬁp%ﬁ%% RECOTRURCROPEV e i gpeogrtion
is a.drawing s i a _ge I ntroducti on mechani sm
seaygiehriroqithacp NgunEamwtrRf blbesl" sy pondars pt to a
host DNA j ' coan i on s ceds .
nost NS AHEDNEEIRY HofhaSHERSSE silpepyenateis on
38 1R _NBen,; bl 18_l s
the g o PR A T o AP S et Brample

1 Which is hypothesized when a 15 desired gene is
i ntroduced by a site-specific reconbinati on between a

r eCOQIRj& N is SEGHEREE sRdwiagug ecoRituBaCdSfmRe efNiRN dector
p2ndARSI pt. Fig. 24 1s a draw ng (photograph) show ng
p2ndAREHULE thefim@atibhier n anal ysis on a reconbi nant strain
91-1 obtained in Exanple 2. Fig. 25 is a draw ng
showi g &22deasitawiog sioowisg heree oirotithaionentchanipRvdRO aofesired
20 the invention. Fig. 26 is a drawing showi ng a gene
gen¢ m intrddedeiddry psd ABRIpS e wiiost BNdeista whichgemeogngtion sequence is
~ introduced by p2nd20 to a host DNA into which a
intrpdiced By PEbH 259e®.i s introduced by pTLGUSAnpcodN
Fig. 27 is a drawi.ng show ng mechani sm when a host |
DNA i At Athischdgwing showdgg iy fq?%wngléa hefitesni e probe or primer

usec?3 ?rtéﬁggxglg%d% g)ﬁ ’EIE)ETILII(V}éJI%'iAE}r{PgI‘?(F aN hiogt Bﬁﬁtggcﬁgs ﬂypothesized when a
desired gene is introduced by a site-specific recombination between a recognition
sequence introduced by pTLGUS AmpcodN and p2ndARSipt.

Fig. 24 is a drawing (photograph) showing a result of Southern analysis on a
recombinant strain 91-1 obtained in Example 2.

Fig. 25 is a drawing showing a construction scheme of the vector p2nd20 of
the invention.

Fig. 26 is a drawing showing a gene introduction mechanism when a desired
gene is introduced by p2Znd20 to a host DNA into which a recognition sequence is
introduced by pTLGUSAmpcodN.

Fig. 27 is a drawing showing a mechanism when a host DNA into which a
recognition sequence is introduced by pTLGUSAmpcodN is deleted at a predetermined

position using p2nd20.
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position using p2nd20. -10 Fig. 28 is a draw ng

showi ng a rel ati onshi p between the probe or priner

used in Exanple 3 of the invention and a host DNA,

whi ch i s hypot hesized when a desired gene is

i ntroduced by a site-specific reconbi nati on between a

recognition sequence introduced by pTLGUSAnpcodN and

p2nd2Fig 28Fisga d@@vings showimgve rejat{qubiop dgtwegn) ths povlengr grimer

result of Southern analysis on reconbinant strains
used 2n Examitle1?-of thhirmienteen red ExespDPEA. widicly is Bgpqthesiged when a

drawi ng . (phot ograph) show ng_a result of Southern .
desizgrhiggag 45 dpirefucesh by- #sitesaerifih dpcanehinatiog: petween - recognition

bt ai ned i n, Ex . Fig. 31 | d i how
L LT

i e R LR T IR
o GARREE 5 0D BSOS Lo A

A e T T

genSldbRicANRGY [dugl 1RGP B8LhRA 1S ¥RhSPl 315 Best Mde for
Carrying Qut the Invention The invention is described

bel OWBi%T._ﬁeIsad brawing ish@vimBec tdldtfonk g HEPKEASBe probe or primer
recogni tion sequence and a site-specific reconbi nase
used @NExasle 8| cMBhinSeiondandid Irs8 POA, fovldcli Bdgpbihediddonhen a part
system As the site- 20 specific reconbination system
of DPNA exdelgtké,byCr efté-specsits teenmbRaRen desteem a FcBgHRIn sequence
system cer system fimsystemand the |ike which are
intredpad Ay edLOGLEMAMpeddoargan?nd  such as phages,
bacteria (e.g., Escherichia cols) and yeasts are known
(as alig\dZaga dewing showhigg seaginrodustion msted by poonverntional
1988), Euh its presencge in higher organisnms is not
LYPCYRS I Yyatc! U iBrSperTic ReEODUBRIOP V8N t hat even
when these site-specific 25 reconbi nati on systens
separated fromthese m croorgani sns are introduced

Bes.{ Mo%e %ro(tlér%fing Out the Invention

The invention is described below in detail.

A site-specific recombinase recognition sequence and a site-specific
recombinase gene are elements of a site-specific recombination system. As the site-
specific recombination system, for example, Cre/lox system, R/RS system, FLP/FRT

system, cer system, fim system and the like which are separated from microorganisms

such as phages, bacteria (e.g., Escherichia coli) and yeasts are known (as a review, N. L.

Craig, Annu. Rev. Genet., 22: 17, 1988), but its presence in higher organisms is not
known vet. However, it has been revealed that even when these site-specific
recombination systems separated from these microorganisms are introduced info biotic
kind different from the original biotic kind, namely when introduced into plants or

animals, they behaves similarly to the behavior i the original organisms.
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kind different fromthe original biotic kind, nanely

when introduced into plants or aninmals, they behaves

simlarly to the behavior in the original organisns.

-11 The recognition sequence and reconbi nase gene to

be used in the invention can be used by freely

sel ecting from conbi nati ons of recognition sequences

and rigéeoshigha®e sgarese aohscbmhbinasggaidab bsiukal mphe ifviestion

reconbi nati on systens. Especially, Cre/lox system and
can R/eRBsaly by eiredy esebbesig dhive @sbifedions tod- epegiifidrc sequences and

reconbi nation system5 to be used in the invention,
recapeleass zentregonaiiaitibg sueh sitesspedficmecombrndtion gystamss Especially,

the Iike and have high reconbinatjon efficiency. O
Cregoursstem prd R]pestanppie desirabdeassthpsiespesHic regqgabination system

t0 biyprel g Bl SR PEBE Debes A o dh ATy PiFBth 4o ke like
and Fope bl oot ReicR SHARER DY sahSEet & balshit fonge a qugation
type, BeoRERE SEMHIRE Tn Wit Tnd THSNTNCHRG e (ot £ IGRL Gibeotecofifiion
sealBEER vy FRE DS bR BhoonlOEalityn SRRy iy gooossar

thatit !?:l% elret‘:@%lri%(?ﬁ gé\gﬁ:ﬂcé he thidOc:E£GagNbd Qi gREEY %C i Y@fﬂg{nﬁiélase

e rec gene is not present. “Direction o

encddél B2 4RI PdchhBMasE PR GAScH NS BfdsériTor MheS vidibr B WEd ifRntion
cassette may be 15 either the sane direction or

togedip @it Bisdi rections. In addition, it is possible to
use a nutation type recognition sequence as either
one oflhthetrédustior cogetid inahe seqoresichs orentien isviedf inserted
the recognition sequences (Fig. 1). Wien two wild type
betwesooifni thicorecegrgiiem cepicosest wherenthatréaymbingse geae agmot ipoasent.
_ sequences are nutually the sane kind and facing the
Diregtia ofitheetrq seogniHpR seqenesddeserting thoingradadionecapsgtte may be
.. renoved fromthe vectar due to the presence of a
cithgra g i3S aSELCHAR OF APPPEiegirsclieBynily 4dgitionedels possible to use a

muth GORY (108N R AERB LS S IC A P Egon fedendtl S as

o SRR FRLERESTEAL L 21 e sare, Kind bu
SRS U L RS b Bt e
seqie¥iB& 418 TRANAILY BB same kind and facing the same direction, this introduction
cassette is removed from the vector due to the presence of a recombinase which acts by
recognizing these recognition sequences. In addition, when two wild type recognition
sequences or two mutation type recognition sequences are mutually the same kind but
facing opposite directions, or two recognition sequences are mutually different (when
one is a wild type recognition sequence and the other is a mutation type recognition
sequence, or when they are different kinds of wild type recognition sequences or

mutation type recognition sequences), this introduction cassette is not removed from the

vector even in the presence of a recombinase which acts by recognizing these
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25 sequence, or when they are different kinds of wld
type recognition sequences or nutation type
recogni ti on sequences), this introduction cassette is
not renoved fromthe vector even in the presence of a
reconbi nase which acts by recogni zing these -12
recognition sequences. Also, it is known that the
recagnitenspaenteésc rAdsnnths kadwo thas fietsemsperifibrecambohation syséem to
invention functions disregard of the |length of the
be ysegio thevinvertiionrfdogess diseegortb phei longth af dhearegiaevihigh induces
whi ch a DNA of 230 kb,natching.the | engt h of,
recoprtosomad wascaphtin odtice e dMIAa o238 kh Mafcling athe length of

R TR NI X R
was, SHRACOHLFITG A Y9G BTe 30y G FRPEES oSSy BElrthe Iheth of the
intrcil;tﬂ.i%}j%rp %%%ste{tg s orfog té{]a?tﬁécru?agﬁzgﬁ'mrﬂtgﬁ gitng%n ?itngfgntfotﬁl S 1n addition, the

ntroducti'on cas SO _ reutarly” ~
poslipdr el (AR snelo LA WNEROREN Dyal A Bttt

limifcdS S Gt SbeBESH the hvBRINESA He\WRtatiel 8o $RES gtfdgﬁs a vector which has

reconbi nase recognition 10 sequences an

an BitrbBudRACtdskGte’ REQTHI PASROIRNE SRGPEYING récombinase recognition
site-specific reconbi nase capable of functioning by

seqUeREROMAZ b RPelspasfic FRONYITaké @BneS eaivdges sitavisdcl NrecBinbinase
reconbi nase gene i s positioned outside the

capabid raddfictiicmng ass etdognizing tinse viecognitiaf stientasy emferein, this
a reconmbinant in which a desired gene is introduced

recomttinasg gpred @ostiongiealitpdsiheiigrodiction easkastst DNA, or a
reconbi nant in which the 15 host DNA is deleted or )
i nver {edhavegoppkthet mventivad apesembiapnt igawhisk asdesiied|ggne is
obt ai ned by positioning a |ethal _induction gene or

3@@0%

intr%llcgh gqtq)@ ipgeéiptegglﬁns RES! 4?13&9; pﬁﬁh, §& ﬁéec 1%30% i ‘fvﬁlé‘,h the
o NS VRGO R S SRR s
by RN BafRce FRF R BEGh Bsfi o BURTRSPbERE Ykl ic) MERLHGR eone
outsHe O idtx%tdg%#aod J&Q'%E{H t?lg?tﬁ&%th L AR ge&‘? hes

encodi ng se, ylase, cytosine deamni nase

( codAs4li RO 1R T iRdd Pk henSaeadd the HBolel %’e%e @h€oding a protein
general |y known. However, according to the invention,

capddR 85 spdiNgs fidbabn tdfesls ¢atheddtSOcdige WSRH drad@iceliLs Aéuch a
their kinds so long as they are |ethal induction

lethgeinésction gene, for example, genes encoding RNase, DAM methylase, cytosine
deaminase (codA), diphtheria toxin, Bax and the like are generally known, However,
according to the invention, genes other than these can also be used regardiess of their
kinds so long as they are lethal induction genes.

Also, the morphological abnormality induction gene means the whole gene
capable of causing differentiation into unusual forms by putting the direction of

propagation and differentiation of host cells out of order by its expression. As such a

morphological abnormality induction gene, in the case of plants, for example, plant

-13-




10

15

z20

25

Al so, the norphol ogi cal abnormality induction gene
nmeans t he whol e gene 25 capable of causing
differentiation into unusual forns by putting the
direction of propagation and differentiation of host
cells out of order by its expression. As such a
nmor phol ogi cal abnormality induction gene, in the case
horrobneptelaeds geneo whicharmpbedwalfiagtsuchl 8 hplantlmermost aymbiesis system
genes whi ch cause dwarfing such as a plant hornone
geng yanlhes plans hormeme gigrel dramsducpbansystiot rgme, §p@¢péb of apical
transducti on system gene, collapse of ap
domigArchharge %frmgfg@mofrowngﬁﬁﬂnbal%rp@wagma of | lwé iapg theddie, in the
Vi ng of | eaf and the like in the host plants can be
host plgHs can heisehi s case, the plant hornone synt hesi s

to thih q@ﬁ? G Qo P JIosmEn Gy MBS VS EHe Bt il g sene
enccgﬁz?% ) %{Q?n ?éiﬁte%to %%g&ﬂgﬁsﬂ %% lﬁfqtsfx kﬁ)%g)or%%nq I%S&rcn:d for
exanfia Jr'éy?'ﬁ%oeée ?l?l) t)r?nsfe?%é{ g&&%ﬁ@g@ﬁ%ﬁ@@egg@ﬁg BSENatl

18987 e
Acaél o.%‘?na A, %051%3}9 1%@( glg%/f) (@%tgﬁlganggmgigﬁcggw gefle (HLJ. Klee et

al., &W&BEVELOPA@WU M@'(lQ@B?' g'gneQF iené Q8. K(eﬂt%g%) 31[ SBENBO

a rol gene group of rolAto ite et al
Jourpad;t/er 8983 (19964 ¢edd 65 R8&)).J. \Mnogkasaﬁ el pPlesenb. |Baol., 11:791
pl ant pat hogens such as Agrobacterium, as well as
(1988:))ahnd @il gbeagetip cofaeidltd YS(RE. Wlnteh@ttcdsejj Byeteeiohhil 6 33
present in a subspecies of Pseudononas syringae
(19&5B>)semtbrmﬂ aseseyr inrpja elgens suhaast Agrobyci¢rium Spewell es iaal
15 Gen. Cenet., 227: 205 (1991)) and al so
(Indﬁl@n%e@@oﬁmgéh%%e qofnghe@éﬁ)r @fac gukiel in @rftsw@ in j & esupgpecies of
v ri ous planti known. On th ot her ﬁg t.he pl ant
A& EHE Psep ?fgﬂ’lﬂ:*ts.i"’a’ﬁg‘?y%‘ W@‘éﬁ%”w én§%}@r?é§ Mol

o TR AT BT ARy g o

hke%}q%%m'ghﬁggmgkggwgne aUX|n and cytoklnln and

ncerned in a series of signa

transeyicte Bth??‘th%@ythfeogahtnhé 4 8' é‘ a? |1 Rribh g%;'stteﬁie gene

sensor, and e receptor

T
plant SKRROOEs GEE s TgibKaleilmDt @hylene, auxin and cytokinin and proteins
concerned in a series of signal transduction pathway for introducing signals from the
sensor, and, for example, an ethylene receptor gene £7RJ gene (C. Chang ef al., Science,
262: 539 (1993)), CKi/ gene considered to be a cytokinin receptor gene (T. Kakimoto,
Science, 274: 982 (1996)) and its mutant (ex. CK72 gene) and GCRI gene (S. Plakidou-
Dymock ef al., Current Biology, 8: 315 (1998)), as well as IBC6 gene and IBC7 gene (1.
Brandstatter and J.J. Kieber, The Plant Cell, 10: 1009 (1998)) and the like are known.

When the invention is applied to a plant, any one of these morphological

abnormality induction genes can be used, but particularly among them, the ipf gene
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Sci ence, 274: 982 (1996)) and its nutant (ex. CKl12

gene) and GCRI gene (S. Pl akidou- Dynock et al,,

Current Biology, 8: 315 (1998)), as well as IBC6 gene

and I BC7 gene (I. 25 Brandstatter and J.J. Kieber, The

Plant Cell, 10: 1009 (1998)) and the |ike are known.

‘VWhen the invention is applied to a plant, any one of
whighh eziise reotlpprs| Sgipecal dombroearand the 7ohgees gonpgendde odsausing

be used, but particularly anong them the ipt gene -14
forngiioahol haisie Teels) aps dwsrtitgpi waying o leaves eandnther ke fpla plant

reschged F RGP PPrS SRR O MEATBLOY RS H4lie indetion
send oo e BRGSO Tt 2PPLhGY HaPy Peicie: Fin <gane pistc
e .t hey

DT SR SO RIS

SEERTTE S At Bhdrogy e
Dot 1Al pEoRhe B uRL ot he AT dnetd g, he

recningh L8N EﬂéeintrBMEQidﬁ@sré{te,grﬁrlg?vec&{lbihgs% gene antdhgle lethal

I ntroduction cassette, the reconbi nase gene” and
inducBbRalene iddHE tm&ﬁhcﬂsgleai%nbhﬁalﬂg rRNQkBEI geBb may be positioned
abnormality induction gene nay be positioned 'such

suclt Hiat tHeheyn GanchevaiaieerdfiehaicRianghd ef the Webtofof dHedn@ntion is
the vector of the invention is 10 called renoval type
callatesnarvhl typeiecwan dihéocdnealscebé reatidedy, foorexaxplapineerting the
inserting the introduction cassette and reconbi nase
intrggesetoh elsvetia adt feepmbimeseogenchbetvaen gritbei one ofetdaerccesnition
inserting the introduction cassette and a recognition
sequeaerseineetiag the mtwdyetionkeaseptignand: heecogpiionisequenpopf the same
. (Fig. 2), or, using_recognition sequences of kind. )
kmddilrrf? Bieersime qiresHPR %}é‘gr%)eé?@ AL JRCQEBH B EYeCRS @f? kind glifferent
i ntroducti on cassette nd.insertin

h , . .
from 4 AL LTS e O e S inlaasgine o
reoor R oLl O sRBRIE B R R in §R FecoBRbRaRMibss Pipween
thesk 8%Q %Ho%{éiggn s&ﬁ‘l%ﬁ@etstfgcin Bl% shing %ﬂ%&tﬂﬂf ﬁ)ﬁgﬁﬂ&ew\fm 'tft'ﬁ{lreecognition

r ecogni t he' recogni t7 on 'sequences’ I Msert i ng

casskitd, tRAHRb B SBSSE tﬁlﬁc@&@o%rﬂfes lihdRcbilifon Bhuentl®inserting the

removal type vector is particularly “effective when a

intr@RBEon Tadsbité QYGRS 1kBL@IPBRNITIGE HnfovRY tffRevector is particularly
Agrobacterium nmet hod using 20 a binary vector which is

effeétple Whercapgae ingnsydaced int piaitr @b by itiond grdbsaerigh nheliodiising
wld type and nutation type can be used al so as the

a binsgogridriwinck eqagnioesuso nbispesfd inmodusgon.  Also, either of wild
type and mutation type can be used also as the recognition sequences to be used in the
above-described case.

In the vector of the invention, when one copy of a desired gene is positioned
inside the introduction cassette, one copy of the desired gene can be introduced at a high
frequency into a predetermined position of the host DNA. In this case, as the desired

gene, various kind can be selected according to the object, such as a gene capable of

adding a superior character to a host organism and a gene which is not always capable
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above-descri bed case. In the vector of the invention,
when one copy of a desired gene is positioned inside
the introduction cassette, one copy of the desired
gene can be introduced at a high 25 frequency into a
predeterm ned position of the host DNA. In this case,
as the desired gene, various kind can be sel ected
of 2d8#@erdiupgribOctabftehp @Ciost StpahisAstia igasRs@eP el uddf on a gene
addi ng a superior character to a host organismand a
expi@edien wieckdnisns not al ways capable -15 of adding a
superior character to a host organismbut is necessary
for stlucyddaivna vgenea selxprissinarkeneeman ssd imthe invention, a
addi tion, when a selectable nmarker gene is used in the
recanehiegnt iiprwhieh a desitdnganans introduhed inta aduedetestinpdneosition of a
introduced into a predeterm ned position of a 5 host
hosDRA A rfiddad reccainararn Whichthe hosh®Nbde doleted o1 davesiedpt 2
or inverted at a predeterm ned position can be .
prec@pqrmg}egrﬁqsylogézp}égﬁ & l’mq%ly ﬁﬁleptteg, l@%l@s@ﬁp{iﬁgslelﬁ or disappearance

of 5P RREAN 2R WO uDS POT T rAbp QU BF 1 e as lpeparker
sen afe. 800 RS APl iepiep b SRR PhdRaern ey be
ol P A SSRGS 48 1 APy
posi@ﬁﬁ IOE ok BRPONS Wi d%s‘é}feg %@1’1@ R%o bRNintfodRRed, lr ApodiBh gfahere

the host DNA Is to be ed or inverted (also cal

the hédt WA RO Bid @ldted bRindeded (200, call&Btar@s QBREISK). Mhh 84JtiOH, the
t he sel ectabl e marker gene and ot her noieties

protaSier wedietyadf genelectdbby Maried Qfene eind . Jthéramokeies éparcairell yene,
positioned inside the introduction cassette and the
ternfinatge te/@p giay i bersepiratelye pbosencdNAsidAtlwointradyction nusefn dod the
used as the selectable marker 15 gene, so long as it
targetaposiini ofttho ogddNANt dlsdheny surdorandfe ushé a3 theesgtactableomarker
the host DNA, and it is expressed in a host cell and
geng, i lanpael gap e ditreffuseph poa thercestasfof thpingetsiassey thp hogt dANA,
and gqeiésq:?(g}elg Sgitaglgqtsg géq, g'g{ @E%&L%%‘é@ﬁ@%@ﬁ%&f tlhg e%pression

e B, ST, SRR A SRR rscan
el SO RIS BRIFNSHER, B 8 o o rosons
(hyé}f)ﬁ%iqesphro?ﬂo%ﬁﬁ&%s@g @eﬂét herbicide resistance genes such as a
phosphinothricin  acetyltransferase (bar) gene which provides resistance against
bialaphos, and the like can be cited as typical examples of such a selectable marker gene.
According to the invention, one or more of these selectable marker genes can also be
used.

When a desired gene is introduced into a predetermined position of a host
DNA using the vector of the invention, firstly, one or two of recognition sequences
similar to the recognition sequences inserting the introduction cassette of the vector to

be used are inserted in advance into the target position of the host DNA, and then the
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bi al aphos, and the like can be cited as typica

exanpl es of such a sel ectable marker gene. According

to the invention, one or nore of these selectable

mar ker genes can al so be wused. \Wen a desired gene is

introduced into a predeterm ned position of a host 25

DNA using the vector of the invention, firstly, one or
vectonef die Ineeaip fsiimmodired @ne eke Bosvickirvilich kéeps this DNA using a

recogniti on sequences inserting the introduction
concasiveailtye kodwi lgene edtodoctiom mbthods e@nahe oihes drtddwhen the host

advance into the target position of the host DNA and
DNAhsndel¢ted ot Gnvastedont pradeterinimed masidionj oné or teiduafertcognition

into the host cell which keeps this DNA using a
sequepastelilaniel thy recnenifion epraienersipwEtY ba inferdusison @ssqtigeof the

ot her hand, when the host DNA.is deleted or_ jnverted
vectgf tabgpssd @feinairifddnigasiadiasant T8$En § thewgstrpqséwagnffhier(%ﬂer

S s.simlar .to fhe rec t|o nces
the pgrdRr it Rt aﬁfhlq*hge&s)swepé% i the

samp IpBE 1557 BT eoedicfefor ?%fi‘r%g aerd P o
| nventiane s, i OgSEd GL8 i GPRELEELL AR, KRBRAnce

this ane manner

with DLEQHURIARN 9 s C63] &1@%:%» Hﬁoﬁ%oﬁﬁg% 5%9, Hﬁloﬁuﬁeﬁhﬁ random

recogni tion sequences can Intr Into a

1nt0QNé\hb§t IBRNAO LAR Bfetvectirtdl the Hl%h‘ﬁtkon”i%ﬁiﬂ od intkdHukd By %é’f?ﬁn% out
the recognition sequences are introduced at random

DNAMNnalysRebyhg sbnidfonAlytkdoh@ Metberandfthdrbiey baMeting iaokosreyll in
be introduced by carrying out DNA analysis by a

whiclothegmédetsralined dondwn ofietbgdtianstquisere by ispbdctd go she target
host cell in which the predeterm ned nunber of
poﬁnenognﬁ@M@mm$3¢menwhheEﬂgﬁpnﬂhQMUced into the target
p05|t|on or an adj acent %ﬁon of the target position.
t hebsibe msthoddpr mﬁpdwug:t g'et:tnéové@ﬂrmen@@n tfrea host cell, for
|nvent|on into a haost cell, for 15 exanp physi ca
exangplg, cmgﬁﬁcaawnae?h?@aea Isiehods sichi 8y & ﬁ]“é"cctlﬁﬂsﬁl%tﬂl‘%@d an
an electro ation ho pol l.ene C
cleciappiation iR, g PAEHY fs*n%r%awgl o s%&@bo%ga el gug a high
ration thod can b ntrodugt i
Spe‘%e?ﬁ%%é" P?Fteg BTe % nP |"“*°’c%‘f‘?"E df‘f’S?‘F E‘lﬁ’gh"dg into a
P S a 5
plasf B8 o ell U A epRL ‘Jb?!of R ePlaphbhoeic? P tant ﬁ”ﬁ‘%‘. BRDy 42, 205
(1991957 afusdain, 18T RRdpihH €8s Sin indirect introduction method which is
carried out via a virus or bacterium which infects upon a plant can also be used (1.
Potrykus, Annu. Rev. Plant Physiol. Plamt Mol. Biol, 42: 205 (1991)). In this case,
cauliflower mosaic virus, gemini virus, tobacco mosaic virus, brome mosaic virus and
the like can be used as the virus, and Agrobacterium tumefaciens (hereinafter referred to
as A. tumefaciens), Agrobacterium rhizogenes and the like can be used as the bacterium.
The vector of the invention introduced into a host cell introduces a desired

gene into a predetermined position of a host DNA, or deletes or inverts the host DNA at

a predetermined position, by causing recombination between the host DNA through the
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20 carried out via a virus or bacteriumwhich infects
upon a plant can also be used (I. Potrykus, Annu.
Rev. Plant Physiol. Plant Mal. Biol., 42: 205 (1991)).
In this case, «cauliflower nobsaic virus, gemni virus,
t obacco nosaic virus, brome nosaic virus and the |ike
can be used as the virus, and Agrobacterium
mechariehadpisenised(hetetdinaf therfolefmeriean Kactiass>. A. In order to obtain a
tunmef aci ens), Agrobacteriumrhizogenes and the |ike
recopEmndng tissedr agetduebitwant celt from the BnFHENAenoedfiedhost kell, the cell
invention introduced into a host cell introduces a =
afteti@she dutrodpstien jtrrabnent pragidest ephiuniag fhosvectasnofotheainyestion is
DNA, or deletes or inverts the host DNA at, a )
prolfpratrsk enchirprdtfiepeidiaterdon, theyuspali giayg Whtle gisbivig: penselection by
.bet ween the host t hrough the -17 chanj sm, .
Pt TSR ROCORN R PHPTERE 11 BRF G ChFaHEChET e sepe or
r to,obtain a, reconbin ti ssue or reconbi nant ..
a sefipfoble AHET REM SRR 1 e ShoC clirscler G Bdcion

fit.er i_ntroduction treatnent carried out using
Ort]%h%k%voefgﬁ%gedgf the invention is proliferated and

re-differentiated in the usual way, while carrying out

selection by 5 optionally using an index such as
<AExRression of a specific character by a desired gene

or a selectable marker gene or di sappearance of the

speci fiwgercihaRAEHLEDf BRUSEshtiBY i68ied! k GBsired gehBRad bk entBfduced
the gene. <Action> 10 Wen the vector of the

intol M1\pesletepmined piibn of ddsist BINAeoe tirahod WAL candbie edleted or
into a predeterm ned position of a host DNA, or the

invehted tat Ditfedeenmbed gekitbrd Amechanientiedvhath agene is introduced into
predeterm ned position. A mechanismin which a gene is

a predeterodnadasitionand a mechadsie inivhied dséstion jop nvarsiprals generated at
mechani sm i n_which deletion or inversion is generated

2 pepdetepmiged deasion; Aedncpd vt poffcomhigaden bsiegn the vector of the

o T R R T

ibed in the foll ow d th I i

vaslo e oeingles Ford 1afaaceit « Ao T BRI Bon

mec IR YA HRAIENAIRG] FleeR a0 pIREL0L S Phe ALt BRUL not
0 e I'nvention are no imt 0 eSe exanpl es.

«Ea ' case of a vector of the construction
im g s PrpE

ich an
Firstly, in the case of a vector of the construction of Fig. 4 in which an

introduction cassette is inserted between two site-specific recombinase recognition
sequences and positioned such that it can be removed, and a desired gene is introduced
into the inside of this introduction cassette, and a recombinase gene encoding a site-
specific recombinase capable of performing its action by recognizing these recognition
sequences is introduced into the outside thereof, when this is introduced into a host cell,
the introduction cassette moiety is removed and cut out in a cyclic form by the action of
the recombinase expressed from the recombinase gene introduced into this vector. In

this case, when one of recognition sequences similar to the recognition sequences
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20 introduction cassette is inserted between two
site-specific reconbi nase recognition sequences and
positioned such that it can be renpoved, and a desired
gene is introduced into the inside of this
i ntroduction cassette, and a reconbi nase gene encodi ng
a site- specific reconbinase capable of performng its
insegifrig ths myrodecogmiagdetty i nasdudeddognd DiNncomsaEqeteimcths hiost cell,
i ntroduced into the outside thereof, when this is
the pveottsodetdi vicwraletost recahbipa@oagahefunatiorododtdusn site-specific
cassette noiety is renpved and cut out in a cyclic -
recdnghingting phéhactelon fam inttpdueteano siisetés anaistprangds B fecegnition
the recqnmbi nase gene .introduced into this vector. In
seqyapies Qe hoghidNApard Be degisssiggime iibitredecrdripiodhe pagifigyy of host

Q the r nition sequences |.ng this

DN Fﬁﬂo‘?ﬂ]&}&gﬁ%ﬁe%@é{nﬁ&q Qe ﬁt‘P%‘gJGIE@?ﬁe‘%H? a DNA
tai in th t || i he. -d [ d .
s T SUCNTC A L —

oD BB e SIS P) 10-Bh e VLA ] B vt
s SEHETRE AR, DAl PN o B B BRLSE B0 ot i

intré R ed SR8 hbd: QRI SEAUEMES al rﬁoiieﬁzt meducetktivElDiheXwo FRognition
t he other hand, when a vector like Fig. 5 or 6 in

seqUMACENT b PR 118N Hatinetth® Biine kRO AN ithY sdrhe dir@EioANk RIS Recognition
gene and the desired gene are simlar to that of the

sequidCéoinsating Fheg intdhdubtidn tdvsetien rpoekdat, isae-spaetdcombimation is
positioned such that it cannot be renoved, is

causedt badwere dhd mitmdactos tassettd andiribis wheietya amdi theydesired gene is

~ inserted between the two recognition 10 sequences

introdaspd dntp b yegien wWhight ik énssged brliween diedrechgnidemeequences of the
direction as _the recognition sequences inserting the

hosi ANAgdigs: f 8Rd Ehssette i s present, site-specific
reconbjnation is caused between the .introduction
casset’t80 BN e vefigr spgwn I8 Heorads PEEPYEFInLQ a host cell
intr ced j.nto the regi.on which is inserted between ..

havinga BRATG D And dnbiRhratestifl sedhsap iR e FEBamition

6 . )t t. ' b Qg

s e A ER BB e ffefe o

recddlindde %@E & 1Ofhe RERY Ml iBR-s &gﬁ'@dﬁk?eﬁtréﬁﬂeehqgtot thel BRIA. thus
recognition sequences insefting this introduction

cau$ifs § phdRmehoh M ﬁfﬁfi%’l %?Eacetﬂéﬁvééﬂtth@ FHeBEHiQON SRBERIeE ﬁs@ﬂﬂhg the

reconglnase gene o e vector are non-specifically
introdiiction degeté BhD thh@cEition BdiBiences which is introduced into the host
cell is removed by the action of the recombinase expressed from this recombinase gene.
Accordingly, when one or more of recognition sequences similar to the recognition
sequences inserting the introduction cassette are introduced into an adjacent region of
the target position in the host DNA, the DNA existing on the target position can be

deleted (Fig. 7). Inthis case, it is not necessary to position a desired gene on the inside

of the introduction cassette,
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causi ng a phenonenon in which a space between the

recognition sequences inserting the 20 introduction

cassette and the recognition sequences which is

introduced into the host «cell is renoved by the

action of the reconbi nase expressed fromthis

reconbi nase gene. Accordingly, when one or nore of

r ecogiteiditios cie ebewsdesembiedaront spetifie imtemlugmort ingmhost DNA is

sequences inserting the introducti on cassette are )
slightht codigdedvemtn thi vadpaeérkigredn ovhioh the hefradueten cassette is

position in the host DNA, the DNA existing. on the
positigperbsuchiodint itean dsriemevel dxcerdipelymlse mrihis ¢ases when one of

case, it is not .eceSﬁar¥ t 0. posi tion a‘desireg gene, |
recQgRItiqReSSAHEREE SpHartiRdhe fEGogalion; SAVSES Hiserding . the Tptppduction

ddi. ti t.h b - i bed - ific. . . . )
casfie b BRGSO DD TDRASSC g TghE LA Reistig inspsitiacent
ot oM o0 T e OB AN Bt o

Accor GUV?&{ X'deﬁl'e%lg%éng it Mtﬁ).dpée%eitntd\? %Peo%&?mﬁifed tposition of a host
ar to I on

recogni tion sequences sim e recogni

DNAGHYHGERe hoe @T\IEA RCHeldiEd ATl FrOG i U posRBA $E e abdd shown in

present in the host DNA, it is possible that the DNA

Fig eXtcSFign@, iherd &S adk a6 SMich ROleefdriof thelfbRtbn(intr8duddt. into a
However, it is considered that its frequency is

hostredlk eglisgs moumspeciVibavcanislastiorediten®N S Wwiith addigfeent ftam the
a predeterm ned position of a host DNA or when the

DNAosherEiNAhe sarget] petsidnat peesgrtedeharthe needmpomid gor 1k nnttdiced
cases shown in Fig. 4 to Fig. 8, there is a case in

intovthe N A hehivke ot differsint filog theidNAI whereimt the dargesdbdsiiton is present,
10 host cell causes nonspecific reconbination with_a

In agfiionpnibere s @S¢ frevvBieh re¢asmhingtionpisaydee beiveer lidhosh PG and
position is present so that the_reconbi nase gene is

tWO RRGAESA™S 1185 EYRE YRR it BOSSibee i intraduskia desied ege into 2

prodRRA O OV 6 1€ CH RN Gt SR PARITER el fhe above-
. t > .1 t .

R U S e S

In sgg{'g chdll &earegénﬂﬁ%geéeﬁé Y rgkgqelﬂf?%tcf féﬁﬂ tﬁ% g&ég tl)%szgfb%t continues

etioh at a predeterm ned positl

to eSS bbad: tRinRtEePLRds ifhmduat i on of the reconbi nase
gene is caused at the sane tinme. |In such a case, the

r eCOMFigaASe 288 N1 isBod Adxaf@ iR Viad whichh tiB®ah affuchA geté or a

continues to express, so that the host DNA is in-
morphalbiichiz&ithormality induction gene is positioned, together with a recombinase
gene, outside the introduction cassette of the vector of the invention. Like these
drawings, which a lethal induction gene or a morphological abnormality induction gene
is positioned, together with a recombinase gene, outside the introduction cassette, the
recombinant gene is not removed from the host DNA due to unintended introduction,
and when introduced for continuous expression, this lethal induction gene or

morphological abnormality induction gene also continues its expression, so that the host

cell which keeps the DNA wherein such a recombination us caused results in death or
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Figs. 9 and 10 show exanples in which a |etha
i nduction gene or a 20 norphol ogi cal abnormality
i nduction gene is positioned, together with a
reconbi nase gene, outside the introduction cassette
of the vector of the invention. Like these draw ngs,
which a lethal induction gene or a norphol ogi ca
causb nabmoehalt yorphdlegdyi archgne a f@npbsedontmeh daogsat beobtained.
with a reconbi nase gene, outside the introduction
Accoabingy t i betdmees possibletid pagieregigally dlgainetrec@nipved derived from a
t he host DNA due to unintended introduction, 25 and
hostuseth havingodudBdAT oy veoeh itheiclesiresk meas g ontrogied peiyhtd the
i nducti on gene or nDrphoIoglcaI abnormal ity induction
predsigimingd slwsgmt Phad2NApgh eé%ﬂrdékéaoarpr BT is eavsectherly at the

el E‘é‘vl;‘{sgil ch, keeps the DNA rei uch reco(n)g atl pn
Preqeeer | efd)SF@uh‘t“’qu FEGEHOR Oglmte nitpd dBRBKtigh n this case
i
DNE Eerg%ln%iélgta%/ 09 ki)1I1 .IJ 8@%@ laf! %}I;]e p fe}/rggerﬁ é)%g]n%n due to
gen%ﬁﬁ&?ddfcﬁﬂexﬂ%hyu{n%dh&%n AGE Oeta! %&%oﬂogé%' ap. m813)h810g10a1

wher e eletion or’inversion IS cau

abn&'ﬁ%l@y E}kﬁ@ﬁ&?r B & RARIrbMRBd n‘}{Hech& QofeNRMALS E%nreﬁfoved even
I nt ended i ntroductl on. Also, in this case of the DNA

whenMin¥Biieded LB, 488 11§ JsodBEDddSinkln kRS WFLhbti dxeRed hson host cells
predetern1ned position, or a DNA wherein deletion or

having\tedss DA insoieigsed at the predeterm ned position, due
to generation of intended introduction, the |ethal
i nductfipri2gsrm Dlustrgiqphdilosgig ah exapler imawhich a debired igene is
gene is not introduced into the host DNA or is renoved
intredueed Igowh @redetermingd quedition. of. 3 hPitgDNAL Py asremdvat tipsdvector.
i nfl uences are not exerted upon host cells having
Wheth ggerepqeal nﬁfp@tVﬁ‘étgr ISF‘i“b‘Od‘l@dl fgthm host| gl ﬁlgtmfé?dt@ﬁ@wcwgeﬁe
an exanpl e in whi q} ﬁﬁlred ne is hroduced into
and g2 fiegefabiapth #ERE 98T theofikbrarg PRt r%?@(eéy gy ifpygetor, and
ct or renoval

h
recqnfFe Aol ¢ itch PG A A Vich 4 i P Vo 1 the
des1re% n%eng Er%ﬁ {gﬁ 1Ht% C;%rg&[%gmﬁ rga% };otgﬁzon olf%h a]ﬁo%t BN}E or deiet&on or

ron s

BRSNS B
intreRtibh ks@ie 4 RESHbIRMR oeBt afteliRUIKRMnAI their recombination with
the host DNA are the same as the mechanisms so far described.

Fig. 13 is an example in which a desired gene is introduced into a target
position of a host DNA using a vector in which the introduction cassette is positioned
such that it cannot be removed, wherein the desired gene and the promoter moiety of a
selectable marker gene are introduced into the inside of the introduction cassette, and a
vector having such an introduction cassette is used for a host DNA in which the

structural gene and terminator moiety of the above-described selectable marker gene are

introduced in advance into an adjacent region of the target position. ~When
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inversion is caused at a predeterm ned position. The
mechani snms after renoval of the introduction cassette
and a reconbi nase gene and the like until their
reconbi nation with 20 the host DNA are the sane as
the nmechani snms so far described. Fig. 13 is an exanple
in which a desired gene is introduced into a target
intrgstion ofa désirad gast is DhiNed suhly acuekination of avrictdr habieg such an
i ntroduction cassette is positioned such that it
intredginon cirsettewiih edhoshhBY A Hetsilecablsi madkeggens arfgpresed when
pronpter npiety of a selectable nmarker gene are
site-SpRoifafd iRcOmbInAtioN t i ccapyedi brawegn theeintiofveiipnceasssite and a target
cass a 25 vector haying, such an intr duct
positige é’ztﬂ%“é thqg@éd apd thegelyotbe qﬁﬂﬁ?q ﬁe‘}ﬁhﬁsdﬂtr?‘ﬂ’é ‘? Into 15 target

ene, and, t.er m nat or

posiihue el FHARFL PR %Whﬁéﬁ%e%ﬁ%‘ TNeridtiich the
interlb@ed.a gmg%@&gﬁ' (Ps giusgéjjcgr? ntstefe%%'doflf}ﬂ&eaﬁ Ala ,gg%néralr)é to the

case Sod ﬁlgeﬁ’ gl? {)X‘IL@&I sse {e'rx‘ﬁ[haﬁf : 13121%5@%/&%% SR gene

mayst?é Rk iTRIEBE iFRRMRchSh SRS RO noter moiety in a region
Si te specific reconbination is caused between the

ad;abéﬁt&@ﬂié&hﬂg@ﬂpcﬁﬁﬁﬁ&if&!@e RREDNA Ak d@hattePOSEdurn of the
host DNA, and thereby the desired gene is introduced
i nto Fig 94tias dedwibg plastihg @mechanibddr @tibtisstea deviled @dne in
froma host cell which keeps the DNA in which the
Exainpteehdedl of tieomizintiat.i din Exempauib ed3 oane ibevhsd the tledred gene and
efficiently. Also, contrary to the case of Fig. 13,
a seldetablet madtenrzghe geén‘e ininetuced mitndnde aoiieirgdugtion hassette, and a
sel ect abl e mar ker gene may be positioned inside the
recthnpaé@l e8¢ ol & axsphal @gxcadr@anwwh@r Bidpetéan gfﬁlleeﬂf‘y injtipdyced into

out Ihg gtgrcgi%%qe gafssegtf% L }h%:grratr ({31 olg Icetlslfg:a?q Jgfs g?%%t%ed such

v S0P BRSSP BB R ans
morgﬂtﬁ%@f:al\grmé&:ﬁhaihgggﬂg GJ g,d]etng%%e o%gz%ngc? sm?c%ltﬁa?t ﬁl tcean%%rriérgoved,

tro

is ué%gsa§ Sl Goct fUF ¢ m(fgfﬁfﬁﬂbém%@orﬂﬁﬂgmﬁp\gasacdgﬁéf&ﬁl 139hG8liucing

normal 1ty I nduction gene are I nt uce

this b KRt LALhAVIS QUMCAT;R WIﬁ@f@%&lE&abl@%rké}egene 2 (a gene which
i ntroduction cassette it self is positioned such 15

showdah edxpregsiom diffdrentr ﬁ@iﬁvﬁé,se}%ﬂﬁbleh@laﬂkﬁf p@RIC} isOPositioned at a
cassette, reconbi nase gene and norphol ogi cal

targabpeoxsitical. i tly thisduae] ehegeahe dsieed@snd i erbdacehidtbiahe target
they can be renoved,

position of a host DNA, the selectable marker gene 1 is also introduced into the target

position of the host DNA and is expressed. On the other hand, since the selectable

marker gene 2 is removed from the host DNA and deprived of its function, it is possible

to efficiently select a recombinant in which a desired gene is introduced into a

predetermined position due to the intended recombination, by selecting a cell after the

gene introduction treatment using expression of the selectable marker gene 1 and/or

disappearance of the expression of the selectable marker gene 2 as the index.
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Is used as the vector of the invention, and

reconbi nation was carried out by introducing this

into a host cell having a DNA in which a sel ectable

mar ker gene 2 (a gene which shows an expression

different fromthe sel ectable marker gene 1) is

positioned at a 20 target position, In this case, when

t he dédieriedengionds descrihed belawad detailobased on dixgmples. However,

position of a host DNA the selectable marker gene 1
the jigveatign 1§ Mo dariteddta Framplse desariped befpei tAbsp, 8F thenbollowing

host DNA and is expressed. On the other hand, since .
Exapypdess unlgss ofheravisepadicaicd gipee detiled testopargtionsopsrersartigdqut in

and_deprived of its_function, it j|s possible to,

o VAPIasiBtioning SSBHEORS A1 2R e i e ons of

Iﬁgn? IS introduced into a 25 predeterm ned position
MAEEYE St he i nt ended reconbi nati on, by selecting a cell

after the gene introduction treatnent using

expression of the sel ectable marker gene 1 and/or
ExafHpsappear ance of the expression of the selectable

rker gene 2 as the index. -22 The invention is

L CHRSGICHOSE: RRt@or I@c&g?@dd seB3SRE iR RISt HRWEVer,
the invention is not Tinmted to Exanples descri bed
bel owA Mlmid ipCAdCIDN havihga steaimPlieSvhithheNPTII structural
ot herwi se indicated, nore detailed test operations
genVprepatlr by éidating thenpromoom radansepalihé kyivhisecganar(NGk-@Phiang the
(Sanbrook et al., 1989) or handling instructions of 5
polymeeasfigoinusinsl oExmppliee Syhthaogeter (odreioaftaf nppeliner sfmyhase-
recogni tion sequence introduction to host DNA A
derig¢ch polyadgpeiatipTowNahwes nepdansdlraweeshracodh winiehrahgengmprepared
structural 10 gene grepared by ligating the pronoter

by ligrtigg fespdt Aomajei(Rasd) gt ghe mowadeyylagien tigal, and an ampicillin

resi%ﬁt&%aei%{%e nﬁ)lt génl’eo‘ggsﬁ Ie}%gﬁaléi @;ﬁ?‘g&gg r\‘)@@?%gtél?pasg %reg ?nrégrted between

s BRLROSEN L0 BN MR URE R by FE9SSkg PR
) i . . ‘

sl Rl S PB4 P B, 208 Bty e

PCE" H&hod M{@ﬁ%eicgenmﬁs HRAE of %@h&&%%ﬁeggﬂ%é, urchased from

site-speclf reconbl nase recognition sequences R
TOVORA! s ¥hd REpNMe, PRSI FHHE&GC {PRStct fafhgte-3'
(Figa 15A). $n this cage,ﬂihe cgd%?stﬁggﬁura %%ﬁe wg? )
repréfdingddnied SBO THENO:1 and a primer-B (5'-gcgagetete agtgcetctac gtaggeeg-3')

represented by SEQ ID NO:2. Also, in the drawing, the triangle of half-tone dot
meshing surrounded by a square frame shows RS and direction of the sequence, and T
represents polyadenylation signal (hereinafter the same shall apply).

On the other hand, a plasmid pTLGUS was prepared (Fig. 15B) by ligating
a promoter sequence-removed GUS gene to a region between the restriction enzymes
EcoRI and 85338701 (hereinafter referred to as Ssel) sites of a plasmid pTL7 (Japanese
Patent Application No. 2003-92827), and a vector plasmid pTLGUSAmpcodN for use

in the introduction of recognition sequences to a host DNA was prepared (Fig. 15C) by
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PCR net hod usi ng genom ¢ DNA of Escherichia coil
(DH5(x, purchased from TOYOBO as the tenplate, and
using a priner-a (5 -gctetagagc atgtggaggc
taacagtg-3') represented by SEQID NO 1 and a
prinmer-P (5" -gcgagctctc agtgctctac gtaggccg-3') 20
represented by SEQ ID NO 2. Also, in the drawi ng, the
insertingangb R Bf fabimbf ofiposiee ddtctione st e Suiow wndadd bgiveeen them,
square franme shows RS and direction of the sequence,
whieindiad” beee pnesenfrempticyddeabatibed pSiigmaCodNevith thef restriction
the sane shall apply). On the other hand, a plasmd
enzye Gud, Whs thertegiaireeh ¢mygie SsBBYitebyl thisgalili(igS. aWheo tios erctor
sequence-renoved GJS gene to a region between the
is int wqdclm%mpfentzcyﬂaféle remorEpg Reerhiight Soeds 881 and left border (LB)
erei naft referred to a Ssel) sites of a
of Tﬁ)ﬂwﬁ Ehawa saesmalé& AB%‘P% 2 a1 iﬂtﬁqdmﬂngz@o@trgé@z#)mwa%alanf
DN1Qﬂvector pl asm d pTLGUSAnpcodN for use in the
troduction of recognition sequences to a host DNA
was prepared (Fig. 15C) by -23 inserting two RSs
faci ng opp05|te directions and the region inserted

e ; out fromthe
1L Ol s

e restriction enzyrre

Ssel , V@srﬁzﬁe C§§§Hg§§§ '19.1"\} %N&%trgéﬁ}e Shdvpn Gh Fi3l $6A was

TLGUS |sv tor |ntro uced into a prant
conaﬁlcked the tmRYLRE BRL Di@ﬁﬁ fdsgﬂiiéd Beren tﬁE@pp@m teddtion RSs
border (LB) 5 of shown by a small bl'ack triangle
bechfed fieirthioduttitg daSselttBt I AthAC e it @raph@teprdbift alhlygromycm
Construction of the vector ? the invention (p2ndi) A

resigh@smucupC83hyg35 havi ng the structure shown in Fig.
16A was 10 constructed. In this case, the region
i nser tydtheettherdrand he plaplptﬂsp'fTeRSImbispdziﬁfb waR@enstivetedEs. 16B)
an introduction cassette, Also, Hyg in the drawi n

by ipepiusient ﬁilaﬁﬁyé\a@rﬁﬁc@nhpr%eé% (GFRndtrustural cene & whish 3\708@1 and
t he ot her hand, pl asm d pTLRSr ubi pt 35R

polyaggrstiatins Hgnal Fwege hgefesi topg r?SHeqn@aLf-‘@?h@e a{flp@ﬁli gitg efpTL7 (H.

Ebifyges 6 2 W’wﬁ 'g)%ea»‘éq??é‘t Pl Drgiis. 33781 Bgtflacing g i
strofpfaf deht (bl &7 inhloh Selyfentit 5F R, i Tesfo 1105 REJEo the

Rubgs%g%gﬁlote?ﬁgutﬂfi), tBlthe region between restriction enzymes FcoRI and Smal

—t

sites, a site-specific recombinase (R) structural gene ligated to 35S-P and
polyadenylation signal, to the EcoRl1 site, and further an RS sequence to the region
between restriction enzymes HindHl and Smal sites. Also, the R gene is a gene
encoding a site-specific recombinase which catalyzes the site-specific recombination
reaction by recognizing RS,

Subsequently, the introduction cassette moiety of pCS35hyg35 and the RS
sequences inserting this were cut out as a whole with a restriction enzyme Ssel and
ligated to the restriction enzyme Ssel site of pTLRSrubipt35R to prepare the vector

plasmid p2ndl of the invention (Fig. 16C), and this was applied to International
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structural gene (contains a term nator sequence of the

ipt gene itself) ligated to the Rubisco pronoter

(Rub-P), to the region between restriction enzynes

EcoRI and Smal sites, a site-specific reconbinase (R

structural gene ligated to 35S-P and 20

pol yadenyl ation signal, to the EcoRl site, and further
Depasitaip (eiiseivaendobdrhEERSGI BIN3 385 depesitare Sluttiotity: OMternational

enzynmes Hindlll and Smal sites. Also, the R gene is a
Pategie Kirgadsio ddépgitarys INatiosgl elmstitute of Advhiced seduhiidhScience and

catal yzes the site-specific reconbination reaction by
Techredogn(Cenirgl (R3-1, Shbsdy behoiy, Tukebd-sitiy bduwkit 3@R8566, JAPAN),

cassette noi etg of pCS35hyg35 and the RS 25 sequences
depostieépn My 2hi280%ere cut out as a whole with a

restriction enzyne Ssel and ligated to_ the

r est r iIF9HS BHioE mwoggleqypg vegorgn WirthRE b .%@f@mn@% as a model

of the ?ﬁ%st@?& A s DL %ggéqegf%ﬁiygwhgi%fﬂ%@ gane is
nb FERM .BP- 338
posiiERSert abY SHERBR! iRy el ol bt nEbiepsaBrsd 2

morgcﬁg 1cc:£elaagﬁgmlx\$ e%ﬁ lftulnpg% alll{: ﬁaﬁﬁ%é‘&‘l’o%?ﬁ&%t' %huﬁg A3 gene
is e%)r‘e"ﬁ cfr%vhgﬂ— SHE& lﬁg&lﬁg‘kecofngﬂgaﬁgﬁ 1s3ﬁa%s§15§éweémnd a host DNA

eposite vector Is a renova

into! W?l%ch(e%t %ab@xm’ﬁi CheqdemecP isS RRSHILONSY afie a aBBHEHescribed
of the desired gene inside the introducfion cassette,

pTLE U/ PEREN, tinf H5G)P geimerotiSced POShd Hevred gafie td1the target position
sel ectabl e marker gene therein, and a reconbi nase gene

(Figan®. a In aodifbn| o parc af tiabivst DNA ﬁsydeletddl etheanhigenamt@xlaced into
positioned outside it, and the GUS gene is expressed

the salnenDXIA &f-thp B A igo méeanthe neogeition sepeused iitetdueehby a non-
this and a host DNA 10 into which a recognition

spectfaqueepmbingion.nt r oduced by the above-descri bed
pTLGUSAnpcodN, and 35S-P is introduced as the desired
gene to the target position (Fig. 17). In addition, a

art of t e hosI DNA i,s deI eted when this is

- QL4 VEHPRINIQAZ LA BRA of the DNA i nto which
tsB:mr ng’?gtg% %ﬁg %ﬁgﬁla!te% into lf& edl biy a YRR fiquid medium

(beef extract 5 g/l, yeast extract 1 g/l, peptone 1 g/l, sucrose 5 g/l, 2 mM MgSOy4, pH 7.2
at 22°C (unless otherwise indicated, hereinafter pH at 22°C)), and cultured at 28°C until
OD630 reached a range of from 0.4 to 0.6.  After collecting the cells by centrifuging
the culture at 6900 x g and at 4°C for 10 minutes, the cells were suspended in 20 mi of
10 mM HEPES (pH 8.0), the cells were again collected by centrifuging at 6900 x g and
at 4°C for 10 minutes, and the thus obtained cells were suspended in 200 pl of YEB
liquid medium and used as the cell suspension for plasmid introduction.

Next, 50 pl of the cell suspension for plasmid introduction and 3 pl for each
of the pTLGUSAmpcodN and p2nd} prepared in I and II were mixed in a 0.5 ml-tube,

and electroporation (Gene Pulser II system [BIO RAD] was used) was carried out to
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[1l. Introduction of vector into A obacteriumA.

tumef aci ens 4404 was inoculated into 10 mM of a YEB
liquid nmedium (beef extract 5 g/l, yeast extract |
g/l, peptone 1 g/l, sucrose 5 g/l, 2 MM WgSOH4, pH 7.2
at 22C (unl ess otherw se indicated, hereinafter pH at
22C)), and cultured at 28C until 20 OD630 reached a

1ntr6cﬁﬁ9 ShRE vEEB iR, tr@m@fd@zenﬁﬁi@f Cilel RA4 hiAgH élé&roﬁgﬂat@n were
by centrifuging the Culture at 6900 x g and at

cultdRdBnndbieker hNBSeCefor S ek &y id8ReEbad.li of 1RO YHB ﬁﬁuldlﬂedlum
nM HEPES (pH 8.0), the cel ?’s were again coll ected by

and ¢legt ihoduiged gntatancPPPR axaigmedidm (agardG Hvor %6l Other berhessitions are
and the thus obtained cells were suspended in 200 | of

as d¢Eibetl iahove) sopplementad dvithsEdmad ehamgah land wshers iap B8F@ for 2
plasm d i ntroduction. 25 Next, 50 gl of the cell

daysuspensi on for plasnmd introduction and 3 | for each
of the pTLGUSAnpcodN and p2ndl prepared in | and
ver e Fﬁ%(édreﬁlﬁt @f Gh§ %H lurigge eachaﬁﬁ thy eelfs mbmhafqraﬁd bacterlal

colagts Wi Rzl el th e VBRI Tt And (R P dren
PlasgiS dvan REres, D 3ee el ec%aﬁp%gpailagﬂwé%aﬁg@ﬂ i EfR or
Hznggﬁﬁn%%}ﬁ%ncfg icrgﬁw %cﬁ olphgrteﬁgo(g :21%1&1 VA3 lengEt%s of the
restﬁl@tlo%eé yh{%eﬁiiégsl?%vtﬁéreﬁ)lﬂ QBhuim g ?&rdﬂéﬁ:p%r?gf ?@LG&SAmpcodN or

crn an | tured

pZn??QH{ot Of nlfeicey| 440 ngﬁ&lsc?aﬁﬁ Hctdrin GB! WhichhineRduction of

orned bacterial colonies was further 1 noculated into

pTHdES X ?cd)dN] Wiad cORGHNMEN Widndeddt IUB R840 GIS AimpcBHISS Mind the
was extracted by the alkali nethod, and this was
bac@tig@sh &chidh inbrothaaish o p2nd wal donfianed ¥abhandcdBAA404(p2ndT).
pol yacryl am de gel el ectrophoresis to analyze | engths
of the 10 restriction enzyne di gests, thereby
confl rmng i nt roductl on of pTLGUSAn’pcodN or panI
t A »ie ;4 ay a AN

) |ntroduct| on of pTLGUSAercodN was confl rrred was narred
into|tefrea@niastr GUSAnpcodN), and the bacteriumin which

|ntroduct| was, coflrrred nangd ) .
LBA440AepA @gmrec f@‘ Wk g, Had.l i@ adPoasse Pl pyjnfecting the
LBx&fth%g&ﬁ(ﬁﬁlsgmgco%ﬂﬁeoﬂtz%&f) m ﬁi to ﬁleTt% acco plan?d As the material

for pTLGUSAmpcodN introduction, a piece of leaf was used which was obtained by
removing main vein from a leaf of a tobacco plant (Nicotiana tabacum SR1, hereinafter
the same shall apply, unless otherwise indicated) grown in a culture vessel, and cutting
the leaf into about 8 mm square.

That is, after soaking 36 leaf pieces obtained in the above-described manner
in a cell suspension of LBA4404 (pTLGUSAmpcodN) (OD630 = 0.25, after culturing
overnight using the YEB liquid medium, the cell density was adjusted by diluting with
sterile water) for about 1 minutes, and they were put on a sterilized filter paper to

remove excess cell suspension and then put on the MS agar medium (T. Murashige and
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l ant into tobacco. p The pTLGUSAnpcodN was i ntroduced
into a tobacco plant by infecting the LBA4404
(pTLGUSAnmpcodN) obtained in Il to the tobacco plant.
As the material for pTLGUSAnpcodN introduction, a
pi ece of |eaf was used which was obtained by 20
renmoving main vein froma |leaf of a tobacco plant
F. SdogoPhand Plahaclim4SRI(194:r @i wikith o8 wivhe gamevas hdldd) which
apply, unless otherw se indicated) grown in a culture
doey @ss ebntaiandamt Utcrinoge (Hdumoheéte) mtdoisadnpplem8nterhveithu&e eng/l of
That is, after soaking 36 | eaf pieces obtained in the
acetabwingodeseith tiedbarkrofdeal upyide, ard kulturspengf@hunder a total light
LBA4404 (pTLGUSAnmpcodN) (0OD630 = 0.25, after culturing
(unipss eilerviFgy mdl%ﬁdnQUHW@ngEBeW%{U&dPIWdFS@mS ardepledq bodies was

density vvas adj ust ed b}(ﬂ{dllutmg Wtih sterile water)
carregy o gider theps pondationshiyy 1 HaYp ipaherepriiniest thesetlgst ;PchZeéthh

LB%ﬁ@ik{aaﬁﬁiﬁﬁtrn@c 2?!? e om (1 Moranbl o and 26

P
b 5w oGy Budts WeBD ks iPenadd BP0l abelibicibed leat
ple Eaﬂ'{e}" qgf &? t&'&&ﬁéﬁ? N3 t?e%‘%‘ﬁlaﬁ‘ﬂ% ﬁd %RB&&%%E%I& AoV agar

acetosyri n one

me&(flﬁ)xﬁ' ds%g o?ﬁn&ﬁ! t\H1rtI?d .atmgﬁcolfm%eﬁené l'éfi?ﬁrﬁ%;)uhhghtOl mg/l of

unl es erw se | ndilca cul tur ng o | ant s,

napRth@Rhedcb S HEE, ﬁ)@dmg/ll antarbedi@m RS2 sl of ﬁé’na‘i’&&tcuyndﬁfe re-

these conditions) for 3 days to thereby infect these

difftreafiated @gesitivibliNbudsBAG0Lpiiatd Gl tRasINted and cultured on the
Adventitious buds were re-differentiated fromthe

hormboy reel 848 niirededieafl suppleamasdakitle 500 migbf cnbenicillin and 200
treatnment, by transplanting and culturing themon M5
mg/bgdr kanaegcmieuppitiegeniedhisi why, litnghd abfe to obtain 10 lines of
6- benzyl am nopurine, 0.1 ng/1 of 10 naphthal eneacetic
PTLLT HAmpooiNptiodyred spnsanicen 1 asistenguseroptoants/ Espsictively derived
kananycin, The re- differentiated adventitious buds
ﬂomépédggﬁa&oaﬁ &uds. ol addifineegading %Haesmqqgrtgfa thig qbgadned 10

ne-free MS agar dium s | emepted with 50 .
lineg ot EarRge O i B e S e e o fepted indiiduals
aﬂe&accthmagion alid sowed Sftie Ho}mg@esifre bM'aS attg%r Qn%tdglm conQammg%O mg/1

of kanamycin, and seedlings germinated and grown showing kanamycin-resistance were

selected in 2 strains per 1 line.

V. Analysis of tobacco plant into which the vector for recognition sequence introduction

(pTLGUS AmpcodN) was introduced

A. Southern analysis

Chromosomal DNA was extracted using the CTAB method from each of 12
plant strains (No. 2-1, 2-2, 4-1, 4-2, 5-1, 5-2, 6-1, 6-2, 7-1, 7-2, 10-1, 10-2) of the 6
kanamycin-resistant recombinant lines obtained in IV, and this was digested with

restriction enzyme HindIll and subjected to 0.8% agarose gel electrophoresis. After
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pPpTLGUSAnpcodN-i ntroduced kanamyci n resi st ant
reconbi nants respectively derived 15 from 10
adventitious buds. In addition, regarding 6 lines
among the thus obtained 10 Iines of kananycin
resi stant reconbi nants, seeds were collected from
rooted individuals after acclimtion and sowed on the
subjactiingp nies fapaesd/zehgdier rabatiropharesit aonalkgi 200 aogd Itreatfients, its
kanamyci n, and seedlings germ nated and grown show ng
eleckaphorpss Mageewis irncleceere a2 sdbectambrane, 2ndt ydridizaiyer of the
line. 20 V. Analysis of tobacco plant into which the
nylapemembrangrvisetadidefl pitoringed peaved’li haviegibemplogy with Amp gene,
_(pTLGUSAnpcq%QA,was i ntroduced A. Sout hern anal ysis
whigh hgoRssralrberia ihasivenaer ante P PAE labslinr Ad mur¢seed from

Boe%{iggrg\ﬁ%]nhg{ )}Zé{\f ?51} @{e%?fumﬁ%sg%c%c&%ﬁqr}z w%"e‘)pa%i%%pé& rg%er the
6,. kananyci n- [ nt_r.e i | i nes obtai ned,in .
hybfigjz TG Hoies TG P goctia i DPs, (e dielf aohringer
hndll | d ' 8% . -
MaifrgRD) 5ol e BB EEHREPhE oy SRS ErBEbang mes urodyed into
1 it & Sfraifil GO0 OPN0D PSlbTecldd BlikA duthlafi s L r eat ment s,
Its el ectrophoresis' face was 1 ntroduced on a nylon
menbr ane, and hybridi zati on of the nylon nenbrane was
carried out using a prove Pl having honol ogy with Anp
B. [BER&maly¥Ri ch had been | abel ed i n advance using DI G PCR
| abeling kit (purchased from5 Boehringer Mannhein).
Wien ¢RERI dnatjsizesictn caathel-2cihi winchvage capy o€ pTOEUT S hptodN
the hybridization using DI G Wash and Bl ock Buffer
intr¢quetich ase dohiiomdBoethe iahgerdesiitradh&iwds, cariedrvag in the following
confirmed that one copy of pTLGUSAnpcodN was
manngt peogceptither & repres¢nied by S%Q &P MO 3N -tgpaggaagt gpcagatcg-3')
subj ected to the Southern anal ysis,

haviga dioysilesy withk Aapesrs of L QUHRABPPdh and o bﬁ%l%%ﬁ?&?hf@éﬁéen‘fed
by SRS QN0 B Scutierbis BB ERF-S0 TBTE TATDIEY PO Gy HGNA
reg:,ri%)rlg> ggz&&l&%@&}gﬁ%@%?E&éﬁ@%@éﬁ%ﬁe&%gq85)y EE glolwtz)l b'}'rqhg’ results of
Southern analysis, when one copy of pTLGUSAmpcodN is introduced into this
recombinant, a DNA of about 600 bp outside of the T-DNA left border originated from
pTLGUSAmpcodN will be amplified by PCR.

Firstly, chromosomal DNA was extracted from this strain 2-2 using the
CTAB method, and this DNA was digested with restriction enzyme EcoRI, subjected to
ethanol precipitation treatment and then made into a cyclic form. Then, 1 pg of this
cyclic DNA was dissolved in 50 pl of a PCR buffer solution prepared by mixing 10 mM
Tris-HCI (pH 8.8 at 25°C) containing 0.2 pM of each of the primer A and primer Lzs7,
50 mM KCl, 1.5 mM MgCl,, 1 w/v % Triton X-100, 0.1 mM dNTP and 1.25 units of
Taq polymerase (purchased from CETUS), this mixed liquid was subjected to PCR by

heating this at 94°C for 1 minute and 30 seconds and then repeating a heating cycle of
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havi ng honol ogy with Anp gene of pTLGUSAnpcodN and a
primer Lzs7 represented 15 by SEQ ID NGO 4
(5" -attcgcaggg gataacgcag gaaa-3') havi ng honol ogy
with the T-DNA region near the left border of
pTLGUSAnpcodN (Fig. 18). As shown by the results of
Sout hern anal ysis, when one copy of pTLGUSAnpcodN is
30 deBbidRGY O8I I echiisSat GOBC QABRNARLtes At PME G0 @h@UENO R thus
bp outside of the T-DNA | eft border originated from
obt#IdddTAEeaaNpidutt we aalgkéd beshdyseRER:Iedfbphbtesis) v,
chronmosomal DNA was extracted fromthis strain 2-2
usi ng Asweres@ ABtheebbraddesariebdt dgassDNél alexsroghgresis,eanplifichtion
restriction enzyne ECORI, subjected to ethanol
of pPAGA fiagaenbof ebantaddntp sad detested mantd intradoctionc gt bive copy of
form Then, 1 of this cyclic DNA was dissolved in
pT1&gUS Ampeedlbaro Pisfrreeaminanisirain 2ot epanrkld ihhe eantirmgd ao pyithe
Tris-HC1 (pH 8.8 at 25C) coptajning 0.2 gMof each of .
IPCRh@]abeFSrTer“ﬁﬁPaa‘ﬁ]éenpﬂ‘ie ps E@gbﬁedz@l‘é‘g fragmeat wag ssbgigmed using

wvVv %Triton X100, 0.1 dNTP .and 1. 25
Toﬁﬁ%@o@m%qkwﬁy AEPSRENg 8%8‘??&8 tom g ) and HesDNA
m xed |iguid.was subj d to PCR by heati.ng..thi
seagfyee s SRS GE R SONE et b Ve rUBE dtal fe 3Da
h ' f : g t C
regiRF hTRCPE AR g ARG IS (DR or i EERRRA Th such
a stlB 1Rl RERATIRIEAGIADIDLIS e, anal yzed by agarose
gel electrophoresis. As result of the
above- descri bed agarose gel el ectrophoresis,
anplification of a DNA fragment of about 600 bp was
VL. detregiction @Mihei vectdd dbfCihe OiiveftiodNG2600Y ind_redgnition sequence-
PpTLGUSAnpcodN i nto the reconbi nant strain 2-2 was able
intrédncbetabacdd plared al so by the | PCR anal ysis. Al so, when
the thus anplified DNA fragment was subcloned using
TOPO- BiyAn{eicting thy rkéamlfinant serein&aZ imghich intoidastesh dframmcopy of
Invitrogen), and the DNA sequence was determ ned
pTLEV SvymacoiVA e goliarad in'Y withsthe dPeAd494(2ndt) etriened mNA, the
region of pTLGUSAnmpcodN was introduced into the DNA o
vectopp3ng 1GYEAtoN RS %‘@:gac@om@ fsfeeoaniion seguencefitroduced
bor der  of_ ahout .200 was deleted..VlL. Introduction
tobgf Pt o eRRARIEHS REAtRAY SRS Gt 1 i shhe PRBBYAS (7 bh

S€ UCRGfen ’th%t {o%géjc%elgaft Si%glgscgﬁgl i%Petction treatment were transplanted

into the MS agar medium containing 1 mg/ml of naphthaleneacetic acid, 0.1 mg/ml of

benzyadenine, 500 mg/ml of carbenicillin and 20 mg/ml of hygromycin and the
culturing was continued, 26 calli were obtained from 32 leaf pieces, and 60 adventitious
buds were obtained by transplanting the 26 calli into the same composition of medium
and continuing the culturing for 4 weeks. It was able to obtain 49 rooted individuals
by continuing subculture of these adventitious buds using the hormone-free MS agar

medium.
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By infecting the reconbinant strain 2-2 in which
i ntroduction of one copy of 15 pTLGUSAnpcodN was
confirmed in V with the LBA4404(p2ndl) obtained in
[11, the vector p2ndl of the invention was introduced
into this recognition sequence-introduced tobacco
plant. The infection treatnment was carried out in the
VIISAREyEBRAshadso bhnt Mito Wiaih thecodithacapeh@adndpihedRstor of the
after infection treatnment were transplanted into the
inveWBoag@ndiredenerinteoducad ni ng 1 ng/ m of napht hal eneacetic
acid, 0.1 ng/m of 20 benzyadenine, 500 ng/m of
A MR bebysi | 1in and 20 ng/ i of hygronycin and the
culturing was continued, 26 calli were obtained from
32 | edthrpnesoena]l IRY 8O exdizetediftanpgech pblithe 4Rraoted individuals

obt ai ned by transpl anti n‘%&lt he 26 calli into the sane
obtairagasYk poRe Bast ¥R (BHY 18b Hicn anth § @R anadyay was pryried out

undrofhe SPRE AP SIIR BB riitey e EIRA ] Ebpoopady SEQ ID NO's
(-GG | apmetioliaT 20 Uy ‘WEnclc il Rt GYanth O NO
-SRE0R R AR 1 ANt B O B R e PRI Y sme
D SR ARk, LR QO e
repreféltdddR gpal wmw@_@e&&%‘gﬁg agagatcg@gf hidRebiSAR GUS gene,

condi ti'ons of V-B, using e primer represented by
and Y DnbGrimer (GF r&uésehugtl @gasmﬂgwm Ot G-agkagiipda bigroatag-3")
pri mer represented by SEQ ID NO. 6 (5" -ctatcggcga
whigh agihficttac i@ )outside dbNBI nd tle HyDNyenkeft thbadepr briginat® from
represented by SEQ ID NO 7 (5'-acaatcccac
pTLIGETI SAtpegiN, 3vhoseiiiNA stxjuetls vas BESaiheariy the EPER inmtlodarned
10 represented by SEQ ID NO 8 (5'-tgcatcggcg
out ga¥ilyand ghe-oye-dpsceihedbnds to GUS gene, and further,
the prinmer GE represented by SEQ ID NG 9 .
(5' - cAydhiggata difgotiat e strjctusghpens Bitikdsweopiesent inside the
. outside DNA of .t T-DNA | eft, border originate_f
lnw#{:@)s%fﬁ%oq\{pzaﬁﬁ& s de%“d{}é% ¢ AEAvERSH 1o A ﬁ@aﬁfg?ragmem
he carri 0 in,V- and the
of i, 0GR TFiah &g s S Toeifion ABertp, berween the
recosgtnftfé)%t lééq%len @nSnV\‘meC I?obvz@c?o Fiﬂﬁﬁ e@ﬁroh@&ﬂﬁ Hf\?Aj introduced by

pTLGUSAmpCodN, was substituted with the introduction cassette of p2nd1 as a result

of site-specific recombination, DNA fragments of about 1 kbp (S-G) and about 500 bp
(GE-S) are amplified. In addition, when amplification of only one of the about 1 kbp
(S-G) and about 500 bp(GE-S) was detected, it is considered that a part of DNA of the
individual is deleted or inverted (Fig. 19).

As a result of the PCR analysis, amplification of a DNA fragment of about
900 bp was detected in all of the 49 analyzed individuals. In addition, amplification of
1 kbp was detected in 10 individuals, amplification of 500 bp was detected in 12

individuals, and amplification of 1 kbp and 500 bp were detected in S individuals (2-2-
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i ntroduction cassette of p2nd 1 was introduced into
the anal yzed DNA, a DNA fragnment of about 900 bp
(H1-H2) is anplified. Also, when the region inserted
bet ween the recognition sequences on the tobacco
pl ant chronmosomal DNA, introduced by pTLGUSAnmpCodN,
was substituted wth the introduction cassette of

14, @&nﬁd As.28 1.os18 b 22@9)Oﬁnc§t}fc§%‘§ﬁ}ﬁﬁ¢lﬁu£s [eRRfAIA 'hﬁ@&hon of 1
fragments of abouf 1 kbp (S -G and about 500 bp

kbp (a%‘SSDJ bareera dpletdet Q'ﬂsre bdlecdeltlhd de@fmbinken iWhlchfthe adsien gene
of only one of the about 1 kbp (S-G and about 500
washpi &) inta shedetdetdradhed gosit®noansd Daiked t hat a part of
DNA of the individual is deleted or inverted (Fig.
19). As a result of the PCR analysis, anplification of
a DNA fragment of about 2.5 900 bp was detected in
B. Sputhepf analigsis49 anal yzed i ndividuals. In addltlon
anplification of | kbp was detected in

i ndi viSQugiesn anphysis ¢f tbmrw@mbman@d@ Dp4 v?a% 28e¥-@c%7e@ 388 2-2-
i dual s, and lification of kb nd 50
29) aé?féefﬂa ras qasrigd uf dep § SHnGmengey 25 11 w\ 14Pn t%sz:%%owever

the GhPER R Iﬁ?ﬁc‘zﬁ %}ﬁe%?d) i I%%Bst“g%z‘)%s%él B8 Akt aaéf@ﬁ{le@d a

sel ect as re nants n_.which the re
prolfRE 18 o B, S OO PR P g ool BT ested

witfPedtif oPithroti I%a%?’i*% 5&5915_’39 s 26 QR cARAGa DNA

was%hgesteagi)ntﬁﬁbﬁﬁl?@aé e oV 286 1 €d out in the same
manner as in V-A. In this case, however, the

chr onps@mala Hldvsvwaesi GRet 6 dedibs@rrfaBBNA 6f EQA FHEY iR ve-
EcoRl or Hindlu, and a probe P2 having honol ogy with

desddb®d geswniindiesn vab dipessd wth PRIWasd dicgpabe @2 Iavitgt lomology
EcoRI) or a probe P3 having honol ogy wth Hyg gene

with (RiSngeslevorsnsedrad thDlobenash bamglestt 46 kvp tihas ldbnittinlad)inwof the
used as the probe. 20A shows a result when the

straiph 2Zeirbd 021@+20Dm -k 2@%2& anyd 242H29. abidvecoindesrwitethe length of an
reconmbi nants_ was digested with EcoRl, and the probe P2

EcoRbyviragioemsnaihisdy wan Predeteble efberde yogionainsered dicsween the

rew@pﬁ?&%@%n‘z}eﬁan r?'sap}ét?‘(f)eg&%glgggc" ?%é% %(Fv& zvezé gfgroduced by

pTLEU§ bnglkld\%%s \s’\{llbtsp tutcede thgnl%t 1ntroduc%’1on cassette of p2ndl as a result

of site-specific recombination (Fig. 19). On the other hand, a band of 6.7 kbp was
confirmed in the recombinant strain 2-2 of before the p2nd] introduction, and this also
coincides with the length of an FcoRI fragment which was predictable when only the
construction by pTLGUSAmpCodN was introduced on the chromosomal DNA
(Fig. 18).

Also, Fig. 20B shows a result when chromosomal DNA of each of them was
digested with HindIll, and the probe P3 having homology with Hyg gene was used as
the probe. A band of 6.2 kbp was confirmed in all of the strains 2-2-14, 2-2-20, 2-2-27,

2-2-28 and 2-2-29. This also coincides with the length of an Hindlll fragment which
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EcoR-T fragnent which was predictable when the region
inserted between the recognition sequences on the
respective chronosomal DNA, which were introduced by
PpTLEUSANPCodN, was substituted with the introduction
cassette of p2ndl as a result of site-specific
reconbination (Fig. 19). On the other hand, a band of

wasOprédictplerahie? Ghe oatfiort MRdrted befhees o nRiogAiibn Stq@nbes2oR the
of before the p2ndl introduction, and this al so

respectivec cltesoadmhl DINA | whghhwak atrofic@ml byf pADGRIBAMPCeIN, was
was predictable when only the construction b

subpiFaSApte ditrodastiamtassstieod g 2odl. (e 10hr oimosidimmin, BiNAresult of
gFig. 18). Al so, FH%: 20B shows a result when ]

the & putbers SoEBIs.DNAad FordaaIgd dhat ohe AP thoHye iserssis éetragduced into

. Hndlll, and the probhe P3 having honol ogy with Hyg

4 indpiialgerd otfaes ghaadhe HEaih2dod/- A band of 6.2 kbp was
confirnmed in all of the strains 2-2-14, 2-2-20,
2-2-27, 2-2-28 and 2-2-29. This also coincides with

| ength of an Hindlll fragnent which -31 was
C. I%Egﬂn ng‘b;l e when the region inserted between the

recognh,0 e : t V8 L D - )
S 3 S S T R AN R e e
2 B e o e Bl PP bR RepliFRCh g 7 on
the PAMY SHE , havingBSmERBY WitRAhE NRfe 8K ‘Eﬂ%yl%‘.‘ e tHdy sults of
gene is introduced into 5 4 individual's of other than
SoutHten Shilghi® cArded2dut fa tHeP&RdvanRkyHe8 B RERwaRdleySiusst@thition is
the reconbi nants selected in A (2-2-14, 2-2-20,
caugd2 b@heeR - the- 2gjon2 ke8] hawemarlie adcopuitionn séguenceanend the
manner as in V-B, using the prinmer Lzs 7 and 10 the
intrguhictier  Hiasdettei ngf hpimllogyamwingh thee eygtrgemes ( Fingodu®@)l. by
As the results of Southern analysis carried out in the
pTLAHOvAmgEedNi ede DNAW, cagh of thead secombiriabs, there isdipsditference
bet ween the region inserted between the recognition .
betvgegy Hisste Jesmpbinanis apdt the gigeembinanta tdet Whick rthe xgegptruction by

th t ti introd b TLGUS, d
PTIRA RED AT Sve R Ol & eEEs R ATA Seatrareos Ge faDNA
i fference 15 between econhi nanpt,s and,t he
et DatdsT R ERST P Bar SO TR i TERA TS ARERTIL ARD ik 8taé Biéreot, so that
the DNA of about 600 bp should be amplified in this case, too.

As a result of the IPCR analysis, the chromosomal DNA of each of the
recombinants selected in A (2-2-14, 2-2-20, 2-2-27, 2-2-28, 2-2-29) showed
amplification of the DNA fragment of about 600 bp, and when DNA sequences of these
DNA fragments were analyzed in the same manner as in V-B, the DNA sequence of the
T-DNA left border region and the outside thereof coincided with the DNA sequence of
the recombinant into which the construction by pTLGUSAmpcodN alone was
introduced. Accordingly, it is considered that the results of this IPCR analysis support

the results of the Southern analysis.
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pTLGUSAnpcodN al one was i ntroduced, in terns of the

DNA sequence of the T-DNA |eft border region

originated from pTLGUSAnpcodN and t he outsi de thereof,

so that the DNA of about 600 bp should be anplified

in this case, too. As a result of the IPCR anal ysis,

the chronosonmal DNA of each of the 20 reconbi nants

sel ecth idsulAof the 2bdvk, PCR 2nalOsis, Bodthdrn ardlydis2hd IRCR-a2Q)ysis,

showed anmplification of the DNA fragnment of about 600
it wap, coaficned ¢imt DA N L epoe scaaliA. phresend DA feemg betwtesn the RS

were anal yzed in the sane manner as in V-B, the DNA
sequamqere noetually t esingl - Gipasitef dirdntiodsr integduced apal thee DNA by

out si de thereof coincided with the DNA sequence of
pTL(HES AmpbatiNnam sybstintgthivdth theeintredugtioncapsstictst p2ndl, in the

PTLGUSAnpcodN al one was 25 introduced. Accordingly, it .
strajns 2ol Heted-2r Hatstiple2 Yekll H1@inof-2c 4 4nq sewtn Zhalsysi dhat is,

sypport. the results of the Southern analysjs. -32 .
acoqrdfrigdtaithe SVepPRD, AbBo% AHERO SR S TecomdRAh dividpals g&.@imh 2

was .confirng

geﬂé‘&?ﬁéf%’%ﬁ%@éﬁ@ B e P DAt B0 R SO e 32
sect ity 45 i RELRARPRERIERrEy SEE A PIE o TS 17 0 o Bfer

o5 S O G b O Pl DY st
al. 88R)Sinddisalds 20 %ﬁnesl?ﬁhig’h& gffﬁ:%@ ARG P&l with the result

invention, it was able to obtain reconbi nant
obtdifdl Vi ddlah&hdd) iMHiEIBh SexpBREIEn WS 2| ReEGIABIMERid Bl &ff by the
predet erm ned position of chronosomal DNA, using 32
intraketionnda dssitet gemBioarta@lespositivth (Mesguak(f d7ei. d196§). was 1. 6X
10"1. This is 100 times or higher efficiency than the
r esul tln etddiibmerisdzl/on the shbvw essuks ar whedse remgedttat deletion or
met hod (Vergunst et 10 al. 1998) and is also 10 tines
invepgiomioflrehose NG| candie wikrbredceffipenidy byi this vastorrpZadit without a
opbtai ned by a pethod in whjch expression of a .
crossiggaiap nadiet 1ss basgt onghe resylts REPCRpanalygiscaartad @it i the above-

dosog) K. 1108 pea PR PR MO id470 T PBBLIFERcR pf 4RNA
I | ed t hat .del et,i ' .aof t.

trasfiehCob T 58 Soe AL ACEr B PR BT jndifhifi it Sk afteiBsion of a
. " . That i

o B L8P A TR e BRED, L s

deletion or inversion of DNA occurred.

Example 2

1. Construction of the vector of the invention (p2ndARSipt)

A plasmid pTLGFP35R was constructed by introducing a GFP structural
gene, to which Nos-P and polyadenylation signal were ligated, into the restriction
enzyme Hindlll site of pTL7 (Japanese Patent Application No. 2003-92827), and an R
structural gene, to which 358-P and polyadenylation signal were ligated, into the FcoRI

site (Fig, 21B).
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described A it is considered that the individual in

which anplification of a DNA fragnment of 1 kbp al one

was detected and the individual in which anplification

of a DNA fragnent of 500 bp al one was detected are

the reconbi nants in which such a deletion or

i nversion of DNA occurred. 20 Exanple 2 1.

Const rSubsdqopntbf thee weodumtionf chdseité megiohi aff 2hed ARSE3 Shyg3 5

A plasm d pTLGFP35R was constructed by introducing a
congeRftestt inyld taff rExlamplee hovastaut whi, dbeellees -vAthathd RS sequences inserting

_ pol yadenyl ati on signal were ligated, into the ]

this; by tresteietion enzane pysingndtigated 1tosthe eregfiction gy asdsste of

Pat ent Application No. 2003'92§§§%“ and an R, .
pTLGHRGeRoareRen dic Yotaimlzsmud pInpdRgt pbigdaesiyicas anshthis was

inehgOaiysenrekid Glepotiiod emby ER Redtedh Sepdigednaphority
IntefpfioRiTob et oo ap S Pk et duflishet, o EE T Aant i i
scilbg LRGN, OSSP, Ryl \ SO L0 Ean, g 205
8568,%%9@} %pd%ﬁt@éﬂ?x ﬁe@%ﬂ@cﬁ@sb@& of the invention, and

this was ona

5 internati I'y "deposi ted (deposition
nunberpyifGEVLBR- 8260 islenast Basy %P%Jkﬁ[dn%&:as_ a model of the
I nternational Patent O gani sm Depositary, National
desitdiisgdnieUie] Mt HEY gaees pbridusdd dsathe s8etteble enaR€ gene, inside the
Technol ogy (Central 6, 1-1, Hi gashi 1-chone,
introhkio @ashite, dndas abkdondinse 866 ,is HARAMNed cepidsithe dntonluction
Decenber 3, 2003), This vector is a vector in which
cassBB&G- g ithatpihsi GlUSnegeheass axproshell when B&S-P10@s dhsidesided gene is
~ gene, and the Hyg gene is positioned as the selectable
intreaycR@ intgenterget opitien whe tojstesperific resambigten pecurzgddbeiween
. reconbi nase_gene i s _positiqgned outside the
thisjapg thecfinst Pé%g inge sty srecagnitign pequpreecss igepduced by the above-

expr.e en = | the desired gene is
de“Fﬁ??Biﬁ?@ﬁﬂgﬁP%ﬁgﬁFz?gé? position due to site-specific

reconbi nati on occurred between this and the host DNA

into which a recognition sequence was introduced by

IL Ihlj?(?du%ﬁ&){ §F the vector of the invention (p2ndARSipt) into Agrobacterium

In the same manner as in II of Example 1, the p2ndARSipt prepared in the
above-described I was introduced into 4. fumefaciens 4404, this was confirmed by the

DNA analysis, and this strain was named LB A4404 (p2ndARSipt).

1L Introduction of the vector of the invention (p2ndARSipt) into recognition sequence-

introduced tobacco plant

By infecting the LBA4404(p2ndARSipt) obtained in II to the recombinant
strain 2-2 in which introduction of one copy of pTLGUSAmpcodN was confirmed in V

of Example 1, the vector pZndARSipt of the invention was introduced into this
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15 descri bed pTLGUSAnpcodN (Fig. 22). I1l. Introduction
of the vector of the invention (p2ndARSipt) into
AgrobacteriumlIn the same nanner as in Ill of Exanple
1, the p2ndARSi pt prepared in the above-described I
was i ntroduced into A tunefaciens 4404, this was
confirmed by the 20 DNA analysis, and this strain was
recagaitiod deBiehtB4nt(@liet RBiapto plahd | . ThHenhfeotlon tieotment vdsecarried
vector of the invention (p2ndARSipt) into recognition
out instbe same mannentas gl efiExample to pl ant By infecting the
LBA44O4(p2ndARS|EM% obtained in_ Il to the reconbi nant
25 st Mihen the pobage a%mefmtaﬁ@uth!étmf@ﬁwtr@ﬁeeléowe @ﬁnspianted
pTLEUSAnpcodN was confirnmed in_ V of _
mto\;b%%? agyy {agiRan sen@ining & Mg of Whtt}@agnqafﬁtw&tﬁe @di F%{IBI of

beﬂ%t%l%tmewﬁ@ew&fé ﬁal’f’?fg%tﬁﬂ’gﬁf‘d S oG eiR and the
e t obacco

cufidll FRocatidEgess, vl WP, Bfhan: e R tna 20
dvethr%f?lnﬁp %‘?Jktn‘g%ﬁ tohﬁﬁxgzrc]item etrz{t@gl it Igdtﬂg gk lcg‘h 19?) rﬁ% Q%rﬁg g&mposmon
of r&b?ﬂﬁﬂ ade @bﬂtﬁmir%otg {Eﬁftﬁgl Lﬁjfor GaLagRI Chl tbtap 0P 54 r&QedTH{dmlduals

ygromycin turing was conti nued
wer€ %btaineWyeco‘ﬁQB@hQ &AL Jultare S2hkRAdVBARIRS bué@ﬂsﬁ-@ 9he hormone-
adventitious buds were obtained by transplanting the
ﬁfeQ@s@g@hhahmho the sane conposition of medi um and
continuing the culturing for 4 weeks. A total of 53
rooted individuals were obtained by continuing
subculture of these adventltlous buds uS|ng t he
9is q () X midsthefvector of the
tobacco plant |nto mhlch recognltlon sequences and the
inveption (n2ndARSNS) wiisiethedused (p2ndARSi pt) were introduced
A. PCR analysis 15 PCR anal ysis of the 53 rooted
A RGRypalysisal s obtalned in Il was carried out using the

Thi'e PEECTHR GhER thescigh ndrvdhas Paeg AR T encapted oot

usm@ RGN tgrpnsnlarg €nd Qc?nditions of VII-A in Example 1.

In this case too, when the Hyg structural gene which was present inside the
introduction cassette of p2ndARSipt was introduced into the analyzed DNA, a DNA
fragment of about 900 bp (H1-H2) is amplified. Also, when the region inserted
between the recognition sequences on the tobacco plant chromosomal DNA, introduced
by pTLGUSAmpCodN, was substituted with the introduction cassette of p2ZndARSipt,
DNA fragments of about 1 kbp (S-G) and about 500 bp(GE-S) are amplified. In
addition, when amplification of only one of the about 1 kbp (S5-G) and about 500
bp(GE-S) was detected, it is considered that a part of DNA of the individual is deleted
or inverted (Fig. 23).

As a result of the PCR analysis, amplification of a DNA fragment of about

900 bp was detected in all of the 53 individuals subjected to the analysis. In addition,
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i ntroduction cassette of p2ndARSi pt was i ntroduced

into the anal yzed DNA, a DNA fragnent of about 900 bp

(H1-112) is anplified. Al so, when the region inserted

20 between the recognition sequences on the tobacco

pl ant chronmosomal DNA, introduced by pTLGUSAnmpCodN,

was substituted wth the introduction cassette of
amphiZeadRBioptl, kbiPMAsf desaphesinins 3 ahdizvibbuats, Bodpbifpcft®nGf 40@ bp was

about 500 bp(CE-S) are anplified. In addition, when
detegteg iinf 3 @@dwldnal@f ardnaryp ifivetion of Hekbibaud 580 ppvers dejecteddn 2

about 500 CE- 2 was detected, it is considered
Indlmé;@iSaGBdr t9lolf @mbﬁe 2 ey idualy it ivehich @maléﬁ@ﬁea of A5kt and
inverted (Fig. a result of the P

S00hp iers Eeieris We aelﬁml 7 AepRERinaEs abafé}t eB‘EF‘{Né%“e was
d,n of the 3 i ndj v al s subjected to the
intr figE TS (e SSRGS PosT 28 OB PRPRat i on of 1 Kbp e
detected in 3 individuals, anplification of 500 bp was
detected in 2 individuals, and anplification of | kbp

Mere detected in 2 individuals (30-1,
B %y% f; guﬁﬁgthese 2 individuals in which anplification
of 1 kpuARTanaARH &‘Qhé"ﬁ:%@mgﬁﬁﬁ@'{ﬁﬂ 1 VEILE) s%fé'c?e‘ﬁtzﬁgx #as carried

reconbi nants 1 which the desired gene was

out 1At fheditmed mddher bhenpveseseErhMeR ROSiThi @R &ﬁeIM§w@Nﬁ the
B. Sout hern anal ysis Sout hern anal ysis of the

chrarBssorial MAMA Swis3Qigdste® Wvilh) a s@bigctiad ehaynfe WasSR aihlli £@robe P4
out in the sane manner as in V-A of Exanple 1. In this
havingsemdiogye with, H¥ghgenel® a hrobardSoatsd hidhide harsolbgeatheHyg gene
with a restriction enzyne EcoRl, and a probe P4 having
washeebhoily prbich Fyg gene or a probe P5 al so havi ng
honol ogy with gene was used as the_probe. Fig.
24A sHad2id ﬁlwcﬂ 3 f%ﬁléﬁ”heﬁlet ewhmmsgrmi Oéft Q n@ombman’f
reconpi nan 9 was di gested MAth
91-brape! gp%eWéthdilceBI é&dﬁhreprﬁﬁ%sé wirgseda E%aw@ w apparent
from.Fig nd of 4 s _confi
from £l 24473 b ffef ? FrURT °§sﬁ& s i diRgegers romt of fhe'SSuhem
additio 0
anaBi0 SR D S A2 S S M e ighe WGR MRy gt he
recoMdifadfEAR wa@'ﬁggetsttéﬁ vGHErPE‘EorE’E aﬂ@%hé’ﬁ%%eef% WREuRERG e probe.
As is apparent from Fig. 24B, a band of 3.0 kbp was confirmed in this case. These
bands coincide with the lengths of EcoRI fragments which are predictable when the
regions inserted between the respective recognition sequences on these chromosomal
DNA molecules, which were introduced by pTLGUSAmpCodN, were substituted with
the introduction cassette of p2ndARSipt as a result of site-specific recombination
(Fig. 23). Also, as a result of this Southern analysis, it was confirmed that one copy of

the Hyg gene is introduced into the strain 91-1. In addition, results similar to those of

the strain 90-1 were able to be obtained also from the recombinant strain 30-1.
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As is apparent fromFig. 24B, a band of 3.0 kbp was
confirmed in this case. These bands coincide with the
| engt hs of EcoRlI fragnments which are predictable when
the 20 regions inserted between the respective
recogni ti on sequences on these chronosonmal DNA
nmol ecul es, which were introduced by pTLGUSAnmpCodN,
C. R€Reamlst i tuted with the introduction cassette of
p2ndARSi pt as a result of site-specific reconbination
(Fi g. IPGR analysis,of dlee mecorabinhnt sofectetiiig AS(@&HII)@ran carried out in the
analysis, it was confirmed that one cop¥l the Hyg
samgemenpes snty ol c@dEKmiaietlheusytgr tenpamen) Lz agdidhe |p6mer H3
results simlar to those 5 the strain 90-1

reprgmnéedt by §§QJBP:N%8 (él gétsgcfaﬁ@ﬁn %%ﬂ%&éér&*@mgﬁmﬁlm wnh the
HY% se%b @,‘4595% 3 ¢ty %ﬁ%?% 115925 122*?%&6581}% of pouthern
analy 3 caf RpLT RS anﬁV@ 'efffﬁf%ﬁ a0 apRe Sur st e prween
the PP B e PRLARBRIAT B ARRG Shuchicks BAY M BORR B ssserce of
p2nBEXRER arﬁongaﬁleté%ﬁstf@cﬁ%é tht dr%ﬁuéalbﬁghﬁf ﬂGH@ﬁ%;%ﬁdd‘ﬂ in the DNA

carried out” in the above-descri

of e%b'l@%? kfedd 'r%rrib?na‘h@su sipde REANBETrerlcl %ef@éﬂn‘%ﬁe%r}%&frﬁlﬁﬂams and
bet ween t he recogn|t|on sequences and the introduction

the CR888bInBNtO finto PRMLARBIP tcon@fREEN e CRNSUS AfpUBHN alone was
i ntroduced by pTLGUSAnpCodN, in the DNA of each of

intrddesd, inaemmdboihaDEVA tshquenice sf the THN A rlefhberdeetemimnoriginated
these reconbi nants and 10 the recombinant into which
frorp P TEAAS AmpcodDd rand) ythe PuGids Aip@o ] Ncatheh eievBY A of about 600 bp
i ntroduced, in terns of the DNA sequence of the T-DNA
showldfbe amplified by @§iFoin thisicgsmtaced f r om pTLGUSAnpcodN and
the outside thereof, so that the DNA of about_ 600 bp
s houI A ereawbPf ?heeIBCByanptzﬁ% the chrognqsgmal DN&pof theg regombinant

Stratf q't]téla%ﬁ%f Hapliicanen 6F ﬁhaz?ﬁfé tagf?@ﬁfo 3@% 5 24 s DNA
00

sealugtib it B PRI S Fragheliest (B 'y Wa%eﬂﬁ%l BB of

a1 BRIl That 8 350, SRR R e oD RPN 1 Blan and

the 80dide tEeFHoplcRes WIEY n@@b}@&' eggesm%f"‘ﬂhé becb®idaMinto which the

sequence of the reconbl nant | ich the

con§AREibh UBY | FNLGYSATAGSINTIASEN Rl son@rydised Nt rQducibly, it is
Accordingly, it is

considered that the results of this IPCR analysis support the results of the Southern
analysis.

As a result of the above PCR analysis, Southern analysis and IPCR analysis,
it was confirmed that the NPTII gene, codA gene and Amp gene between the RS
sequences mutually facing opposite directions, introduced on the DNA by
pTLGUSAmpCodN, are substituted with the introduction cassette of p2ndARSipt, in the
recombinant strain 30-1 and strain 91-1. That is, according to the invention, it was

able to obtain 2 recombinant individuals in which a gene was introduced into a
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20 considered that the results of this 1PCR anal ysis
support the results of the Southern analysis. As a
result of the above PCR anal ysis, Southern analysis
and 1PCR analysis, it was confirmed that the NPTII
gene, codA gene and Anp gene between the RS sequences
mutual | y facing opposite directions, introduced on the
predoIRTBe B someb Dhowsisut S aesionna s it
i.ntroduction cassefte of 2ndi RSi p
an ﬁ@&éﬁﬁ??@n‘f"a%@éi% 30Ths efigiesey & ‘HS‘?QlQQLthhaf hjgger efficiency

G G RS R 05 SO (ot BB Eer Bt Bl
o, e E5ef roheSiati it e af SRRl B D o
a pr?aétér%lggcp ﬁosv\‘%o% can?n?é]agt%meglgkﬁ 1%{’{& t% hid %Cyec{c“? tpa (%?R%iﬁg amthout

I Cle resu

a ch%’sﬂéj%g@b t ﬁeﬁﬁefi REGhd FRER @f‘]‘ I["iﬁﬂ YrelEcg H‘E[S%l tfd above-

tron, It was SO r vea

des@fIBL AOR R cdnRiiBfedl @Rt ﬂfe ﬁldm&IaI INAVREL am ﬁcatlon of a DNA
predeterm ned position can be attained efficiently

fragﬁﬁvng of QCRI al PN ARG B ted M tHROEomMBANSAtAS SIHIEh SicBPa déﬁe@én or
based on the results of PCR analysis carried out

mv&ﬁoﬁbEDameemuﬂﬁscrlbed A, it is considered that the

i ndi vidual in which anplification of a DNA fragnent

of 1 kbp al one was detected is the reconbinant in

whi ch such a deletion or inversion of DNA is caused.
Examlﬁanpl e 3 1. Construction of the vector of the

[ nventl on 2nd20 A Pl asm d pCRSHygLuc havi ng t he

stction of S1oisy DEN onstructed. Like the

case of the r nserted between

c: dﬁxmnﬁﬁ%c%w’é@“l% BB BRSSERE PRV BT BoRTA was
con%?}é‘«?ﬁf‘ff o Tk e e O BBl L lceblicinai é%wsen the RS of
opp§%§5@§e LGB Yoohl® 1 BANGEROLSASE I EOKE" Wit WeLuc
i t%ﬁ%%&%%pﬂe%@géheﬁe&@ Sruchfali@54 T otion enzyme Ssel

Subsequently, the introduction cassette region of this pCRSHygLuc was cut

out, together with the RS sequences inserting this, by restriction enzyme Ssel and
ligated to the restriction enzyme Ssel site of the plasmid pTLRSrubipt35R constructed
in 1I of Example 1 (Fig. 25B) to prepare the vector plasmid p2nd20 of the invention
(Fig. 25C), and this was internationally deposited (deposition number: FERM BP-08561,
depositary authority: International Patent Organism Depositary, National Institute of
Advanced Industrial Science and Technology (Central 6, 1-1, Higashi 1-chome,
Tsukuba-shi, Ibaraki 305-8566, JAPAN), deposited on December 3, 2003).

This vector is a removal type vector in which the luciferase (Luc) gene is

positioned as a model of the desired gene, and the Hyg gene is positioned as the

selectable marker gene, inside the introduction cassette, and a recombinase gene and a
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ligated to the restriction enzyme Ssel site of the

pl asm d pTLRSrubi pt 35R constructed 20 in Il of Exanple

| (Fig. 25B) to prepare the vector plasmd p2nd20 of

the invention (Fig. 25C), and this was

internationally deposited (deposition nunber: FERM

BP- 08561, depositary authority: International Patent
morfhgagicamtbeposlity anyyctiNatgeonaire lpositibtadt eutefle it\dwatheethe Luc

I ndustrial Science and Technol ogy (Central 6, 1-1,
gendiagathhi debireh@eng is Totmkdused ghiio, thebargek i pogitBn 88BE: site-specific

JAPAN), deposited on Decenmber 3, 2003). 25 This vector
recngbinatioamsvenusedy petweerttbis nd drei st (RSA] wée Métiedse ecegnytion

gene is  positioned as,a npdel_ of the desired
SeqUEHEE (8 mﬁr@ deeereby hepaboteremedbess PThEU S@é’ﬂ%‘@f@b&éz‘% 26). In

additrtriggg% %gggs 5%’@' sgﬁ]attlga% v{gl%tn:fgg%ﬁﬁpg St}tg %ls %ﬁ&oﬁﬁ II%.FVICEH to

the (REWESRE 190 TG dsEy %tc'm; RS s P refiabecii
f

recotrrﬂ) 19&%}&)11 o ﬂﬁgtéc%ﬂ) n T 3&3 ?(;1 %Qxﬁect'o tfleDt&rée? ﬁ?gf@%ﬁ{dh&ﬁ]et o of the

hostr lgg\%ggt' dttélg %?tla e Hx %é%ﬁ tﬁﬁl‘i?x@ﬂﬁ&? %Eycahg'éad by the mechanism

shoRfl§H EigOony this |s construct ed such that when
I nt roguced into a chronosone identical to the
chronmosone i nto which recognition sequences are
I ntroduced by a non-specific reconbination,
11 Ihmsdueto bf the vedtot bithel @sicnigch @2néd2q)ontd ierdlgiceetm
position and deletion of the host DNA at the
pr edeflertid sede posinti on irs [iudft Exeepls |1y ther p2ri@0spdpdrgd in the

the nmechanism shown in Fig. 27. 10 IT. Introduction
abov-deshabedel wios insfoduprd tnm/énwmcem o) thisrivas omgfirmed by the
obacterium|]n the same manner as in |11 of Exanple 1,

DNg realysinazo this spaipepsiname &BAH0024e40r i bed | was
i ntroduced into A tunefaciens 4404, this was
confirmed by the DNAanaIysis and this strain was

roduction of.the
4110 !1 Lo recoenition seq

mtrc?a%%é‘(?{?)%icco' dﬁl{tOdUCEd t baC 7‘ | nt

By infecting the LB A4404(p2nd20) obtained in II to the recombinant strain

2-1 in which introduction of one copy of pTLGUSAmpcodN was confirmed in V of
Example 1, the vector p2nd20 of the invention was introduced into this recognition
sequence-introduced tobacco plant. The infection treatment was carried out in the
same manner as in I'V of Example 1.

When the tobacco leaf pieces after infection treatment were transplanted
into the MS agar medium containing 1 mg/ml of naphthaleneacetic acid, 0.1 mg/ml of
benzyadenine, 500 mg/ml of carbenicillin and 20 mg/ml of hygromycin and the
culturing was continued, 60 calli were obtained from 64 leaf pieces, and 64 adventitious

buds were obtained from 34 calli by transplanting the 60 calli into the same composition
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By infecting the LBA4404(p2nd20) obtained in Il to the
reconmbi nant strain 2-1 in which introduction of one
copy of pTLGUSAnmpcodN was confirnmed in V of 20
Exanpl e 1, the vector p2nd20 of the invention was
introduced into this recognition sequence-introduced
tobacco plant. The infection treatnment was carried out

of madidrhand samenuivenmhe rculsringfor M wéekbx anpbal &f 3 Waened mdividuals
tobacco | eaf pieces after infection treatnent were

wert bangpldnied! linet of adenfiiowdars mesgeamebomignated from 21 calli,
mg/ M of napht hal eneacetic acid, 0.1 ng/m of 25

by dwetinyiadenbadturs o0 thegd aivestitiouy bedsi eiing the komeond fieg/MP agar
of hygronycin and the culturing was continued, 60

medd@hl i were obtained from 64 | eaf pieces, and 64

adventitious buds were obtained from 34 calli by
transplanting the 60 calli into the same conposition
odi :

- 39, of

um and conti ng the culturing for,
ACCO ntCto H _;50 $Ed ceg 0 Ol e

Ot o O C (VIBRARY LS. W/

Adalysi 1 eLto
. fr.om j nes. Oft adve titious buds respectively
—&L%@@é@%&ﬂ?—é@ﬁ&we L i, by continuing subculture of
- entitious buds using the hornone-free M5 agar
A d%ﬁ%@ﬂ% V. Analysis of tobacco plant into which

recogm g : .
. pﬁg%&%&%%mmy tiBRAVESA Qhehdr thO91 rbdiP RlilvAlials

were 1 ntroduce CR anal ysi s

obtAHHIOROSI0NRL: PNA RS 1eXIBRE t e 1fd 0 ah@ @R Bfalfdhewdd carried out
rooted individuals 10 obtained in Il using Fast DNA

undéi the (shkQcobBitioh§ ©f M-Bansin®OR: pridleptsHS anvd T ahidtebindub Hyg
under the sanme conditions of V-B, using the priners H

gené@inble pRmshiLshrepienchtédobHFBQ Ted):11 E-aprtbgate dcBgaageta tgaaa-3")
represented by SEQID NOI 1 (5 -cgttcggttg gcagaagcta
whitly hals 30 )Lucwitiveturddi geds and theiprigter & wdwichl bigdnéo SNES geme, the
_prinmer G which binds to GUS gene, the primer HRI, |
pringes FiRek eapresentpy bpSEQ 1D NO: 121@9-9%%@%@%%@5@%-3') which binds to
tcgacagacg-3') which binds to 15 Hyg gene_ an

Hygagenpeardede rabpedeicriagtiGr apd dgithers e 5imerebt c%ime?'eﬁs to the
outsgc;qngﬁfta?oétlgg &ﬁﬁgﬁ&gfg@a%ﬁe }W%Ttg68£g£go%& and the
above-described L3 or the above-described HR1.

In this case, when the Hyg structural gene which was present inside the
introduction cassette of p2nd20 was inserted into the analyzed DNA, a DNA fragment
of about 900 bp (H1-H2) is amplified. Also, when the region inserted between the
recognition sequences on the tobacco plant chromosomal DNA, introduced by
pTLGUSAmpCodN, was substituted with p2nd20 due to site-specific recombination as
shown in Fig. 28A, DNA fragments of about 2.4 kbp (G-L3) and about 1.65 kbp (GE-
HR1) are amplified. On the other hand, when site-specific recombination is caused as
shown in Fig. 28B, DNA fragments of about 1.5 kbp (G-HR1) and about 2.4 kbp (GE-

L3) are amplified.
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above-descri bed L3 or the above-described HRI. In this
case, when the Hyg structural gene which was present
inside the introduction cassette of p2nd20 was
inserted into the anal yzed DNA, a DNA fragnent 20 of
about 900 bp (H1-H2) is anplified. Al so, when the
region inserted between the recognition sequences on
t he t dsacomulplodtite RER endgosredmiifikatiomof o e drapyent of about
pTLGUSAMpCodN, was substituted with p2nd20 due to
500ghnt eas pletsicfeid anradic ontliendit inshvidsals stigegted o Fieganad@ss, DBong
fragnents of about 2.4 kbp (G L3) and about 1.65 kbp
theseGanplHRtationrad RNYI fragreents on abeid Bt thbp (alad), anghaput 1.65 kbp
site-specific reconbinatiaon is causle)d as 25 shown in

(GEZIR D) 2epadetenpd in Loy iduds @Bdut’ 7115 AR prpditigriign gdDNA
oo of ok 55 Ao AR 0 2P o
L SRR I T
e S Ly R L SRATRRL o DR 0

fr agrint atbph B Grestl ke POR FERGls, HERL S, hpdihlyas -1

11-1, G=4-34o- Yﬁﬁclqgﬁxg%&@ ih Rvifich bRGitMé mplifcaibd oF DMA-flsgment of
22-2 43-1), and t

: _ : these were seélected as reconbi nant’s
aboht2 Mrbg (G-t )& r dB&itI 1631 kg (B-HIRD vdstdettbded AicbdrdingRe when the

predeterm ned position on the DNA. In addition, as a
PCR asall/dis ofas tcharic@Git amathyai tegethérewrh wheyr eecdmbindntyiseisaled in the

(7-1, 11-1, 17-3, 40-1) including those in which only
foregbing anpihith ¢l denred fgeDbAvasriagodured ofito the patsietermined pdspion,

(G L3) or about 1.5 kb%@— HR1) was det ect ed.
usingdbe pdinreg ILyzs7 Waeng thmoReR witk thesregionarsat ther p 0@ A mpeodN-
~themtogether with the recombinants selected in the

OflgflwieégEi[%&Ail?ﬁ werden anchhe bays-descy ik Glas fagneyf@egut 200 bp

into the predeterm ned. position, using th Lmer. ...
was| BRg Fghbie @nﬂyo%ﬁ%sﬁylﬂ%‘fffﬁwi% SN IGTGHN AL el these individual

T : N-, ori,ginat T- | eft..hborder and,t
strali 5 SR L e a1 SR Sop BCea g of o
N Cf i : P -2 .
certi e i ks el g SRE filrfed s bend lBion ingividual in
' kA Slg@ N 17-3 and strain 40-1 are
Son?tﬁglééﬁ%%’l sAi n vﬂ ch a DNA of a
B. Southern analysis
Southern analysis of the recombinants in which the desired gene was

introduced into the predetermined position (12-1, 12-2, 22-1, 22-2, 37-1, 43-1) selected
in A and the gene deletion individuals (7-1, 11-1, 17-3, 40-1) was carried out in the
same manner as in V-A of Example 1. In this case, however, the chromosomal DNA
was digested with a restriction enzyme EcoRl, Hindll or EcoRV, and a probe P2
having homology with GUS gene (when chromosomal DNA was digested with £coRI),

a probe P7 having homology with Luc gene (when chromosomal DNA was digested
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certain region was deleted (hereinafter sinply
referred to as gene deletion individual in sone
cases) (Fig. 28A and B). 20 B. Southern anal ysis
Sout hern anal ysis of the reconbinants in which the
desired gene was introduced into the predetermnm ned
position (12-1, 12-2, 22-1, 22-2, 37-1, 43-1) selected
with HiAITHhdr & Ipechgditealste hating homobbigy ivdthalsc géhel(whtd chromosomal
17-3, 40-1) was carried out in the sane manner as in
DNX-wesoligdSsednmpltheEdoR YV nweasised eathe prdfmwever, t he
chronosomal DNA 25 was digested with a restriction
enzynedsEe &Rl ofithed$quthesy ardpRy, it el centigmsd dhqrzhe fRUhgene,
honol ogy wi th GUS gene (when chronpsomal DNA was
codfj gHe8e e@ithi PANIECERID) | Whithyrere pensidged g thokiel BEPdFed by

e REPR S SNBSS B YR B2k St Y
o 5 R o0 B P e e
. 1,S, 1.1 £y Tl | ;

i GIRLY S RS S ot 1 e B o0, 0.

addi'tt%hr 9duged by tin %‘-m?@ﬂﬁ' QiR 2PN 2o PHRSE Mat the

efreon, were substituted with the I ntroduction

intrGARAEH EHséle HNHEED inBbiudll chitFihE TR0 RAMN RcbhbinkhGh the
the desired gene was introduced into the

twollirREedRIsAb R th PieS28A afd B1&nd supbdridg rddnth of 22-BUR 3rlalisis.
43-1). In addition, at the sane tine, the results of

t hi s Souihexammeadeydissofaths Gosithem hivdysis bfthe recombinant strain
i ntroduction cassette of p2nd20is introduced onto the
12-Dhiad efraigaldh2 raec slmbymarttigi 29 A RleowiOa treseltdwhec thromosshawaNA
in Fig. 28A and B, thus supporting results of the PCR
wasghggsiesli with AsoBh aaddhp peoberlisvips usedfastthe pSibgt st in this case, a
anal ysis of the reconbinant strain 12-1 and strain .
band pf 3 73kkp whbdpiected i1 thogpcompipgnt strpiachet}, apfenband of 2.8 kbp in

e B B D S B LR gt e
G R SR S IR 59 e
P BRI 8 Dk BT ARl o
Ofﬂ;{%(;g,rﬂgihglq%gﬁ{ @lythe direction shown in Fig. 28B in

Fig. 29B shows a result when the chromosomal DNA was digested with
Hindlll, and the probe P7 was used as the probe, and in this case, a band of 6.9 kbp was
detected in the recombinant strain 12-1, and a band of 8.0 kbp in the recombinant strain
12-2. Similar to the results of PCR analysis, this also shows that the introduction
cassette of p2nd20 was introduced at the direction shown in Fig. 28B in the case of the
recombinant strain 12-1, and at the direction shown in Fig. 28A in the case of the
recombinant strain 12-2.

Fig. 29C shows a result when chromosomal DNA was digested with EcoRV,

and the probe P6 was used as the probe, and in this case, a band of 12.0 kbp was
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case of the reconbinant strain 12-1, and at the

direction shown in Fig. 28A in the case of the

reconmbi nant strain 12-2. Fig. 29B shows a result when

the chronosonmal DNA was digested with 20 Hindlll, and

t he probe P7 was used as the probe, and in this case,

a band of 6.9 kbp was detected in the reconbi nant
detestedan thel2edmbiama seralmarvdl,ofnd8. nk b 1i7nktiphe thecoodbmant strain

strain 12-2. Simlar to the results of PCR anal ysis,
12-2.hi Simallas ¢o showesulthaf PORe ahalysindthist dlom shows gt tthe oftroduction

p2nd20 was i ntroduced at the direction shown in Fig.
cassgBof p2AdR8 wassatreduoed @t thealisrtemehornsin Fag R8Bointhe g#hg of the

at .the direction shown in Fig. 28A jn_the case of the
recopsbiRgE GBIt At é"f*‘? &t he dirsction; gowng EigonlA 0y i@ age of the

en chrao | DNA was digested with EcoRyV, dth
rec %B@t%a’%gi%zed as the prgbe, and in tﬁios c:asg,n a °
band of, 12.0 kb <42 . det din th ' t
ctrai o & il T SRR BTl e PR RER TR R o of
: B L . Lvsis.
e Bl 4% e R 40 R SRS SRR i
strag%%d?% $,ih pphoduced at the direction shown in Fig_

n the case of the reconbinant strain 12-1, and

at t heyfigeashiratng R 6F fib BoudRMh hikhl$He s thabh KA of a
5 reconbi nant strain 12-2. Also, as a result of this

certﬁ@%%@ﬁ,ﬁwlﬁﬁ@b&§ pfeserit tin WRSb6 AR HECITBEl $thitd 2-QN&ac tedfin all of
the Luc gene was introduced into the target position

the ge¢net detetivadadiofdudla€741etbiibi nands 1), shusauppdrBag thendsults of PCR
strain 12-2. On the other hand, results of the

anaiSeiat hern anal ysis show that a DNA of a 10 certain
regi on, which was present in the above-described . )
st rai span exajde. dejulis ed themnalyisisgif the prneglelptiog dndividapl strain
individuals_(7-1, 11-1, 17-3, 40-1), thus su?por in

11-} e shoam 1sFigr 3pords bnannpeang fromy Figh 38y amp resulty fstlip (Southern

s A S DG PSS MIGE) LR e

30, as sul t .of  the. thern .15 .angl ysi s hi
chrciiosfib P Rt r L Fie oA o SRoERe e BB «
band 3P 6%}) & the chromosomal DNA was digested with HindIIl and probe P7
was used as the probe, and a band of 14.0 kbp when the chromosomal DNA was
digested with EcoRV and probe P6 was used as the probe.

Each of these shows that, in this gene deletion individual strain 11-1, the
introduction cassette of p2nd20 was introduced into the target position by the
mechanism shown in Fig. 27, and at the same time, a part of the chromosomal DNA of
the outside of the T-DNA left border originated from pTLGUSAmpcodN was deleted
(Fig. 31).

As a result of the above PCR analysis and Southern analysis, it was
confirmed that the NPTII gene, codA gene and Amp gene between the RS sequences

mutually facing opposite directions, introduced on the DNA by pTLGUSAmpCodN, are
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chronosormal DNA was di gested with EcoPJ and probe P2
was used as the probe, a band of 6.9 kbp when the
chronmosomal DNA was digested with H ndlll and probe P7
was used as the probe, and a band of 14.0 kbp when the
chronmosomal DNA was digested with EcoRV and probe P6
was used as the probe. 20 Each of these shows that, in
subdtinitsd gétie titeinabtanionndisseittd uz] pBid2@i m the-drait hR-1, strain 12-2,
i ntroduction cassette of p2nd20 was introduced into
strainlig- 1, atrget 229 sskreingiV- bynd $eain Adhami Sesestiovrombir@ng.in which
27, and at the sanme time, a part of the chronosonal
the prgixedfgene fveasgnireqused dtorthe predergrminefl posisipd et the chromosomal
originated from pTLGUSAmcodN was del eted  (Fi ._31%.
DNAs s agdifiens jf pvagicophaneg %twaahgﬂyﬂf%maﬁdlsa{?ﬂlhé ™ and

oL cURRAp o a4 Sk dpblul AT T ilin € ReeSHbinan
ol FATHSINED CRIEIE SRS o RSl o e
D A b i i TR A

ThiP8fictdne i9%alsbhROCHHRIR? Midter BN enchNthasldhd b0kt Yyl théBsbove-
confirned that the strain 7-1, strain 11-1, strain

deschibed tiaAdlefh Héthed Pv&lf dst @F &1 1988)Vi Biaddstidn) itvdhsCibléto obtain 4
certain region of chronosonal was del eted. That

indivignala of eetiang deferttien imweithiaarrtaintregias ofibhemiosoaiit BNA was
6 reconbinant individuals in which a gene was

deletatt; mitHomtexcrpsying steppradiss effiviencd wpobidki®h of t he
chronosormal DNA, using 64 sections as the material s,
and its efficiency was 9.4x10-2. This efficiency is

al so 100 tinmes or higher efficiency than the result by
the abbiile the parssel ipkrdion han dpemdespiabedod detael adnaith gaference
was able to

al,.1998). In addition,_ it ain 4 )

1o syagiATRRAGIEORS T P! B ABssar o on G IIL A e A thal; vgrious
regi on of,.chronosonmal s. de]lete i thout .a ..
chargeS a8 P OTE R Br o PR ik Eiparthg MR ot spirie and
' he present invention has been described in
Saﬁ%ﬁb%??éandpmﬁth reference 15 to specific enbodi nents

ther eqhis ddpiBirdn RHaSRPE §iankR P Abpidatibh N 2008-193227
art that \}%rli ous Banbdt et Appfieli '

filed on June 3, 2003 and Japanese patent application No. 2003-436431 filed on

December 9, 2003, the entire contents of which are incorporated hereinto by reference.

All references cited herein are incorporated in their entirety.

Industrial Applicability
According to the invention, one copy of a desired gene can be introduced
into a predetermined position of a host DNA, at a high frequency without any bad

influence upon host cells. In addition, the host DNA can also be deleted or inverted at




changes and nodi ficati ons can be nmade therein w thout
departing fromthe spirit and scope thereof This
application is based on Japanese patent application
No. 2003-193227 filed on June 3, 2003 and Japanese
pat ent application No, 2003-436431 filed on 20
Decenber 9, 2003, the entire contents of which are
a predatempocdpedtidiereh high igqueeterathoet. a cidkiing etbp redeeihout any
cited herein are incorporated in their entirety.
bad inftheste ipdn Wpptdilsabi ity According to the invention
one cgg% of a desired gene can be introduced 25 into .
a pre &r #cAwEng i thei igrensiona aHeeemIpREt whick sheyh expression
frequency w thout any bad influence ypon haost cells. .
patigry Qb ffid sepreanblats IeperchHal SPEE CIIEY @i be obtained
. iﬁv réed at -44 a predeterm ned position, at a high
‘“ﬂ¥’ggﬁ HESPWi t hout a crossing step and without any bad
i nfl uence upon host cells. Thus, according to the
i nvention, a reconbi nant whi ch shows expression
pattern of the desired gene and has high and stable
expression quantity can be obtained 5 with high
efficiency. CLAIMS 1. A vector conprising an
I ntroduction cassette inserted between two site-
specific reconbi nase recognition sequences and a
site-specific reconbi nase gene which recognizes the
site-specific reconbi nase recognition sequences,
wherein the site- specific reconbinase gene is
positi oned outside the introduction cassette. 2. The
vector according to claiml, wherein the introduction
cassette and the site-specific reconbi nase gene are
positi oned such that they can be renoved. 3. The
vector according to claiml1l, wherein a |l etha
i nducti on gene or a norphol ogical abnornality
i nduction gene is further positioned outside the
i ntroduction cassette. 4. The vector according to
claim 3, wherein the introduction cassette, the
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site-specific reconbi nase gene and the | etha
i nducti on gene or the norphological abnormality
i nducti on gene are positioned such that they can be
renoved. 5 The vector according to claim 3, wherein
t he nor phol ogi cal abnorrmality induction gene is a
pl ant hornone-rel ated gene. 6. The vector according to
claimb5, wherein the pl abtARdSnone-rel ated gene is a
cytokinin synthesis gene. 7. The vector according to
claim1, wherein a desired gene is positioned inside
the introduction cassette. -46 8. The vector according,
to cl di ik Yectoheqraprising %pr{trqglpcttqpec%qeén@rteg between two site-
sel ectabl e marker. .gene i s positioned inside E
SPeqit F5a flaé?mf“&a%%‘@?li éequgnce?ﬁéd GSLEEPeCHSPY ‘é‘f"%eogene which
cl aim . t er noi et th .
roocaftat iy SeTREREF GEHEOREsen S BNDRB TG Brerein The site-
tro n_cas C gto
spec&{q %Fer%ggl% Vz\llg gen% i3 gémff‘one%%ut c%ﬁp Frﬁ}o(au(l:ti%% c?igs%{tt?m iety of
the sel ectabl e marker gene is p03|t|oned i nsi de the
i ntroduction cassette. 11. A nethod for introducing a

gene, Whieh LIPS 8hel BLIAUE] HHer@inVBE lifrodeQFP Ch3btdd and
an i ntroduction casse#te I nserted between two

the Sitel §resiFiRGEddntbifiAe @Ol 418 $BsitiHREIAUBH tHaOhe§ BN GIVANd a
site-specific reconbi nase gene which is positioned

outside the introduction cassette and recognizes the
site-specific reconbi nase recognition sequences, into
a host3. CBlel vdotori avgordingNa ¢lainwhj eheeite a dethel- sydedidni gene or a
reconbi nase recognition sequence is present; and
morphelogigaloibngrmaiigy iimuetotugeiean fthes posidonedtaytsidesthh dagroduction
DNA by a site-specific reconbinati on between the
casseé.r oducti on cassette noiety of the vector and the
one site-specific reconbi nase recognition segquence on
the host DNA. 12. The nethod for introducing a gene

i d
EQtZ %Z‘ﬁha”‘tfef?o‘"fca%?fé” J4 HEP PP Gher caffls, te
site RRORAL, S8R WG ha® ECRIR, ipBRIBA. B Drhe morphological

z;tbnc?‘r'n]iafﬁtyS Hl%ﬁbtfidn odn %Per%sﬂl%‘?l@d such that they can be removed.

5 The vector according to claim 3, wherein the morphological abnormality

induction gene is a plant hormone-related gene.

6. The vector according to claim 5, wherein the plant hormone-related gene

is a cytokinin synthesis gene.

7. The vector according to claim 1, wherein a desired gene is positioned

inside the introduction cassette.




recogni ti on sequences and a site-specific reconbi nase
gene which is positioned outside the introduction
cassette and recogni zes the site-specific reconbi nase
recognition sequences, into a host cell having a DNA
in which a noiety inserted between two site- specific
reconbi nase recogniti on sequences is present; and
i nt r oducThegvedier perordingide i daim- 47 vdwswetat pari ror the hehole of a
host DNA by a site-specific reconbinati on between
selecteblegaurkes game ivpesdioned inssledhy ingfodugtioncessetie. and t he
noi ety inserted between the two site-specific
reconbi nase recogniti on sequences on the host DNA 14.

The thad for intrqducin nto.a ant .
accordin et‘éecﬁquéﬁcﬁ‘i’ %’3‘% th\ﬁ%é?leg %%é‘n%é‘?asfg PEOmtg, moiety of
d for. pro sue a pl ant
the feleer TR sr WRPSHOE Gl PedtadistiLERidabcad.
whi ch conprising the following steps (A to (O: (A
i ntroduci ng a vector conprising an introduction

cassellpe HRSEIdE daccBRINER) Vi Efs'\;vﬁerél g feh§ a structural gene

reconbi nase recogniti ol sequenceés, conprising a

moid8Sdf1tRd sel &iMe inﬁﬁdeﬁ_%eﬂeh?pbs!"t‘id&@ lil@sﬁdl@t'ﬁe GRARHRELGh @RER.
si'te-specific reconbi nase gene which is positioned

out side the introduction cassette and recogni zes the

site-specific reconbi nase recognition sequences, into

a pl antl. cehlethvaVibonati@d @iy b pend) wdiiclotengisee irsqodatihg @ vector

reconbi nase recognition sequence is present or a DNA
compmiswigi ah istroxbickoly chsssie timdrted dietvesn twoo sié-secdpetichbinbinase

reconbi nase recogniti on sequences is present, (B)
recqgmttqmrseﬁ@emhfearpi aﬁr@e-er@mﬂqrmcunmw@tgem ahyahcs ppsitigned outside

introduced in and selecting a plant cell in

the vmtrewoaoae%ﬁ%fa @%éeqogniZﬁ% bRl fiEdPeRlie Tgcqmbipgse recoguition
osi ti.on | t he n i ndex, e ressi on
seqliogs. S P st oeltae o dINA o, SRl apf Resppegitie Feedimdihase
recct%euo&ﬁeﬁﬁ%hc%g? g%egérgf b “%83‘]‘“1%% hg%ﬁp%éa&rcglg? }g?srsl?%cgintg ﬂle host
DN%et%l %fsﬁé ?ﬁéﬁﬁ Pecé‘mB é/n h%t%%&%&% m\‘g\d@fiﬁ)‘%ﬁggﬁ%{éﬂ% VidAUD! of the
vecl P LhPHIGNRGitd s%(&mcol%corﬁlglﬂpsre' el it R s'egﬁe_rngngb'&ﬂie%st DNA.

cassette I nserted between two Site-specific
reconbi nase

12. The method for introducing a gene into a plant according to claim 11,

wherein the host is a plant.

13. A method for introducing a gene, which comprises introducing a vector
comprising an introduction cassette inserted between two site-specific recombinase
recognition sequences and a site-specific recombinase gene which is positioned outside
the introduction cassette and recognizes the site-specific recombinase recognition
sequences, into a host cell having a DNA in which a moiety inserted between two site-

specific recombinase recognition sequences is present; and introducing the introduction
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recogni ti on sequences and a site-specific reconbi nase

gene which is positioned outside the introduction

cassette and recogni zes the site-specific reconbi nase

recognition -48 sequences, into a host cell having a

DNA in which one site-specific reconbinase

recognition sequence is present; and deleting or
cassettyanta e hopalPNAobyt heithoptciBDNaedpyntanationt ketwper iiftraguction

recombi nati on between the introduction cassette noiety.
cassgite tpeiciyeek Hie wastpr adethenoistit isegped betingen sl Hithp iegspecific

recognition, sequence on the host DNA. 17. The nethod
recRfingsE eI BIORgeRIegetton the Bod I¥Ant according to claim

16, wherein the host is a plant. 18. A nethod for

nodi fyi ng a DNA, which conprises introducing a vector

S T T L T

n | fe-s i fic reconbi nase gene which is
Wheg%lgit%%éﬁ’{e%ao@?@i de the introduction cassette and

recogni zes the site-specific reconbi nase recognition
sequences, into a host cell having a DNA in which a

i et Y si ASREHEE f&ﬁir&‘ﬁi%ﬂqgt MPlaf iRue 8PEPlabi MAGERAMRIH IR a
recogni tion sequences i s present; and del eting or

desiréWVE&k iNBt@dR@K! which cbﬁiﬁriﬁﬁ§ theRoRIngatdps (B) NED! fi C
reconbi nati on between the introduction cassette
noi et YAYf intloduaige taorveand dogpridipicety intiodudtiod Lmbateeinserted
the two site-specific reconbinase recognition
betwenuencits-specifib eechmbinaBNcodigtio bejuamteh cmhdfoomprising a desired
modi fyi ng a plant DNA according to claim 18, wherein
geng hesidp she ingrogugiicancassg@. anll aetithogedite rpraseluedsageeae which is
plant tissue or a plant individual .in which a_ _part of
posigioppdaoytsidg hedpiwadustion gaseticeand rppngiizes Yipptitesaecifip gecombinase

SRR TP 8 (5l A B e,
oo S SREFAL SRR 55 DRI S DR LB e
o PRI A MG AR

SequenRBeSulnitidy te i ool Gicb WA B FeckMAs iftroafiBed in (A), and
selecting a plant cell in which a desired gene is introduced into a target position in the
DNA by using, as an index, expression of a specific character or disappearance of a
specific character observed during the culturing, and

(C) culturing the plant cell selected in (B) to redifferentiate a plant tissue or

a plant individual.

16. A method for modifying a DNA, which comprises introducing a vector
comprising an introduction cassette inserted between two site-specific recombinase
recognition sequences and a site-specific recombinase gene which is positioned outside

the introduction cassette and recognizes the site-specific recombinase recognition
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whi ch one site-specific reconbi nase recognition

sequence is present or a DNA in which a noiety

i nserted between two site-specific reconbi nase

recogni tion sequences is present, (B) culturing the

plant cell into which the vector is introduced in (A,

and selecting a plant cell in which a DNA on a target
sequsBedst iR 1 doglerdt davieg § RMMNER tiaawhigh Lesiengjte-spgeifigrecombinase

i ndex, expression of ecifi¢ character
recogniigp SERERAT & BESCAL saﬁgd%ef <FiaE OF APEEIRS & P ob ARSI A gy a

st GO n%’eyr"f‘?aw?ﬂs%j e et s e At o e vepvor and

the onep site- Sp@ClP 1C recom%mase recognition sequence on the host DNA.

17. The method for introducing a gene into a plant according to claim 16,

wherein the host is a plant.

18. A method for modifying a DNA, which comprisés mtroducing a vector
comprising an introduction cassette inserted between two site-specific recombinase
recognition sequences and a site-specific recombinase gene which is positioned outside
the introduction cassette and recognizes the site-specific recombinase recognition

sequences, into a host cell having a DNA in which a moiety inserted between two site-

specific recombinase recognition sequences is present; and deleting or inverting a part
of the host DNA by a site-specific recombination between the introduction cassette
moiety of the vector and the moiety inserted between the two site-specific recombinase

recognition sequences on the host DNA.

19. The method for modifying a plant DNA according to claim 18, wherein

the host is a plant.

20. A method for producing a plant tissue or a plant individual in which a

part of a DNA is deleted or inverted, which comprises the following steps (A) to (C):

(A) introducing a vector comprising an introduction cassette inserted

between two site-specific recombinase recognition sequences, and a site-specific
recombinase gene which is positioned outside the introduction cassette and recognizes

the site-specific recombinase recognition sequences into a plant cell having a DNA in
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which one site-specific recombinase recognition sequence is present or a DNA in which
a moiety inserted between two site-specific recombinase recognition sequences is
present,

(B) culturing the plant cell into which the vector is introduced in (A), and
selecting a plant cell in which a DNA on a target position is deleted or inverted by using,
as an index, expression of a specific character or disappearance of a specific character
observed during the culturing, and

(C) culturing the plant cell selected in (B) to redifferentiate a plant tissue or

a plant individual.
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