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DESCRI PTION NOVEL VECTOR 5 Technical Field The
present invention relates to a vector for nodifying
certain genes in plants, aninmals and fungi.
Background of the Invention 10 Wth remarkabl e advance
in the genetic reconbination techniques in recent
years, various gene introduction nethods have been
devel oped and actually used. By putting the results
to practical use, for PESORIPTION the field of
agriculture, reconbinant crops and the Iike to which
a novel character was added, which were conventionally
i mpossi bl e, were produced and cultivated in the field
in a large scale. 15 NOW#eVEGTORDSt cases of the
gene introduction nethods so far put into practica
use, the full length of the desired gene is not
(%gtrl uced, and a part thereof is introduced into the
(DNA of a host ceII) under a tomoff state.
VWhat i e of the desired. gene are
intro eﬁregﬁm r‘g\(ﬁf‘&ﬂ? ﬁggielslt{?n% VEFTor fy medifyingpggrtain genes in
@@ Ls o wo or nore of the sanme gene are present
e sane 20 (when sonme of themare not a ful
| ength), expression inhibition of the transgene (gene
silencing) is induced (Muskens et at., Plant Mol.

Bmﬁgﬁhndoﬁgﬁlga§mgﬁo (2000), Matzke et al., Plant Ml
Brol., 43: 401-415 (2000)). In addition, expression of

a genew ith r@h@RLbIY adidiick we Beetknbc Ifé&@mBﬁﬁihEﬁ @é&hﬁﬁu&éﬁﬁ recent
host DNA into which the gene is introduced (Myer,

yeaf3] amfouvtdene BitalductiiBineBidds Bk lﬁ&ﬁQﬁ)/élopéﬂl&iﬁi actually used. By
expression pattern and expression 25 quantity of the
puttgesihe ecbulje frepianticad dexs dolr danpleyet adfidd of apri@iituré, Ré@mbinant
practical use greatly differ respectively, even in
cropshandcihs dikef torwlehrisi et shysrdeuwed addedymthid wearrecopeationally
-1 introductjon-treated ti ssue, wherein introduction
1mP8¥Sﬂ?IFpeW"d§§qu@ﬁe(b‘§}ﬁ]ec%‘éﬁt®dﬁﬁh¢ feld 1%9larmalﬁnal ysis and

the i Accor di ngl order to obtain
reco Oﬁf‘éFP(Fr Ml%%téﬁéﬁsoptﬁé EERD AR ugHion methods so far put into

practical use, the full length of the desired gene is not introduced, 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 af., Plant Mol. Biol., 43: 243-260 (2000), Matzke et
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

i ntroduced at random on the chronbsone, by producing
intr@lucas g eeqtodrlisfucOivheRGOHMoAAR R ¢The ABArcdesint SFhs 38R/ med by

and carrying out detailed DNA anal yses on respective
DNAianglysiobhdihedikeby their clonal 10 propagation

Actual ly, in producing a reconbinant crop to which a

novel Ascemdingtglin ordrartaeberin wascomtdeaht byhichn shiovduthic rgp@ssion

desi red gene, hundreds of independent reconbi nant
patt¢rnnels ther desged digpedhamids thigh cxprsssemiquantity andr isi gablouby the

Thus, as a nethod for introducing one copy of a
conyaéippa d 2gfisn dntrestugtion sgkedy AR newepbsiit iIHnnesessaryhdet select a

DNA, appli.cation of a_site-specific reconbination 15 .
recogpiiaghnih AIEL BRC SRBHDRSuETPHRLnraducsd AEIOHb@ORHORMERE iigh
' intéoduced i,nto.an ad'acentgﬁart of

d d ' ]
xpiERI SR ToBLERB DA ST BB RS S b gcidygs fandom on
. £ o sl La S .. . i
e RSy B384 TARSEF o FSTRHBRLLE SR e
and ?%12916 B t%@ai]@? rﬁﬂ%awsgp ofl qg%b%@l‘f@e HIHT%S.aOMQiﬁE(? rbg ;}EF‘E clonal

sence of a site-'specifl reconnl nase ca

proﬁ(a%atﬂﬁlt. | DGnbyT GF BENEInB G FORMiLAE Y td g/gic‘ﬁeag W1 SSractical

ereinafter 20 also sinply referred to
charb@teONddsNagedd WY ihBdduReHCia Gledir&d Gehs, BNAIRAYI ¢¥0 idd¥Bendent
desired gene and a recognition sequence, as a vector,
recoinbiranalifgsire peiducddaanidnieifsGedrtngsReanfed@ut.r econbi nase
recognition sequence (hereinafter also sinply referred
t o asThes ogmniat inethods Eguame)cingt ored uemsd oif e aldviastic gene to a
into the DNA (Fig. 32). In this nmethod which uses a
predgicpraingd quisition ¢fee divst PAYA.oappligstiemof expteespsiific rep@mbination
control of a reconbi nase becones a _big problem This
syst¢rg hgg bgersexanpaed; ¢ hag e @ method i vdrieh asesion geagds irpduced
gatal¥zedfg% t he reconbi nase both in tPe )
TBEHAEPRSAT I PUEPT BHIUSRTS DRRSAIESCBLAR PP DN Armgiing use
Lre ene.,so.that it Is considerably diffjcult to
of a 352 S RS PR ion Rapor i GREFUH G o enilifpfapetee on
ipi r. . . .
the 3t DREV A 8 PecBitbh sellete b8 BERY 1T e MR o ¢ sl gpecitic
recof®iHasObAdaBR SXREBS DlyFecdPhizing these recognition sequences (hereinafter

- i S
11O Iapua

also simply referred to as recombinase), by introducing a cyclic DNA having the desired
gene and a recégnition 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

-2-
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t he reconbi nase sufficient for the introduction of the
desired gene and expression shut off of the
reconbi nase after the introduction becones 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
having a desired gene and a recognition sequence and
obt#in at feesmbigeitost Mayésndua t6 aaaablciaseducaod conditiod We g desired
these two vectors into a host cell and the nethod of
gen¥er uwsdingly, dévelamanit of ancdangiednt suitabkpeeassllmgldpression of
reconbi nase in a host cell and can shut off’ expression
the pfcombinase swiifrpientbe thy intiodtetouefi thy desittdsiene @nd erpressaoroshut
a target position have so far been proposed (Vergunst
off gf thg|recomiagse afier the ipwaductipg beoorpes gsyaial fayagjting hirdmethod
. case.  of succeeding in integrating a desired gene into
intoprecticgiseposi ti on on the chronosome of a plant by

' ite- i fi nbi.nati.on systens of age ... .
and 425t ERERH,OT b BIERA PSR oh (PSS WETRGqyhich is

B RT3 g
B ATy R R R o
into’ £HIGOEARAL] e GRARIISF %%n'slow’ o ARG QYY I'l:_ohg’[gﬁtg){ iegpl‘ass a

report stating that reconbinants were obtalne

recdmitdhaskr BOUCREN, cdit SndClmakhir oQf e)lgﬁes%ioill' bf the recombinase by
insufficient. 20 On the other hand, according to the

intréRichach Osirde emito @ttargét. positida re6eRbifAasen ipfoposed (Vergunst
conti nuously expressed until the desired gene is

et al. Waddg&dRésnt2s: A72%2 1k (1698)),tandm, casoof duateedinpan éntegrating a
danger of causing in-stabilization of the chronobsone

desithdlegang igferretaggst pasitén an theiderpestee of e ptamb bpassingrsite-specific
reaction of the host DNA (Thya arazan et al., Ml.

recomginationgygiems o’éphag?g@é-m&{c(ez%m?, P EFIpobised op thege method,
PGant Mol . Bjol., 21: 3926-3934 (2001))._25 Also, in

has 3146 DESTHRPPBEG FEViEN5 0N daer Dt @éﬂmo%qu@sl §lok86 (1996), Plant
I nt rodyci jfed gene into a host DNA a

jubég%ﬂnggdgﬁg%ﬁ“ﬁﬁihia gene of a host DNA is deleted or
i nver i 0./, ngl.u ] h eneti g... ..
recon%ﬁ%g?F%ng%%cﬁki%ﬁegggﬁéﬁt gﬁwgtﬁggm.ggydgigpwﬁang1he

inten |dg ec%rg’glgxragﬂ. g&?%(gl_sg%gg?ff ?%\/9,651&1 Eﬁou@h hast i%ep%ﬁnﬁgttﬁ%d that
recombinants were obtained at a high frequency, its actual proof is still insufficient.
On the other hand, according to the method of Vergunst 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 et 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

1s also included in the genetic recombination techniques.  As the method for deleting

..3..




10

15

20

25

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
step, and what is nore, the probability for obtaining
or tihertiny enctedlin @eadTdif nambstt DNANS | Elethad| WhikRWsed I site-specific
addition, this method also has a possibility of
recombineiiony systers taabittangpdson in @bmbiacioR dasweaneeported (Van Haaren
mal formati on of reconbinant. Accordingly, the object
MIBfOWNEW.nbe Mal.ofiol. 23 6241539 933 bue ot ademboi ablain &p thid thethod
I ntroduction one copy of a desired gene to a
a respEbiEtast M whiwhpoptedetermised gempistdebal at iryvertid, ghis necessary to
frequency w thout. any bad inf|luences upon the host -
progige nexhegengration dugivideplotia a grossing gispt andishaf ds momutheaprobability

edet er.m ned sition without, a ossi ng step. and .
for Gh{EHBNE M pendi FoAmPHARE o qBsisRraPhe N tin dRition; fhis method

addi ti .another obj ect . the invention is to .
ais B84 BN STOvSRE RSl oS fnd Patbampasion of
lea%ﬁﬂﬁ {0 a predeterm ned position 15 of a host DNA at a
o] requency without any bad influences upon the

host C@Mordi}di\ﬁl' Chhe 6b§ec‘t‘ Ythe o' § fbgpltoQLd%S\/@%{% thich can

and a metho or defeting or inverting a
intrOdR46h B HSH P Bbdied el INPPledBtehRed hDGtiST gilf’a ﬁgsg DNA at a

wi t hout any bad i nfluences upon the host cel
higlifeqharyreitiffut tahe YadVigfitéreBs Theh tHVER icell 268 aoe&ant lete or
the following (1) to (20). (1) A vector conprising an
mvérhthedostdD NAmt egssildrminadyesitied witHowes trobdg sikp nd without any
speci fic reconbi nase recognition sequences and a
badsinfleerspeupéi the ket rebllnabeadybiien, winbther obcoghileemvedin is to
site-specific reconbi nase recqﬂgjtion sequences,
provifle p gpgthadder yittoducing ospeanyftfa desiserhiingds e poaietsringned position
ositioned autside the introduction cassette. (2) The
of aligat BNAticdh h Bgaveacy NAThaBLRE faginlugreeerpen the host cel, which
. introduct.ion.cassette and  t site-specific
s BB AR e LR ol b6 SroChhon SolsEAS D ity bash TBWA at
prec\fﬁgéé[%\éll?e% pé)éﬁié)%ﬁ%ifh&ﬁﬁa\élg)t%%ig% s%ﬁ %gé gv:)ﬁlgu{ e(l)nyt ‘tpa% ig gé/n%eé &Sdn the

host cell.

Disclosure of the Invention

The invention relates to the following (1) to (20).
(1) A vector comprising an introduction 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.

“4-
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nmor phol ogi cal abnormal ity induction gene is further

positi oned outside the introduction cassette. (4) The

vector according to the above (3), wherein the

i ntroduction cassette, the 5 site-specific

reconbi nase gene and the | ethal induction gene or the

nor phol ogi cal abnormality induction gene are

positioned such that they can be renoved. (5) The
(3)vect or Theceestati asgording thehablowe (| B)wheskiaraelicthat heluction gene or a

mor phol ogi cal __abnornmality induction gene is a plant
mowéwﬁm@l platoamealitygaduction @end ksefugtbent rsitmoed odisilg thointieduction

above (5), wherein the plant hornone-related 10 gene
cassedtey cyt oki nin synthesis gene. (7) The vector

5520t AR RS b eSS ety St o
T L .
L e

9 5 oo k1Yol o kL CTBIATE, o

abn¥REA1RY iREEQ6HEAR it 9 pldehARRE-rkBled gihgrein at least a
structural gene noiety of the selectable marker gene

(6)i S pOSIHe wREA dcBSidt foh@ici dBLYOESIC WHRFeiS 35S BlahChortbhb-rated
nmet hod for introducing a gene, whi ch conpri ses

gene i a gdeoldhingyathegscee. 20 conpri sing an introduction
cassette inserted between two site-specific

(7) r econtihsasetor rewoding té the Seguéhc edherinl a alesiddegedpec pdsittoned

. .reconbi nase gene which is positioned outside the

insiderthedafgedvicion easseitet t e and recogni zes the site-specific

recombi nase recognition_ sequences, into a host cel
(8) havi ndhg YoQQriascomingnioothe ahove (Spewiareia a perdwbithesdole of a

e R S L g duc 70 he

0 SR SERPIIRE B R ot SEAL iy o
v SRR S OBLORES B HHRRACEHRARS on, "
(10y nto apelRefor aceRtHNS he 86 FOUhetdid)at least a structural gene
moiety of the selectable marker gene is positioned inside the introduction cassette.

(11 A methed for introducing a geﬁe, 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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wherein the host is a plant. (13) A nethod for
i ntroduci ng a gene, which conprises introducing a
vector conprising an introduction cassette inserted
between two site-specific reconbinase 5 recognition
sequences and a site-specific reconbi nase gene which
is positioned outside the introduction cassette and
recogni zes the site-specific reconbinase recognition
(123 equeritiesmethnd doraintrodicingeh kelwintang praDiNAordingkd tle adove (11),
noi ety inserted between two site- specific reconbinase
whereimghehest ora pleguences is present; and introducing the
i ntroduction cassette into the host DNA by a
(135 t e- sHevethpd forimradieiagi vaetse tviien comprisest mbwdetingnm vector
10, cassette noiety of the vector and the noiet )
COMPEEE 8y PEpducHAn tyeseitfonagricd - RYWesT ftwo Sr“é@@ﬁ%%ﬁ ageombinase

o B O B Ao oo e end S
O e e I I M —
a0, MDA PAT SR PRSIt b epagoo st
spe_&iﬁc (rgoinb(ir_@se 'r%hto fah!s Qleﬁcé/sqg Qésglcfto aRd ilﬁlto\%l\gciﬁg the introduction

I ntroduction caSsette rnserte ef ween

cassekte AntoPAE IHokCDNAC BRI RSP ekific FRMBiARIRELEREL Fhe RARTduction
conprising a desired gene inside the introduction

cas@8 SRbibE 8N theavedidrearf e fbfety SRR MatccAME tWa Gh-dpscific
posi ti oned outside the introduction cassette and

recanslgogmeirzegnithe seidsneapactht hestganbi nase 20
recogni ti on sequences, into a plant cell having a DNA
(14) n whildte roethod farenspbring < geredondbplantsacoritmgiol the above (13),
sequence is present or a DNA in which a noiety
wherejg dhe kest istfenloRten two site-specific recombi nase
recognjtion sequences is present, (B) culturing the
(I5h| ant ‘& &qthed {8 Ripdesing Aelad dissie ps aimant dadivatwal inte Ayhich a
an sel ecti.ng .a plant cell in ich a desired gene is
desift 350 G EGOPHD which cgmprigaeit opins s 08 o by
usi ng, ,as. _an.i ndex, expression.of a specgific charact.er
or i SADpREPAE 6t VEOE [hmrisink Al AipdhcusBs Gipel invertcd
bet F%To R Ml ; Ne i.ng. | ant .
o8 8 s eap it HepBineS el SHbies b P il g
gen®'inside the introduction cassette 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 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) cuituring 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 dﬁring the culturing, and
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a plant individual. (16) A nethod for nodifying a DNA,
whi ch conprises introducing a vector conprising an
i ntroduction cassette inserted between two
site-specific reconbinase 5 recognition sequences and
a site-specific reconbi nase gene which is positioned
out side the introduction cassette and recogni zes the
site-specific reconbi nase recognition sequences, into
a host(@ehltutay theglant DbAsélactedirctB)an ediffeRniMe @il tissue or
reconbi nase recognition sequence is present; and
a pldef individpabr i nverting a part of the host DNA by a
site-specific reconbinati on between the introduction
(16 assetd angppetfyr grodifiyingyeddNA, avdch tomptisesaimgroducing a vector
site-specific reconbi nase recognition sequence on the
COMRISINEDRRA, nfraduction cCapssit JEsared batweed e rifeapegifie reermabinase
a Qlant accor di g to the_above (16), wherein the host
recoenitipnjegHpncey i%‘§1 AUTERTHE T6PMRAREsS S04 gvhicDposifignedh outside
conpri ses introducing a vector .conpr.i.sing apn. .
the RHBANRER: hboitE 84 PEqimiagr By YErWBGAS igombinase. recognition
[ t.e-specific.r ' e 5. nition sequences ..
seqBirs SRE s AL B NIE S ONAC o SBHL oy g SR Fembinse

recc%’ﬁt.ﬁ&ﬂ. QGchRYL }S.oi'eggntf h& H&%ﬁ@d&cﬁlb%ﬂ%g@zﬁlﬁ (gfethg%%tl %lr\]TA by a

recogni Zes the site’speci reconbi ecogn

siteSPEHIRO $ERMYiHRnbeRPSh 18 ihrQRYHAY cAsEN bR YBE # Rector and

noi ety inserted between two site- specific reconbi nase

the bRESGRIPebifid rERRENGE SedoSnibiod S&lHehcARHdALIHRNY. or
inverting a part of the host by a site-specific

(17y econtiitraheéthod Betineetuciipea palerin@uchlamacasiagt loahe@bove (16),
noi ety of the vector and the noiety inserted between
whar¢ig thedooss istaeplggeci fi ¢ reconbi nase recognition
sequences on the host DNA. (19) The nethod for
(18hodi f vt neethod femnmopijingce dwhnghiah cdrepradssvietr¢dBjng a vector
wherein the host is a plant. (20) A nethod for )
COmMPFrISEGCith ghiECdyicton cessslieidnssrted hsbwemn twilisiie-gpesifi¢ mecombinase

which a part 25 of a is deleted or _inverted, .
FeCoRRT R S&Bﬁf‘pﬂﬂfﬂ%@?’% 1 ﬂée-?w%ﬁﬁ?f@nd@%%%emm@ e @psitiopgd outside
v RIS D6t P BBH et L PR ecogmin
soqi<BERT R ATRsf & LBNGEAH TR mBIEY AsSldrbIRES I Csite-
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 betwéen 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 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

-7-



10

15

20

25

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
reconmbi nase recognition sequence is present or a DNA
in which a noiety inserted between two site-specific
reconbi nase recognition sequences is 5 present, (B)
recOiibindsd pehetwigicpliapssiteiel dubdide WaiiffodroN @edstlic bl febgnizes
Is introduced in (A), and selecting a plant cell in
thewite-cheafiOtombimst accgehitipn Sequentes intale ptinedeldhaving a DNA in
inverted by using, as an index, expression of a
whisheet fite spdediastenbioasedicsamtéar sqoencefis presqneof & DNA in which
character observed during the culturing, and 10 (C)
a reQiftyuHIseided Metvesierntwoe 6ite-spesifer reapmibings) regagnition sequences  is
redifferentiate a plant tissue or a plant individual.
pregdf.ef Description of the Drawings Fig. | is a graph

showi ng,.an, exanpl e, of the intrqQducti on cassette to be
used CHifu @&%Fefgfnt? R&ich {he HEFgHD (ré‘ﬁgs mgroflyceq in (A),

R0 SRR STEAS BAG YEELRE Bl VG et o
wile o, B0 eSOl ke oL R BREN i
chaPJctetrBﬁsé?@c?f Sursi ftH&ELHﬁﬁEg,f afy F€enoval type vector and

Ig.

its function. 20 F Is a drawi ng showi ng a

nec hanicy Ruitiyinihe Pl daIs 5deded IS redi T

a pregg?erniﬁgghp?éition of the 3§§r%$g§%§@§ggq%%@§§?wor
a plaft ih@i@iduavention. Fig. 5 is a drawi ng show ng anot her

mechani smin which a desired gene is introduced into a

predeterm ned position of the host DNA by the vector

of the invention. Fig. 6 is a drawing show ng stil
Brigfddnshaptionedfitbe Dsawings whi ch a desired gene 25 is

introduced into a predeterm ned position of a host DNA

by t hdigdcis@reraph sheavingoe axdnaple ofthy. intodustian gnsseitaty be used
. .show ng nmechani smin which the vector of the
mi?%W@H?F%a“H@Y%F@§-a host DNA from a predeterni ned

osition., -8 . . . .
P F?g. 2 1s a drawing showing, among the vectors of the invention, an example

of the basic structure of a removal type vector and its function.
Fig. 3 1s 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
mtroduced into a predetermined position of the host DNA by the vector of the invention.
Fig. 5 is a drawing showing another mechanism 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.
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Fig. 8 is a drawi ng show ng anot her mechani smin which
the vector of the invention deletes a host DNA from a
predeterm ned position. Fig. 9 is a drawi ng show ng
effect of a |lethal induction gene in the vector of
the invention. 5 Fig. 10 is a drawi ng show ng effect
of a norphol ogical abnormality induction gene in the
vector of the invention. Fig. 11 is a drawi ng show ng
behavilp. ®fs adrmriphehagng ahothbn@edainishy in whithahé @8ctor of the
gene when the vector of the invention acts in such a
inverdionaieletdsat hashBNAofom aeditemdetdpadiat a
predeterm ned position. 10 Fig. 12 is a draw ng
showi Aged wechawingshpwinghefétst af @ tethal enlugberegénes in the vector of
introduced into a predeterm ned position of the host
the NEY@en a removal type vector ~armong the vectors of
the i tion is used. Fig. drawi ng, sho
case quv 314% éfh aadaﬂevgﬁnseﬁbodgﬁ% ?fgecr rﬂafradﬁleagolqaxﬁai” apnomality
ind (ﬁl% 9 6\?1 tt DNA using the vector of
e ﬁ% Wt 8?4‘? PP hart 15 of a sel ectable

mar kerFlg elr1e1sJ § drg\wn%q H%o%ﬂ{xg % gaw&r oksc a%?h%%glgal abnormality

showi ng”a des I'ng e

mdL'r:c)&% eﬁe lvl{éh tﬁe Q/fect'i);J of tlﬂ%’ ﬁﬂrfeht‘?&} aé: L G s&é] hsh'l:ﬁmgl[ ﬂ'}% W host

show construction sc a vect

DNRFE@%&IA@%PM@%&M&&%B{]% on sequence l nt roduction.
Fig. 16 is a drawi ng show ng a construction schene

Of t heFiy ot pr a pRawihgOfhowhile al MéERHNIsAD in Fiibch b7 désSre@ gene is
draw ng showi ng a gene introduction nmechani smwhen a

intrath®ed éto ageadetérmingd paitivzest thy hpArOINAI whén @rdiasial BWS vector
into which a recognition sequence is introduced by

amquigLtB BAngs ofitie idGenFbg is UBdi s a drawi ng showing a
relationship between the probe or prinmer wused in the
exanplleg.df is Hedrawinenthosnngadase inoshichNAldsired gow tsHntroduced

PTLGUSAnpcodN is. introduced.
into a target position of the host DNA using the vector of the invention into which 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 p2nd] 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 pTLGUSAmpcodN.

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.
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9 Fig. 19 is a drawing show ng a relationship between

the probe or prinmer wused in Exanple 1 of the

i nvention and a host DNA, which is hypothesized when a

desired gene is introduced by a site-specific

reconbi nati on between a recognition sequence

i ntroduced by pTLGUSAnpcodN and p2ndl. 5 Fig. 20 is a

drawi ng (phot ograph) showi ng a result of Southern

anal ygig 10nis 4 Beawieg ehbwihad rditiciship Betwedd the2prdb@0r primer

2-2-27, 2-2-28 and 2-2-29 obtained in Exanple 1. Fig.
use@ In Examphir Awif nhe sheniioigaad adrst DINA,| whick dbénpothésitdldewhen a

vector p2ndARSi pt of the invention. 10 Fig. 22 is a
desigedagimy 15 hwiduged byea esiterspe@fic ae¢ambingtina hétswemhe necagnition

desired gene is introduced by p2ndARSi pt to a host
sequemee introdueisl s ELGEE dgmicod N and @gmbln ce is introduced

by pTLGUSAnmpcodN.  Fig, 23 is a drawi ng show ng a )
rel at iF6R<Ri1p %Bti‘ﬁlé]ér{% plegppbbehogring ajrppyt Ofu%(é%‘quﬁ analysis on

the 5 BpIRGE| SEUSATar 210 a2 o S 2190 HHteLin Byample

;@ site-specific reconbi nati on between a recognition
" sequence introduced by pTLGUSAnpcodN and p2ndARSi pt .

Fi g . - h i f
% 89,5 LA UL SRS T, g o0

p2n@RR 8ipPBFk @Rl € 2. Fig. 25 is a drawi ng showi ng a
construction schenme of the vector p2nd20 of 20 the

I nventq;on iEh Gravdfig sBoving adehe thtVA MM EHIRRE when a desired
i ntroduction nechani smwhen a desired gene is

gené B ih@ddeRd RYp2RINHBPDL 1O adhoBOBNADNA Which ARc6dhiBon sequence is
recogni tion sequence is introduced by pTLGJSAnpco

intréduged By pTEGH Sdyapeoddyl. showi ng a nmechani sm when a host
DNA into which a 25 recognition sequence is
i ntrodiged by pEvduSAnpriadN Fdatibekiap dettweenathe probe or primer
£(edetern1ned position using p2nd20.
used in Example 2 of the invention and a host DNA, which is hypothesized when a
desired gene is introduced by a site-specific recombination between a recognition
sequence introduced by pTLGUSAmpcodN and p2ndARSipt.

Fig. 24 1s 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 p2nd20 to a host DNA into which a recognition sequence is
introduced by pTLGUSAmpcodN.

Fig. 27 1s 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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-10 Fig. 28 is a drawing show ng a rel ationship

bet ween the probe or prinmer wused in Exanple 3 of the

i nvention and a host DNA, which is hypothesized when a

desired gene is introduced by a site-specific

reconbi nati on between a recognition sequence

i ntroduced by pTLGUSAnpcodN and p2nd20. 5 Fig. 29 is a

drawi ng (phot ograph) showi ng a result of Southern

anal ydfig. 2Ziis 4 eeonibp shotvigd & atlagordsBipl bet@ed Zhe?probe or primer

obtained in Exanple 3. Fig. 30 is a draw ng :
used ph dixegpép A)ofshewivegtian red 1l hoso DIGA U whethnis dryabthesised when a

a _gene-deleted individual strain 17-1 obtained in
despgdygspe 18 intpdpced@ by 8 atecipasifingrestrobinagor bebyen| omsdrigpition

bet ween the probe or prinmer 10 used in Exanple 3 of
seqpgise i RdHesdby BHECH ShearcodNandwlnd?).i s hypot hesi zed

wignﬂﬁig%i iaﬁo%s%ipia%%%ﬁaggzq%g %gaﬁégﬁggi%n? analysis on
rec P oA ™S gen e e GUECHTER et hod by a Sfa

Fecont ats g PR YOR aplERIEF B RS S GiRER Epely s on e
genb! t@]e_{e{a\ﬁﬁ&ﬁvkﬁgll %[B?n i‘f‘-‘f%@&dn&’é& ih%%gﬁ?er 4 bed below in

detail. - e-specific reco ase recognition

sequense AN A dfdvifs SREFI! £ relhGGRA PARED be or pri
el enentg of a si té-%peci fic rreeconb??ati ones;gr%te%% A Primer

used REESdhSle 32T thPBGbhtich ARICORR DMNA OFhish $ i%/ﬂﬁot}fe@ifzed when a part
exanple, Cre/lox system R/ RS system FLP/FRT system

of DEA Byddlemy Hyi msity-speifi@neohibéndtiok ebathédna ae&@egnition sequence
separated from m croorgani sne such as phages,

mirgdcedby aTLOUPAmpeihearidg@ind2¢ol i ) and yeasts are known
(as a review, N. L. Craig, Annu. Rev. Cenet., 22: 17,
1988) Fip i is agrpviegehewitgn pénghistroductianinsatisod by aeonventional
known yet. However, it has been reveal ed that even

typenrrstPTt Bhish ussstesitepwerific sceombinationsysiami on syst ens
separated fromthese m croorgani sns are introduced
into biotic kind different fromthe original biotic

BestMde f&%r})xngﬁ%pth%%\%% 181(1:ed into plants or

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 yet. However, it has been revealed that even when these site-specific
recombination systems separated from these microorganisms are introduced into biotic
kind different from the original biotic kind, namely when introduced into plants or

animals, they behaves similarly to the behavior in the original organisms.
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animal s, 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 selecting from conbi nati ons of

recogni ti on sequences and reconbi nase genes

constituting such site-specific reconbination systens.

Especially, Cre/lox systemand R' RS system are

desi r dtieereasgritier siqtrércepagd irédognbigee FohO &t bediked Y8 HRMnYention

to be used in the invention, because they are broadly
canubedisedh banifneellysselgitiagt omn domhbigatiorseof aadghave $dqgbnees and

reconbi nation efficiency. O course, it is possible to
recqslinasengengs comstitutingesuck sgppaci lonresegbmatien systehs. c Espheially,

DNA sequence of a wild type recognition_ sequence is
Crefgr sy$igm pnérBAR P sxsdera jare dasapble lag theysitesppeiBasenggibjnation system

.t 1S necessary that the recognition

to bgbéﬁmﬁfg}%;%e iTeptor, Desae By afebroadly gred wipalp Helants and the like
o R MR AR M i
i | S. [ t tte in.the. t ..
ok o1 B DA R B S8 on
seqﬁ&fé@ ga EﬁljtiQny ﬁ%%lﬁféﬁczﬁﬁﬁ}%ﬁgr %Ir tﬁg(?r%tﬁfe%g 'n ﬁ%ﬁregﬁr? 15 Shecezssary

not present- rection o WO recognitio

thati ARURRE LS tibMIRAEn0S thhing LAr 8AUGL i@&bggagz%g%)t ShdBYciinase

5 either the sanme direction or opposi i rections.
encbdedapdlithé @fbonibindss 48 SLILE it Préteft 8n tHYLALLP It M Snvention
recognition sequence as either one of the two
togetkerogith thison sequences or as both of the recognition
sequences (Fig. 1). Wien two wild type recognition
sequenidesniveduction redsettd tntht weetor of tgrinténtion is e Guaagasserted
are nutually the sane kind and facing the sane
betwigancihei tore, rechgrtiom seqrbuctsi where2ibe casmelinegsei geneeivowe dhresent.
. fromthe vector due to the presence of a reconbi nase
Diregtipg jof dbg tvoyjecomabgnisgqusgosshasestipg 8oy tridyptiaeensesitcanay be
. ition, when two wld type recognition, seguences
cithey i, (LR oy PBor s SGFRIPon Gt ieiivedt i Bosabic fo use o
nnnnytugll% t he sane kind bu facig qﬁgosite_
AL 3P £ SgPn e PETHGAIMET O Wl BK6 EeoBREoRseqnsnesy or as
' ae ' wld type recognition
botlﬁ%%t&%%e%@brg%ﬁ@?%ge@%ﬁéﬁ?&i g)'a nmut ati on type recognition

25 SRR S0 Vlid WpERedd Mioﬂgv.rgq@nr:ésecfrq{% afhREh t%e %clognition

type recognition ‘sequefices
sequences are mutually the 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

-12-
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mut ati on type recognition sequences), this
i ntroduction cassette is not renoved fromthe vector
even in the presence of a reconbi nase which acts by
recogni zing these -12 recognition sequences. Al so, it
is known that the site-specific reconbination system
to be used in the invention functions disregard of
the length of the region which induces reconbination,
recogritien seguendes. Whlsohit as IDNWVOthattB0 sitdspeatfchieagnbination system to
l ength of chronosone was introduced and a case in
be ysdan the ysatien funstions disorardofl the langthep! Brevragion avhicte thduces
. using a yeast have al so_been regorted.

fecgzg%@@ta%gw% 3 Fese| Bhgthicthr PARA ¢in2s®ddc masthiezdhetlergth of
i S not artic%fa%Lg({inited igiﬁhe inventign._1ln
chigRaraTe s SHEPAuEEL i Bisasst o WBich 6B ARBTAHAR O oAb A of Mb level
waf BhRed B0 Q8P 555 S50 BebioBiirn AeehrBbbg: bl of e
odadh, B8l KO85 Rt SabY UHET o3 SBABA! ORS00, e

posiRACHPIHRAR Sorh Bin Yk Q0 R iﬁ&%ﬁﬁgﬁgﬁa%ﬁ% % also not particularly

s!te-spec!f!c recomnbi nase gene enco _ _
limfted. e-"BiResYjddt 6f IHRGAVERIIDASEN bE ARAR EsoOthr f4f %és%%e&)r Which has
recogni zi ng these recognition sequences, erein this

an HeeQbIidR S8 st ndefied BStwdeANOEb Gid-Spcdfid RRombinase recognition
i ntroducti on cassette. I n the vector of the invention,

seqaerrces and iansitetspedi fishealintnsbe siehe dngedifg iaSsitel spbéifd U&Anbinase
into a predeterm ned position of its host DNA or a
capplde oofb ifwrationing Wi rhogriing 1thedeo s¢coPAon ssedatreegd whkrein this
inverted at a predeterm ned position, can be securely
recIpPiARIeeRsnb i Pretioned Arisige dhd istrhductiondawseilon gene or a
mor phol ogi cal abnormality induction gene outside the
nt r odaidhe Sciened dbg &Ve{lé@bt% Egcombirant e whishomidierizaslegene is

o Sk S R e T e e e
Ll s .to.th th qf thi Ils. As ]
N T ST
o )0y N T P A R i s
othME%tkdﬁukﬁ%ssm%g%er wh %x@&&ﬂbiﬁ%e}égﬁe.i nvention,

genes other than these can al so be used regardl ess of
their Alkd,nels 18Ball DAGcRD SH8Ymene th€Widle F&fé‘_‘"&fcb@iﬁg a protein

genes. Al so, the norphological abnormalitTy induction

capgiee of rpeiliag tthectishodfecelieneé thereby cause death of the cells. As such a
lethal induction 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 regardless 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
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25 capabl e of causing differentiation into unusua
forms by putting the direction of propagation and
differentiation of host cells out of order by its
expression. As such a norphol ogical abnormality
i nduction gene, in the case of plants, for exanple,
pl ant -13 hornone-rel ated genes which cause dwarfi ng
such as a plant hornone synthesis system gene and a
horibAdtelfted BBE viligNdusé HRASTHICHCR Bs § YHn® AbAEAR, synthesis system
col I apse of apical dom nance, change of pignent,
genel ain ag@lant Huainbye rogial wasiogiodl syaah aad, tddlapikefi apical
the host plants can be used. 5 In this case, the
donphant, dhengookpigynent) emna sajls hainy genevamanst leafeddhe like in the
encoding a protein related to the synthesis of a plant
hostilamtenen b usce |i ke, and for exanple, ipt
(i sopentenyl transferase) gene (A C. Sm gocki and L.G
Onens I fhsc casgatthe plosg sliprmoae | synthssis gsystogy Ben¢ 1oemis) a gene
i aaM trypt ophan nonooxygenase) gene Klee e

H J. t
encadif acpiEein g9 HEYEOCBRENIRCES i o rpymonsepie the Yemeand for

exaélgha eg%&ggé?géné’grgﬂsjg%%g g%}geaéﬁggltr glgllégocé}oérf[?%? ) ;Le%i%é%)(ic Natl.
Acafses O o8 SEY R0 el BEpEomRiRS et s afty. Kace e
ol. W8S & BEPEEORNIENT, Pl @105 0GRS oS Rerber o i, EMBO

cterium as well as‘ia

JouPRl1 Ord- ¥68 0@ 9§Yﬁg§g& 5 Dend BNE ] W gg' & ' PREMMAIBBL, 17: 791

subspeci es of udommonas syri ngae (Pseudonobnas

(1988} bRQa& o3 YBsP gro%@v(afsm Qb )D (AF. IPRRA LI AY.- Bad¥ol., ¥34: 33
Gen. Genet., 227: 205 (1991)) and al so honeobox genes,

1958y wbidtr areergenes plagt pdikogehs kech is MaFdbabSria B Svelll & iaal
known. On the other hand, the plant hornone signa

(indoleacsdu atiddmsisg styathetpsoe genmeawhichelive prerrandnng subspecies of
proteins having a sensor function to recognize the

Psepfamgons eyriigae fPsavdomonasonvggeusispsagisshei)eA. iSpena et al., Mol.
et hyl ene, auxi n and cytoki nin and proteins 20

Geng &regelniad: 2AS 41249) and @lso Spmsabox eenesdeletodromeaErmgsyand the

., for Lntr?ducin signals fromthe sensor, and, for

like dg xaraus Plapts AEKPPRAe receptor gene ETRI gene (C. Chang

o 20 o 5 BB, PP sy e
e TR S SR 600 R B s o
plant hormones such as gibberellin, ethylene, 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 ETR gene (C. Chang ef al., Science,
262: 539 (1993)), CK11 gene considered to be a cytokinin receptor gene (T. Kakimoto,
Science, 274: 982 (1996)) and its mutant (ex. CK12 gene) and GCRI gene (S. Plakidou-
Dymock et al., Current Biology, 8: 315 (1998)), as well as IBC6 gene and IBC7 gene (L.
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 ipt gene
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Dynock et al., Current Biology, 8: 315 (1998)), as

well as I1BC6 gene and I BC7 gene (I. 25 Brandstatter

and J.J. Kieber, The Plant Cell, 10: 1009 (1998)) and

the |like are known. Wen the invention is applied to

a plant, any one of these norphol ogical abnormality

i nducti on genes can be used, but particularly anong

them the ipt gene -14 which cause coll apse of apica
whithndansencallapae of BgicilodongigRfcetindUpe 68P aklcegrohp eapbld8f causing

formation of hairy roots, and dwarfing, waving of
forinetore of drodryt hoetd, idod dwarding] aniving ef éneeatard the diRehiti hyplant

roots, are desirable as the norphol ogi cal abnormality
regpirgafed ifiom hgenwonhere ddsarablavee v morphelagl Bedbrinality induction

pl ant, because they cause characteristic 5 abnornal
gengpBab | the ymyendiopr svanplicd etod p fiflante Merause dhev feapdeanbaracteristic

i ndividuals. In addition, acconding to the invention,
abriofjacl e Baliey PeshPTeHEX b UL TeApRIAR OF Plag bMeviduels gene,

or the infroduction. cassette, the reconbinase gene and

the | h?ﬁdgtl% &ﬁ&?fﬁﬁlﬁ Gethe Byentiog. sy pgrugiopafassette and the

e PSR L Bl B PRSI R e 360 e 1
i f | i i $,:10. cal l ed :
indbfon E6le s e OBRLIERA} WBMbetrib AL gLETBNY e ¥Btioned

such B8R Hhdy"GnHGembPLd Gféi%ﬁﬁéf%ﬁ] tsﬁchsa:‘ g@%%f L BHUTR ﬁﬁ/grétion is

gene bétween either one o gnition sequenc
calle $&héval Gy eeckdiy.r ORYE chiP 3136 ARSIV (6 LARPH) ihdeHhe the
1 on

sequence of the same kind and the safe direct
introdicgion 2assedte atil REoNDHRGH| dehObebRSHACBIBRS &ifc ki M6k recognition

different fromthe recognition sequences inserting
sequdiees nisenvidgahe omrahstai tassetanand asecdgnithnaselience of the same

_ reconbi nase which recognizes these different kinds of

kind epd it sanondisentive (Eas 2hatrwesry rechgsion vayuenes gifiikind different

sequences facing the sanme direction, together with the
from @i gisreangion selisaeaseinserting rtbe dntsodustien gaessstiahieh inserting a

Gﬁgo%%izes the recognition sequences inserting the
recqmRIpgRG eIl fecogaicet thesadtfarent Mindseof(reqpmigy seppences between

renmoval type vectorvgs E rticularl effectiy en a
thess N8 o eniffoR sieates eaL fremmcciorton, jogeher with the recognition

| Using 20 bi nary..vector whi.ch is

cas B s B L e r Bl Stfens s he
intr¥fdcHlon LRRr@NAd UL BfileOffi § e % bl

r eé’o‘é%i tl&gn_ sequencego@éé)g u?fg%rl noﬁggpea'véc%la% balficularly
cffeBRRVRhELS GEALIB dntfRRBed into plant cells by the Agrobacterium method using
a binary vector which is apt to cause nonspecific introduction. 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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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
i ntroduced 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
according to the object, such as a gene capabl e of
of 288k N0 BeAMPETk Rierab ar skt 8fgahRnAbiaS hels@aDiSIMBMAOR a gene
gene which is not al ways capab e -15 of adding &
expiebI6H in@thalwri.acter to a host organi smbut is necessary
for study on a gene expression nechanism In
addi t iloreddisdlvan vheaed aelicatable mmarkeergegerie ussd us abc iifivdnbien, a
invention, a reconbinant in which a desired gene is
recoimitinand uic echi¢nt clesirql gabetie nmrotkded a8o tai prdaérmanedpdwgdan of a
DNA and a reconbi nant in which the host DNA is del eted
hostoPN/\aaft & decpmbangnt ad ewbichi the hosb SINAos dedgiedor inverted at a
efficiently selected, .using its expression or
predgiesmiisd ogihion ca@be ieff’smf‘élklpfrse@gﬁeéwsasg %@cnrwa@;a or ﬂweppearance

of 1'3%3'10%%%9%3? BHLDsT y LI PARIRR S SRHGT G Terpsioctabls arker
bl d he

gend Gre bR R TRy S PP bxitpigbtie SR ki cashfidnay be

posi§REI4 908 b BeRaRTRHAED: Rl DR, RSl g%glﬁwe

oduce or ap 1 ONn

posﬁlgﬁ’ off Q%tth{\BNﬁ thQ %gjeg tg@lqe Rl to HRURESRfled %rﬁlgp(ﬁﬂldne\ghere

target position). ifon, the pronoter
the hd¥e DA ecioadd fe1dmBd Blernvgl%@ia%d:aﬁ&@ @a&gé’ﬂiabﬁhbﬁ)s In addition, the
(structural gene, terminator, etc.) be ‘separately

proe8t MAae il hei fectdbte hiatiepdieat i ma @tﬁ&‘sﬁioi@wélr(ﬁtrddﬁﬂal gene,
target position of the host DNA. Al so, any kind can be

termiseor, @& X may bel epiratehepostider ihfidgdéneint®dudtipngeadsetietand the
can be introduced into the vector of the invention or
targeth@shioatofMAhost IMIAI t Allw, erp kesised Herusad ko se sddckabdnoharker
the expression or di sappearance of the expression can
gengso ders fy/it gan be tﬂ@taodum;f g thepyastor\widle inventiaser the hgst DNA,
pl ant, antlblotlcs reS|stant genes such as a

and ktdﬁgﬁwﬁsﬁ rBgi okl WFﬂ‘lF |ea<p@é%@l ahdisapepignemytihg expression
can gfe&%i)( ggtef:tég F%n% ﬁg‘h gkﬁ:r nstgggl(a)gle t, tanOtICS resistant

R R G Sﬁﬂﬁ"é@ﬁ’?ﬁfﬁ%%%% B 4 S gt
(hy%@g?#eiﬁ %@hggloﬂﬁnstf&%éﬁalgeﬁéa'm}bqadé)f re%i’é‘ffglcg %@Ae%msﬁal Cas a

phosphinothricin acetyltransferase (bar) genec which provides resistance against

p(\)l%tloned ata

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 i advance into the target position of the host DNA, and then the
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According to the invention, one or nore of these
sel ect abl e marker genes can al so be wused. Wen a
desired gene is introduced into a predetermn ned
position of a host 25 DNA using the vector of the
invention, firstly, one or two of recognition
sequences simlar to the recognition sequences
inserting the introduction cassette of the vector to
vechig ofRél irveptiom feifiitroudell iRBVIABEAst AdOwhidE KedpD@iis DNA using a
position of the host DNA, and then the -16 vector of
convbrgidnallhe khown dese iinrsdudticie thdtiddo  thhe tHrosthelc BAdd, Whicathe host
keeps this DNA using a conventionally known gene
DNisnts deleted i wninmetdoat. a Queddamandie poditord , onehemntwd ef hestgnition
DNA is deleted or inverted at a predeterm ned
seqppspy signlar gnidie gecogpisionfseqeangeminsérting threintredection sassettapf the
to tge recogni ti on sequences inserting the
vecan it Behvadianingsrakinieangdisqent weipaaldhe tapsgheosiieny aflereafter,

o SR M R S ST Ll AT oo o
' [ he. 1 i K t hi.s DNA, i
PO e S L g D SRR R 11
' i1S.:Ih C it .
ki L SR D ——

witl g S0 G Rod. With bhi@ cHSURHe I8 ?gjéxuégglééda}%sc‘ ar%qgtg%:lutc?(g at random

recogniti on sequences are | ran

intol tht RobIONROShd BN VectdiththE iREHSE nR l{eﬁﬁtrbﬂ\)é%ﬂ ?y%n%ig out

be introduced by carrying out DNA anal ysis

DNaoaaeREd nalchitvdntionallymeddvad nibdt KR @exb§ 8keedd S hast cell in
host cell in which the predeterm ned nunber o

whicle degieddtamisequeniee of afcoghifibn ectpecksiand mtloliecdddn@ate target
position or an adjacent region of the target position.
poswentonan adinbrad régden dfithe tulgatipogptiphe vect or of the
invention into a host cell, for 15 exanple, physica
and cHethe methpstfrpinirodueing s vecter of tierjreention mtmathiestdsell, for
an el ectroporation nmethod, a polyethylene glyco
examplen oRf1ysigak 38l o phemeH o ineainds asiiigis & pEr@oiBiclionstethod, an
enetratio t hod can be ysed as,direct .introduction .
clecgppralian o, - B&aﬁfﬁ%ﬂe A e § Musipsymaihqs and 2 high
. .Re | ant _Physi ol .. Pl ant | . Biol 42: 5, .
spe B e o pledl R o KETaRes drPRiesR miifedscinto
Lo ti . . y ¢ Vi .
plort B R RS PUAL AP ERuP RIRAE 1R MO8 oty 4, 205
(1999). USRtaddition, for the plant cells, an 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. Plant Mol. Biol., 42: 205 (1991)). In this case,
cauliflower mosaic virus, gemim 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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Pot rykus, Annu. Rev. Plant Physiol. Plant Ml . Biol.
42: 205 (1991)). In this case, cauliflower nosaic
virus, gemni virus, tobacco nosaic virus, brome
mosaic virus and the Iike can be used as the Vi rus,
and Agrobacterium tunefaciens (hereinafter referred to
as A tunefaciens), Agrobacteriumrhizogenes and the
i ke can be used as the bacterium 25 The vector of
metltapisindesttibed in detaid do dlee folhinang itepstAcd>. i 1Th reedkae Sobdain a
desired gene into a predeterm ned position of a host
rec@Nnapl tisged et eecombinaviesd lsfrarh ¢hehihes DDMAnatdifial host cell, the cell
predet erm ned position, by causing recomnbination
aﬁ%e&%ewﬁpﬁ@tmsﬁe@w& ﬁﬁ@l@é houthesing 1ife vecthmmifstire invention is
g? g etail in the following item<Action> 1In
pro JtifTsreatiated i b4 Wa¥R! W% Swlbile camyingcRitieistion by
cel fron1the t hus DNA-nodi fied host cell, the cel
OPHQP?f&F“ 80 e SRS Shreeren oha specls shasaps iy a/dgsHgd gene or
of the 1nvent|on [ rat ed and
. Sél@c?%b“? FlPisreient 8 AoAEREIS ob oo R S et cr e gy ltetion
or tRELiEELE BB oBYe S Optional Iy using an index such as
expreSS|o§ a specific character by a desired gene
or a selectable marker gene or di sappearance of the
specific character caused by deletion or the Iike of
<Adthg>gene. <Action> 10 Wen the vector of the
invention is used, a desired gene can be introduced
i nt o avheedrtekibr M(ﬂhd)ﬁﬁbﬁti(@ﬂs Qked A RSiredbéhe @ BeBtroduced
host DNA can be deleted or inverted at a
intop p gotedetermimeld pesitsart 6. hdst MENAaRE Ihe BsMWDINZD can dRNEelétsd or
introduced into a predeterm ned position and a
invertedtad aipsedctammyvddgiosdienet “omedranismyianshiol aigeng &snetradwdd into
at a predeterm ned position, induced by a
a pr, F%@mjn%ﬂ’qsefwnkﬁél@imwhah@me otlbeh dleticmeoriBvdrsive is gaparated at
roduc d into a host cell and_the host DNA are
3 P%lttq#le 1f161vqeémhmgl rqsqEbanagaAnt briwestathsl asctor of the

d
BEr Y s A
th
sl ! BURBIO0R6E i 11 157 SRABESH SR, o
mec(ﬂsnlgllngan NI}A %‘d&{:’:aﬁgn H%Qhérﬁgl’ﬁ %S’ut?lg V%ntO? %? ?ﬁet }Il%'ell'lt?()ﬂ are not

| nserte et ween e-specl recorrb
limikRIG8 YYsk eR4mples.

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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sequences and positioned such that it can be renoved,
and a desired gene is introduced into the inside of
this introduction cassette, and a reconbi nase gene
encodi ng a site- specific reconbi nase capabl e of
performng its action by recogni zing these recognition
sequences is introduced into the outside thereof, when
this is introduced into a host cell, 25 the

insdrithg 0/ Gilo@ActioASEeickte i§Rit®dMcddSinfLaDRed cadinedtin @t hdsPcell,
a cyclic formby the action of the reconbi nase

the eb@reedsetbddrattdriieriver frirbimbhrase geme furttivedivciddudddiR-specific
this vector. In this case, when one of recognition

recaeigjuatinee of sharickdic fant hetrodacognichssotie segugnemt the & ognition
inserting this introduction cassette is introduced

sequances en hRkosioRNA, ped therdesined penstis ddtdduced inte the position of host
above-descri bed vector-derived reconbi nase again

DNAAtor witigh thegepagitian sepuacs prdafrpduced (Bigotbi nat i on of

the cyclic formintroduction cassette noiety and the
r ecogift %r?thegglaa%ﬁ@&l BYectdikedae. DN gyyhich e constructions

T AR TR T
Fig.'éﬂtbru? Hé:%ﬂ (dFltg' g’s‘sete 'stlp?e'to(}nh ' t. 1} agho “Eetk % d, is
I ke |g.?8?%l| &h%é@y%lf’ "h e é’lﬁarye{ﬂﬁﬁ
o HOTPh SR S50 AR B EGE SERESHA, BTk ycn

ki Ll t At : r "
bR DA IE UK RIS BN Sriion

seqhdhSey In@_éhiﬁ?ttﬁ\@%ﬁrddlﬂetiéﬂ/\@asrsﬁﬁéoﬁ_rﬁrﬁaéeﬂﬂ sHe-speFHE Re&®@Mmbination is
respectively having the sanme kind and the sane

caushdr Bgttviean tRs itthRlut @O0 ¢hdstit® And SBBURORESE dnfds diet d&@el h@ne is
i ntroduction cassette is present, site-specific
introdacedrimtnahé orpidrs whchus ackekied Wweisveeh hke retbpridos seqrences of the
cassette and this noiety, and the desired gene is
hos§ ANAodigse 8 andhbb t he region which is inserted between
the recognition sequences of the host DNA (Figs. 5
and 6)Alsasvinsthie vgeton shpwnvadiisrS ehévip introduiced 8o gr het cell
]S introduce&}into a host cel|., having a DNA in_ which
havigga I3NAyrghieh opeeigRIc g Reagativareqensehiimilr fodhe Freognition

T A TR R A T
e BB 2P0 Bl S B0, ARG 8 s

cauél'l\{ll% é(r; Pltn?lr?g‘r&?ﬁlg i-rp%}%‘ﬁ%fkps&%e%‘éé?ﬁﬂk I‘écggniﬁsﬂ Y& efices inserting the

introduction cassette and the recognition sequences which is introduced into the host
cell 1s 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). In this case, it is not necessary to position a desired gene on the inside

of the introduction cassette.
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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
recogni tion sequences simlar to the recognition
sequences inserting the introduction cassette are
i ntroduced into an adjacent region of the target
posi t ilandidiichhthe AB6e-BNEibéd oM cHI ifirbdetion iitBGrost DNA is
target position can be 25 deleted (Fig. 7). In this
slightlg ecausdd, ieseman theoeswarof Fig. paai whieh the dagbdwdiogedi@sctte is
on the inside of the introduction cassette. -19 In
posddied isoch, thahd @b deaetosed.i bcrondinglypelso fin ¢his case, when one of
introduction into host DNA is slightly caused, even
recqgnitiqreseguenass senila . the Teppanitiashsaghenden tinsseting thenintroduction

cassette is positiogned such that it can be _renpved.
casseHe ap Hrqq@qtyn thg heost DNA it &5 passible hatthedMAgpisting in its adjacent

reelgh L OEE ( or £ TG 1 HePBIIeed Eﬁtb B Era%%é%if %nmﬁfkedly low.
' t hat, t

g;legte%vlal}n ﬁtégflge%o%ffng a I]]I?trocfug%ff (()) %?raiﬁi & d(]%qsgloDnS’\% a host

DNIAIO%n’th% hodt i)l\? nsst!le(ii& SI rlgrgﬁetellnicine({ &:gsﬁ ornol tfle epses. %hown in

en a gene uce

F1g34 R:r F%eﬂl'&enﬁda PRSIk 'vﬂﬁclptheavégﬂﬁtof%@lﬂenw Ehtﬁﬁﬁce%mto a

I's deleted at a predetermned position 1n

hosf @@l?%aﬁ%@%n&ﬂécxﬁﬁ @corftbin@tidil WithBa DNIRTWhich i@ ERSEnt Rom the
whi ch the vector of the invention introduced into a -

DNAOwh@sin e ltdre@ausRRnio psdzesd ol that' 16 EddInibahdse Fedé tshinBoduced
DNA which is different fromthe DNA wherein the target

intopihs i Anwhish v éserdnt $ont Het DNRewheepmbcnaget gesion B present.
introduced into the DNA which is different fromthe
In aiNisionhthers is at dase imwheh posnbingron s eueddrtweenl mhost DNA and
addition, there is a case in which reconbination is
twocquBerg vsetoretnthal, ket winnitdngossible tomtnedues a desirgd gesointo a
hat, even when it is possible to introduce a_desired
pre ineek Bo%tl%%rt‘é&é’tw@r‘i’ﬁlﬁw plod irredsierpinadopesifinge the above-
tion et er m.ned ition, the above-
des i o ER s TG Pﬁ]fhﬁofaa@ﬁla?ﬁeo%eﬂ? o CHBED AL é&@e time.
n sane
in sPEU s SR S e Yo T Borh e B P 7R Enpetistimues
géﬁﬁ the host DNA is
toegﬁ% fgﬁﬁ%f?%g gg§§ ndh? ‘'show exanples in which a
| et halp;sNAUGHA Ofy GRAF Qlanfples in which a lethal induction gene or a
morphological abnormality 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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20 nor phol ogi cal abnormality induction gene is
positioned, together with a reconbi nase gene, outside
the introduction cassette of the vector of the
i nvention. Like these draw ngs, which a | etha
i nducti on gene or a norphol ogi cal abnormality
i nduction gene is positioned, together with a
reconmbi nase gene, outside the introduction cassette,
caubdi€abnogaaIMioRR o d@ﬁ@@cﬂ $haf Qf no@RViRELhbiaRA! BMnBODE Mbned.
due to unintende ntroduction, 25 and when introduced
AcdoedinglgNit ibatahiss SospibRSDI pwferdntimy betalnad rdcofibiiahOderfRAgrom a
or norphol ogi cal abnormality induction gene al so
hoscamtli haiesg i ¢ DEApiessiion, theoddsivad gdne Bositrodoedd onhy ab the
keeps the DNA wherein such a recombination us caused
pre¢etgruling posittheaoh adpPNA- @Bercaudaleticanbroinmersionos phuded gnly at the
such that a_normal reconbi nant cannot be obtained.
pregyterarggdnpsition, dug & serssations| lbueedqdomgpémément Adda, yn this case
obtain a reconbi nant derived froma host cel]l having

of the BNA inviish die qeﬁ’ée‘b%%ieﬁ%ﬂ“@éﬁ‘éedl 15t0j the prsdefeupingh P?Slftl‘éﬁa ora
o B T S B0 hRel RUEGeE SRA e
B o AL VAR o QL e

abn@fFfit] Indu RGP PUAEE holl irblifocRRBAE I BAL PP i 1 ifoveleven

Ion Oor rnversion Is cause

whe? Rd84&A1(B¢d B % S lt) ' anthag HE IffueH&R ea,rr@hbp&e?tfed & Bd&ells

i'ntroduction, et hal 1 nduction gene o
1mym@ﬁﬂg@ﬁngg%&haugbnornal|ty i nduction gene i s not
i ntroduced into the host DNA or is renpoved even 10
when iRg riediscedillvetr@ion fidgvind bh, exafpld 'l whath a desired gene is
i nfl uences are not exerted upon host cells having
introdvesé idlAa poideter@med Fpggitiob2of 8 et DINAISyr atrémova topd Rector.
an exanple in which a desired gene is introduced into
When freegatorriniype deglos iis intiedudedaintvos hofNllpsheaintreduniiah cassette
type vector. \Wen the renoval type vector is
and; pt feserubidsq gene andodie kel aret prca memewdc fioan thasestore and

.and a. recoqglnase ene and the |ike _ are once
qngﬂ%@& Br GHSEh getyesen hls BRWVed @agmidntiei kst iLNAase dbpt the
t hi d t d, the.h
deswteg“e%g@%a 85“&353%%3?‘% RFnLe P P B G fflption or
er sion

mve%igxlx Sé ga[&tsé)c{ at e rgg cEgrmm sgtg@dte:@tﬁlrgelcﬁ)gmﬁgg ﬁéﬁr reﬂjé)vall of the

e rmn e
mtr&futcﬁSn Efsgai’eaelndqaf reb&)fibinase gene and the like until 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

miroduced in advance into an adjacent region of the target position. When
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i ntroduction cassette and a reconbi nase gene and the
like until their reconbination with 20 the host DNA
are the sane as the nmechani sms so far described. Fig.
13 is an exanple 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 renoved, wherein the desired gene

intr8dektioR @ f R'ISHRIYen B @eddut @Jg SRIMAARN S I ARKBE hBRAE such an

are introduced into the inside of the introduction
intr6&&3i0h t@sseRBvith 2DoMEONAY, theVlodalsie GihrRét dodkli® @upretsed when
cassette is used for a host DNA in which the
sitesspetifit ueadmigiemtonindcdvsedriboataen thoiigtrydwelioh @ssette and a target
above-descri bed sel ectabl e marker gene are introduced
positivnaclviha desi DNG\, amdatipmbe the degicdrgené it hdradacgkinto this target
position. Wien -21 introduction of a desired gene is
postigny pethapattissye dertndblirormtd best okl avluelc keaps by DA Suiothich the
. an _introduction cassette with a host DNA, the
integded sgcapIbinalign Kie capie ecansbe selpeed sifiipntly.  Also, contrary to the

o o BB SRR B it USSR s
o b g D Rl S S R AR o
scileb T TutiRplss Bttt GRS E s b B b oa”

Che B RSO SHIAT Y Ou E9R R b s

Ex22f118¢ Laklog BhkETicde N e EXRYpIRa RASbhé ANERich B @8irkdEene and
i ntroduction cassette, and ?he pronoter noiety in a

a sdl@gale marragpat1 be inhedtaddiato RRRlet Ar0thtbiudths 8RSdte, and a
DNA, as a matter of course. 10 Fig. 14 is a draw ng

recatiinksegpcae BRd hanmphological stnodditiyrigdictide Jehe dreg@tiedudad into
Exanple 1 or 3 of the invention. In Exanple 1 or 3,

outsidkethenntnbdushon loessdits iand dhgmedacttbn @ssttk dictedbis goritioket such
gene | are introduced into inside an introduction

thatc #s s@noe bearrmeyvedy agdnthientdwdyetinn gassetie, mscpinbiness gahe and
abnormal ity induction gene are introduced into

moighelogisal dbmermality dufinetipn Aencass gpsidonedrigch Mt they can be removed,

. introduction ssette it self is positioned such 15 i
18 “fel%aﬁs tﬁ? V%%?Fn%fftﬁ% EVERERSY é‘B‘? IEEARDIKECR s 6aﬁtefii°6‘ﬁ[}y introducing
. cassefte, conbi eng. and hol agi cal .
hisGRT hef ) FRPREPRR GENBAPC TR St e (hgone whic
sholvBS% ?es?f%nr(gﬂg%ﬁ{j frond ﬁ}eusc‘e &tﬁﬁe m?kéfgée%grlt)q{é tolgl%oned at a

I'nventi'on, and reconbi natlon was carri ou yp
targe pOQAYET MG this case, when the desired gene is introduced into the target
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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this into a host cell having a DNA in which a

sel ect abl e marker 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 the desired gene is introduced into the

target position of a host DNA, the sel ectable narker

gene 1 is also introduced into the target position of

t he hdOBlie dntimds ides@itipd @eked in E¥ail Besedt BLEx ds. However,

since the selectable marker gene 2 is renoved from
thetineerttiont is DA lamidedd 6p Hxumplasf ddstisbddubelbivon Alsd, ihsSthe following

possible to efficiently select a reconbinant in which
Exanples jupksds gbaevissindiateddumed détailal wst2ipeprtiode veratarsdd out in

position due to the intended reconbi nati on, by
accQidppee Wiy Mpleafqr Glprisg (Brmbrogkme ol.nt$89) or harsHing instructions of

treat ment using expression of the sel ectable marker
magaEurErsand/ or ~ di sappear ance of the expression of the

sel ectabl e marker gene 2 as the index. -22 The

invention is described below in detail based on

| es. However, the invention is not limted to

Exiﬁgﬁgles descri bed below. Also, in the foll ow ng

Eféﬁ‘ﬂmi V&Sﬁ? § ir?&e Q(‘il‘:i‘ttr(? cicr)rr? [ ,a ¥ DI

LC

S ope O 0aiCt
Mol ec @G 6 SHP 19G; : - O,
i nstr U%Et%’:laosﬁ;sl,@g)f 55 nanu?%%?%?‘t?@%éﬁp%c? i
cnEPREIaFddChy tBatdis MRC r ink | C&los-
5 intr oduct%’o% tog hos%ﬁ%&ﬁ%f?@%ﬁ?&;%}g%g%&hgqsﬁ Egld the
polgidenydhtivre sighaMoif copalindNRThihasd Igdhé Uhaeinaklr, 08Rline synthase-
prepared by ligating the pronoter of a nopaline
derisgthpdlasdenglation (shdmal Whs amdl fnhedl cazed)yadedw Isatittarml gegd prepared
of nopaline synthase gene (hereinafter, nopaline
by lsgating she3 SSdpiometd (p$-Paded fheapdlpniesylgtian sigasl, mskah hmpicillin
.all cases), a codA structural gene prepared by
resiptaRest W@P)t grae3nse digatedt iarthisamdep)whenein tthese are inserted between
.. pol denylgtion signal, and an anpicillin_ resistance
site R?f%@c feR@barerecr gty ssaeRgss R Somgerlly Wrgpppasie diections

T 8 08 R SRR SIS i by e
P L4 S B FEHAOAC SR L SO0 B S8 o
TOT@B@% ‘%g—? t?]?)g%%} Ak %si% pQImg'g’& P?-réc&mg%gg gtlgjtggglggclzs f%acagtg-?)

pur cha
represented by SEQ ID NO:1 and a primer-p (5'-gcgagctete agtgetctac gtaggecg-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 S5e338701 (hereinafter referred to as Ssel) sites of a plasmid pTL7 (Japanese
Patent Application No. 2003-92827), and a vector plasmid pTEGUSAmpcodN for use

in the introduction of recognition sequences to a host DNA was prepared (Fig. 15C) by
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TOYOBO) as the tenplate, and using a prinmer-(x
(5" -gctctagagc atgtggaggc taacagtg-3') represented by
SEQID NO1 and a primer-0 (5'-gcgagctctc agtgctctac
gtaggccg-3') 20 represented by SEQ ID NO 2. Also, in
the drawing, the triangle of half-tone dot neshing
surrounded by a square frane shows RS and direction of
the sequence, and T represents pol yadenyl ation signa

ins¢rting eivoaR $€ fadide opposie sdigklio®pPld/ the fRidnhRis@tdiebethaBs them,
a plasmd pTLGUS was prepared (Fig. 15B) by ligating

whigh pradnfedesr cus et droce thie sbvwedidsidegep@AinpCadNegithnhe restriction
bet ween the restriction enzymes 25 EcoR and

enzgme3Bely dato (theresirivéibn enzymed Sral eie o this p’SIs@IU)S siWben tifis wector
plasm d pTL7 (Japanese Patent Application No
is intoshicgbgsory plagherlh theaesion betweasringhptRrdes AR cod Aeft berder (LB)

in the introduction of recognition sequences to a

of Jﬁ%ﬁ'ﬁAd’Qﬁwﬂa@ ﬁﬁ@}ﬂg%@é“]‘( friaggleligthe Wyawing iy ierduperyintous plant

DN.SS faci ng opposite directions and the region inserted
ﬁbtmeen them which had been cut out fromthe
above-descri bed pCAmpCodN with the restriction enzyne
Ssel, into the restriction enzynme Ssel site of this

i ('201 qulonvgﬁﬂe {/éyt()ci' O\f?ﬁé l?lnlentio%. (pglaciﬁduced into a plant

, tne regron betweerr rrgnt porder (RB) and |eft

_bor derp dﬁ]@mﬁ ESES%SSH k{}fe astﬁ%:r% né%%ENIRt rljllgrl%Ae was

in the drawing is |ntrodu into a

conGiPREéd. Ughi O @isel MR YQELD rins‘éfte& ht%tv\rééﬁeﬂl'é' HpokRe 'aqu&tuﬁﬁ RSs
pl asm d pCS35hyg35 having the structure shown in

becdtids wa sntrobldcti@nsdsiest ethlsd, HylphinSth€ Afkving k‘%rés%ﬁﬂs(hnhygromycm
i nserted between the opp05|te direction R becomes

resisiant situctmdhl @enon cassette. Al so, Hyg in the draw ng
represents a hygronycin resistant structural gene. On
t he otOmethenether, handph pasindd pTLRSrultiptps B SRsvasstructed (Fig. 16B)
constructed Fi . 16B) by introducing a jellyfish

by mﬁe@v%&émﬂ que@r:pl;ot@n (GEP bstatctyyelngent do WhidhNos-P and

polyadenylatlon signal were ligated, to

Pobéadrﬂ@élﬁﬁl%fl Eere Jgater HUFFFS‘?%W@ FEypeLFind SE%.Oﬁ@FFM (H.

Ebn(utﬂvé% )t) lwglﬁﬁlccgﬂg}[ &%’é}xgﬂgdsc ’%ﬁgn( /S| S 23 ar51d an ipt
stru{:hﬁxgp é\]-:?ig ({Emﬁggy il %Ieml%fzﬁot:r hs%quc%ce %?ntﬁe I;;Etsgeelmfe)ltseifg 1gated to the

Rubisco promoter (Rub-P), to the region between restriction enzymes EcoRI and Smal

sites, a site-specific recombinase (R) structural gene ligated to 35S-P and
polyadenylation signal, to the EcoRI site, and further an RS sequence to the region
between restriction enzymes HindIII 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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Rubi sco pronoter (Rub-P), to the region between
restriction enzynes EcoRI and Smal sites, a
site-specific reconbi nase (R) structural gene |igated
to 35S-P and 20 pol yadenyl ation signal, to the EcoRl
site, and further an RS sequence to the region
between restriction enzynes H ndll|l and Smal sites.
Also, the R gene is a gene encoding a site-specific
Degoaitayb{depsgtion inambent BERXE BPLEBS 75 idefosstBBL afith6rity: International
reconbi nati on reaction by recognizing RS.
Pat@ib@umusnt Depoditaey, | Natranedl dastioute cefs A dvdneedrindisytiadfScience and
C835h0835 and the RS 25 sequences inserting this

plogy (frerinal 6ak-1aHigashid -glianke, Tsulabarshi thaonkicb 866 SEEPAN),
and ligated to the restriction enzyne Ssel site of
dq@$§ﬂ ?b?@éﬁ prepare the vector plasmd p2nd| of
the inyention . and thi plied t

| nt er nat'¥ BFfAeT i a?‘?ln Eﬁfietv&f’ﬁ‘?’r e ’(9§|3t5§lazfp lsm%eaed PERppdel
of Begdiieh %558@’?19%{%@&1”%? SHal et B Wm0 ﬁj&seﬁtgene is
pos{ﬁ?%ﬁ@ﬁs e RH-EIIE o BT PR o S Bantiesd e and
o SRS T Bl s A0 T YL
is eﬁpﬁ@s@ﬁlwh&f sifelpedlfs 'r&%%lﬂﬁrﬁﬁ)n' i9%heiRd Hehvden thRUA gtd ﬁ)&t DNA

cassette, a hygronycin (Hyg) gene Iis positione

intol h@hil ect akbeniiBh KeeqEase iNelmiclucdnthy HRC ONRIVER eribed
gene and a norphol ogical abnornmality induction gene

pTI1aE8S popicodonad 38H-Biidtiddncangs thbeleShid geRao thétarget position
expressed when site-specific reconbination is causeg

(Fighé¥medn adhitonangan ofitiss haAWONA ik deletedhiledn this is introduced into
recogn|t|on sequence i s introduced by the

the sdsee PNfesCihie BEYA iptIvdliginthsoeelignitiombsegBBcPis mtroduced by a non-
introduced as the desired gene to the target position
speqifif gecompynatipp. addition, a part of the host DNA is
del eted when this is introduced into the same DNA of
the DNA into which the recognition sequence is

HLLﬁ%@ﬁ%ﬁ%ﬁﬁg@ﬁgghﬁggégifﬁébgli reconmbi nation. 15 I11.
; gr obact eri um

A. tumefaciens 4404 was inoculated into 10 ml of a YEB liguid medium
(beef extract 5 gfl, yeast extract 1 g/l, peptone 1 g/l, sucrose 5 g/1, 2 mM MgSOQ,, 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 ml 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 p2nd1 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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A. tunefaciens 4404 was inoculated into 10 m of a YEB
[iquid nmedium (beef extract 5 g/ 1, yeast extract 1
gll, peptone 1 g/l, sucrose 5 ¢g/1, 2 MM WgSO4, pH 7.2
at 22C (unl ess otherw se indicated, hereinafter pH at
22C)), and cultured at 28C until 20 OD630 reached a
range of fromO0.4 to 0.6. After collecting the cells
by centrifuging the culture at 6900 x g and at 4C for

intrbQuazi theseesctothmte 8l hanefmiassddpentiel célls a@r rlectobporiifon were

mM HEPES (pH 8.0), the cells were again collected by
cultgeast o1t f shakey a 258060 khopraraddaeg 20 pbef e YEBUi@s] medium,
and the thus obtaj ned cells were suspended in 200 |_ of
andthen inorglated ontururESmgauBediuas (aghel Sev/V Ysuihareomnesitions are

| asm d i ntroduction. 25 xt, 50 | of the cell .

as %ﬁ@ﬂ@ﬁﬁbaﬁe)r %Pplﬁﬁ%?g??ﬁd”liﬂhgs St kensmysigans! gulfuged @l287C for 2
d of the pTLGUSAnpcodN and p2ndl prepared in | and 11
ere mxed in a 0.5 m-tube, and el ectroporation

(Gene Iser. qI ste Bl O RAD| s used),. caryhed .

out ¢ o geriul ol Shlis e s oBF (4DE it et bidlena

4 l; I i Wer

col 20052 1SRl I e R ABAURE g PP S e
plastEl Whdk@adi®lbYhe M08 IRADJ RAGULART &% AHeBre@willEBEcoRT or

agar nedium (agar 1.5 wv % other conpositions are
HirH1 488 Gibjesdd 3 p¥BhciS NS FeNt1esrdhobesROoially e lengths of the
kananycin and cultured at 28C for 2 5 days. ‘As a
restfietiol enfmd Bigssts,uihttebly n@nfigaek @froditios &l STVGUSAmpcodN or
formed bacterial colonies was further inoculated into
p2nidheinkEB!. | fuepefctiane dd4h andlsoutheubederiandint éiich ipkaRiciich of
was extracted by the alkali nethod, and this was
pTldig&Ampgodii tvras RooRimest was-hai¢d LBAdd04pBb.63i%npadN), and the
ol yacryl am de gel el ectrophoresis to analyze |Iengths
bacgﬁ“ﬂ?ﬂ@ wiach gdrodpetiongd papdly was enndenied was pamehy.BA4404(p2nd1).
confirmng introduction of pTLGUSAnpcodN or p2ndl

. MRS U OT) P Celal - R N
inta 1 Lion of p2ndl vva confirmed was naned i
ﬁ%@% p2ndl). 15 I'V. Introduction of vector for
o0 P A SeaMRRES ok BRRGELEQ kP B PR b3 I ecting the
LBA4404 (pTLGUSAmpcodN) obtained in III to the tobacco plant. 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, hereinafier
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
mn 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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The pTLGUSAnpcodN was introduced into a tobacco plant
by infecting the LBA4404 (pTLGUSAnpcodN) obtained in
Il to the tobacco plant. As the material for
pTLGUSAnpcodN i ntroducti on, a piece of |eaf was used
whi ch was obtained by 20 renoving main vein froma
| eaf of a tobacco plant (N cotiana tabacum SR,
herei nafter the sanme shall apply, unless otherw se
F. SiadigCaupe)l Blanwn 5 @9b2)Ee whahSER w/ang agamammeajﬂ@hmh
| eaf into about 8 nmm square. That is, after soaking 3
dock et cpitaimeslanbha@invad (hormidne-feded\uad dﬁswﬂpléiﬁantéﬂamrso inlg/l of
a cell suspension of LBA4404 (pTLGUSAnmpcodN) (0OD630 =
ace@sgingoats wrthdhé back nfleap Spsiderandghiitutesli i P5CGeudEBa total light
liquid nedium the cell density was adjusted by
(unlgss gtherwisoimrdicaiedriulteripgod explaots, abotitisshesiandpdant badids was
they were put on a sterjlized filter paper to renove

catrgsch gictnder theseispaditionm famd datiete Pigrcbyrinfaskthese lnghpieces with

LB RN LS AmacrhBe2) o i ch 0.8 W v % agar vas
Cnor mEFley’ B Pere TRV BrmEnusl\h B Sogyadpprived leat

pie S FHET A AROE dpealiil, BB P plfifuSmsihan Mgeoem

mn qu ﬁ% %’“B‘Bw t u‘g, f I pl gnt ﬂﬁ 55

odi E I es \5\1/as gal?r | out %R%’p)ry ml)s% cggzptqlnon of
i h

naprﬁ%l%lfﬁ%%é%{ﬁ %{@(i Jg;tﬁﬁjgg?l{bcglfb%&%g%{ﬂ ?1?(?(2)3(2 ﬁ%/lpd%ﬁén%& The re-

diffeiendittd adesiticatedudy aotd &parel andesespRadd he@fcultured on the
pi eces after infection treatnent, by transplanting and

hormuhé-fiee NS ta@mdhuhﬁs@@&‘meﬂmﬂwum 00PRAkL/E HE —E@ENMIGR add 200
nmg/ 1 of 6-benzyl am nopurine, 0.1 ng/l of 10

mg/hapghkdmhyeeadet reotmgi d In 508 wgy) itofvas aabidenéd adbitdih nlaliges of
200 ng/ 1 of kananycin. The re- differentiated

PTT4datmpeedientmigsedvispransysira resistant recottinants pispentivelyadwtived
cultured . on the hornone-free M5 agar nedi um

frorg | B pduesitons bie. h 18@ddivign regrrding b Epeampnmthgibuodgained 10

o AN A T i
t onbi t t ly deri

ot BARMATLR ShE SR Pt s BanERe: R ST e tgme

of klcu'lzﬂl?fcil?,%ﬂ geéﬂﬁgé Eé'i-ﬁlu?zgécﬂrﬂieg‘oev% 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 récombinant 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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i nes of kananycin resistant reconbinants, seeds were
collected fromrooted individuals after acclinmation
and sowed on the hornone-free M5 agar nedi um
contai ning 200 ng/l of kananycin, and seedlings
germ nated and grown show ng kanamyci n-resi stance were
selected in 2 strains per | line. 20 V. Analysis of
tobacco plant into which the vector for recognition
subgetingrthe dgatdsedgtttaften eléqidpBoloARP e dlalivasd iaold eebeR:s, its
A. Sout hern anal ysis Chronosomal DNA was extracted
eleairiphoresin fa@TABs iptrdvbuted roan egbin membPane? bnd hebtidization of the
strains (No. 2-1, 2-2, 4-1, 4-2, 5-1, 5-2, 6-1, 6-2,
nylqn mentbrane wes ¢arrigd) ony uvhg ahpoe Pkdwemgdiomalesi sithndmp gene,
reconbj nant lines obtained in IV, and this was
whigh ched; aeenyjabpled riasadvieneq gping nPIGrP GR dbglingakiel (purchased from

ubj ected to 0.8% agarose gel electrophoresis. After
Boe-?’?*?k? apheiRy ¢ Wae anigeicenee tectionyasohivrdeautifter the

L AT U .

IS B 6 B TS 0t g
i ' | DI G .PCR [ It

B TR e A

chem | um nescence detection was carried out after the

hybri di zati on using DI G Wash and Bl ock Buffer
B. IPoRrambpsed from Boehringer Mannheim, it was

confirmed that one copy of pTLGUSAnpcodN was

i nt r odRCRaniahyisiy oflthkish@in 2-25ir @hidh doblsops -k, p1d:@USAmpeodN
. subjected to the Southern analysis. 10 g. | PCR
intredhatigns was lcPORnagtainythe abofe-ddveribéd Al wa2eatried owthinCthe @lfowing

copy of pTLGUSAnpcodN introduction was confirmed in
manigie NG eprduecAi tgprtsdited by CHIQ IIBINOW (5'1gdabgashio hgawapaige-3")

manner using@a primer A represented by SEQ ID NO 3
having-homglogy it Py eenegtrdd-BI5 Amipaedh gih o ooy .26 tdpresented

- of, pTLGUSAnpcodN and a_prinmer Lzs7 i
by ﬁ@l@iﬁﬁf‘é& -@@gs@ggs@qaggmgaaﬁghamg gemgipgy with the T-DNA
rcf-,giéo:lr‘;jl Ega‘r’rl%gecl%% b%?cﬁe%_o'ia p%L&?}Qﬁrgppo%ﬁogF? yl 8\5\!' tRs E;I?oevvn-rl_)y% 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-HC1 (pH 8.8 at 25°C) containing 0.2 uM 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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region near the |eft border of pTLGUSAnpcodN (Fig.
18). As shown by the results of Southern analysis,
when one copy of pTLGUSAnpcodN is introduced into this
reconbi nant, a DNA of about 600 bp outside of the
T-DNA | eft border originated from pTLGUSAMpcodN wi |
be anplified by PCR 20 Firstly, chronosormal DNA was
extracted fromthis strain 2-2 using the CTAB nethod,
30 @06hdshit 94ENS a0 fll38 Hoed %tﬂnflﬁﬁésrdt Chb@ n3@ﬂﬂé£m‘cmd the thus

EcoRl, subjected to et hano preci pitation treatnme
obtARsl BOR TSR piodkilt Wascanlyiz6d Eg agams@geén efeétr@ﬁfa)frestéﬂ S
cyclic DNA was dissolved’in 5 a PCR buffer
sol ut iy fRselpaf @ abyvarilescriBed &ardde bl Eiscttéphofddis, 8mBlif¢ation
25C) containing 0.2 gM of each of the priner A and
of pDNrerfragasit oP2b&A 600 KKChwas debecrdil MyCiRroduciibyy o¥oone copy of
Triton X-100, 0.1 mM dNTP and 1.25 units of Taq
pTLSS yAvepicadN (rpu thetrasmobihand sir@ETAIS)was ahlego mmxeniﬁﬂmeqlwlsi) by the
was subjected to PCR by heating this at 94C for 1
IPCRy maﬂjé;wan hlsn weaotgsthan@mphéad gﬁﬁéaﬁrawna wasatubplgned using
-28 30 seconds at 94C, 30 seconds at 60C and
TOl}ng?I%t Gloning id for seuepsiag (Parbrser ram Jgvitiopen Aedl theRNA

reacti o roduct was zed by a ar ose
SequAnEe t"YBSquE‘?IE‘é‘Feél usiEs &aﬁ&yj Seduspert, %al@é dpatplbg T-DNA

reeBIAERTACSBBRGEN Sb0 baimy BEtee P agéﬁef reBomBingh in such

astﬁtQMaﬁ_ﬂyfetﬁ OQd fOfgg&g%geég%as tﬂ%} -Q—GUSA'TPCOdN into the

nan % be confirmed al so

by the I PCR anal ysis. Also, when the thus anplified

DNA fragnment was subcl oned using TOPO DNA C oning kit
VL 8o GRAVE T 8 R CAremRdink ERMn! POl 1 PURD) recAhtidd Sequence-

"DNA sequence was determned using a DNA sequencer, Tt
intrivBged ebaaloadadthat t he T-DNA regi on of pTLGUSAnpcodN

was i ntroduced into the DNA of this reconbinant, in

such EBEhOnfectih@gthe redmhbihdm streiht2-b or daichahtr@duetibn 3806hdg@py of

was deleted. VI. Introduction of the vector of the
pTIiGN%thmipmﬂN p28 dbl)ﬁlirlrﬂddnr‘écad‘gnﬂhbiw%(gﬂmdé} obtained in III, the

i ntroduced tobacco plant By infecting the reconbi nant
veclor pandd ol the jnyeppr was mtroduerst intonthisf regesniderpsequencedigtroduced

pTLGUSAnpcodN. was confirmed in_V with the

tob%:m]ggh( F;é'ﬁdp Cclien Weatmgnt was|qajried; gy in the same manner as in IV.

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, 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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vector p2ndl of the invention was introduced into this
recogni ti on sequence-introduced tobacco plant. The
infection treatnment was carried out in the same manner
as in IV. Wen the tobacco | eaf pieces after infection
treatnment were transplanted into the M5 agar nmedi um
containing 1 ng/mmM of naphthal eneacetic acid, 0.1
ng/ M of 20 benzyadenine, 500 ng/m of carbenicillin

VilarchaBRisngl Whakb A1¥@r ey &hithaeshdnhfnCidghéHde NAdWAS vector of the

continued, 26 calli were obtained from 3Z Teaf pieces,
invemttbnGP2radiN evidre fnit@dscedouds wer e obt ai ned by
transplanting the 26 calli into the same conposition

A. BERmedliysim and continuing the culturing for 4 weeks.
It was able to obtain 49 rooted individuals by
cont i ridimegiosemaluDNdy asfextriaed frady eavhi dfi tha si9ededladivituals
the hornone-free M5 agar 25 nedium -29 VII. Analysis
obtgiped Bh Xk sing Fask DN Kit(BIONn 01 doegnindi QAR swwglyeisceasagagried out
the vector of the __invention (p2ndl) were introduced
undgr € canglitjons of Vs By #8iRa IthORpmeR 51 axpicarntediby 85Q 1D NO:5

(- GRFRieo PleRL o B 1T, reRFIoRER EhaPyr D NOS
LR B, T O e B i by 50
N ) Y- e { | K2 {
R e I -

repigb@fedd 6§ @E‘éf D NGB Gh g&k@g%(tg?%ﬁa%g%g}@ wikiBE bRlds 'R gene,

represented by SEQ I ccac

dtfatth&! tRegHim ' ' : ' 3"
e B i, S0 P 5 B

whialacbigds cgt 1 ) ombide hDBiANdst tRe CEIDNEN Rt HH8erl WhghiRfe from
the primer GE represented by SEQ ID NO 9

pTLEEIS sopcadi§gglosa g4 atqende yas détbehingd by thetIDCRNRethod carried
outside DNA of the T-DNA | eft border originate from

out gV ) 9ndlecoatvedessibe®NA sequence was det er mi ned by
the IPCR nethod carried out in V-B, and the
abovel@dBigrqappdvisn e klyg stipetued ene wiéeh wae prsgnt inside the

. ﬁﬁkuctural gene i ch was present inside the
INQICHARY (RSSO s igFodqyoetintanhe anakyzeside ai NS fragment

of a%ggtl Y gp %’-H?} %ﬁli&%@%m, when the region inserted between the

recognition sequences on the tobacco plant chromosomal DNA, 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
(5-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 5 individuals (2-2-
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of about 900 bp (H1-H2) is anplified. Al so, when the
regi on inserted between the recognition sequences on
t he tobacco plant chronosonal DNA, introduced by
PTLEUSANPCodN, was substituted with the introduction
cassette of p2ndl as a result 20 of site-specific
reconbi nation, DNA fragnents of about | kbp (S-G and
about 500 bp (CE-S) are anplified. In addition, when

14, 2205 2-2 67, 3r2-28, BRH2Y),aind thadse tShiadiaiitnats ih Wibigh ataSifiation of 1
and about 500 bp(CGE-S) was detected, it is considered

kb 4k SO kpmwprec:fet@m wérershlectei aeradotbaanissindetich gat dasired gene
i nverted (Fig. As a result of t he PCR anal ysi s,
SaWﬁPthcieéélﬁtP gﬁ @ﬁd%temed pefgfiaren &e Di%dut 25 900 bp
was detected in all of the 49 analyzed individuals. In
addi ti on, anplification of 1 kbp was detected in 10

B. % th|d%ﬁ anplification of 500 bp was detected in
GG Ay R al s, and anpllflcatlon of 1 kbp and 500 bp

frz.ezcv’%%%%l%?af Q%')r&od it G234 Aol adpd T, 22

29)‘@’@]ie@tgd l\Hs &faﬁ'ﬁédo(fht 91{ e sallﬁg Qnﬁﬂgr V\%qg '\kﬁhmﬂl\g ‘?}119 gésgcﬁowever

were selected as reco |nants In

the gﬁx‘i‘ﬁos&‘ﬁﬁl R Q’gyﬂi%‘ésté@%?thtan%stﬁ%ﬁglﬂa L}lﬂ}}e”ﬁc%lﬂ%'ﬁzh@ﬁl and a

on the DNA. 5 B. Southern analysis ern analysis

pro&d PR hewvireCherhblogitvitd &% déne @N};’ehz&rogmgdrgeﬁ DRA2w28 digested

2-2- 29) selected in A was carried out in the sane
withn&noRT) oas probe/P Ahaving hbindlopgseith NYeYRE (whdnhéhromosomal DNA
chrompsomal DNA was di gested with a restriction enzyme

waskh gdtedowitiHHirdiITT) wasingkdas ther mbke.P2 havi ng honol ogy with
@QUS gene (when chronosomal DNA was digested 10 with
EcoRl Figr204 ghosiser ©gulhwhiem thendmohogpynaINA ldf gadeaithe above-
(when chronosonal DNA was digested with Hndlll) was
desgrihed rgcomypants sigs digestpd wihnEsaRland the prabe Rmavmgmbomology
Wﬂhg} somal DNA of each of the above- descri

LR S es theguaeed m‘vw et RIkbp Ay qonﬁrnp%révealbszf the
Rl e el
teofil; SRR S (i e Wﬁé%fz b R e F gheeen the
rec%gﬁﬂ G SenRELH ﬁ{e%ép%cw&rgﬁgsc{rﬁﬁ'mﬁ DR S REIRRD by
pTLGUSAmpCodN, was substituted with the introduction cassette of p2nd1 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 p2ndi introduction, and this also
coincides with the length of an EcoRI fragment which was predictable when only the
construction by pTLGUSAmpCodN was introduced on the chromosomal DNA
(Fig. 13).

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 HindII fragment which
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recogniti on sequences on the respective chronosonal
DNA, which were introduced by pTLGUSAMpCodN, was
substituted with the introduction cassette of p2ndl as
a result of site-specific reconbination (Fig. 19). On
t he ot her hand, a band of 6.7 kbp was 20 confirnmed in
the reconbi nant strain 2-2 of before the p2nd
i ntroduction, and this also coincides with the Iength
waOpredittdet® Rihch rhg Hb%bn \iheBd WREw dRhelle Geapn@iod&RueiteY on the
the constructio pTLGUSANpCodN was i ntroduced on
respiebve Rhonmasomnal DDMQ whidhgwedB)ntrofhsd, b¥ipdLA0BAMPOVENA was
result when chronosormal DNA of each of themwas 25
subslitged tvath thie tiffraduntidst tassetecbfti?ed kel 93 hasdditgon, as a result of
honol ogy with Hyg gene was used as the probe. A band
the Sfmt@em daplysigais was aonitmed that cak icopy of the Hytergeng &s iptroducd into
2-2-27, 2-2-28 and 2-2-29. This also
4 lnémlw%%fsmbﬁrt@?qth@ strdpgth2bf an Hindl 11 fragnment which
-31 was predictable when the region inserted between
the recognition sequences on the respective
omosonal DNA, which were introduced by
C. Ig%dﬂé CodN, was substituted with the introduction

gaSSEtI})@EO &aﬁéﬁdoflthé Tecgmbm%)ltts sel%ct%g (%ii %&I @- - %2{2&’22‘;%7 2-

t he Fn ana mas con

o9 S O BT o

the ?’l‘ﬁl’?fsl_{% 4ﬂ i ﬁﬁﬁ‘lb gwgg ﬁl@ q{gﬁ %gﬂp ép%'.“i a S %ise el teshifls of

SovEiRik |aﬂ@llygutcahﬁbd bet SRR ABRARE es@shcdNB VshBw, Hﬁlheﬂlgsﬁﬂﬂﬁtutlon is
primer Lzs 7 and 10 the primer H having honol ogy

causedt betwen Hhg gt (kdeged 1tweds thd@et@MitidnS seduences and the
Sout hern anal ysis carried out in the above-described B

intredimtipn whmssestabsefi t pRadln i snomgauthed betstveetiortsheintediocad by
i nserted between the recognition sequences and the

PTHGY S dapCoinircts Ja Acofofackh 2h these sgpombinants, there is no difference
constructions .introduced by TLAUSANPCodN, in the DNA

betgene ke GFCOcﬂ#E?,@tSr &8 n%lp n@ﬁ@@ inghfe o | \§hrﬁb Pt gausiEveion by

ese reco nts and.th econblna i nto
pTiﬁﬁlgﬁm@Dﬁ 8 Sf P8 {3t IWB@@S&P& f sgfgmee ghthe T-DNA
left 'bOk C(I)gggcl;glg bngma{egri{*m om prLtd}?S;PI\IA cod 4nd e &Etmtde %hereo[%NAo 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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| eft border region originated from pTLGUSAnpcodN and
the outside thereof, so that the DNA of about 600 bp
should be anplified in this case, too. As a result of
the 1 PCR anal ysis, the chronmbsonal DNA of each of the
20 reconbi nants selected in A (2-2-14, 2-2-20, 2-2-27,
2-2-28, 2-2-29) showed anplification of the DNA
fragnent of about 600 bp, and when DNA sequences of
these APNATR BFIRMbSVIRLR AARKKZSOLthdnhSySTEd IR Ghalysis,
as in V-B, the DNA sequence of the T-DNA'left border
it waegtcniirdsd thitetho UUBTHepdnbeEedd geak nal deslpWdnb BdiReddNe RS
sequence of the reconbinant into which the
sequanced rmatiatip Hycipd L GhiSAip c didbtidneneinvaducz8 iont riadu®atiA by
Accordingly, it is considered that the results of this
pTHEERA mphlogdl, stre wplpatitgted twiéh tles idttogluctiont hass@eubh@2ndl, in the
anal ysis. -32 As a result of the above PCR anal ysi s,
stragodtZh bt et Pyls 2@ siveen RRCET.asiedly 2228 and swamn e@r29.r bt is,
that the NPTII gene, codA gene and ) gene bet ween

accqrinerg the dgjiseHendt was ahlel tp obln Resppoiaitandividuglsiigychich a
G R T IRTENCT NIRRT S —
sectifpamorBlSRlsafi 6 Hhi b oo ey hie BB Tty hiher
g S0P bl P R AR B SRR P

al. POSYSIRI {5 A6 Igol%jn%é. gp 51?%6? %Tﬁ%gngk?%ﬁﬁh NGitld the result

sections as the materi and 1t I Cl ency was
obtadn&X b9~ a .methb$ ihSwhRA HigIBSidRr ofladRbmbRiabd Gi GRGY oBh8Y the
the result obtained by the above-described transient
introRictiod of ¥aéded Sen&to dldr@t posiSGB)Vapshst 8 Al B®Y0 ti mes
or higher efficiency when conpared with the result
obt ai fiedddyioa, bmetdon thenabwhe edsulix At @as kRO r&feakd that deletion or
reconbi nase is shut off by the introduction of a
nvedgen néd hehd N4 @ntlar gitdingb sificiantly (Byethjuimedtorep2ratl, without a
1998). In addition, based on the above results, it was
crosgingtapey databts, bargd catheresgits of PGRagnalysioearoed authioghe above-
can_be attained efficiently by this vector p2ndl,

deS‘iDmN‘?ﬂoﬁt itals qunsidersdsthat the alividiadiinj which zyeplifgntionef a DNA
resul f PCR analysis carried qut in the above . |

frasffRt pf B PPATION: Vs EBHEH QR de CHAY I duHen; WaieD ReBifcatipn of a

DN)Q'h frggr,l]nealllrgpolfl §d0°€‘1§ ' Rfe O\Ifasadé?el\cl:%ed are the recombinants in which such a

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 HindIIl site of pTL7 (Japanese Patent Application No. 2003-92827), and an R
structural gene, to which 35S-P and polyadenylation signal were ligated, into the EcoRI

site (Fig, 21B).
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fragment of | kbp al one was detected and the

i ndi vidual in which anplification of a DNA fragnent

of 500 bp al one was detected are the reconbinants in

whi ch such a deletion or inversion of DNA occurred.

20 Exanple 2 1. Construction of the vector of the

i nvention (p2ndARSi pt A plasm d pTLGFP35R was

constructed by introducing a G-P structural gene, to

whi ch S¥eseRemid B ViadedydiRdhi @Bsseh&Npdgioier & |thgabedsshyg3s

into the restriction 25 enzyne Hlndlﬁf site of pTLY
con{tARpAN@SIe oPdtx@iiple P pdsCatt ioaf) thisthe200ith HEBRET)seq@didehsbring

structural gene, to which 35S-P and pol yadenyl ati on
thiss by nattrivisre ehiygad ete] amit dighted tbcthil ressiction (dhizgne 25%B) site of

- 33 Subsequently, the introduction cassette region of
pTLHE 3pRIB 5homyBS thecoawstrrplatnad p2nd ARSpk oEdtammplventionpasd ¢his was
. out, together with the RS sequences inserting this, )
intepatipraltyr depopignd @lepgrsorssembem & HRNaBRA3H@), tdepositary authority:

restriction enzyne Ssel site of TLGFP35R tQ prepare
Inteprgionad chatent fPegshism HeremRey. Y atafnaf estitgg et ﬁémncgqlq dndustrial

.this 5 internationally. deposited (d sition .
Scighi ] SRRl GBE0. didy LERE Bl Skybe-shl Taraki 305-

ti,onal Pat ent ni Depositary, Nationa

856%@2@%&3&SQ%Pﬂﬂgégﬁ%gﬁg$%§ﬂgﬁ )al Sci ence and

Techn t - 1o Hi [ :

ToukuB et Bes HeoBs id il a85s, RpSOGR  p agodsy of the
s GBI A Neng IR pOHGREIE] 1P Plekbirghar Pl hide he
intr@Rfon 30efid)andys re@ninae F%?:ﬁb tik MRagifioAsd bhRideeheGhebhRtion

mar ker gene, inside the introduction cassette, and a
cassE®E, OsitNASHe 08U péndd @S iekprened WhéSI388-It e the desired gene is

i ntroduction cassette, so that the GUS gene is
intr@iped dgec when p3&ieR das tb htedpaiifie decgaibénation occurred between

introduced into a target position due to site-specific
this pad SrediosaDMNgninte siichetirdsegnibem sequhnes wamdintrhduded 3ty thiNabove-

into which a recg&&jtion sequence was i ntroduced by

desarthed abbalS Arapepdbctised) pTLGUSAmpcodN (Fig. 22).

I1. Introduction of the vector of the invention (p2ndARSipt) into Aerobacterium

In the same manner as in Il of Example 1, the p2ZndARSipt prepared in the
above-described T was introduced into A. tumefaciens 4404, this was confirmed by the

DNA analysis, and this strain was named LBA4404 (p2ndARSipt).

III. 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 1 which introduction of one copy of pTLGUSAmpcodN was confirmed in V

of Example 1, the vector p2ndARSipt of the invention was introduced into this
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I1. Introduction of the vector of the invention
(p2ndARSi pt) into AgrobacteriumlIn the sanme manner as
inlll of Exanple 1, the p2ndARSi pt prepared in the
above-described I was introduced into A tunefaciens
4404, this was confirmed by the 20 DNA anal ysis, and
this strain was naned LBA4404 (p2ndARSipt). I11.

I ntroduction of the vector of the invention

e RSl SOBRAL T8RRI Ao o

out SPURISHAE niafndrastiO TV BEFK@GHINL nNant 25 strain 2-2 in
whi ch introduction of one copy of pTLGUSAnpcodN was
conf i rwheh ih@ tdbaced 1dak pivpéseafier thdiafocaeh GeatnEARS tRinsplhnted
the invention was introduced into this -34
intor the ddR iagaranedieguencining tlrogdmnded taphihaleaecqpkantcid The me/ml of
infection treatment was carried out in the same
benpyadaeine,a§00 mg/mios! Exdopicdlin andh2d mpentt obdygonyeaf and the
pieces after the infection treatnent were transpl anted
cultpring Wate cREingdr 6dedellimweshtaianery frongddrileadt pieces, and 239
napht hal eneaceti ¢ acid, 0.1 ng/nl of 5 benzyadenine, _.
advgﬁél%% s Wﬁre&&%m by ransplagee Sy Gggall inge theysgrsApEIngsition
and the cul turing was cont.inued, 63 calli re e
of sk Aad P e e Rae Va5 49018l s daupeieg dadividuals
buds .wer.e obt.ai ned ranspl anti ng..t.he 63 calli_.into
werg AR, SRLBLAE Syt RE BRI hR: s it Rofnone-
t.uri for 4 weeks. A total of 53 rooted
fﬁmﬁﬁéﬁ##ﬁﬂ%Pé%'mere obt ai ned by conti nui ng subcul ture of
t hese adventitious buds using the hornone- 10 free M5
agar nedium 1V. Analysis of tobacco plant into which

IV. 8GOEN 4 ©Ba@BPANGES RRKh rB& MBGN0SeqBincb @nd kY GR%rSY the
(p2ndARSI pt) were introduced A PCR analysis 15 PCR

invenfiah YSimsABRSigtheefIntrediced i ndi vi dual s obtained in |11
was carried out using the sanme priners and conditions

A RER ¥hdlysds i n Exanple .1. In this case too, when the Hyg
structural gene which was present inside the
i nt r o3 aoalysinof dhet 83 ofotpd inidRSigs ohtesnadninribdweeaarried out

_into the anal yzed DNA, a ]
using the same primers and conditions 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 (HI-H2) 1s 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 p2ndARSipt,
DNA fragments of about 1 kbp (S5-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. 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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fragnent of about 900 bp (H-H2) is anplified. Also,
when the region inserted 20 between the recognition
sequences on the tobacco plant chronposonmal DNA,
i ntroduced by pTLGAQUSAnpCodN, was substituted with the
i ntroduction cassette of p2ndARSi pt, DNA fragnents of
about 1 kbp (S-G and about 500 bp(GE-S) are
anplified. In addition, when anplification of only
amplifRatbn tofe; &BPUbasl dkbRed T G irided @ Wmpl R atiOP 6BS08) bp was
was detected, it is considered that a part of DNA of
detdchel inn2liivdididabls] sndahplifichtiod Sofor kb \ead t580 HpFngre ddcted in 2
As a result of the PCR analysis, anplification of a
indiRialsr @gnie 9l - 10f amb duse 2900ivisjnalsaia wieitk etrgpdificatial f bfkbp and
the 53 individuals subjected to the analysis. In
500zl wter o detected Sveaprsklietted aasi roppmobindntk p whaeh thet desired| gene was
. 3. individuals, amplification of 500 by was detected
intrpgpced injelthe Rredatermingdpostism an thaDNA of 1 kbp and 500
bp were detected in 2 individuals (30-1, 91-1), and
these 2 individuals in which anplification of | Kkbp
B. & 500.bp were detected were sel ected as
R H%??ﬂ%é% in which the desired gene was 5
intro i L h redeterm ositio n, the DNA. .
5 SodtRarr Bkl ORRERPHE AT PePL b Rechl i wab Carrica
out "{RCHRPS tfarnal 2t in9%-4) OP% ?éj UL ﬁﬁss c%?er MoWtver, the
out 1 n the sane manner as 1n V-A of EXanple 1.71n thrs

chr(fliwﬁ(fsﬁ:mam RN CWas HRsted Quit RORBSRABY e%é"@%oﬂi, 96wt £Brobe P4

a restriction enzyne EcoRl, and "a probe P4 havi ng

havi@ N IygyMvith HYE s@RNG £prodeORS Riviak $OmBRBENGith Hyg gene
honol ogy with g gene was used as the probe. Fig.

wasddéd ahibwsraber esul t when the chronosonmal DNA of the
reconbi nant 91-1 was digested with EcoRl, and the
pr obe H¥g Masshosesda assutthehgr thbechréisosomah ieA erftthe T&combinant
fromFig. 24A, a band of 4.5 kbp was confirmed in this
91-Lwaedigested withicoRbfand e Bobe Rérrasawed ysths prabe.  As is apparent
addition, Fig. 24B also shows a result when the
frong Kt ide ﬁﬁﬂn%mf*-éfkbpws qoatoRes indhis @ie s eesuldof et Santhern
with FcoRl, and th robe P5 was used as the probe.
analygis; %ﬁﬁ&}%?l& 526%3%093. 5138 e gl 15F CHomORppaLENA of the
reco%lqbr}rflénrt rﬁgl Was td?ée%te it E-cl'-cr)]lsls, Gnd the probe P5 was used as the 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 nserted 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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bands coincide wth the | engths of EcoR fragnments
whi ch are predictable when the 20 regi ons inserted
bet ween the respective recognition sequences on these
chronosomal DNA nol ecul es, which were introduced by
PTLGUSANPCodN, were substituted with the introduction
cassette of p2ndARSi pt as a result of site-specific
reconbination (Fig. 23). Also, as aresult of this

C. 1BorthanRisanal ysis, it was confirnmed that one copy of
the Hyg gene is introduced into the strain 91-1. In
addi t i[POR aheBislo$ i tdrabinki@ sthose i0h (925 tV\hi@ cirfedioit in the
90-1 were able to be obtained also fromt

samee@emizr anin §tB aifnE80sdle 1, 3Gig tHePfiRnan anyB iagd tRERrimer H3
anal ysis of the reconbi nant selected in A (91-1) was

represantadeloly SGOQ 1Ih N®rdO (8’ agrtgquaig egtcagstci-A') \haﬁngfhdﬁxdnm with the
1, using the priner Lzs7 and the primner

Hyg epces dimder by thepese INOIH0 of Exagenlg daas e@e results of Southern
gtcagctct-3') having honology with the 5 Hyg g

analggigicrgied oyt mﬁhe abaye- @ﬁcmheﬂ%lw Eﬂ!’é’ﬁﬁP‘éSUIUtI%ISP%ed between
results of Southern analysis carried

the HRRPe PR PR EeBRE B, cqtigiees £ friniroduckigaggssetic of
2o DS i R PRSP AR B RSO h e v

of egéfgﬁggn‘p&%:gﬁwts ET%T%%AI% d#ffetrén%ﬁ%e vpf%eﬁqg%%er%cg}{bmants and
the "RERhAR o @vgﬁ% OtHe cBstichi I?r% GAIRSY V\EﬁBdoHﬁS Qlone was

reconbl nants an the reco into ch th

tréRR8d, liH SerhRbitMe DNCIRNIREOINRI RBNAASH b %gg&e&q ted
]nrln tefns of theeDNA sequence of the T-DNA |eft orde!%mae

fronfi @JLGUDAIngedtN afd the aftsRIELIGISONROOMUA BiRADNGE 0 Wb&ItdsD0 bp
t hereof, so that the DNA of about 600 bp should be

shmﬁdbbmﬁmbﬁebyyPCRJmnhﬁhaﬁ:ﬁﬁse too. As a result of the
| PCR anal ysis, the chronosomal DNA of the reconbi nant
15 st rgiareddit of hhdNER aanlybisf the ahicomwsofmal PR ADMthe recombinant
fragnment of about 600 bp, and when DNA sequences of
Stramr%sbswdfmm@fﬁ@m@l Wéthe DaWa fipgeent of abhet GAhe, recdhwhen DNA
as in V-B of _Exanp , 1t was reveal ed that the DNA

sequeptfiterfcleont DNAe ﬁ‘PgE?FEBA*SIVé?TF Wabaet 1t & WncamgerHs in V-B of
e A A LR O 82 o0
the g&&@%%%?%omc eg 0tnRe DII\P}{ rsgq%légt%dof tﬁg %e%%gllbﬂ% n? into whlc% 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.

As aresult of the above PCR analysis, Southern analysis and IPCR analysis,
it was confirmed that the NPTIl 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 IPCR anal ysis
support the results of the Southern analysis. As a
result of the above PCR anal ysis, Southern analysis
and I PCR 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
DNA by 25 pTLGUSAnpCodN, are substituted with the
predetemoided position a$ sied tierotbs@RAAARA, Rising! I §dtGons as the materials,
reconbi nant strain 30-1 and strain 91I-1. That is,
andaids efffigiengy tias ok 10Ry efhisaufficikcyiasisoakoeihes @’dhghd‘i efficiency
reconbi nant individuals in which a gene was introduced
thap ghegregnit olggingd byl theabainrdebepbed tramsiend ettvd (ler gumsiso mal1998).
DNA, using 32 sections as the materials, and its
effici Ié‘r?é‘%“%ﬁ@s itgvasyal@- reveatd glabﬁ¢1¢t¢9m¢rd}lv¢r510a|0£@ HbSODNA at

ti,mes or her efficien than the result obtai ned
a Pﬁﬁeﬁeﬁ@nﬁm Ugie & %taalwﬁfffﬁp@mly e i regtoep diRSity without

» cRuting oTh@Frﬁ, PRI e rerofiof PR Sgaiod out i the above-
R T e
fragment Q)%Sle%gsglohg &vals %E&%ﬁ AQ th @o%%a)é? LW ld: t%lgg t(ﬁeletlon or

n the a descr 'S consi
inveRioh \Urehaad id dhuedd ch anpllflcatlon of a DNA fragnent

of 1 kbp alone was detected is the reconbinant in

whi ch such a deletion or inversion of DNA is caused.

10 Exanple 3 1. Construction of the vector of the
Exanmpleft i on (p2nd20) A plasm d pCRSHygLuc having the

structure shomn in Fig. 25A was constructed. Like the
. (pastpudb ipdmidey t ed between the RS

of 15 opp05|te dlrectlons beconmes the introduction

casseth eplaymidhpSREHy e u¢ davingl e, sttuvturk ushowinnint g, 25A was

drawi ng represents a _luciferase structural gene.
Con%%uéﬁh yhe cpse phfxamnke iothecemegu insertahbotwesh thhiRS of

éﬁ%% s cut. out, together with the RS
"PPE%I&‘U geng Resopes e toductinp cagsatieiia this wasn sgae Adse|the Luc

in tifY &jrawmg represents a luciferase structural gene.

Subsequently, the introduction cassette region of this pPCRSHygLuc was cut
out, together with the RS sequences inserting this, by restriction enzyme Ssel and
ligated to the restriction énzyme Ssel site of the plasmid pTLRSrubipt35R constructed
in I 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 genc is positioned as the

selectable marker gene, inside the introduction cassette, and a recombinase gene and a
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recgedrisation ispesise

ligated to the restriction enzyme Ssel site of the
pl asm d pTLRSrubi pt 35R constructed 20 in Il of Exanple
1 (Fig. 25B) to prepare the vector plasm d p2nd20 of
the invention (Fig. 25C), and this was -
internationally deposited (deposition nunber: FERM
BP- 08561, depositary authority: International Patent
Organi sm Depositary, National Institute of Advanced
morphologicel abnobaiBrcmdacibnl galenaleagisitidaed toudliddit, do that the Luc
Hi gashi 1-chome, Tsukuba-shi, |baraki 305-8566,
gend ARANE, dabepd sgeneds ontrduedbiato 3he 2608) poitonT hilen vt pecific
is a renoval type vector in which the |uciferase (Luc)
fi/ debeeasthis modidhe bbstt BAAddstorebiichenegcognition
and the Hyg gene is positioned as the selectable

SeqYRRFK s¥asgBW@dueads b dhe boverdessabed indh @aSAmpeadN 4hig- 36). In

reconbi nase gene. an - 38 nor phol ogi cal, abnornmal ity
addﬂwau@?% Breogeheted @chag?ttwla%’aﬂrs paeddato g chrgmoperge idgntical to

Luc ene as the desired gene is introduced.into the |
the elbmBSRE AR SmEno el Shbinpcite BRBHAMY 8 pepecifi

b . 1 hj -t he host i.nto. .whic .
recdi R o o BE T BT e e o a6 leion of the
e C . .
hos DB A ORS TR IG R ETRC ety 203 i By the mechanism
showRid puged into a chronmosone identical to the
chronmosone i nto which recognition sequences are
i ntroduced by a non-specific reconbination,
i ntroduction of the desired gene to the target
I1. Ipwsdictionofuhd vdethebi e infentibe(p2Ra30) ibINA @b bdddg-ium
predet erm ned position sinultaneously are caused by
t he michnisane nsdnoen as in Filgof BXamfl® 1, Ithe pAhd2dpepied in the
of the vector of the invention (p2nd20 into
aboyxydesrkedel wWasnintrodubed dord. remaiericrasd4iod, thid wes céfampl dy the
1, the p2nd20 prepared in the above-described | was
DNA ilgtisced thisgain wasumercddiEMIIGERI20N S was
confirmed by the DNA analysis, and this strain was
nanmed LBA4404(p2nd20). 15 I11. Introduction of the

ctor,.of e i nvent p2nd20) Q& recognition
;;;;;; Qn 04 iDC VECIOr G vention fpin nto recognition seguence-

introduced tobacco plant

By infecting the LBA4404(p2nd20) obtained in II to the recombinant strain
2-1 m which mntroduction 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 IV 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

-39
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By |nfect|ng the LBA4404(p2nd20) obtalned in II 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
in the same nmanner as in IV of Exanple 1. Wen the
of hediamcmd| @afingihg descafuliap fond eetkon A t@alt STt rodddeindividuals
transplanted into the M5 agar nedi um containing 1
wenebtdinaf from it ivads erf edesttitiouabidh reBpettingly rdrigafatefom 21 calli,
benzyadeni ne, 500 ng/m of carbenicillin and 20 ng/
by mntmygxgom}vculﬁsramf there adubntitfous dudasisiogribe hoodoneee MS agar

calli were obtained from64 |eaf pieces, and 64
medigPent i t i ous buds were obtained from34 calli by
transplanting the 60 calli into the same conposition

-39 of medium and continuing the culturing for 4

A qf 31‘r00t dllndlylduals e ﬂﬁ?%&agsgfﬂw

inv doﬁi g qhé&dc 5I| by conti nui ng subculture of
S using the hornone-free MS agar

A. PEfL M9 V. Analysis of tobacco plant into which
recogn t|on sequences and the vector of the invention

(PZNdZ20 ) h\WB R0t HRAUE S eﬁracPé&Ffrﬁfﬂ A¥ShBuR 3‘3 8RR SRR duals

DNA was extracted from each of e 31 root

obtdif@i i Muadisg FAQ IORA CI:&EIG) nol Ithe. y%ﬂ@@ﬁ%halgM wWistcarried out

(BIO 101 Inc.), and anal ysis"was carrie

undamdﬂrsatrfeeccsﬂffﬁ)nﬁ @fidV 1B, anthgothe Yrithers! $11nghd He Phich®isd W Hyg
and H2 which bind to Fyg gene, the prinmer L3

gene,gpe esiert 44 fpreSiEed By RBQLID (D¢ dbtagyigbtite geRgagas tgnaa-3")
tgaaa-3') which binds to Luc structural gene and the
whigh bingls t6 Itsi meuﬁdgemcmﬂjﬁe gemesr @ hvéhiclp binddsrto HBUS gene, the
represented b ID NO 12 (5' -cagaaacttc
priny s SHE b rREgee] bRARGHTTENGULE ARy g ) hich binds
primer._GE wh

above- cribed G furt
Hyg,geigs? f?io?ﬂf OV%E]?Sé’Fg%‘F ﬁw&nef {431% Q"GDNK“F%Q? wbl&hd%vds to the
outsuie %II\B@ toei‘" tLe -I}%Ab%? er ongma e tjpom pTLGUSAmpcodN 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 (HI-H2) is anplified. Al so, when the
region inserted between the recognition sequences on

t he tobacco plant chronosonal DNA, introduced by

PTL U et of RSP SR bsblyhi! SepNfidafioR %mqa:@wreazgn@em of about
site-specific reconbination as shown in Fig 8A, DNA

900f bgne nletectd] @baliof Zhed 3 kbpdiyGubls)subjedted io uhe hn@isikbpAmong
(GE- HR1) are anplified. On the other hand, when

thessi ampBpetiohi of PHAofibgments off absutc2dddg @135 asdabwuti h65 kbp
Fig. 28B, DNA fragnents of about 1.5 kbp (G HR1) and

(GEaHgM vpasadetpeted Q-2 |i L@t}lvmhuQISaﬂ@kZ,f $ed), andoamplificationubf DNA
of the_ PCR anal ysis, fication of a DNA fragnent

Frasgfentinh,Eb0% dos KD LLHAG, ebd ebo¥c A rofCiche) masidetected in 4
d t t
mdlé{ﬂia'ﬁkvs'f(ﬁji % B S S %&ﬁggﬁegwngﬁfgi&%ﬂ 25 ToFORYnANGS fnayhich
bout 1.6 HRI tect
the f35rG RRL vas ot Ra ST B %t\éﬁﬁf}?‘f pogid o P Do

]E rGg? aﬁdl? a%) o4 esélt ofKﬁg P £ dl RS bsgﬁllger% ?‘%9%_42%%\’1#‘)1@15 (7-1,

11- 12217\,\% 44?31')]1}1ﬁ @fgxg Mﬁ&?oﬁ ltﬁg g dﬂéatg)%c&{m?.haﬂcj@nem of

S re gene was iIntr uced into

abol EARLE T@Lrlﬁ br R8T 9Hb19 MGIHE ) RNA: getdiiydd 'Adc@f?hr&@? When the

result of the PCR analysis, there were 4 individuals

PCK éndlysis s kariled- dit hOthdh toBeth&Wwitl thd RE6mibthathyi &l % the
the anplification of DNA fragnment of 10 about 2.4 kbp

forefgGng 3 wiiickhhisitiesized dop WS- ibfRRbJudsd Sindethe girédbtermined position,
Accordi ngly, when the PCR anal ysis was carried out on

usingfthmpﬁogaetllze? having hotelogycweithitardgionsedae chep T LGUSRenpcodN-
forego in which the desired gene was introduced

originstes LI rckboderiunbthesboys-fetocd SEng gDt et 200 bp
Lzs7 havi ng honol ogy. wth the region near

waspt ;EpARSE OBN Inothegsi wdtvadnats, Brs newﬂmsdweqll %@ew@dmdual
strawﬁﬂzﬂ%?r? [4aSE 7 e A ford o dru dudty prwhich a BRA of a
certfgl{ex\r{'ggfaxﬂn _’f% feﬁgeida(gf:rﬁ:mfgte%selg%&tg %r\é(% tlfl)zat% gfmaidgle{] ton 1n]dlv1dua1 n
some%%e\ﬁ &YQ'Z%A eﬂld\’ﬁy. 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 EcoRI, Hindlll or EcoRV, and a probe P2
having homology with GUS gene (when chromosomal DNA was digested with EcoR1),

a probe P7 having homology with Luc gene (when chromosomal DNA was digested

-4]-
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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 predeterm ned
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,
witl FHRIITIH0r 2 )protesPE also ihading Homiolodyh@ith $ AR eA® Wik @FomBsomal
V-A of Exanple 1. In this case, however, the
DNAhw e gestaall wiINEcASV verss dieges tledprabé.h a restriction
enzyme EcoRlI, Hindlll or EcoRV, and a probe P2 having
honol aya visuli ofte §@nber(1\/w%ely81@hn orrs sonfimdiNAaindie NPTII gene,
digested with EcoRl), a probe P7 having honol ogy with
codfy 298 n@nd WHYERD c BERp SNl  PRIR vressideigdstted be- dnfreducpd by

pTISéﬂSAm};eﬁﬁc TR AR %%ey@é’f“@&?%yspﬁ“mtsmth the

.t of. the Souther

el R B S Sala0 T 1 A el nra N ip ey DR oS was

BT PR BB AR 2 L

addHidG! G0 e %’)\@E@ Eﬁgb%ﬁé }ééhﬁg o‘f"'th’@ é&f?hérﬂ Ustqan 'show that the

cassette In a the reco ants

t
oS I AN D o iy 0

two4iBredtonslsRowA @8Fil 294 and B bifds %ﬁ‘}b‘ﬁ)rﬂiﬂlg"i%suﬁm th€PUR aRaRkis.

this Sout hern anal ysis al so show that th
i Nt r oducar exanpls sekiiles Off the bR andlndis @ﬁlﬂmfbcsmbﬁlahhﬁram

DNA of each reconbinant in the 10 two directions shown
12-1 andrisgain2IB@A2 s sligywii. huSig S2pehéwng readuivhen ehronf@oMaRDNA

anal ysis. As an exanple, results of the Southern
wasghgdsiesl withfEcpRb andcberpraberit2 was asad asitbe bretred asd imains case, a

12-2 are shown. Fig. 29A shows a result when
band gf §rfolnaps Wtedmasth@.rgml@aalw stmmEbZO Ri andgmbandnef 2.8 kbp in

rob P2 was s the probe, in this case,
the iscom ’&Pmsgtf?%ﬁ?gg gr@'iétré% fh?de?‘ﬂtst é’%@zﬁlﬂﬁﬁa He S@w%hﬁ the
. 12- Kk he .reconbin
el 456 o1&y pprleaae i drgro wﬁ‘gg.%‘m inthe
ct et te
casc ot e ST itz d G AEHRARGHERIRRH f Bre BEERF o case
of tﬁeh'@comblnant strain 12-2.
Fig. 29B shows a result when the chromosomal DNA was digested with

HindIIl, 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 EcoRYV,

and the probe P6 was used as the probe, and in this case, a band of 12.0 kbp was

-42-
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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 HindlIl, 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
strain 12-1, and a band of 8.0 kbp in the reconbi nant
dete%ierth I"L‘he feéordbinehiMtlafl 13-9, 443 bERIU1S7 Rbp B%e%&h%?ﬁa?ﬁ strain
his al so shows that the’ introduction cassette of
12-@2@3@121%6 thd kAR GEP R ahhgsif) 1€ hise hoReWhat! the Fh@oduction
28B in the case of the reconmbinant strain 12-1, and
cassette bfip2ali20eeid prrodlednt e dtegtior Stvvmin Q. Z8IS én e dafeof the
25 reconbi nant strain 12-2. Fig. 29C shows a result
recositgnarg et § d1ialandNA the slidcties sledvinit FiEQSRVIn thenchst hef the
probe P6 was used as the probe, and in this case, a
recasahidandtrdin 18-kbp was -42 detected in the reconbi nant
strain 12-1, and a band of 1.7 kbp in the reconbi nant
strai rlsq2s 2 resyltat]this Stoaﬂmbanabssm, ftavasfeopirneththryenescopy of
his al so sho that the introduction cassefte of

the LA Eses Wi TMiedusatdeda the treel RASHIN: ndhe SAYAT fig tepgmbinants
QF of the reconbinant strain 12-1, and
Shang%Lgn%f ??gn shown in Fig 28A in the case of the
5
Sout naPh S by 8! Rt 6r o6 Rl Prid Shiv Bt BRa of a
cert%ﬂﬂ%e%llﬂﬁ WReE B\?@?Be'séﬁt 9 g{éca%gvé ﬁ&s%nb%?st}a% %?t Tﬁgﬁglte{e(arh all of

e case reconbi nant's

the % tfeRdetibd iRdividhals 1€ 108 her lﬂgn%D-l\lﬁAQﬁ&lsl stuﬁp&ftm%lﬂ?e results of PCR

out hern anal ysi s 'show t hat a of a =10 Certal
mmﬁ@@lon whi ch was present in the above-descri bed

strain 2-1, was deleted in all of the gene deletion

i ndi viAdbual &ampld, reshlis bf the/andlystboflhe gédeudel @lvppiadividi@l strain

the results of PCR analysis. As an exanple, results
11-bfret $imwanml §igi 30.0f At eagenat deneFipB0] adi vediliabt gier Southern

I1-1 are shown in Fig. 30. As is apparent from Fig.
analygis, this gﬁnlee-‘@mtltonofldwﬁ@al%mlméﬂﬂ shpsved ralbandi of, 3.7 tkbp when the

gene deletion individual strain _11-1 showed a_band of
chrognopog@bl}mthsrfggested with EcoRI and probe P2 was used as the probe, a

band of 6.9 kbp when 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

-43-
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chronosormal DNA was digested with EcoRl and probe P2
was used as the probe, a band of 6.9 kbp when the
chronmosomal DNA was digested with H ndl Il 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
this gene deletion individual strain 11-1, the
substiutedduth i the icaeietibe cadsefte b OMEE ihnthe QEUFRE -1 NEQain 12-2,
the target position by the mechanism shown in Fig.
strapy 22-dnsiradn 22-Besteamd 741 and, strainpdB-1, ol thdye acweosmb@amk in which
DNA of the outside of the T-DNA | eft bor der
the Gleﬁlgfrqwﬁ‘tl‘@dWﬁSr irod TeadUs i Peopikdstesnided positon pFilg: clddinosomal
5 As a result of the above PCR anal ysis and Southern
DNé\n ally sydditiony ityigas condiwmied that the strainhe 1 Nemin 1dely esrraunﬂm and
ne hetween the RS sequences nutual

strapty - &39%;966%%&@ IFivHEh 7 67T FasianoRl BB esemeh BN eleted.

pTLGU substituted wth the
intro 'l%rflcf‘%r?g@t f% ﬁ@f‘“ﬁ%&?’@‘ W3S Rl & Phipin §Zﬁ‘1°mbmaﬂt

1nd1§r§déﬂlst }n;%v;lﬁc asjéé’n%n%a% Hiétg%dugel; 1}1?2)0%53;%@%%%1@3%@ P@#it lelﬁ of the
BRI BRIPOISSAN LOMSHEHAL TG B SURL LR 2500

Thi§ Qfﬁdxéﬂ@distﬂﬁ)t 166 $inRs & Iﬂgﬁ Jﬁ%lltegg)é | Safhlth% Wﬁsﬂlgeg%e above-

-3 and 5 strain 40-1 ar iv in

desﬁﬁfeﬁ&fdﬁsﬂéﬁghé’tho@f (VefpuRRs QIralboNA H’l‘@&dlﬁ@ﬁ QE %5 ab%qatobtaln 4
is, according to the invention, it was able

indiSiduels arfith@unic gdneehitivh G #hschi aﬂcéﬂiﬁrﬁfégﬁ)ngﬁnﬂrdﬁﬁ&omal DNA was
i ntroduced into a predeterm ned position of the

deletdnt; orithouinatroBiNdg steys iand it6 4ffaxaicy s 68« 10Re materi al s,
and its efficiency was 9.4x10-2. This efficiency is
al so 100 tinmes or higher efficiency than the result by
the above 10 described transi ent nethod (Vergunst et
al . 198bife therpresgat mvertion hasigen descabedinottail andiwith reference

[ f th t whi ch t
o B P 5 RS ot el Sl i s

Cr OSSi ep., ts efficiency. was,6.3x 10-2. Wi
charfde 330 IRk i ionS it b mille' ekl SO droariing 'gun 4he SBiFg and
Smﬂﬁhpg'% ference 15 to specific enbodi nents thereof, it

Wi € apparent to one of skill in the art that

vari oY% application is based on Japanese patent application No. 2003-193227
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 fications 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
i ncorporated hereinto by reference. Al references
a preiétegnined poditiad, et lantg g BriadRy withdub@idroseiigl st&f dd without any
Industrial Applicability According to the invention,
badonffuenopyp®f hast dellsi r ed gene can be introduced 25 into
a predeterm ned position of a host DNA, at a high
f r equdiey, sicotibng tamhe badntiomfd tenmbinapowhhthsthomal dxpression
I'n addition, the host DNA can al so be deleted or
pattpmrthe desited gene apd pasclhieh endisiably grosdssion quantity gam bghbtained
. freguency without a crossing step and without any bad
W“hﬁ%ﬁ@%ﬂé@mupon 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. -45 CLAIM5 1. A vector conprising an
i ntroduction cassette inserted between two site
speci fic reconbi nase recognition sequences, a
site-specific reconbi nase gene which recognizes the
site-specific reconbi nase recognition sequences, and a
| et hal induction gene or a norphol ogical abnormality
i nducti on gene, wherein the site-specific reconbinase
gene and the lethal induction gene or the
nor phol ogi cal abnormality induction gene are
positioned outside the introduction cassette. 2. The
vector according to claiml1, wherein the introduction
cassette, the site-specific reconbi nase gene and the
| et hal induction gene or the norphol ogica
abnormality induction gene are positioned such that
they can be renbved.

_45-



3 The vector according to claim1l, wherein the
nor phol ogi cal abnormality induction gene is a plant
hor none-rel ated gene. 4. The vector according to claim
3, wherein the plant hornone-related gene is a
cytokinin synthesis gene. 5. The vector according to
claim1l, wherein a desired gene is positioned inside
the introduction cassette. 6. The vector according to
claim1, wherein a part d&/LABMSwhol e of a selectable
mar ker gene is positioned inside the introduction
cassette. -46 7. The vector according to claim 6,
mherei? 2% | east a pronoter npiety of the selectable
mar ker gefte’eFQr ﬁ%@PgﬂB&é’a mtrpdugiion ¢rssetistinsseigd bpigreen two site-
Seg%fsetteb.S. Thegﬁﬁctor according to aim®6,. wherein
Pegiq FRRYIPIIAsE FYFOBTITIGN SGEME i tYF-Shepilicntecampiate, gpre which
ker .S.positioned inside the introduction .. .
rocflBA! 8 3G sbS RO bR - FPRioh FpleBtdsomat b iffekinduction
onpri s C c - CO S . .
e P o s e AR T B0 TRAL Wl the site-specific

recoinbBnSP ehd lafid [BE qaﬁhinﬁﬁlﬁctidr?g&%‘ b QL 3 D& a@ﬂ)gmality
a site-specific reconbi nase géne whi ch recognrzes e
indstticer %]e‘hﬁﬁﬁi pdsRiones OMide ARLinfredRidh Ch@Bitsequences, and
a lethal induction gene or a norphol ogica
abnormal ity induction gene which are positioned
outside the introduction cassette, into a host cel
havi ng. a DNA i n which one site-specific reconbi nase
recognition sequence is present; and introducing the
i ntroduction cassette-into the host DNA by a
site-specific reconbi nati on_between the introduction
cassette noidet yllsf vedier ageediag tanelainhd, gifkerein the introduction
site-specific éﬁconbinase recognition sequence on the

CaspfiSy tRNATC-SBCCIh derrBtibRrer 870ci ARG dbRidsthy mdyeen iggne ox the
s AR 050 B LA Bl e removc

conprises introducing a vector conprising an
i ntroduction cassette inserted between two

site-spegid {/e%:torra%&ﬁ' 8% RihaC mtél# {g‘{% Iﬁgl%ﬂglggl%gl’ ab%gldmality

a SitE-SpECI I C reconuol nase géne
induction gene is a plant hormone-related gene.

4. The vector according to claim 3, wherein the plant hormone-related gene

18 a cytokinin synthesis gene,

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

inside the introduction cassette.

6. The vector according to claim 1, wherein a part or the whole of a

selectable marker gene is positioned inside the introduction cassette.



recogni zes the site-specific reconbinase recognition

sequences, and a |lethal induction gene or a

nor phol ogi cal abnormal ity induction gene which are

positioned outside the introduction cassette, into a

host cell having a DNA in which a noiety inserted

between two site-specific reconbinase recognition

sequences is present; and introducing the

i nt r odGcTheHedtersasserding tot Jaith 6, wheneirDMAlelsy agpromoter moiety of

site-specific reconbj hatjion between the -47
thejsglestablg ararker gone saosiionss] weide dhe infredyetionsassafiel ¢ he

noi ety inserted between the two site- specific

reconbi nase recogniti on sequences on the host DNA 12.

accor at nif varafedr 0 (fid o7 At e £ létggi’tf‘ﬁﬁlﬁgﬁ“? moiety
of hEsp udfE P B BRUELAR BB A ubh RS Bt coa,

WhICh conprising the followng steps (A to (O: (A
i ntroducing a vector conprising an introduction

cassetd e A RgfKdEMr iMRIINERE alddle,Sihich %&ﬁﬁhsfe's Gntroducing a vector
recombi nase recognition séquences, and conprising

coniirfsiirigedn igRORICOR | WSsettb Eindeifeld bR b0 Bvs AR Rpéftic 3B&nbinase
site-specific reconbi nase gene which recoghi zes the

recegtliborsgpgaerides, andcositerspasific re@ngiindse @ens ehitbneesgnian dhdsite-
| et hal induction gene or a norphol ogical abnormality

spetifig u cacombinges ereppgnitiorarsequases, | ambch dathsl dedddtien gene or a
i ntroduction cassette, into a plant cell having a DNA

morphomcehamwan@lutven@wa@m gene whneﬁ aretriosiivacd ewsida thd iotroduction
sequence i s present or a_ DNA.in which a noiety

casjiiSeifiade host weknhavifts ¢ PAAsgacwhich pag sitppRefic recombinase
recogniti on sequences resent., turl n the
reog g Seapite it BUSuTtC A HEOPYD i STPeaon ewas iitp Ape host
a deS|re

DNy e St saPpRlat Spivert i inibafash i froreey St the
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during the culturing, and (O culturing the plant cel
selected in (B) to redifferentiate a plant tissue or

a pl anto, iThai Méttbdfor &ﬁodtﬁnﬁ@ﬁ%ﬁe i APEhi ¥dcBRifg 1 MNEraim 9,

whi ch conprises introducing a
wherein the host is a plant.

11. 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
recognizes the site-specific recombinase recognition sequences, and a lethal induction
gene or a morphological abnormality induction gene which are positioned outside the
introduction cassette, 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 cassette into the host DNA by a site-specific recombination between the
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vector conprising an introduction cassette inserted
between two site-specific reconbinase recognition
sequences, and a site-specific reconbi nase gene which
recogni zes the site-specific reconbi nase recognition
sequences, and a lethal induction -48 gene or a
nor phol ogi cal abnormality induction gene which are
. positioned outside the introduction cassette, into a
intigdy¢tionegapseta wdigly 21 teavactoranil dhe woistys insertaijetivédncthe two site-
reconbi nase recognjti on sequence i s present; and
SPEGRICIPEHPIBISC T RRAGALHOR Segignggstonghe hpg [ﬁ‘éét DNA by a
site-specific reconbi nati on between the introduction
cassette of the vector and the one site-specific

recomnbj e recogrition sequence on the host .15,
The molhot s BPACPLUTRIRG S o Gene HiaromgEawang to claim 11,
' . im14, wherein the host is a plant.
Wh%%&ﬂ%?h@?ﬁ%%p o? nodi fyi ng a DNA, which conpri ses
i ntroducing a vector conprising an introduction
cassette inserted between two site-specific

r ecommbi aaanEB6R B irbARieINERGRSue @f%lﬁ;ﬁh&i@fd%@ﬁ;i{of&ﬁich a
reconbi nase gene which recognizes the site-specific

desired gertdl ip AR A0EI) Yihidhi RpFRAIERE fFlowdiElstaps (@D Ra{C):
i nduction gene or a norphological abnormality
i nduct(®ningedecingi € hveatoe posprisioned aittoducteont Ressette inserted
i ntroduction cassette, into a host cell having a DNA

betweenpimcctitesspatifie rgcoimismist egtopaitior sequehves, sid enspisirigf d desired
reconbi nase recognition sequences isiﬁgesent; and
geng emngide rife dptrpduction eagsetts, pad ta site-spreiffo secobbndsy gene which
si te-specific reconbi nati on between the introduction
TecREnzcs 1the SitRsRECIfiCHECOIRINGSECRosPSARN SestieRRsH.cand ¢ fatkal tiedpiction
between the t gite-P eci.fic recomnhinase recognition
Bong &% FoHIOBLO i h AR BAAUCHPN Sl AT Rasitioned oulside the
. L yi pl. ant ac di.ng t Laim 16, wherein
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t ] : ndlvi du Fn which a art .of
rechBfie) SSOURRL sBhALls RS GLE N a2 oY e
betl&nl AW site spERS rebOhbasd Lbognitidd s qﬂ&{cgzgh’s& &gng vect or
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t Wf Sl(B?cﬁ]lf@lﬁﬁigf the pl&f RQRRIIABSAHER BROMEIAY iRRAMBAL £5¢A)2 and
site-specific
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.

14. 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

recognizes the site-specific recombinase recognition sequences, and a lethal induction
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-49 reconbi nase gene which recogni zes the
site-specific reconbi nase recognition sequences, and
a lethal induction gene or a norphol ogi cal abnormality
i nduction gene which are positioned outside the
i ntroduction cassette, into a plant cell having a DNA
in which one site-specific reconbinase recognition
sequence is present or a DNA in which a npiety
genengled medpldogied rabnopmality éndsystien geue whishrané pasiioned outside the
recogni ti on sequences i s present, é}? culturing the
intgpdyphion: pgscite @tfm &nste gl \hewingr 2| BNiAntn gubich donen sm;pemﬁc
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and {1 oillshit E%J&ﬁfg)l%ﬁﬂn iffdocSEdal] oﬂ%{eél?e%cg Mo FRibNA. .

a plant individual. -50

15, The method for introeducing a gene into a plant according to claim 14,

wherein the host is a plant.

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
recognizes the site-specific recombinase recognition sequences, and a lethal induction
gene or a morphological abnormality induction gene which are positioned outside the
introduction cassette, 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.

17. The method for modifying a plant DNA according to claim 16, wherein

the host is a plant.

18. 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 infroduction cassette inserted

between two site-specific recombinase recognition sequences, a site-specific
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recombinase gene which recognizes the site-specific recombinase recognition sequences,
and a lethal induction gene or a morphological abnormality induction gene which are
positioned outside the introduction cassette, 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 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) cuituring the plant cell selected in (B) to redifferentiate a plant tissue or

a plant individual.
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