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METHODS AND COMPOSITIONS TO REDUCE OR 
OFATRANSGENX 

5 CROSS REFERENCES TO MATED APPLCATH)NS 

This application claim priority to Provisional Application W185,524, filect February 
28, 20M, which is hereby incorporated by reference in its crairdy. 

STATEMENT OF WGHTS TO INVENTIONS MADE UNDER FEDER"ILY 
10 SPONSOREDRESEARCH 

This imoventionwas parhollyntadewith NIRGIVI 

ROIGW81"atat 

FIELDOFTHEINVENTION 
15 This invention ralates generally to the producficn? maintenance and barrel of 

tramagwas in nonelastic cukartafie orgonsims that weadergo maiasis in which poilm or sparen 

can be oncrosswi; this includes: toonagenic schools, plant calls, plant thasturs next whole plants. 
Mom specifically, Us irwention relaters to the control of trunsgene contamination by create madlor 

20 invention provide the ability to control the undcairml spmacl of tranagmes. In adclition, this 

invention also provides die atals beat methodologies W canch a plant gramnA m my other 

eukarYOfic licharme, par dispersetl amVor stable hanspositient events, 

BACKGROUND OF THE VWENTION 

25 All publications not patent applications herein are otoorporatedi by reference to the 

Santa "tcat ft if each individual publication or patchat application was specifically and 

individually indicautl 0 be incorporated by reference. 
Tracoogetur crept and the application of biattecluroology nor dramutfically, sharing saw! 

and alenchmmical buttresses throughout %a warld. The easels of coantroarcially ortleneW 

30 crops have been genetically mauracrecl to be remseent to harbicides and pasb? aspacially ?aaeot 

pnts. Accenting to surveys by the Unitecl Star" Department of Agriculthe (Jure, 2000), 
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genvocally recall cam, saybetur; mal Oman were grown on wiproximentely 25%, 540K and 

610K, respectively, of the total U.S. acres for each amp in 20M. 

7Che accentuated transmission of himetrolOgien; trah; in commercially impornatat Me 

Plants is curreattlY a major concern, throughout the world and caspomally within the agricultural 

5 community. The undessized dissocimmation Of trunsiparric Polled my unintentionally beach 

beneficial nature; out may result in the spread of committees no ralawl planar species leading to 

the communication of food produces anal the production of herbicide- and peaticide-resishant 

Woody species. 

? biotechnology bubstry is interested in tranterring traits such as inference to 

10 drought, insvicts, diseases, infirmly, front road herbicides into cultivated plarga; which might 

carrier an adepa,ra advantage over wild places, 

compatible with wild species end it is Notable that done trafts could be Inadvertently 

trandlerecd to wild woody rislannew through sexual hybridizations leading in possible reacenumv; 

and ecological here. Since most fierarge and haw uncharginer rissinvely little 

15 domestication andi may evirs be considered win& in certain immunces (e.g., bermadagraw), 

there is a high pesibability of gereca prOblem; in the chloride: mj ewe and we of such 

geneocaffy incendiaries! Pima. Suriname firtanto gratow, in gainers], are not highly 

domesticated. possm woody clearectervatics, and are highly cementing, special difficulties 

my he encountered in me ultimate release of twouremac &MR* graues. 

20 It would Ine highly desirable to have a method to firwent (he undesired Of 

hournalogme: trarst in comencisciallY bmPomMt Caere Plains. If thus; could be achieved, genctic 

laiduage of heterologirme araftwould be brought under control card the spread Ofthest births to 

underiaredi recipients would be curtailed. Thus, the need wits for a gramme sirstaim that stlece; 

against =Is " Senate ishoompayeare comagenes, thereby psaverating, eliminating or 

25 entering the undesired transmission ofluctersolopus how. hiparilculamthemisaireedfora 

Secure system which allows far the tramondissim ofivin-malogenic (i.e., ediftype) 

gametophytes while preventing the commission of the maisgessix; (Le., lartercloSous) 

girmictophytes from tha, same plant. 

Mae an object of this invention is to Provide resoncoment nuchile isaid 0011structs and 

30 methods for consulting. reducing Or eliminating fee undesired commission of heterologows; 

mans in commercially important crop plan%. 
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SILTDIMABY OF = IsiWDilE[ON 

The instaid invention is directed to genetic Constructs and methods for Controlling the 

spread of hetarrologous beens; in plants. Control is achieved by pnoviding a sex-speubfic 

prommor operably United he a suicide gene that sidents against male or remain Wrietes 

5 containing the suicide gene. no suicide gree locus is related the ?gamssophytic suicide Unit" 

(GST) (Figure I A). By linking a tionagene of human he a suicide gone order the control of a 

sex-specific; personae, commission of doe nessisgairs to progeny is effleactively, amounted, 

redund or prevented became no Wastes beatin"a GST will be prammed. 

In one aspect, the invention can be said to broadly consist of a suicide gone under the 

10 =Wiofapojj=?Vtriflcpromtali?edtoa?gmeof?t?t. Tactionsgemccomplex 

on be introduced into a Argin plant genome and plants Contra selected which am berrisylose; 

for the marrogene Compiler. no Only polles produced by file homuzygours; plant will lack the 

managers complex due to its physical linkage to the suicide Sm. Uncommitted spread of the 

heterrologous trait annual by the beregive compalm is density pruenteal bacteria no pollore 

15 containing rise mareper: Complex is produced 

A second Want of the inventiont is based an placing the GST in close minimally to a 

tramproarm to produce selective enrichment of dispersed transposition "cuts in forgery Cells 

since only those Withis lacking the GST locus will be smile. Since a froomon of flo Progeny 

Cells producedi dreen ?babLc Wool will laws undmWe Correspondent events, sidewise 

20 enrichment of disposed transposition convir is itchmsvid because dal u? is necessarily 

no longer linked to the GST (ft UST rossermys those promise that ithent ft GST gone locus) 

nes, the mount inveration provides genetic systems which cam be wed for the 

elimination of a GST mangere complox and for the selection for unifitaked transpositions. By 

25 using the GST together with my integers, me Can COMPICCIY simulate male (or fornale in 

the cue of a finish, meophyrokc,sperific promeowsmicide consumer) transmission of both 

the GST and the associated U1113goic (Fipr: 2). 

This immition provides mucleic acid commums comprising a =is Wines- or resume 

goorains,recift, pinumer opereadly, hodand to a suicide gare, wherein said premover and said 

30 suicide We Combination is linked to a goes Of memst. 

fide invention provides Canine acid conistructs; comprising a mate Wine. or ferritic 

gaverte-sponific processor operably, linked to a micid: We, wherein fire promoter and me 

suicide gene combination is Imond to a gone Of boaffaeL Ms ijunjohnst person provides such 

nuckic acid comearects wherein the promoter is selected form One groups Consisting of I fiction-
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sporific promoter and an owle-specilic promoter. This invention still former provides such 

nucleic acid constructs wherein the suicide gene is selected here des group consisting of 

barriers, tessulsoxJ2 sar, diphtheria Users A gena. This invention Ohio provides such nucleic 

acid wristructs wherein the gene of inherent is selected Assin the group cmisisting of a nuchric 

5 acid emending lamencide mssislbmcn? antiburfic resistance, insecticide resistance, marogen 

fixation, improved nutrition and cellulose carmost. 

This invention provides nucleic acid constrach; compinsing a promoter 

or an ovide-specific yournater operably linked to a suicide gone selected from the group 

consisting of barindress, unselsocrI2 and diphtheria toxin A sure; wherein the prommisr and the 

10 suicide gone combination is linked to a gene of moment selected fixed the group Consisting Of a 

gone ording for herbicide antiburic resonance, insimunde resistance, nitrogen 

location, improved nutrition and cellulose content or other agronomic trait Of internal. 

This invention provides methods for reducing or eliminating =to menstruation of a 

tranagens locus in a plant comprising: 

15 a) transforming a plant cell with a nuelcic acid comment its which a male gametc-

smarafic parenew is operably linked to a reacide gasu? w[daren said priamoter and said 

suicide gone combination is linked to a hetemlogous polymiclomide; 

b) propagating said transformed pint cell through nesiosis to produce male gametes 

lacking said minageno locus. 

20 This invention also provides methods for reducing or eliminating male asionsibsion of 

a tranageme locus in a plunt comprising: 

a) hourforming a plant call aritle a machric acid carriamot is which a pollon-speclic 

prommar is operably hindual to a suicide gene; 

i) wherein said suicide gene is selected froad the group consisting a f barmase, 

25 tassclscad2 add diphtheria toxin A same; 

sit whation said pressicusir and said suicide gone combination is linked to a 

lichrologouspolimucleolide, 

iii) wissain add beterselogous polymicAsodide is selected good the group 

consisting of DNA encoffing herbicide resistance, antibiotic resistance, 

30 insecticide mardenter, nitrogen fixation, untivived nummion drul cellulose 

content; 

b) propagating said transformadi plant cell through mucsis to loudness male Secreas 

lacking said maugesic locid. 
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nis; invention also provides methods for reducing or efiromming funds mandrouslon 

of a trangsom locus in a plain comprising: 

a) transforming a plant cell with a nucleic acid construct in which a pereade gamme-

Specific founder is Wordily linked to a suicide gene, wherein said prostraider and said 

5 suicide gone combininion is linked in a hederologous polyntucloodde; 

b) propagating said transformed plant cell through mokeds to produce houste gametes 

lacking said trunsguras locus. 

This invantion Rather provides methods for reducing or eliminating hicale 

transmission of a unissiagen: locus in a plant comprisft: 

10 a) transforming a plant call with a random acid construct in which an owie-specific 

promenter is operably linked to a suicide gum; 

i) wherein saW suicide genes fis selected farm the group consisting of because, 

and diphtheria main A gone; 

it) wherein said pronotor and said suicide gone combustion is linked to a 

iii) wherein said besterologims; polymmleomde is selected farm the group 

consisting of DNA encoding herbicide resistance, antibiotic resistance, 

insecticide Decisions, norogen location. impirmosti tuddrost and cellulose 

conwat. 

20 b) propagating said transformed plant cell through moicsis to produce handle giarractes 

lacking add trairsturds leads. I 

Tins invention abso provides trassubmixt plant ceRs proahmal by the moultods; of the 

present invention wherein the transformed plant cells me hudinzygotic for ths: nueleic acid 

consuma 

25 ’flus invention provides random acid constructs comprising a rude germem- or female 

predictor possibly linked to a suicide gone wherein said prompter add said 

suicide gone combination is luddedi to a traimposable element. Ms invention alim provides 

such numeic acid constrouns; which further comprise one or mom Imasposisse genes. Tide 

invention further provides such nucleic acid consumers which further compart one or mom 

30 gemes of modest. nis invention still further provides such nucleic acid constructs Wherein the 

imse, of musmst as associated with the immersible element, 

This invention provides nuddide acid conditions its which a pollist-specific punctuator or 

an oinde-specific promener is operably linked to a suicide gone selected limn the group 

consisting of barons, tainelseell! and diphtheria toxin A gend; whemin said promotion and said 
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suicide game combination is linked W a trommoson, Wherein SW minsposon comprises a 

selectable marloor selected four the group consisting of a gone coding for herbicide resistance, 

antibiotic momenta, insecticide resistance. nitrogen fixertion, improvoil, nutrition and cellulose 

content. This invention alers, provides such nucleic mid construct wherein dro promoter is 

5 selected from th: group consisting Ora polhor-Specific promoter andl an owle-specific 

promoter. This moverrion also provides men nucleic mid construms wherein the suicide gene 

is selected from me group consisting of increase, tasselmed2 and diplifincout noun A gene. 

The prevent invention inivides methods for enriching dominated transposition events in 

a population of pint cell progicary comprising: 

10 a) troomforming a plant cell wit to nucteic acid of my one of this 

aforecracromened nucleric acid construms 0 produces a plant wit; 

b) propagating said transfunned plant call through timmens to produce plant "It 

porguray in which disperced trampossition events sto manchn. 

The presserm invention also provides; such methods which include the additional step of 

15 isolating the plant cell proinny in which dispersed transposition oversts me incrothord. no 

present invention acur proviefics; plant calls and plants which contain dispersocil humposition 

events and, particularly, the plain cells and plants son hermaygotic for the romosic sold. 

The present invention provides nucleic mid common; comprising a land promoter 

wherein the first promoter is a made gamsso? or lauds promoter operably 

20 linked on a suicide gone and fordler comprising a content: mid minding a miuspossam and a 

nucleic mid morning a tromposson. The present invention also provides such nuclet mid 

constructo whorour the connotation compricaes a secured promoter operably Rotor! to a selectable 

market, wherein the selectable marsor is Out a suicide gone. 

The poison: mvention provides nuchric mid commucts in which a pollm-specific 

25 promoter in an ovale-specific promoter is operably linked to a suicide Seric sedecirml from the 

grouir consisting of barriese, trassalsood2 and diphtheria toxin A gone, wherein said pracrooter 

isul said suicide gone condmaidurot is linked to a motion acid encoding wherein 

said promoter and mid suicide gme comboustion linked to said modex; mid emoding 

proospossere mormse a propergerm locce; which fralloor comprises a monsionson; wherein said 

30 tramposon comprises a polyroodandide sequame crouching a member selected! from the group 

consisting o f berth icide real dome. isminotic resistance, insommide resistance, nitrogen firiati on, 

improved nutrition vast cellulose contact. The present inventiori provides such nucleic acid 

conestracts wher rin the promoter is selected from the group consisting of a polleri.specific 

promoter and an ovide-specific tommoter. The preacrat invention fintiver provides such nucleic 
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acid constructs wherein the suicide gene is oriental from the Mop consisting of tratimse, 

pravidessuchnucleic acid 

constructs wherein the tournament comprises a polyrrucherfidii scipw= encoding a member 

soiccurcl from the group consisting of herbicide randaturce, antibiotic resistance, inaccuticide 

5 resistance, ningen fixtition, improved mention =it cellubts: contact. 

The present invention also provides methods for munching stably disposed 

transposition events in a population ofplant "I[ progeny comprising: 

a) transforming a plant "It with a module acid conducting of the present invention to 

produce a transformed plant cell; 

to b) propagating said mumfordeciJI plant cell through dialects to, produce plant cell 

progerry fir which stably disported Indisposition eveds are enriched. 

The present invention abso provide such methods farmor comprising the step of 

isolating the pland cott progeny in which the costly dispersaid trampactimm evems one enriched. 

no invention Rather provides plant cells dodured by such moulands; add plants produced from 

15 the plant cells. 

This invention provides vectors comprising the nucloic acid commuch; of the present 

invention or well as men OCR% recorroamant plant Celts and unconcern Plains comprising the 

voctorm of the present invention. More particularly, this invention provides such cells and 

trougmus: plants which am herstrozygotic for to nawlesic acid constraints. 

20 Other objects, advantages oil licancer; of the present invention become apparrunt to one 

skilled in that art upont reviewing the specification and the drawings provided herein. 

BOIEF DESCEUPTION OF TIM D??NGS 

The ilmagoing summary, se well at the following detailed description of the invention, 

25 will be border understood when mad in conjunction with the appranded dromings. For the 

purpose of illummung the ininartion, none me student, in the drawings endoclingeords) which are 

presently preferred. It abroad be understood, however,,trum the invendon is nor limited to the 

precise arrangements and shown. 

In the &swings: 

30 Figure IA shows an illustrative GST (Grinatophyfic Starflity Trait) Construct in which 

a proarrourc is operably linked to a suicide gene. Ton GST consumer can are 

p1bysically linked to a gone of interest to form a trustagene connotes- Tbe GST consumer is used 

to prevent or eliminate majormission of due gene of interest 
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Figard IB shows an illustrative GST construct United to a transposable olernent and a 

truesposese source. ?s construct can be used to enrich a population of plant cell progerey for 

stably dispersed trampasom. 

Figure 2 shows a gunerahzedi strategy for elarchanding a transient complas froun 

5 raciatic conducts and in select for dispened transpositions 

Figures 3A and 3B show schermfics of GST computers. 

Figures 4A and 49 show schernuics OfpYU9(t4 and PYU905 conatructs, respectively. 

Figure 5 shows a scholastic Of PYUW btamposase constnm. 

10 DETAILED DESCFtfPM[0N 

Unless defined otherwise, 4 technical anal sciencific lesions mod hereept have Me saran 

rumning n coarursonly understood by one of ordinary alcill in Me an to which that invertion 

belongs. Although my modbods ared materials sonatas ow equivalent to those described herein 

con he used in Me pundits or testing a f the present invention, Me prefersed. methods and 

15 materials are described 

It will tre appreciates! finin the above that the idols and Methods of the present 

unattion have application on all placia that produce gureetes. Such plants include, but us nol 

limited to, Mange guesses, cof Susanne, lounge logurnes, vegetables, field crops, tees and 

oinsumatal nowern, 

20 

neffiction, 

As used herado, the teran "allele’refiess W my of stso!al PHOLS Of a gone, 

As mod I=effi. Me hTso "crol? Plane’ POInal to my Plans fireWsk for any comma cial 

inupose, includiM but not limited W the following purposes send prothudion, hay production, 

25 orcurappead use, Suit production, burry production, vegetable innsiucticul, oil production, 

protein production, forage production, ancrud grazing, golf coomess, hawns, flower production, 

Iscameniping, erosion central, gusen cannurn, improving sell tilthtealth, producing 

pharnmouticad productunnags, producing food adififives, smolcing pinducts, pulp production 

and wood production. 

30 As used hereto, the turn -tross pollination’ or refat to Me PTOOmbY 

which Me pollen of one flower an one plant is applied (artifically or naturally) W Me Ovule 

(ampa) of a flower on another plant. 
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As usessitterom, the a vatiory. shounfou me of phourchathas 

been wedwal by horticultural or agromank tacharques had is notnumbally found no wild 

pwulatiows? 

The term "dispersed transposition evertV salon; to the movement of a transposon such 

5 that it is no larger halted (i.e. in close Pr(shbitY) to the Munspostan launch site (donor site). 

no term "firmalo’ refirs; to a plant that produces mrales. Forecale plants generally 

produce seeds altar fertilization- A plant designalm as a"ferrub; phat" may chown ham male 

and firchade am" argans, Alternatively, the "fermle pleatt" may only women donna sexuai 

argues either normally (e.g., in daefdow species) or due W cramoulatiod (e.g., by 

10 deasuelling). 

As used herein, the term "Jifial spractation"refeas to my of tv: of cells, 

tissues or organisms following a particular parental generation. ne generation resulting from 

a reading Of the Partards is the fast fifial gestreffian blesignew as ’71’. cur "le?), wshe that 

resulting from mussing of Fl individuals is the second filial generation blesigrateal as "F2" or 

15 "Fl"). I 

no amrst "sourests" rebars on a reproductive call whose nucleus (and often cytoplasm) 

laws with that of mother gamete of sinfibir Origin but of Opposite sex to form a zygotes, which 

has the potential to develop into a new individual, Churmus art haplond and are dififixeradved 

into =]a and fianwj? 

20 The term "gone’ refers; to my segment of DNA anociaurd with a biological function. 

Thus, genes inoludec. but ares Out limited to, coding sequences andmr the regralawry scipmences 

mPuwd for their expression, Genes can also include nowspreswi DNA segarums that, for 

example, them recognition froquences for Wher Proteins, Declare can he obtained from a varety, 

of sources, buchuding chardars; fithan a worst of istancent or synthesizing hom dwvm or predicted 

25 infiamanticar, and may include semushows designed to have frosted parameters. 

As used herain, me team "genotype" to fins to the genetic an alamp 0 f an unlividuct i cc U, 

cell cullum, basue, Plant. Or Swup Of plants. 

As wed wood, the from "Jachuzygmal’ befem to a cell, turmat or Organism in which a 

gone is present only owe ad a gerantype, as a &mw an a haplood cell or angamsm, a sox-Imlsed 

30 gone it me heterughlooloic SM Of a goals in a segment Of chommCdOme in R diploid cell Or 

organism where its partner segment has been dolesed. 

A ’hotmologow polynarlemide" of 4 ’IftereflOS"s duclai 0 came Of an " erogenous 

DNA segment’ refiers to a nuclone acid or DNA separator that on probes from a 

source formiss to the particular host calf, or, if lboun the same source, is madi fied from its 
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original form. Tous, a locteralogous gone in a host cell Includes a grow don is waslogdamus to 

is flounin or hateralogons in the call, or homologous W the call but in a position within the host 

cell tartaric acid in which the clamerit is Out OrdinarrilY found. libcogerrous DNA saturants are 

5 expressed to yield exogenous 

A -harmonious mait" refers W a PharCtYpe imported to a tomfOroWd host cell Or 

mungentic orgymism by an exogamous DNA segment, behrologous polyncycloodde or 

heverologims rumbas said. 

As used herein, the to a diploid a pailyploid individual cell 

10 or plant buying ?ffvmbft allcles (to= Of 3 given 9011c) Present 9 tout at one locus, 

At# Ar used intent, the basion, -1haterrozygous" re?xrs to the presence of di ffeent allties 

(forms of a given gain) at a pandoular gone locas. 

As ined herein, the terin -hemozygote" retain to an individual call or plant having me 

same attains at me or mom loci. 

15 As used harem, ? rano, ’hoomonygum" lahan W ffie pusaxame of identical allelac; at one 

or mom loci in homologous chicernosornal segoatents 

As used locidn, rim Uym’?Ybdr vr5im M car individual cell, theme or plain riesultvi; 

from a Ones betweemparrants dat differ in one or mom genes. 

As und hensin, the berna-mbard’ or "bribred line" muni; W a relatively crue-bruading 

20 same. 

As =ad hcxreiy? ffie resen -line" is wed broadly On include, but is not limited 0, a Mop 

of plants vegetatively propagated foreari a single parem pum. via flssw culture orchniques or a 

pme, of mimed phents which are generically vary surrodar due to directed from a common 

parenths). Aplmtissaidw?long"WRP?icuWlineifit(3)isaPd?=SfOmmt(TOI 

25 from namerial Offfiat hu; (blinks aliOdigpiecOmPused OfaToldiand offfien 

line; or (c) is genetically verry smaller due 0 OOMMWL ancestry ?rg, via inbreeding or selling). 

In tins context, ? tend I)iedigme" dirsesses tim finicage of a plat, e.g. in times of t1m sexual 

counter affected such that a genic or a combination of game, in belimmarygints (hannazygous) or 

hamozygous condition, impartis a dedurd limit to Ilya Plant 

30 As used herein, the Orion "locus!’(phoul-locrl radars to any site dim has beam defined 

gcrbflccally? A loam may be a gene, or P39 Of A gone, Or a DNA SUPWILOO that bas some 

Teguhroary rObe, siod my bt ovarpord by Marcia sarcusmares 

The term "Male" refers to a plant that produces polleu graine* The vicae Ident" 

generally refers to the sex that produces gamenes; for fertilizing ova. A plant designated as a 
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"mude plard’ may combine both mide and fiernale stsmal orsars. Mternativety, the "miner plamat, 

may only contain mine seamed orgars cither notandly (ag., in dimictims; species) or due to 

conarculation (e.g., by rearovang the ovary). 

As used themin, the term "rmus selection!’ caters to a form of selection in which 

5 utdividual plants are selected and to nut generation propagated thim the aggregate of their 

Sendai. 

As used herein, the terms "terrain acid" or ’polymailoodde’ verfiff W 

deoxyrribocurcleanders; or ribiammicotides =it polymers thereof in eftba single. or double-

stracreatexi to=. Urban specifically limited, the terms mucanal nucloic acids containing 

10 known analogues of natund samperifides that have similar binding pripences; as ther reference 

41V nuclem acid and am metabolized in a customer similar to annually occurring nucleofides. Unless 

otherwise indicated, a particular nuclem acid sequence else implicitly cancrompares; 

canutuvatively meeclified variants thervaid (e.g. degenerwas cadon substitutional and 

complementary sequences as well as the sequence explicitly indicated. Specificady, degenerate 

15 endors substitutions my be arnmervert by gerarrating seamstress in which the third position of 

me or means indecaed par all) endow is Wobstimbut whlu anaVer dereacynannowe 

residues (Batzer at al. (199 1) Nucleon Acid Re& 19:508 1; Chandra, at al, (1985) 1 BmL Clnsa? 

2601605-2608; Cassol at al (1992); Rossalina or al. (19Stil) Met. Cell. probes 9:91-98). Dw 

term micleto said is und interchangeably Mdh geree, cDNA, and mIDIA ennoded) by a game, 

20 As used heroin, a DNA segment is Teletred W a -oqmrably linked’ when it is placed 

into a imottional relationship with another DNA segment. For example, DNA for a signal 

sequence is operably linked to DNA attracting a polneptide if it is trmatessed U a linspritterm 

that participate$ an the Woman of the pol"clatide; a promoter or estuncer is opersibly linked 

to a coding if it arroaderes; the transcription of the Generailly, DNA 

25 sequences that are operably linked m contiguous, ardi in the come of a signal sequence both 

each grours anni in reading plans. Howw?, enhances; need not be need guous with the coding 

sequences who" transcription they entrance]. Linking is accomplished by ligation U convenient 

reentiction sites or at adapters or linkers inservill in beer thereof 

As used hatem, the term "open pollmaqion‘? relent to a plant population that is freely 

30 exposed to same gone f1m, as opposed to a closed one in which thma is an effective harmer to 

Brute now. 

As used berema, the terms ?apen-po Ilmated poinslatiort" or ?pirn-pohfimtad vattiety" 

yek, to plants wmady capable of ar leart sorm selected to a standard, that 

may $bow variation but that aboo have are ar more genotypic or phenotypic characteristics by 
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which the population or the variety can be differentiated fincon ad=. A hybrid, which has no 

It arriers; 0 on, is an opent-pollummil population or an ispera-pollinsted variety. 

As used herein, the team "Oirule" others to the ferearthe gamemphM whereas the team 

"pollen" means the male gaincrophyte. 

5 As wed Impact. the term "ovule-specific promone’refers broadly to a nucleic mid 

sequence that regulates the expression of nulcic mid sequence; selectively in dw cells or 

tissues of a plant essential in ovule fornation anchor function and/or limits the expression of a 

micleic acid impolitic W the period a f Ovule formation in a plant 

As used heroin, tth? term "pollon-specific pricanotim" neflow brassily to a namew; acid 

10 sinquerace then regularn; to expression of nui mid seclusencess; seloctively in the cells Or 

tissues of a plant eventual to po Uses Induction andmar firraction andfor limits the expression a f a 

cockle mid sequence to the perrod 0 f pollen formation in ft plant. 

As used hseK the to the ineservalble characters of an 

individual ftll, cell culture, plant, or group of plants which results firom die inveranction beinvenni 

15 that individual’s Sentedic medicine (i.e., grow") and the earvinnornme. 

As mand Intent, the term ’phrit" refers to whole Plant Plant equips (0 9, kav", stems, 

mots, etc.), trends ad plant cells and PMgcnY Of it, The class Of PInU that can be used in me 

methods of the invention is generally as brand as the elms of higher plaw anumble to 

transformation tockelaques, bucithfing both nammunitledonow cured dicotyledonous plants. 

20 As used berein, the beent "prOmorter" rellsis in a region ofDNA involved in binding 

MA polhtincrase to inither: transcription 

As used hemin, the reform to a cell, in= Or orpardsim met has 

undergireas parnagerandmin with recombinant DNA- The original recombinant is designated as 

’RV or "go." Selling the RO produces a Imst transformed generation designated or 

25 ’Ri." 

As most boom the term "self-immirapatibIC means tho fill=, following mating 07 

pollination, of a male giumme andi a founder gooncte to ruld"It ficatilintiml. where each Of them 

is capable of unifing with other literature of the breeding group idler similar meming or 

pollination (Mother, J. Genet. 25:215-235 (1943)). , 

30 As used herein, the team "self p011utaxid" Or "gelf-P011ilsomn"nomps the fallen Of one 

flower on one plant is applied hartilichilly or normally) to the mode (mgma) of the same or a 

diffenciat flower on the mine plant. 



WO 01161926 PCTAUS01,96249 
-13-

As usex! heroin, me own "stably duoscrand unnaposition evord"refiers W a dISPansal 

transposition that does not undergo further ftaIRSpositions such as secondary trorwansition 

events. 

As used harem, the twont "suicide genC" refers W my gene that expresses a product that 

5 is fatal to the cell exparessing the suicide Saw. 

As wed harem, the terrat "synthetic" reffers th a ad of progenies derived by 

intemossing a specific set of choose or sased-propagated face. A synthetic may ounnom 

mixtures of shad mantling Oman crow-, self-, and sita-fartilization. 

As used hersin, the term "trawformation" radwas to the number of nucloc wid (L a., a 

10 nuclentide polymer) into a cell. As used herein, the term "genctic to the 

header and DNA, especially recrouttrusent Mo, both a cell. 

As used herem, the refiew to a cell, fisme or argument dust we 

undergone transformation. The original mossfoinnew is designated ass -W’ or’7a." Selling 

the TO produces a that transformed generation dessignated as "TI" or’7t.?’ 

15 As used herem, the to a nwicia said dust is mounted into an 

mgmison, how cell or vatutur in a nommor that chances its flonction. 

As used Instant, the refors to cells, cell cultures, organisms, plants, 

and progany a f plants which have received a fores lm or modified gone by one Of the various 

methods of transformation, wherein the foreign or mandified gross is form the Same or different 

20 species than me species of the plant or orandsm, reopivot"o foreign an madified gene, 

As wed herein, the term nefina to an erazywp? eposymes, or mune 

generally, a molecule of molecules that Contra a tramapposition coraw. 

M weri hereirs, the hope "tarepposifirm event"refors to the movement of a mansposon 

forn a donor site an a target site. 

25 Ax wed havin, the refew to a genefic element, including hut not 

limited to seamems of DNA or MA that can move Tama One claramposonall site to another. 

As used herein, the term "variwy? refers to a subdivision of a species, consisting a f a 

group of individuals wiflarn the species met we distinct in form or function from open similar 

wrays of individuals. 

30 As used herain, the tam ’vector" rafies; broadly to any planned or virus w000ding an 

exogwous nenletc acid. Tbe tertut should also be conwated to include non-plumid and non-

Vint Compounds V? neither: trandfier of nucleac wid wa Vinton; W colle such as. for 

example, polylysine compounds and the like. The vacant my be a vird vector that is suitable 

as a delivery vehicle for delivery of the nuclow acid, or mount thersof, to a Cell, Or the vCctw 
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may be a non-virld vector which is suitable for the same purpose. Ezamplcs of vital and non-

vital vecom for delivery at DNA to calls and tissues are well louram in the an wal am 

desecribed, for example, in Me ast al, (1997, Proc, Nall. Anal. Sol, U.S? 94:12744-12746). 

Examples of vicad vectors include, but are not limited to, a recombinalavaccimavaux a 

5 recombinant adencovines, a recombinant ampoule, a recombinant whappstandiawl virus, a 

nacombimant avhm pox view, and the like (Crawifte at al., 1996, ENMO J. 5:3057-3063; 

Intempationadi Patent Application No. WO94117910, published Auguad 18, 19"; International 

Patent Application No. W094M7?, published Ootob"27,195,4). Examplesofrann-viral 

vocaust include, but are not limited to, liposome%, polyarmse derivatives of DNA, and me like. 

10 

O?RVEEW OF TIIE E?MION 

Consensus and methods am described far the destruction of the madt or prelude 

garactoplhyte moicurespores or magespores) for the Proposes of elimmadin g parnmiasion of & 

troansgene team (gene of armcwt). In one embodimem, retrospects destruction is generically 

15 engineered using a pollan-specific Promoter fased to an appropriate suicide gone or through the 

we of genotic moubsions than are unable to be unwounded through one of the was. 

pthen eliminating moominxion of a awaspere lows is achieved by Hwang 

I gare of moused to a suicide gone trader doo central of a saw or promoter. 

This canmpwt? burned the "gamettephytic suicide pmf’(GST) indbacas cell death that is 

20 restricted to micansporcs or megasporce, thievery effectively reducing or alternating 

mummisfion of the gew of intense dad is linboad to the CST. Sione the (MlT/houtgene 

construct is Inanixtgons, 5W, of the pollen grains; will be viable and nom-mansgeme. Tlaus, the 

transmission of a can be controlled while parachuting pollination to occur so as to 

achieve, foribandon porn ultimately obtain a seed supply for plant* or food use. State many 

25 plaws produce an oner-abundance of pollen, the loss of 50% of the pollera produced will act 

adversely affect sxxj? ad low most plant species. M one exapple, man (Zea malo) produces as 

many as j P? pollen grachanday fier a plant in we potdr: of a 7 day flowering pod ad (Coe at al., 

ne Counties of Cam, In: Cam and Cam Improvemend. Third liducon. Eduars: Simeon at al., 

(1988) pp. 81-258). 1 

30 Ehmmmng cache commission of a IrMustfloorlocUt can also be wed 0 a novel strategy 

to enrich for dispooread and/or Able promposhon events. ?ffos is accomplished by engineering 

3,,lonagem compice Webaboung a bramponabbe element m&or busesposwc gene abow with a 

"gamesophytic suicide MiV (GST). no GST intones cell death that is restricted an 

micrespoew severely reducing wale transmission of nearby clunmeacarml regions; and am" 
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houggerea, including fee monsteacm (donor element) and/or nominates gene widen the 

tronspene complex. 

Whern me mensgene complex is hatertaxygous in me male Parent approximately 50% Of 

the oncrospores; will undargel destruction, flusemby preventing made transmission of the 

5 neatens complex and greatly reducing =Is transmission of Instead branspressecd elexcerms. Thin 

elimination of due concespostm donor site and nearby has the net effect of 

ermching; far pollee containing sustained transpositions and tramplosed elements that have 

recombined with the donor mutilate complex. 

Sumving; selected in offwhcgby flooding an 

10 nothicide selectable unclear gone within the unnoticeable element. no GST can else be 

physically luded be the sounce to eliminate propeates containing a women of 

trampostue. Ties ansuregement Prexcrut tranavession of fise Waves to gametes, 

therseby stabilizing mumans in subsequent perorations, 

Ali force components � the suicide gene or mutation, to musposeast source and me 

15 tromposon -- can be callinatered a a unit to provide a minut method of gentereadi dispersed, 

stable incespositions. lot shearmaiwe strategy to microspore destruction is to engivicar oerule 

semi-sumlity ming a megatiesso suicide trat he eliminate foradde of me troungene 

complex. 
I 

20 1 NaCledc Acids 

A Promote 

?pzaa son many excellent examples of suitable proanotem to drive Pollen-Sitecific 

expression ba plants. pollou-specifin penumbra have base identified in many plant species 

such as comes, rice, oxide, tobacce. Arabidc?pms, Braswica, and others; (Odell, T. 0., al al. 

25 (1995) Names 313:810-812; Marrs, K. A., of al, (1993) Dev Gexxa? Val. IC1:27-4 1; lCirn. 

(1992) Tranagenic Res, Vol. 1/4:188-94; Carpenter, 1. L., a al. (19W) plant Call Vol. 415:557-

7 1; Albron. D. et A. (1992) Plant J. 2/3:33142; Itornmens. C. M., et A (1992), Mol. Gon-

Good., Vol. 23 In:433.41; Moeckencer-Gruissenn, a aL, (1992) Emler J, Vol. Jill: 157-66; 

Hamilton, D. A. or al,. (1992), plant Mal Viol, Vol, 1812:211 -IS; Kyozzul:0., at al. (I"A 

30 Mot, Gen? Genct., Vol. 228/1,2:40-8; Mhadi, D. el. al(199I)PIantmolDiol Vol 16t4:501-13; 

’fwell, D. oral. (1991) Occasl)". 5/3:496-507; ?nmcsa, KIC or al.. (1991)Dev. Biel Vol 

143/1:173-94;McComic?,S.etal.(1991)S?pS??pBiolVol?45:229?;Gue?,F? 

D. et at (1990) Mot Otat Gant Vol 224a;161-8; Twell, 0 at al, (1990) Derlolopment Vol. 

109/3:705-t3;Bichi?,J.elal.(IM),EwJBiOchcmVOI ISHY2?415-26;vanTursen,etal. 
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(1990), Plant Cell Vol V5:393-Ql; Siclbers% It. at al, (1989) Plard Cell Vol 1/101961-8; 

Sullivaii, T. D. at at., (1989) Dev Genet Vol 1016:412-24; Chou, J. el aL (1997), Genetics Vol 

116/3:469-77). Severed other examples ofFollcri-spocific parroodoescialan found in Genii 

Additional promotion ares also provided in U.S. Patent Non. 5,086,169; 5,756,3N; 5,633,438; 

5 5,412,085; 5,543,546 mal 6,172,279. 

There are also seweral other emarryotic s"-spceific prominters; suitable for me in the 

inatrat invernon. Examples include: t1u: mouse sperrearocyte-spacific Pgk.2 promoter (Ando 

et al. (2WO) gluttons. Butphias. Res. Coman. 27Wl: 125-8); me PACAF, testis-specific 

prommer (Dandel et al. (2000) Endocrinology, 1415:1218-27); the mouse mSP- 10 spernamid-

10 specific prionsiter (Rindli et so. (1999) Biology of Reproduction, 61/5:1256-66); the mouse 

spumn-specific promomer (Ratiourn at aL (1998) 1. Cli? Invest. IM371-9); the == and rid 

Hit promoters (vaaWetr d al. (1996) J. Cell. Biochem. 60/3:343-62); the human PRIdl, 

PlUe42 and TNP2 spromfid-specific promoters (Nissan at al H995) DNA Sequence 5/6:329-

3 7); the farsonfoldla ecou pronnoter (Crawley of W. (1995) Molec. Gen. Gotten. 

15 248/1:3704); the mouse ham ACE parmoder (noss as al. (1995) Hay. Giant. 16?101-9); me 

rad GFHH spmsmtxigendc?ccifie promoter (Srivistava al at (1995) Endocrinology 

13&4:1502,8); the Drounpluda besfis?saoscific primmer (Latiliescau ea aL (1994) Me]. Cell, Bial. 

14/3:1764-75); me spernismonyte-specific hst70 game promanter (Widlal: at al. (1994) Acta. 

Biochim. Polonicat 4 ln:1034); and the mouse Prin. I promoter 

20 (Zatimmoncz or aL (IM) Fine. Nsu’l. Acad. Sci. USA 9W1 1:501-5). 

For the present invention, my promoter will be suitable if the producer is specific to 

one asist (male or formle) end specifically drives gone expression other interests I when 

homologous chrommoness; have sensualist into different tells. For instance, gone =pression in 

the tetrad stage of melosis H, the post-mititic division of the mumospore leading 0 Fallen 

25 marmation, the marine Fallen grain, or in the germinating pit= grain, would be suitable for 

the current invention. 

R, ?quicide Genes 

Gas mldect of the Suametaphytic suicide trait (GST) is me ffireded expression of a 

30 ancide gene to lall meassed monodic products. Examples of genes whose espression results in 

cell moth include, but me act linifted to, those that have been described in the literature 

including the barman (Counts, I B., el al., (1"7) Plant Mot Bud VoL 35/6:689-99; Ym?rnin, 

S., et ait. it 999) FEES Lat Vol. 45V3:35 1?; Goldman, M. H. al at. (1994) Fenton 3 Vol. 

IND 2976-84, 1994). tusebeeU (DcLon& A, in at, (1993) Cell Vol, liaW,1:757-768), and the 
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diptionaboxim A giree (Day, C.D.,efaL, (1995)Develoomeaft Vol. 121/9?2887-95). Because 

suicide gence expitteenum is confined to post?trbifriis 1, only 50% of the former will be 

eliminated when the maregerm is herfuzygmai and segregates normally in incifeas. Vidric 

gamours will not have wharted fee suicide four. 

5 According of offorther airport of fire invention, surri-stablity, can him the sold "ad a sing 

antemers ?NA technology to inhibit exprossinfir of a germ, or jourts, essential fin viability of 

the Italian or egg. This technology be dismissed in room deful below. I 

Alternatively, mraddons that ace incapable of mainquassion through one of the sexes, 

such as deletions that are not poll= waresibifted, can also be used to achieve 

to Specific examples of suicide groom include, but art not Unocal to, the following: 

Triesdict:12 (is2l, Gaucho and molecular confirmed Shows dust n2 of brionioni far pistil 

connotation in both torsel and ear traditions. u2 expression in pistil cells is coincident with loss 

of mallefor integrity and cell domr. It is not clear how the cS2 goes product immune in a cell 

data ordinary. On the basis of its Similarly to shoorchatin alochal dehydrogermass, especially 

15 to hydroxygoomard defterageareace, Me poembilifiess Staff 7f1m fs2 product my 

reactabidere a substrate, perbspe; a steracial, required for cell viabifity. Alliteratively, TS2 action 

may result in the formation of a Signaling molecule that amount a call death response. 

Calderem-Umm of al. (1999) Development, IUA35). 

parlithum, Toxin A.,rhants (T)fTA) Dipht?aTo?uA-ch?(?A)irNbitspmtein 

20 syrambis, Gromwid at aL, Pon. Neb. Arad., Sci..USA, 80:6853 (1983); Pammor at at, Cell, 

50:435 (1987). 

Perdido Iyasto pbl?. Fortune ones mIE grant Framba 6 deradfics 

pecaffir, coming cell lysto Karn at aL, J. Bamermlogy, 168:595 (1986). 

T-urf13M)IRF-12). T-wft3(lU?-13)?cms-Tm6m?tochondriaigmomes; 

25 this %me encodes a pol"froode chmignatial URF13 which disrupts notorchandrual or Pharos 

mrsommence. probso a al., Plant Cell, 2:153 ()990); Dwry & at, Time. Nadi. Acid, ScLUSA, 

84:5374 (1987); lNeway al of, CCU, ":439 (1986). 

Gin rmonabinage Gin reconstimbe drum phage Mu a gme Somalia; a sit"Pecific; 

DNA remontimbse which will confor; giumme and ton of cell Sndidjol When 

30 expressed of MIS of plans. Mmoser ex W_ MoL (bxt? Good, 2M 170-176 (199 1). 

Indolif amitic acod-lyinne syribleol; LoaOU Indole acces; acid-lYsom stardboam (bin,) 

from Pismajoureman sympas =miles an raboome, that conjugations; lyfortur to fordolmonit acid 

fj?). cown expressed in the cells of plants, it couses armed developments due to the 

removal of 1AA from the cell vis conjugafion. Rumano, at al., Germs and Developmect, 5.438-



10 

? A 

14 

Ll 

WO 011649U ?Mssova(av) e??4 
_18- 

nL, 

446(1991); Spersastal,,Mol. Gen; Centex, 227:205-212 (1991); Enbacrout at., proc. Nail. 

Aced. Sci.:USA, 87:5795-5901. 

Rarresses. Mboresclease from gorillas asmaloliquerfischass, abso known na himene, 

digerts noRNIA in these ocits in which it is expreased, loading to cell dessith. Madinat or at, 

5 Nouns 347 737-741 (1990); Manarri or al., Nature 357?38?387 (M). 

CytA toxin eme CytA toxin Sister from Buillus thuringismis ismaliensfis trundes a 

protein that is mideamutocidall said houndytic. Whm expressed in plant calls, it comes death of 

the cell due 0 disruption of the cell inceralamoo. Mclasus or al., 1. Bacteriology, 169:1017-1023 

(1987); Eflar el at. U.S. Pat. lam 4,918,mX5 (1990). 

10 Suitable cell month gmen for we ar; suicide Some in othso? eakaryindo orgammis 

include: human PDCD9 (prograimmidi mill death 9) andl the Gallus gather pr?sspoptofic promin 

p52 (Cmim a at (19mi) Cytogenotics and Cell Genetics (Swilinerlated) 87/1-2:85-8); the C. 

elegavir progristrunned cell death intent; CED-3 ardi EGL-I (Hengratiser at al. (1999) 54:213-n); 

the love encoding the bouncing of C. elegant CHD?3: ICE (ionteraukin?Ibeta-

15 converting ensyme) (Kandir or al. (1"8) Investigative Ophthalervology & Virtual Science 

39/13:2769-74); the Santa encoding ICE-like protences lch-IL, CPP32be* Mc?alpba ard 

Mch3alphat (Kondo el at (IM) 58/5:962-7); or the communalism call death gone Nedd2 

(Kimmor el al. (1997) Leukemia I I Simpt 3:385-6). 

PTO, 

Gen" successfully Introduced into plains using recombinant DNA mialbobilogies 

include, but me act barrel to, those coding for me following traftsciecti storage proteins, 

including monfified 7S begarre send storage Proteins (U.S. Patent Nos. 5,508,468, 5,559,223 

and 5,576;203); herbicides wbsmaau? or (U.S. Patent Nos. 5,498,5" and 5,$54,798; 

25 Powell or at, Science 232:738-743 (1986); lGemewski st at, Bic)rItch. 8:75(1›754 (1 M); Day 

at al, Pica. Nall. Actud. Sci. USA 88:6721-6725 (1991)); phymse (U.S. Patent No. 5,593,963); 

resistance to bactenaL ficagal, mandoodic not insect posts, including reastarnee in the 

1widopters, inscus condoned by the Bt gone (U.S. Forms Not, 5,597,945 and 5,597,946; Hilder 

et al, Nature 330:160-163; Jolonson at al., Proc. Nod. Avoid. Sci. USA. 86:9871-9875 (1989); 

30 Pertak et al. lha4Tich. 8:93M43 (1990)); Items (U.S. Patent No. 5,276,269); =it flower 

color (Meyer el al., Noure 330:677?78 (1987); Napoli al al., Plan Cell 2:279-289 (1990); van 

der Kral at aL, Plant CeU 2:291.29) (1990))? 
Ofpstrucular interest am genes that confer resistance to a landucide. Examplatinclude, 

but me act limited to, me following: 
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(I) Ann herbicide that inhibits rise growing point or marrisam, such as an unuassalitione 

or a suffourylubca. Exemplary genes in Us category code for mutant ALS said ? caudzyntes 

as described, for eacampie, by Lee al al., ENMO J, 7: 1NI (1988), and blikil at al, near. AMI. 

Cranot. go: "q (Iggo), reselpectively. 

5 (it) Glylihosate ( resonance impatured by naution 5-enalpyravi-5-phereplaildionaree 

synthesis (EPSP) and arriA genes, respectively) and other phooliderno, compounds such as 

glufainnatic (Phomplontathricirs wetyl trusinfectime (PAT) and Souguoundicer hygoorroopicus 

phosphinothread acetyl handfacric (bar) genes). and pyridintory or plarmaxy pusprionic acids 

and cyclosdoestones (ACCare inhibitor-encoding genes). Sisa? for conscripts, U.S. Pat. No. 

10 4,940?835 to Sheit et aL, which disclasses dies nuclesdide secturence of a to= of EPSP which can 

rubber glylihosale ramustionce. A DNA mrsolciath encoding a murtern suoA gene can be olotained 

order ATCC accession No. 39256, stral the confounds equation of die anchor grain is disclosed 

in U.S. Pat. No. 4,769,Ml to Comes. European patent application No. 0 333 033 W Kurnada el 

al. and U.S. Pat. No. 4,975,374 to Goodrum et al. disclose nuclorifide sequences of glotersaine 

10 15 stathetace: genes which confer resistance to herbicides each ais L�pbosphimodancirt.  The 

nuclooddle sequence of a phosphinothrictin-acetyl-traterissforese gme is provided in Eurcqnan 

aptilication No. 0 242 246 to Locations al al. De Coined et al., Biciffeclimology 7: 61 (IM). 

describe the produrrions of arearegrour planar Suit ?pbas chimeric bar genes coding for 

phouphindithricin asocityl humiliated activity. Exernplary of Scries conferring resistance to 

20 pbenoxy proprionic act& and cyclonsheirosocs, such " sinhOxYdbari and haloxylbip, m the Ann I 

S 1, Acc I ?S2 and Ann I -S3 gencess druiribeil by aleashill 0 al., near. Appl. Genet. 83 ? 43 5 

(IM) ?"pms?mof&S?epiom?ubugmem?ingaphosph?o??=?I 

curbaccargi in andission plants results in toomince 0 the herbicide phissilibbothricin or glutionmante 

(U.S. Pat. No. 5,489,520, becorpormort hercus by refieresince). 

25 Fra reaudis target species, different antibiotic or hertimide selection mention duty be 

prcbarmd? Selection innorkers mad routinely in Include die Will gone which 

canders resistance to knothroycat and rastand antibiotics (Willing & Viurni, (3ene In: 259-268 

(1982); Bernin at A, Nature 3(bl: 1M.1 87 (1983)). line but game which canfirs resistance to 

the herbicide phorponnothancin (WItite at aL, Nuel Act& Rica IS: 1062 (1990). Spencer or al. 

30 Theor Ant 11canot 79: 625-631(19%)), the light Send which counters mistance W due antibiotic 

hyanamycin (Shichinger & Diggelonaman, Mal Cell Biol 4: 2929-293 1), and the ditaff gone. 

which content resdardence to obvideouncerate (Bourouis ei all, ?O J. 2(7): 1099-1104 (1183)). 

Toduagerac suflufa plan% have been Produced using a number of different genes isolated 

from both alfalfa and rion-atfulat species including, but not linnitel to, the following; the 
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promestar of an carly nbduhn gene fitsexi to the reporter pens gusA (Bater at aL. Tiat Plant 

lournal 10(l):91-105 (1996); the early nodulin gene (Claamn at al, Proa. Ned. Arad. of Sci. 

USA 94(16):8901A906 (1997); Bana at al, Molecular PI&M-Micanne babommions I (dU;39. 

49 (1997)); NADII-deppeadent glummate syrolhase (Gamp, Tlee Plant Sourreal 9(3):345-358 

S (1995)); fisionat for sun of three lectin gento (Bauctunwitz et al., ne Plant 

Journal 9(l):31AS (1996)); the luoiticause enzyme ofthe marme wit ormal Acadia rempoms 

plead to the CaAW promoter (bLayetinoter at al., Tict Plant lourned 7(6):I03M03S (1995)); 

Mn-supetaxide dismisese cDNA (McKersic at al., Plain Physiology It 1(4):l IV-1 191 

(1956d); synthetic crylC &=as encoding a Bacillus Auringurassis defta?mdomxm (Stnzhov at 

10 aL, Proc. Nell, Aced. Set. USA 93(26):15012-15017 (1996)); glucanse (Dipsom at at., Gene 

179(l):61-71 (1996); Masoucl al aL. Tramentin Ressamch 5(5):313-323)); road leff a==== 

gone (U.S. Patem No. 5,689,042). 

Gem successfully transforrecl into clover using mommarst DNA beebudogics 

include, but ar; not hunitardi to, the tolloveing: In arm (Voiscir at al., snprs); tecontycin 

15 phosphotratutionsm If (Questeenberry at at., suinal; me past leads ? (Maz et al, Plant 

Phriology 1 09(4)? 1167-1177 (1995); Eijsdm at al.. Pierce Me icoular- BdrdnW 29(3):431-43 9 

(I 995l; the auxin-responsive promoter GH3 (LarM a or al. Tracusperno Research 5(5),325 -33 5 

U 996); seed alburain gone from sunflovvers (30dan v al, Trapagame Res varda 5 (3); 179-195 

(Jgytdj? and genes emending the apsycrea scaly) trewhersit% beta-

20 glucuranaidbus: (GUS) coding for restrumce to the 92slas homicide, necanycin 

pho and an ahlut-amylate basin ter (nan el ot, Marc), 
Gem armagam of anseast jradlud? net are not limited to, those coding for M rclabcd to 

if man contend; cell mse: candeack mtrage" friction, improved attrition, color, vitamin content 

and recomburantly produced vaccam. 

Methods and construmn for tarpofing of DNA fir baseman into a Par6"lsa 

DNA loons, while etablinq removed of randomly ingerstal DNA sequences that occcr as a by-

Wdact of proolormation procedures, are: thatched in U.S. patent Not. 5,327,695 and 

30 6,314,600. One manner of removing these random insemomt is to abbot a site-sperific 

reoccubmase system. to award, a snospeciflo recornbmwe system consists of thne elements 

ban pairs of DNA sequense (the sive,spoeffic recombinabou seximm) and a specific anZYMe 

(dae sitc,specific recondainue). ?o sinte-specific recombireasse will cztal? a recombination 

reaction ordly hanyeata two sits-specific recombination sequences. 
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A number of different site-spocific mccombintum synerms can be used, including but not 

limited m dm Cm‘Wx systarm effbounerhophoge Pl, the FI.PVFRT system of yeset, tho Gin 

recombintse of phAge Mu, the Pin rumanbinese of E. coli, and the RJRS system of the pSRI 

plactudd. 

3 Cm/1wr and the yeast FLPIFRT systems. In then systems a moombinme (Cm or FLP) will 

imexact: specifically with its nolnctive ane-specific recombination sequence (lox or MT 

respectively) to invent or excise the intervening semuences. no socluccent for each of those two 

sysecas is relatively short (34 bp for lox and 47 he for FRT). Currently dres FUIMT system 

of yeast is the protected site-specific recanduase system since it normally functions in a 

10 eukaryotic otgaudism (yeast), and is wall charscunizad. It is thought the me eukaryofir origin 

of flue FLP/FRT system allows the F1,PfFRT system to function mom efficiently in eukaryotic 

cells tham Me prokazyclic site-spocific recombinant synerres. 

ne ??T recomemnee system bes nom dentacesmated to Invention efficiently in 

plart cells. Experiments on the perbermance a f the FlPTICT system or bmin maim and rice 

15 promplant; indicums ded FRT site khrummum, and amount of flr? MP promin present, affects 

wtcision ectivity, In general. short incomplete FRT setes leads to higher anuctuoulseltion of 

excision products that the complete full-lengfin MT tetes. She-specific muccummation systems 

com catelyze both imm- med intemoodecm(ar reactions in mante lemlardastS, belic4ong pro me 

system cam be used for DNA excision as well 4 integration mention. "Pas 

20 resolver is rev Mole and this rzVorsibilitY cm compromise the efficiency of me onCtiml in 

approach to remedying this situation. The sitsspecific recombination somence can be 

mumted in a member that fee product of th: recombination reaction is no longer onto gnized as a 

subscom for me reverse reaction, thereby stabilizing the imegration or swision amerat. 

25 

EXUcMoUgGMA in a Plant 

As provided amme, sevenst estabodirroUtS of the present invention employ expression 

units for ,repression vectors or Usborms) on express se sungwrously supplied nucloc acid 

30 mummum in a plad. Methods for gennerafling expression unituAysternelvectons for use in plants 

am well known in the an and cart readily be adopted for use in the instant irwention. A skilled 

mccon, com toothily en, my approponde synem in the pmeent methods 

following the outline prowided hatin. 
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no exprestion comml charisma used to regulate the expression of the protein can 

either be the expunission control element met is normally finuml associated with the coding 

sequence iloormilogous wimaction element) or can be a heteroloput expression control 

elmmin 

5 The ani and can readily be used to malm expression now for use in the priwan invention. 

Transcription initiation regamis, firr esample, can include my of the various opine initiation 

regions, such as octopme, monsopme, notialine and the like that are found in the Ti plasmids of 

A?omcuariurn mountainous. Alternatively. plant And prominent cam also be used, such as the 

cauliflower mosuic virus 35S pramoter to ?ml time cipffession in aplant. Laillypen 

10 promoters such as proliferat promoter, druit-siaecific pMomr%Ap3 peormoter, heart shock 

promoters, promoters, de. can also be used. The most pridinned intimations will 

be most active ho =is or female generous, 

Either a promoter, a communnive prommer (shch a the ? or Nos 

promewter), an organ-specific ponsurtir (mch as the E8 promoter from tomato) or an inducible 

15 janormter is typically ligatm to the protein or awbame unsettling region wing standard 

techniques inown in the m The expression unit may be mother optimized by employing 

elements such as ?ption terromancest andlor eashancer claimants. 

Thus, for expression in plants, the "pression units will typically contim, in addition to 

the protein sections, a plant promoter region, A transcription initiation site and a conscription 

20 imminence sequence. Unique restriction Chuyine man at the Yeral TeMIS of the expression 

unit us typically included W allow In my intandon into a preexisting vemor. 

In the commuction of harchologom pumotaostructurmi gpine or smansimse contributions, 

to promoter is pnifirrakdy positioned about the same distance &am the homologous 

transcription somi site as it is firom the tratiscription start site in its mitura(setting. As is tonown 

25 in the am? however, some variation in this distance can be accomenodated without loss of 

promoter function. 

In addition to a pmomovr? sequence, the expression catraft; cart also contain a 

conscription termination region thwastream of the smichural gone 0 provide fiw efficient 

termination. The termirstion region may be obtaineit from the move gemi as the promoter 

30 sequence ormaybeomained draw different genes. 

game is to be efficiently processed, DNA sequences which direct poyawnrylation Of the IWA 

are also commonly added to the victor consumer. Polyadertylation sequamcm mature, but are 

not limited to the Agrobacienann actomine synthaw signal (Gleden er at, 11?0 J3 ?835-846 
1 
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(1984)) or to al., Mal. aricAppl.cbem. I ?MI-573 

(1992)). 

The mulling expression unit is ligated into or otherwise consftumocl? to he inclwd? in a 

vector that is appropriate for higher plant transformation, The ventor Will also typically 

5 contain a selectable mearker gem by which transfironerl plant cells am be Wentifiert in culture. 

Usually, to memo gone wilt mermle antibiotic resistance. nese nourkers indbuic resistance to 

0418, hygrwm?in, bleamycin, krogranyon, and gentunicin. After trumforming the plant calls, 

toose cells having me vaulter will m itnuffirl by their ability W grew an a munum coammorg 

the Particular antibiotic. ReFfication sequences, of Innocent or viral carigin, arts generally also 

10 included m allow the Vector 0 an charter! in a material or Phalle hos? preferably a broad host 

range prokayartic mgin of requication is mclutherl. A selectable maker fiar bacteria should 

abut the incluxledi W allow selfthan of bacterial "its maring the demexi construct. Soluble 

proganyofic selectable markets also include resistance 0 antiburta Such as ampiciffin, 

lammycill or tetracycline. 

15 Other DNA stuluences encorling; additional feaccom may able bs reason al the vector, 

For inslurne, in the caress OfAgrubacterhow transformations, T-DNA 

somel will slow he technical for solosequent lonsfa to plant chromosome. 

The sequences of to present invention am anna be fused to various other nuxleric: acid 

molecules such as Exprousumi Sequence Tags (BSTs), spitorme or fluorescrom problem mookers. 

20 ESTs are gone fragments, typically 30D to 400 norlonfides in langth, sequenced from 

lh43,ot5,mdofcoWlm=t?-DNA(cDNA)cio?m. Nearly30,00OArabidopsisthaliam 

ESTS have been producari by a French and an Atnerhm consortium (Dabney W &I - F5DS 

Lem. 40S(2):129-132 (1997)Z ?bidoqpsis mallam Donahue, 

hilp?/g???,stmford.oduiAmbidopsis). For a discussion of the anglYsis of gene, 

25 "premium patoons derivol from large EST tatabases, see, e.g.. M. X Forlorn, TTBTECH 

14:294-298 (1996). 

Biologically campasible ficamoserm Front Planes, parricubely tue self-asseembfing 

gem fluorescent parmin (OFF) from the jellyfish Aequorm vieforia, have revolutionized 

research in colL tmecum and developmental boulaff bernmor they’ allow of 

30 biochemical events in living cells (Murphy or al., Can. Biell. 7(lU:87M76 (1997); ?vbasrack 

et al,, Plant J. 11(3):573-586 (1997); prog; al al., Plant Physiot, I t2p) (1996); Chm or al., 

Cum. Bull, 6(3):325-330 (1996); Mum et al, Gone 173(l):83-87 (1996); Shma ev al,, Plant J. 

8(5):777-784 (1995)), 
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Site-directed nudagenesis hasbetor med to de?elop a mom soluble verston of me 

conon-modified GFP called soluble-crodifisd GFP (sMGFP). When mumduced into 

Arabdopsis, greater flummenct was obseriuui when compared to tut codon-modified G", 

implying test rmGFP is larighus’ because man of it is lemard W a soluble and ficructionad form 

5 (Davu; seat, Plant Mal. Rio). 36(t).521 -528(199g)), 

beta-glucuromduse (GUS), researchers were able Or creates say oftnifuncumeal number 

coustructs which are Optimized for use in transient and stable expression systems On plants, 

Occluding Arabidaposs (Quawdvaeg at al., Plural Mal. Biol. 37(4):7 15?727 

B??efoi,(D",Biol.194(2).22&234(199a))Ttp?d?iwl4onof&G"?ker 

10 line ImAnsbidopsis hyp000tyl Vidennal cells, GPIP4usion proteins have bass used to localize 

study characterize a number alAmAhicerk gents. including sumanylgersayl 

((3GPP) (Zhu et at., Plant MoL Biol. 3S(3):331-341 (1997). 

nuatung chmes 

15 Ag example of an effective disabling modificatiora would be a single nvelcofide 

dakfion Occurring at the beginning of a $One dust would Product a tMORISfiOnal reading 

rhatneshift. Such a limmashift would disable me game, resulting On nom?prwdble gme 

product and thereby duumping thernuma) proushe parulumon by that guns. If the unneudified 

pace emodes a protease, for exameple, protease production by the gane could be disrupted if the 

20 regulatory refines Or the coding Milkers Of the PmmW gets M diSsUPWd 

In addition to dinibling Sears by delefing nuclemides, coming a mousitional ousting 

irannuitift, disabling modifications would also be possible by other techniques unthunng 

insertions, whambarma, inversions or tradwersoms of nuclearides within the gores DNA let 

we aid epbod"p, prencery the jurnabi on of the protein cacuded by me DNA. 

25 it is also widen the cApabiz N ties of M skWedl in tht art to disable game by the use Of 

less specific methods, Eassuples of [am specdc mothols would be des ma alchemical 

mutagans such as hydroxylamine or nitDOGOgueaddinv! Of the = Of radiation umugen$ such as 

could, by chance, contain disabled geres such that the gerso was no lougercapable of 

30 producing functional proteins for my Ones or mom of the donstana. The presence of the desired 

disabled gem could Inc delecodl by mutime SCressiag techniques. For further gundarcu, see 

U.& Paterst No. 5.759,538. 
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Methods for inhibiting expression in glarim; using including 

generation of antuarose sequirecas in som we deacribed for exacraptc, to U.S. Patents 5.107,065; 

5,254,BW;5,336,7W;5,728,926;?6,184,439. 

5 "Antimmair game systems of poltmation control for hybrid send producure’. 

Mer methods that tm be mail to inimbit inquession or an endo8worus gone in a plant 

may also be used in the Present methods. For examule, formation of a triple helix at an 

craemad region of a duplas goes sercer; tias purpose. no triplex crides, pertionfing design of 

the paper sholdir imumard Participant is saw knoom in tho M. (See H. B. Moser, re al., Science 

10 238;645?650 (1997? and M, ?mrat, at A, Science 241:456459 (1988)). Regions in the 

to 
comm? sequismas containing shanchesofloinne bum six Particularly Triple 

helix formation Wong with is descilard. clf, in D, at W., Proc. 

Nat’l AcM. Sci. USA 851,340-053 (1988). 

19 Is 

To introduce a devoid ? or ran of genes by Converinfilazill methods routines a Mail 

orriss between two moss and don repeated bxcJ:?cooxsmrf between hybrid offirprint; and one of 

the parcons until a plant wob the assured characteristics is Obtained. This process. however. is 

20 m,rucjxd to p arms that can smoally hybjudi? and Sawas in addition to the denied &eve will be 

transferred. I 

Recand beat DNA nalumarms allow Plant TaSesmAIM to circumvent mese limitations 

by entab ling Plant geneticists to iderm ly and clone SP ecific gazes far desirable aides, such as 

resistance to an attract Peru, new in introduce Once Pines Into z1feady ussfull Variants of plants. 

25 ?@ the foreign garea have been monument into a plzz? that plan can thist be used to 

conventional p had lazaam, wounce, big. pairgee breeding, reaction 

ichemes, reciprocal recurrent selection) to PooducePrigoRY which also contain the gizu of 

interest. 

Genes can be introduced in a site directed Indust wong h(MID10900i recombination 

30 Homologous recombination Permits sild-SPOChM cauffificlatoras In carlOgrecaus gazes and thus 

imaerned at acquired moistures mair he Coommd, aulfor novel shimmers my he estioncerad 

into the genome. 
Homologous recombination und sne-dirocin! imagraticat in plans are diKussaid in U.S. 

Patent No5? 5,451.313; 5,50 E,967 and S,527,695, 
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R Transformation Medbods 

Methods of producing trumigenic phross us well laiman to thossi of ordinary skill in the 

an. T?genicpi?tscmmwboMd=?byav?eyofdjff?tt?fGmadmm?ds 

5 including, but not limital to, choutruirstrationc micumemijectile bombardment, 

also Imawn as particle acceleration or hioustic burnbandmistri virall-morliaticii arronsformationi 

and Agrobamorium-mediated transformation (see, e.g., U.S. Patent Nos. 5,405,765; 5,472,869; 

5,538,877; 5.539,880; 5,550,3 18; 5,641,664’, 5,736,369 ans! 5,736369; Watson at al., 

Recombinant DNA, Scientific American Books (19n); Manias: a al., litiorfech. 6:915-922 

10 (1988); McCabe ca al., BioFfem. 6:923-926 (1988); Toriyarria et a., Buiffisch. 6:IN2-104 

(1988); Fromina ea A., Bm?mh. 8:833-839 (1"0); Mullins a A, Bioaach. 8:833-939 (1990); 

and, Ridded 0 al., Bio?mh. 03-38 (1990)). 

Trimiganic adfinfa plains have been produced by many of these numbods Including, but 

not limited to, transformation (Wang at aL, Australian focused of 

15 Plasm Physio logy 23(3):26 5.270 (1996); Holffinan at al., Molecular Plint-Micimbe Interactions; 

10(3):3 07-315 (1997); Trim a al., Plant Cell Reports 16: 6- 11 (1996)) and particle acceleration 

(U.S. patent No. 5,324,646). 

Transformation bas man been successfully accomplusleed to clover win& 

transformation (Voiscy er al., Biocontrail Science; and Tacludology 

20 4(4)A75481 (199d? Quesbardierry at at, Crop Science 36(4):1045-1048(t996); nan al al., 

Plant Physiology 105(l):91-88 (1994); Voia? at aL, Plant Cell Reports 13(6):30-314 (1994))? 

Genctit trionsfirmustion has aba? been reported in contains Image and boluses spaces 

(Conger B.V. Genctic Traterformation of Forage Games in Molecular and Cellular 

Technologies for Foralm Improvement, CSSA Speeiat publication No. 26, Crop Science 

25 Society of Adderim, Inc. E.C. Bunmruwu? et al. Us 1998, pages 49-58). nese middle 

oreastudgmess (ittoclybe glommoure L.), on humme (Fideduca coundmacas Schoch.) red fescue 

(Feduca rabra L.), meadow dame (Persian priamuns Floods.) peresurial ryegress (Lolmin 

perem e L.) creeping becatimass (AItmuts pahmaris Hisis.) aral raltup (Agrosins; aflia L.). 

S uccessuffil gme mansfier in such forages and tualgiamse; has been accomplished by 

30 direct uptake of DNA by protoplasts and by bombardment of cells or fissues wish DNA coatial 

m[croprojectiles. In both cases, the diameter is followed by whole plant regeneration. Much of 

the work his focused on developing and improving protocols for the transformation and have 

used the repairtu gene uidA coding for -glumoriandam (GUS) and the selectable marker bar 

t?tcoffmtolemeetophosp?o?c?-bm?h?bicid?. Pamfoftheminsfiannatimahas 
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been provided by polymerant chain vacuum (PCR) techniques, rartharm hylinclizateart analysis 

of moseculand ?A, western blot analysis of soluble Protein (gene amount), and southern blot 

hybridizahon of total Smomic DNA. 

5 t1t, Herrasyloft 

A hansgonfic plant Rammul using AgrobatrVericau muniquoudmi metbouls typically 

contains a single gene an one chromosome, although Multiple col;irs nor possible Such 

managenic plants can be referred to as being herairzygem; for ft ended gene. A marce accurate 

name fiar such a plead is an independent segragant, became each bromformed plant represents a 

10 unique TDNA biteganiquat event (U.S? Parent No. 6,156.953). Aminagarojorrosisgeneraily 

comensingd by the lionerica ander absence of the mosques. A Inuesourygout grentype in 

which one allele coraniamad; to the absourace, ad floo Immense is " designated IVEMIMMIS 

(US, Patent lqo? 6,009,437). 

Assuming normal hirmilTygOsirf, "Ifing will "suit in maxim= 90DOtVic Sastragtalml 

15 in the first wified recombinant Seressfifirm also lonowit a; the RI an R, generation. ThoRl 

?aa?onisp?w?byolfmgt?ofiginalr?b?iliM&Wkno?m?ROarRo 

goinvormu Because such hased sea; a a dominant allek, in the absence of fitskay: andi 

seentiong only one hatenzygers; lower is required for tolerance caperession, one most would 

Theodore, relatively few RI Plains 

20 need to be rawrom find at least one resiabribut plusermlie (U?S. Patent Noa5,436,175 and 

5,716,760). 

As mentioned abmva? self-pollination of a hurrazygron; menagerie regenerated Plant 

should produce pirgarry equivalent to an F2 in which anniximiately 25% should be 

barratry, strongman phards. Self-pollination and tuatcrossing of the F2 corollary to non-

25 transformed control plams can be used to notably IMMOZ)IlDRIS intrastate Plants com to 

ammainthelina. Ifthe progeny initially obtained Were does cures 

loollination, then identification of hernozygous Muragortic Plants A] require On additional 

generation of self-pollination (U.S, Patent 5,545,S45). 

30 IV Seml,Sterl]MY And GIROCSIURIVVIlle 

A no GarrussialfirtiG 31041UY IIWXUM 

The GST can be compsed of twu or does elculatmon 9 nex-SPeculfic limanter, a sainchle 

gene nod, optionally, a region encoding a hounquaren anyor mentpusase. Normally, the GST 

construct ends in a trwactilmon terminator element. The inclusion of a momposon or a 
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transpossue sow" is specific to the application of selecting for dispermad transpositions and 

not neaccersounly used for the purposes of shamming hemstrission of 

Sex.specific prestaxam that may be used inchulc but mount bound W: pcAlves-specific 

promoters from under, rice, tomm. tobacco, Ambulopsis and Brasaspea. Several other 

5 exarnpuer can be found in (Inulaniz. no proonthar must no specific to one sex (male or 

femle) road specifically drive &= expression after menosis I when bornalogous chromosomes 

have squared into dildrand calls 

The suicide gross is used on Ull unwarded rework, products. !lubcidor genes include but 

we not banned W: because, taxsela? sort the diphtheria toxin A gone, Two alternatives to 

10 using a suicide gene include 1) using antisense RNA technology W inhibit expression of Senes 

essential W the viability of the pollen or %a egg; or 2) mutations door ore incapable of 

through one of the sex", such as deletions that are out But 

of these alternatives can be need to achieve smi-sterlitY. 

15 B Semi-SteriliN end Chadic Sterility Fi 

The rems -serno,shrility. arms ’gerrefic sterility filte are used by the investors to 

convey the idea Und since sairidet gene expression is candined to post-mmosia 1, only 50% of 

garbetes will be cluninated when the GST Jocus is hannixygons and segregates mrandly in 

rddosis? Me is due ot the &or than melact not GST locus is present In the genortme in a single 

20 copy condition), the suicide gene will be unbounded to approximately One-half of 

the products of nations, resulting in a 50% sonlitY can. PoUen intending the GST will not 

survive if a pollem specifist pretender is Wandaly linked to %a suicide gene. 

The production of 5M viable pollen is nocessary her the recovery ofeliVerstd 

transpositions aradfor to prevent ustragems withanot a trejor effect on male finfility. 

C, gend-Stonlov 

The cournat invention describes the use or a technology that ounces garnottoPhYtio 

such as pollen scou-soollity, to %=rate a "genetic surniny filter" that 

clitninfites perverse that Inlanit a slascific Complex. of a pollen-

30 saw tic pruhmotcr into tho GST prevents use nammanesion of twIsgeralas hand VO the GST in 

pollen inheriting this usualness complex. 

This ousbagence complex may sho contain a I auncharg site for a tramspotuniv element 

stupor turnorposase game. In this case, the elimination of the tracergeno complex, along with the 

hensposun donor site earlier has the nor Cfive Of eliminating nearby 
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while watching air evern; that have recondbined, with tue traingfiree complex or 
that are disparrincil (no longer linked in the GST) throughout a gersome. This methodology 
overinnies several carmin limitations of minposon mucallemessuir Strategies that favors mostly 
localized over dispersed transpositions. The invention gradly improves on the "train use of 

5 negative selectable makers to achieve ifispersion (Southeaster, V?, at a4, (1995) 

Games Dev. CW 14: M7-8 (0; Ticuff, A.F. at d., (2 W9) This Platest Call Val. I I A 941-1852). 

Moresiver, Pose war of the genetic sterility filter to amount transmission of a transposeasee 

source strabilitzes the newly Interpreted elements in progetry, thereby eliminating somatic or 

secondary transposition comor that bournin mutation identification. 

10 ne answers ofthe wait and its nominated tramalressou arsaitor treensposise. 

may differ in dicals depending on the choice of suicide game, limitations, translation systems, 

indspecies. It is implasized, however, that the same basic cae be 

wind to recover rommosdifins in riany plassis, both monampts and dicoL% in each species such 

as ounce, rice, soyboams, wheat, rude, barley, =it in nowplarat systems, such as animsda and 

15 fungi, that can be sexually propagated. Furthermore, an alterionfive strategy W micriusname 

elimination is to eliminate firicale transmission of fire managers: complea by enguiestring a 

rutgaporit suicide not. 

no serri-stenlity hurt Is used to eliminate the Products of weimis (gencrime) that carry 
a pardandar chromosomal ramit, such so a jairrichnig site and/m tranSpolasue same. 

20 This "gerach; stall fillese is mast to eliminate male or female transmission of a causgeres 

congplex. ?s elimination process; has to wo effect of antrimbong for orthogonal (dispersed) 

tracepostat elements in elements that recondensed from the launching site; it is also used to 

simultaneously eliminate marearission of chant gerness, each ar a tramposuse gere, thereby 

stabilizing un proganty. To achieve serni?sccnlity, a number of preferred methods 

25 ams wridemplansid by the metric brinadlom one methods Fall" an dilarfirg 
cricotalnue-specific 

exponsion of a suicide garic to Ul measured macrospares. Thas method is actilevedl by 

=playing a spect Re Founder, such as a pollea-Vochric promma, Food to an 413fropecte 

suicide gene, thereby killing only the Products a f unions that have mentions the gent fusion. 

For a single copy tramagerne in hemittylams condition, flus requernefts 5 (Yat, a f the Senate. 

30 B ecouse Fallen is produced in large excess, reducing Fallen fam litY by 5WO has do Major 

consequence on subsequent seed production. 

ftie aspern of the current Invention reladrig an generating sarm-sterility differs Poor 

previous methods aimed at sclerosing fall male-sterility for hybrid seat production that are 

hationa in the sm. In those uniftiods, %a aim has been to achieve complete made StNilitY to 
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facilitate the commercial production of hybnd seed. This usually involves expression of the 

suicide gene in the sposophyte or in Oil mirroapores. For instiono% barmse capmssion in 

taperal cells results in complete male sterility (ficals, T.P. ot al. (1997) The plant C ell. Vol. 

9:1527-45). 

5 dwdemascl result, i.e. lacanswitema 

microspre?specific suicide licur case its associated elements we present in the genome in a 

single copy (in herruzygoes condition), the suicide gene will be senarmitted m approximately 

one-half of the moment of mciasis, reaching in an average of 574 semi-sustinty, a rate of 

viable pollen production that is commercially canarce"We lashybrid smad produchon, Forthe 

h) prevent taverner, the production of 50% viable pollen is necessamy and important W recover 

duspensed mareporsdions ated/or Ur prevent trampos"a transmission. Hence, the gamemphyfic 

senility mut is used as a filter to eliminate undesirable genomes while 9 the same; time 

allowing other genceres mon-massilenic and generous con"g; caresposed chancrous without 

the donor element anclor gere prevent) no be contained. In mat embodiment, the 

15 pmem invention makes us of this "genctic senility filter" to eliminate a matargme complex 

containing a transposan launclaing site andfor tramposaser source. 

V tradifteMetbods 

P=plam The improvement of open-luallinated pappulaturns; of such 

20 craps aw ryc, many protect and sugar beers, heritage gracies, Itinames so& as alfalfa and 

clever and tropical pre rears, such 0 carce, coconuts, oil palse and some ruldher, depends 

"Wenually upon changing spene-prepuerecies towards fixation of favorable allefer while 

maintaining a high (but far hour maximah dogrec of UniformitY in such 

popwarkers is impossible and in an omn-pOlImWmad variety is a statistical 

2S feature of the population as awleal? not a chaurtmortstic OfmdiViduad Plants Tam,the 

heterogeneity of Wers-pollinated populations commeras with the h0mogmeitY (Or vmUaKY SO) 

of mixed lines, clamps and hybn&. 

Population improvement, medrods fall naturally into two groups, there based on purely 

phenotypic selection, normally called mass selection, and test basexi on selection with 

30 progeny testing. Interiesualation improvement utilincs the concept Of Once bmCdOall 

populathoo; allmving geneg for Dow men One Population W MICAINT Pima in one population 

(vultivar, main, ecotype, oranygempl"m dtlembatm011y (eg,by wind) 

arby?dorbybe"(??nlyApUmellifmL.orMegachzierom?dataF.)wl?Plmts 
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by isolating plants with desirable nine from both sources. 

There are basicedly two primary mcphOdS of OPen-POUinated popandationt improvement. 

First, there is.the situation in which a Population is changed an mose by a chosen selection 

5 procedure. ?cou?e)smi?myedpopuWfion?atisinde?teiypropag?lebymdom-

mining within Itself in cadiatioso Second, %a synalsoarfic variety shome Me some and result as 

population improvement but it not itself propagable a such; it has to be mcorimmoad from 

Populations son well knowit W firose: skilled HL the int and comprehensive reviews of breeding 

10 Procedures routinely need for marlinsving cross-pollinated plains are provided On nommus tests 

andi articles, including: Allard, Eralt?p? TOM Wiley & Sms, Inc. (I 96ft 

Longman Group Luened (1979); Hollister coal 

Miranda, Chmmimaive Genences in Marza Breading, Iowa State Urdwersity Press (1981); and, 

hatuar, John Wiley & Sam, file. (1988). 

15 

am the scerl composited without progeny testing to produce Me following gmarration. Since 

selection is based an the nonernal parent only, and Mine is na trumal over pollination, mass 

selection mounts to a farm of immai coming with selection. M stated above, the purpose of 

in= selection is in increase Me proportion Of superior gentitypts in the population. 

20 qvaiditics. A synthefic variety Is Produced by croussing in ter &a a number of gern typ is 

selected for good combining ability in 41 possible hybrid ismatenthous, onfla subsequent 

ma?i??ofthe?etyby?pMna?n, 

lines, a in saim argue beer raidlatim; (Vicia) or clom, us On herbage greases, 

cloven and alfalfa, makes no diffirserms: in principle. Parents are sclecatedi car general 

25 combining ability, sometimes by Out crosssS or t0gamints, more goustadY by Pcl? 

Parearred good lines my he deliberately adned (e,& by selling or sib croassongd. However, even 

if the parents ace not deliberately inbred, selection within lines during line maintenance will 

ensure that some inbreeding occurs. Clonal parents will, ofisruse, and 

highly heterazygow, 

30 %other a syraffinoto cam go straight fircem the permit Ued prooduclion plot to Me former 

or =at first undergo one or two cycles of multiplication degranda; out send production and the 

twice and us thus considerably ratrovied! froms Me original SYndiefic. 
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nanspome in =4 car heastoose trumpanow not do not efrooda but contain unninal 

fti;funcia, usually inveried returns, requited for tioniqueftion (nonautommoratus elearrentid. 

A Ds Plements 

5 In one of the preferred mbodimmits, a Ds element is oordiamplated such that it contains 

the foremast sequences raluire for thimposition (Couphard, G, of or. (1989) Pmc Neil Acad 

Sci USA M:9385-8; Chatterjee, S. of of, (1995) Mai Can Gann, U9181-8), a national 

promotion (47 CaMV 35S protection) ffised to GUS reporter gerve for announcer detection; m 

orposift oriethation, a Time succorer sift noted to an ashismaed f1tantrum due voctrOtit 

10 GFIo giant (H=ktZ J., a al., (1 "7) Primc N4 Aced Stu USA. 94M22-7; FlOseloff, I., al al., 

(]9W)Matho&MOlBiol. Cell Biol.59J39-5 I) for 

gerompinglourposes. ?sD?elm=tcmbem?ws?fQrenhmm?painme 

mention consortium in gone tons; in thc other ormistafism, win respect to farad gone 

transcription. A second embodiment WinDs substitutes a tifteariPtionel inativatOr at One end 

15 of the Its elcuremn in order an generate gion-offatiction muftfionk Both elements cuum a lox 

P site for sitc-sptnific recombination (0slooraft B.I., at all. (1995) 7:681-701; Medherry, S.L., 

Or al, (1995) Nuoledc Acids Res. 23:495?90, Qfim. M., at al- (1994) Frac N&I Acted Sci USA 

91:17h6-10) and the bar State nompofter, C.;., a al., (1986) Eli4DO 1, 6:25 1?23) for 

herbicide (Firialtulf) for tissue culture and son selection FiraftMos nw registered trialunaric of 

20 a glulaguraft harduckh. 

Treftipassons have great notify in gernew: analysis and Rotational genomic affilysis Of 

bricteraid, farigal, Plan end around gerforem hi plants, genetically ongswered transposum 

25 have bom sumOcessfully introduced into several species (for review me SUmboaft= V, <1 996) 

Trends Phout Sci. Vol. 1:184-190) including free Uza? T. Of al, (1997) Plant Wl Biol Vol. 

35/1-2:219-29), future, Arobidirlisis, latrine, and several othm. Several investigators; have 

,aft up with ingeakeft oftdkhj?; to enharce the aefenney of resovermit triongtosition evette 

including owthals for padifive solixdIRM for transgroanion (Fedomff, N.V. of al., (1993) Planar 

30 J. VoL3173-289; Honson, M. A. at al,. (1993) Proc Nad Aced Sol USA Vol, 90113?6242-6), 

fthfdon for unlinked elsonsaft, (Thaster at aL, (1999) flit phist Call Vol. 11:1841-1852; W, 

R.; Sunhusaft, Or al? (1995) Gerve Dev. 91M 1797,8 10), diversest launching sues 

daroughout a joreern (Cooley, M. B. Or al., (19%) Mal Gen Gained Vol. 252fl-21 94-94, 
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While roms soUsnoon is sometimes used, tunclansy testing is amondly tomferrexi for 

polyco%sua, Imcmuss of theirolumoonal simplicity and obvions relmance to floo objective, 

mem;Y exploination oftpessem! combining ability in a andante. 

The number of poremal tin" or clones that enter a syrultem; vary widely. In practice, 

5 numbers oflameartal lines range firms 10 In several hundred, with I w-2N being the average. 

11mad based synobefics firmed fimm IN or mom clan" "old be "po%tzsI w be am= stable 

during wand multiplicaflon than narrow based stradmics. 

Hyluniq A hybdd is an inalMdual 91=1 resulting hom a omen bervesm parents of 

differing genotypes. CommencW hybrids; are now used calausively to Mary crops, including 

10 cam (ortin), sorghlar, sugartsen, stanflower asid lavctaofi. Hyloids on he fiarnmIl m a number 

of difflarml Wayss, inabadma by caessmg two parents dimcfly (single cross Itylands), by crossing 

a single coms hybrid whia anarther parent (deree-way or triple cma hybrids), or by mssihg me 

different hybrids (lour-way as double cross hybrids), 

Strictly spontlorg, most individuals in = out Ineading (i.e., opert-polflaratcad) population 

15 arc hybrida. but the term is usually resenved for oemw in which the parends are individuals 

whose germane; are suflicioudy distinct for them W be recogwiz? U different stman" car 

substwasms. Hybrids may be twits or sterile depending on qualinnive andlor quantitative 

differences in the Sermon of ft two parents. Hcearosis, or hybrid vigor, is roundly associated 

with inocreaeosi hetermsyltosity drat results to increased vigor of growth, survival, and fertility of 

20 hylonds as compound with thas porearall lima that were used to form the hybrid. Maximunn 

hetmais is usually achieved by anosling mo generically different, highly mbrexI lines. 

The production of hybfids is a well-chorelopool industry, involving the isolated 

production of boffi the pattenral lines and the hybfids which result from craning those lines. 

For a dandi led dzauouam of the hybrid pamducti an process, sec as.. Wnjdx? Conamosucial 

A* 
25 Hybrid Seaxi l3roshonion 8:161-176, jn_d?htadg wpm 

Transpossorts are lonsestic elhonsons capable of transposition (movement) from a donor 

commossomaj site to a target site on flu, same or diftenon chromosarnm Troosposons 

30 cause mutations by bourbon into coding secluences, unmons, and PmmGUM Oftoo complete 1Y 

eliminating target gene activity, Mutations caused by transposocs on oftem be destabilized by 

?cormoftpmteim,colimtivtlyref?edto 

are required for the excision and integration of thus tramposon. Transposorts that 

encode thenr own source of marnprowe = rederred to as autonomous elements. Supplying 
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Kamp, S. et al.. (1994) Slat Gen Games Vol. 243/6:W-73; OnanianwD. 1, at al., (1991) 

Genetics Vol. lZ9f3:833-aa;TaIrWn,F. LetaL, (1998)PIaml Vol. C. 

M, at al., (1994) W1 Gen Gend Vol. 142/5?573-85; van der Biesuce, E. A. al aL, 1996 Met 

Gen Grad Vol. 25113:267-80) and addling Sucturnes low clements such aa Schermer and gone 

5 mape (fw reviews sic Shadcrim, W.C.. (1990) Notitchnialogy M743 1; W, R.; Surislamem, at 

al, (1995) Gens fiev 9/14:1797-910) Wall transcriptional activation (Friona, ItL St A (1995) 

Methods Moi Biol Vol. 0:291-94; Kakinento, T., (1996) Sitience Vol. M5289:982-5; 

Kandinsky, L; 0 aL, (1999) Sitiene: Vol. 29615"6:1962-5). 

Even given Me causermous; progress in Go utility of composerns, they mill have 

10 limitations for functional location analysis. are offixi intowboamoincol, ofteri 

within a shom physical distance betheatern donor Sao targat Sites Gdoorno, M.A 0 al, (1992) 

Genetics Vol. 131939-956; Athma, P. at al., (1992) Genetics Vol, 131:199-209). not 

limitation mation Gat most new arsenious =or in regains sumnustrifing den doctor site 

launching site) with many fewer customers found disported remaloodly throughout Go Samoan. 

15 Socandly, the Pyramus of mossapetaidson is not usecally controlled handling to a great Many acoustic 

treatment, which San not trawainhadl to progeny, and developmentally early transpositions Gat 

can lead in non-constordarrace in germinally nominated event, The inability to annual 

Satanically and animatedly can result in a high betalconturd of also positive 

imemons to gema of interest due So the between somadic well genninal 

20 mattaturna[ evenon. 

C, Currant thato-of-Ge-Art Methods to ll,=cya Demanded Traralapositiodis 

1vto methods sue comently available W Partially overcome the limitation of Asm-

One Method] MAW we affirs: dispersong transpason Imenching Sites 

25 throughout a gerecome. ? Method, however, raptures a large number of trungrotic Sooner 

lines to Sclaiwas widespread girrennut ceversige. A accusal method to response Mosposition 

enatims is to munploy amegrative Selectable maurlvm(&)? Such as uz?, pehA, R4N, or 2 ryiWme 

deammme gene, to scicm assigned the dimor Site containing the exampoSan author IMMSPOSaac. 

Selection against Me donor aftercare also sudessas against adarin’ (Imiced) assoultiag 

30 in for unlialced transpositions. Negative selictions have beem used in Ainundoenis 

to recover columned Dr and Spee compositions (W. R-; Sundarrean, of al., (1995) Chates Dev, 

9/14;17974 10; Tussim, A.F., et al.. (1 "9) ne Plant Cell’Vol. 1 IA 841-1852) out me 

negative selectattle markets San rated on proherricide conversion (O’keefe, D.P. et al., (1994) 

Plant Physiol Vol. 105:473482; Dotson, S.E. at al., (1996) 7tae Plant Journal Vol. 10/2:383-
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392), a process; fascistically careemble to soil selectiona. 

Novembeless, the we of negative selectable markets imposties striods firmumoms on flat 

recovery of large members of independent Unifications, First, several of these winners 

require the use of wsue?mbwom based CW. R.; of aL, (1995) Cents Dow. 

5 M4:1797-8 10, manspwaam (Fedorccf? N.V, at a, (1993) Plant I VOL:3:273-289), a labor-

intensive procedure thin adds great expense and nine an fee process of recovering large 

numbers of disperan Secret, westative selections me based on life elimination 

a f progeny carrying linked elements or wansposase, or awk by chemical (Fissure, A.F., el a I., 

(1999) ?c Plant Cell Vol. 11: 1 M I - 185 2; W. R.; Sunclumem, at at ? (1995) Gerfas Dev. 

10 SYIM1797-810), Pmgcnyel?nafiontmbcproblmaficwhwse??baishmited. For 

instance, in a plant such a fice (One sedan, a prealwarmandy self-pollinatim; species, 

forproung Us todu aw and greatly limiting the number of progeny that can be 

readily claimed. Herace, if Uniffesimin rates are low and Upliffictill trasupwiti(MIS ?fOgMt 

the mnm? of momerposimm arrive, it would w rc*ty, and balance"] to we negative 

15 fairness to recover dispeand! frassamositions. Fee instance, accounting for a rate of 1.5% 

50% oreficitic inspegation, and only M, unlinked or MtOvdw 

10,000 waresperesifiom by outcarossing; "old require an returned several million Progeny 

pints. Finally, me we of negative selectable allows, sun Us prooluarbicides, com have a serious 

environmental impact and be costly due to me applications of chemicals fast my be needed to 

20 select for large numbers of pregary, carrying datipperad transpositions Moreover, most of thesc 

imerards we not approved for field use. I 

VIE Tramsewaft 

25 A Further limitation wasocumal with Using rameTWOUS far MUM9?s, Ine-callinifUl 

and fianctional Sentraffict probnes. is mis lack of developplassintal said temporal control over the 

pment, or under ine control of constitutive pracrouses, occurs during vegetative development 

Of the plant. Vegetative entession of a Unisposwe source leads an amount tinvositions. 

30 near, fiewmorwas we Unmounted to progeny (instead transpositional only when daw 

amount cell lineages later produce wagonette or microoptime. This is problematic for two 

means. Offe notern is that mainewilions thin occur during vegetative Or early "Interactive 

development can be clonally propagated and later Unsecured into many insures, resulting in a 

l?gen?b?afno4-ffid?mdmtelemmO=O??inMgWY Tinsismadenablewhen 
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of independent marepositiona ary needed far functional gercurroc analysis or 

&ernetagging. Second, somatic transpositions often do not Include lineages met give rise to 

gametes, ouch as those occurring in epidermal lineage; or in narnmal vegetative structures. 

These transpositions are never meicatically armarrafted and therefore go anecoverai in 

5 Portland. nit is Problematic becausts three somatic events cm? be falsely Identified in fears 

DNA samples as ornadons, yet are never Movemd or Progeny. This is especially problematic 

when mucalonal tureens are PCE-basexi maroons chemical (nnow, A.F., at a?., (1999) The 

Plant Cell Vol. It 1841-1952; McKirosey? B.C., at al., (199S) Plant 1. Vol. &6 t3-622; Krymm, 

P.J at at. 11996) Pmo. Nall. Amal. Sol. USA Vol. 93:9145-SM; Fray, M al al. (1997) Science 

10 Vol. 277d9&6"). 

In a further embodiment of that moment invention, to minindizar One prablarra of somatic 

transpositions, a traosposwe Saba is pieced under the commol a f a ltamoner that 

drives gene Wramorn in sulaVokeranal linerages a f the flo"r that lead to the landucthat of 

mirsaspone; and megalloomer Such promarters mclude thave food in States such as agannous, 

15 annalist apecalQ, spasaW, losallac, and their homalop faced in other plant vecies such as 

norize,arx1rice. For example, the operably lartmoStmdrives expression via reporter gone in 

pelat and sepal Primordial cells ofthe dweloping Ron) manstares. 

order the cormal of the Ap3 Promoter Mum in fast ave comfined to frost 

development and, when occurring in jobtagee that give rare to then events will be 

20 transmitted to the near generation. Cream] of munionsithas by this method has two effeco;: 1) 

it &hurt down somatic torablaran It ans; ad 2) it trade to a larp another of independent 

troulmsinons; when Indian is derived Sam assay difficarat floral moonstone. Banco, somatic 
f 0 otste, can ? varopled wjqabsa? the concern of somatic or secondary transpositions, and each 

Racal boatman becoadoe; an indelreandent senora evtnts. 

VDL Itice - A Model Plant System 

A Rics, Agriculture in the US And VOTICIA& 

Approx[roately, half of the world’s population derives its caloric intalre mainly from 

not. Annual worldwide production levels art Over 400 million mashe one, grown on over 200 

30 million latertares (Antrayrome; (2000) USDA World Agriculture Supply and Demand 

Estimates. USDA Agro"IturaJ Marketing Smicc. N1311CM2011 WASM-362). 

At jonnant, the U.S, products 7.5 million metric tons of rice per yea, Planned on 1.4 

million bectmes, resulting in SIJ billion dollarl in conamence (Anonymous (20110) USDA 

World Agntmintre Suloply and Demand Estimates. USDA Alfficubmat TARAvating Service. 
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Publitaaion WASDE-362). Mom than two-thirds of me rice produced in this country is 

scorned W markets, mainly in Asia and Latin firaterica, malking the U.S. the third largest 

exporter worldwide. 

Approminately 99% aftherice vadmits curremlygrown are the result ofpubfic 

5 breading pmgrsm? many originating from brectfing programs tportsmetl by CGVJFr 

international research canderu seach as bournatronad lUcc 

Restarch lustione MW and International Carrier far Tropical Agriculture (CIA’I?. Tla: 

majon ty of US, rice variethas = developed in than scene of ilakant Louisiana, Mississipp i 

Team and Califianda. Agripatithad biotechnology is becoming increasingly important to 

10 develop modem varietal rice littes; biotechnology development is expected In greatly assist the 

16 U.S. rice faravers compating; in gas global markapplace I 

H. Rice as a Mdal System far MCNE10001 DOVOICeem 

Cereals include the most informal food crops in the world, and are considered! a 

15 relative Jy newra appoo, evolving flant a communt ancestor rady 65 trillion years ago (Marvin, 

W., at at, (1989) Nature 339:46-48; Moore, G., 0 al., (1995) Trends Grant 11:81-82). This 

young history is rafiftmai or a remarkable degree of commadran in gerve structure and order 

even though differences haw arisect in gername size, hapoid chromosome; another, and 

variations in repetitive sequence composition (Mena, G., at aL, (1993) Siolmelmologly. 

20 11:584-589). For exampie, the precom gencrove is B-fald larger dom tuat of rice (Adin, S. ev al. 

(1993) tharaws W:7990-7984) and organized into a diffierem panther of Yet 

comparative molectalar analysis but 540" that extensive airman, can be idevatlltd between 

much of than gencon" (Aim S. er 4, (1993) Genetics. 90:7980-7984; flencrenzen, I.L. el al. 

(IS93) Trends Gave. 9:259-261). 

23 lUce is an outstanding model plant for the cerend games. Rice can be used to 

investigate basic biological Issues and up Iturn about agronomic trans such a yield, hybrid 

vigor, and single and maggleme disease resistance. Differsit races of me ar: adopted to a 

wide variety of eavanatmental situations, from tropical flooding to ocroperate dry, land, an it is a 

model for real life adaptive responses. 

30 Met has a relatively short gamermurn thas (90-120 neys, making it possible to obtain 

three or mom geortrations per year A herge collection of mutations have beter discovered and 

Characterized in rice. 
Tanagetac rice is efficiartly generated by either tlfs4 Y, c! 

Q I.. (I ?) Plant 1. 6:27142; HK Y,, et at, (1997) Plant Molec Fla. 3 5:205 -2 1 It Zhang, I ?, W 
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aL,(1997) Mal Buzoestrial. 8.123-3 1 (Clarion, P., or at., (1991) 

Biotechnology. 9,957-962; Buchholz, W.G. a all, (1999)MerstassabsMolluol. 81:383-96). 

Mout impartantly, doe has a treatments Size ribritutmatelY 500 riegsbarsom (Mb) 

K. et aL, (I"l) Plant Mal. Biol. Itorion. 9a()8?218), only about 3,fuld 

5 larger than that of the Arabuloquatur genorne, =it schexhated to be sequarvant, moral ZW4. As a 

merincer of the Gratitude =it Set importmak coup pbar? a werafth of infarnmetion 

about important aropects; of plant buroff car b e loudest from the one letworrucei (McCoah, S 

(1998) Pm. Nall. Acasi. car. IJSA 95:1983,5; Wilson, W.A., er a[., (1999) Genetics. 153:453-

71). 

r, Rice Generating 

Woe is one of the darser usersely intranet plant (M?oucb, S.R, at 41, G997) 

Plant Mal Bar. 35:99-99; Parmerid, 0., et al., (1996) Mot Gen Gerrot. 252:S97-607). The Ovc 

bassat-dowelopett recombitiatiouret drops are those deraelopsif at Comosell 

15 ljrhi;? and U the Rios Germans Fmiect (RGP) in Auction 

an which an= than 3,000 RFLF ansil SSR makers have been 

matiperl. ne YAC-based picrucaul in* ofticai comaxis same third "% of the stations and 

contains 4,000 trapped IlSn (Athikawa, L, d al, (1999) Canadian Q.-nO-7). A PAC libray 

of 71’am chains her benor mapprid with ST!ts and 1357v and fee railroad clones cover 

20 T"BACHIndince; with37,M Saul 55,000menuars have 

heart BAC-adz scourearced out faigoor parronol =it a BAC-baromi plalmicid aterap has been 

acquarsocaM pritterrearecist). 

?c two sparrourre is conarraged to amount 500 Mla K. of a t., (Ifir 1) 

Plant Mal. Trial. Ratio". 9?208-218) arok 3SbsM inar". The International Rice Geramne 

25 Sequencing Project: Woe bounce, in 1998 Us Obtain the OESTIPhus g(Toome SeCiessice Of Orlau 

sadiu cop. jarerrojors no. Nippraboadr. Tera accounts we collaborating us this effort. CutdrulY 

about 10 Mla have hem Submitted to Gerilhatc. 

30 The Soon justification far the use of asurpossons is thair distinct evor orArr 

Was of munagents for firecturrad gerwrion; strafter. In doe, T-DNA and 

moriagedissur bidai serious lidussamom. CurverAtY, both metlakk various Oinathroul fisirOe Callum 

selection =it somade m8enevation to S%S)W brMud0m, Pracracres that we in Officient, time-

consuming and prona to induction of Ruzu)Oral vadadial (Bac, PJf, et a’ (1996) Tranageraic 
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Res. 5:4)7-103; Events, D.A. (1989) Trains Gabor. 5.46-50). Sort agents gaticads only stable 

insertions,witoh subsequently lova"he unlity ofarty, mumt allele. Tolftlaorcomphrate 

matters, T-DNA inoestions tre often [urge, atimplemi Walm arrays, cording difficulties with 

molecular analysis of iturtant alleles (MeTiziney, E.C., a al., (W) Plant 1. "13-622; 

5 Krysm, P.J., at al., (1990 Proo. Nall. Aced. Sci. USA 93:9145-9150; Krym, Pl., ecal. 

(IW9) Plant Cell. llgNM290i Gallibat, etal.. (20W) Functional St hitnipative GerflorniCs, rr 

press). 

It many insunnica, single loss?f-fiamoori mutations, So& m T-DNA. or 

alld", will not provides sufficunt information to therive grain furiction. 

10 For insounue, based an youread studies to datc, annoy gone disruptions do nor location a readily 

dbourbable plecaurtypt: (McYinacyr, E.C., or al., (1995) Plarat J. 8:6134522; Krysm P.J.. in al., 

(1996) Pass. Nod. Aced. Sri. USA 931145-8150). ThiSdominotunplylAtkorgarms 

importance, luivoreer, since immoor of these grace will have Partially redundant, overlapping or 

specilic fintortionat not cleanable based on moThological or devoloparrated screening of mumt 

15 lines, More cloaded hilarrobardion, such a expression analysis and additional alleles, will be 

generate stable We disanifions by sample intention GereeticallY engineered DS chsonefters have 

been successfialy introduced am sawrad Fluent soccies (for verrim see Marromason, R.A. 

20 (1999) Fine. Nag. Mad. Sci, USA 95:2021-6; Sundarivesou, V, (1996) Trends Plant Sei. 1 184-

190) including race (burva, T., a al (1997) Plant Mol Bad. 35:219-?). 

flic utility of for toacdarral gombervis has been youtfly eadbasterl by 

building features into synthetic transfuse" such 0 engineer and gone runs (for oa?qtws see 

JCA, (1998) Prbc? Nod. Mad. ScL USA 93:20214; Shadinm W.C. (1990) 

25 Boateclavology 8:827-931; Subdurnan, V.. Springer, er al,. (J 995) Giants Dow 917!q7-810) 

and barearipatimal activation (Prave, JC at of. (19?) Methods Mat Dial. ".281-94, 

gotionto, T. (19%) Sidene. 214M2-5; Kardoilsky. I, cof a., OM) Sci=? 296 190-5) 

By incorporating So& features, even gmas let are genetically redundant can be functionally 

saidlymod. Moat impotently, the ability to restabibilize a annisp000n cretities don LOWFIC 

30 OWroody to effIciabody generate donvarve allelm and 0 offiriesudy aroolue nearby guess by 

localized tionstrosition properties Qfthasa elemartat (Long, D., at al., (1997) Plant 1 11:143,3; 

Jones, J.D.G., et al., (lu9G)PlantCelL 2:701-707; CidsontB.I., aid.. (199t) Genetics 

129:933-44). Starting with a just a fm, wcll?broswaoized areaugarric lines and daw aqpropriat? 
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tometic, strategies, an turtearove oolluction of disposed hadespontions can be efficiently 

generated Without the need for subsequent tissue culture selection or regeneration. 

F Randomly nimingirso DuThrouthouddaelitce coupon 

5 The proorm invention mcludes methods that may be applied on, specific generates, 

includi" but not trained to, the 6" lmwcrrm? Rice is an monsinding model plant for the ceroal 

stages. In applying the methods of the insism invention to me rice locations, onat good is to 

produce an extensive collection of stable Ds mountain; that we distributed throughout the nce 

smorce. To accomplish fine tawk, Second Scardic slaustandes we with do main 

10 goods of remounting non-Indeatendird transpositions, dispersed ? transpositions throughout 

the ritegmeres, and Asmocificstron 

comenapplabot for am do the methods of the instant invention is Orym good ssp. jammor try. 

Nippordism the strain being sequenced by the MQSP. 

In me embraddisad of fin"idam invention, randomly depending Dis throughout the rice 

15 genome is consminigmed. Become Lir mads to donations lucidly allied over shourt gnome 

distances, larpostic sagramiliet; mug be und to counter this him. lin the put, this bas boost 

accomplished citing yonums; sperhade than basically involve sadectiol; najM ma Do launclimi; 

got in progeny (Summoned, V., ad a),, (1995) ?es Dev, ul 797-8101 Tissior, A.F, at aL, 

(1999) The Plant Ceti 11: E Ul-1 852), or by itmudly dispersuilt many launching sites 

20 throughout a Setwong (Osbome, B.L, d al., (1991) ?rgcs. 129133-44, Cool", M.B., of aL 

(1996) Met Gua Good- 2?:l 94-94; Emapp, S., " al. (1994) Mel ? ?m 243:666-73; 

Taomon? F.L., d al, (1998) Plant J. 14:401-11; Thomas, C-M., at aL, (1994) Mol red ?et-

242:573-85i vart der Esiomr, E.A., at aL, (I mod Mal ? (?kassd. 251:267,80). 

Two maregirs for dopecrodull Do composaftma nor cossisruplausel. no Fired method is 

25 broadly directed to horluchol; a polles-sp mi 6c suicide trair jirne an the Dr bounch" site to 

eliminate concentrators of the haddiching site tiong with my Unked clisessants, The 

suicide trut is engidemed by incorporating Proupowdrivilig exPregNim Of ad 

appropriate col deafflu gone. Since the lanumblast; site consumer issingic copy and head2YOOM 

in stock plains, 5 0% of the products of metirstis mum T-DNA sal WdOW ll,snefic suicuic; the 

10 remaining products produce viable pollarn. Those undimaosef! Ds that have recrandified, either 

ThessOcloidemar 

are readily detected in progeny by incorporating an herbicide marker (Idir lient) into deeDs 

clement. The herbicide marlser serves a dual purposm � M minmal tlsma?Uiftm selectable 
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Mures’ for ries transformation, and hour as a soilbassand selection Res prelacy tharbaring 

unsaid Ds elerments. 

ne pollen suicide method has distinct advantages ova previous scrateopia to select for 

mdudoxi transpositions. Its main advantage is that Pollen is Produced in vast excess arat pollen 
5 searni-eadity, is aivionamesitally sound =it will have little, if my, am= cm seed production. 

in progeny, 50% of the ast"Oss offspring (or 75% what setting) me called by mignive 

selection simply became they inhait the launching site (sandier arrumposoner state, ar expJaidnell 

below). In rice, when otaccrossing is ratuiral an waver trxmapowh? said Production can be 

a linnating War. Moreover, chemicals, such ca pridiahicides used for negative selection 

to (Tissia, A.F., a al., (I 9W) The Plant Call. It: 1941-1852; Daned S.B., so at, (IW6) ne 

plant Journal. 10.383-on) an neither astranatiaRy available mar rederally appruval for field 

we 

9JI97-910; Kobayashi, 17, a al., (IM) JpnJ. (astra. 70?409-22) we mannerist in rice. 

In we essilicalimant of the instant invariant. ft suicide but Is 

15 engineered using an approptime prommer driving the expression of a suicide leme. Stiveral 

suicide gaves mat available, including the bermuse gets (Go(drum KH., W al.. (1994) ENOO 

S? 11?2976-94), related Mears (Palaces, N.D., W al. (1994) Mal Bad (Mos1r). 28:469-71), 

diphtheria toxin A chain gain (Taustud, R, d al. (1999) Prar Nac Aced Sin U 8 A. 9& 12941, 

6; Nalearan, 0., at al., (1998) Plant 1. 15:799-904, a Kim, al al., 1199a) Mal Calls. U10-7; 

20 Day, C.D., atal, (1995) Deadopmant 121:2887-95) aid others (Det,(mg, A., al al., 11993) 

Call. 74,757,769). Tjuofthebam"eg"e?b?sh?tobemeft?vcwaywg?rate 

cell death when fased to a primatia (Custers, S’P., or 

al., (1997) Plant Mal Riot. 35:689-99). In comment in pricivious methods, the methods of me 

instant invasions, depend on generating semi-staffity, ft opposed W Contudele axis SUMlitY. 

25 which may be actieval an we aspect of dus present invention by edgmessaung ?arvscss 

expression specifically in nuctionspores. SeVaEd[ mmot? arc available for US Purpose, 

including both rice (Zen, IT., of aL, (1994) Amdr? J. Ismany. 8 1: 552-56 1) aid main P(dbm-

specific proornaturs (Hamilton, D.A., at al-, f 1992) Plant Met Biol. I Fi211.8), aid pollen-

specific prormhou flacir sawal dicotyledonous species (Twill, D.. a al.. (1991) Gains Dev. 

30 5,496-507; Kuldcauskin, R- of aL, (1997) Plant Mot Riot. 34:809-14; Castors, I.B., at OL, 

(1 "7) Plant Mot Bad. 3 5:689-99; Alboxii. D., at all, (I"I) Plant Mal Biod. M50143; ?M, 

Y. at at, (1992) Traugard; Res, 1: 1 Most; Ifivell, D.. al al.; (1990) Development. IM705?13; 

van Tuma. A.L aid., (1990) Plant Cell. 2?393-401)- Inaptclenakumbstimment,a 

heaulogaus polleuspecific pricanotar, such as thc? mmw promoter (Urnstran, DA, etal, 



WO 011649U 
.42-

(1992) Plant MaEool. 18:211 -8), is to minimize Me Possibility of gem 

soeftcing? 

Evaluation of Me efffiectivermix of Me polsort’suicide mechanism in eliminating T-DNA 

(launching sites), may W achieved our example, by =playing a conshoot cormsdamag the 

5 suicide gem and the bar gem into an orgamism such as me via 

ruediated T-DNA transfoonation (Goal, Y,, at al., (1994) Plant I 6:27t.82; Hitt, Y., at at.. 

(1997) Pint Molec Bit. 35105-2 18; Zbsog, J,, at al.; (1997) Mal Ifienecisnol. 8:223-31). 

Seven) single copy T-DNA lines (ECTLs) would Men be ideatifiesi by Scuthem analysis 

(Ameml. F.M., a al.fl 987) In. Cursecalp"Imals in tentacular biolov, ed, Chanda. V.B. 

to Boston: John Wiley &Sons, oric). To test for Me efficianxty off-DNAcUmmation, a PCR 

hansunisdonofflacT-DNA. ?smatr??uidbcpwfi??onDNAp?fmm=dmted 

progeny (e.g. aminimurn of 3M DNApoals, each mol containing 12 plame. Usinglous 

ansouncom Wood=, it is cartheophroti that other commuces may be tested, each as those Mad 

13 include a haresponse source implanted below), the Polish suicide inne, mal the Ds-ba 

tocerson. 

F Tramaecass Etarobasibut 

A harshest embodiment of ther instant invention is directed to emicandbut tot aftendent 

20 transpositions while minimizing Me Onm Clownish) 

,pmpaptLonftdm?iobcMs?"IonotnOn-inde*dmtevmm. Cormolawrthe 

developmemat timing ofusearpmation is whieved by usingloossoltolow incentives driving Me 

Ac (Romance, CM, at al, (1992) Mot Can Genet 231?433-41; Belcells, L 

25 a az. (1994) plant Mot DioL 24?199-98; Scofield, S.R., al al (1992) Plant Cell. 4?573-92; 

Swinbu?.J.,wal.,(1992)plmlC?.4?583-95;Grevelding,C.,etaL.(19?)?cNatlAcax, 

Scilftiklu:6085-9). S?WWm)o?s?otmmmvisagedinthei?nt 

embodiment. 

30 limit troasposase expreosiOut sItclusivelv W A01al devemleumn- went 

arpoessan loon matters "Plained below), to prevent vegetative transpositions. A flanal-

spezific promoter may be used to drive trentoosese cementation during Me formation Of araaw? 

pramma and several ars available that Preclude pistil expression such at nce (Moon, Y,H,, Or 

al., l 1999) Plant Mod Pool, 40? 167-77; Kong, H,G, et al., (1998) Plant Mot Pao. 311:1021-9; 
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Gimo,R., a a, gene promenters 

(Mena, M., et al., (t996) Schumc 274: 1 S37-40, MomM, et al, (1995)PlmtJ, 9145?54). To 

enhance the frequency of transportation, noth full-length cDNA and a unsecured version of Ac 

trawsposase may be arm in rice. The alternate vOrdon (0"103.807) has been shown to 

5 enforce the firequeney of transposition an hatmeloginn; plard species (Houba-Herm, at ad., 

(1990) Moi Gen Geist. 224:17-23; Li, M.G. at aL, (1990) Proo; NW Acad Set U S A. V:6044-

8). 

Lumbring manspumm expression to Domad development means that "on floret represents 

10 rearagersition is law � if Poll= from each owner is considered "owes of independent 

4k transpositions then the firequirmy of progerry seed dermod Som Defeat from thas same tortiver 

will be unfilatly � at least six thms mom antless (six par Vikidet) will be frustrated flare seen 

(one per spikelet). of the instant marificen include the we of 35S-drIven 

libill-hengthr and hummared) and flossally-exprened trompossint commacts; 
40 13 untrimmed into fice along with a simple Do element inscared line the S’ ? of a bar gone. 

Single copy insm lines are dom alizatified by Southern anodyne and mass plant me rearrested 

to wild Me, mabs?sterile Bilb females. I’migerry seedlings am then eutifecoad N won Polar 

applications of finifteD (a" below) an select pwagerry in which Ds has excised- Based on the 

mechanism of AivIts fiChim, J., a al., (1987) Genetics. 117:109-116; Chen, J., at 

20 aL t1992) Gantries 130:665,676; Grandolior, I.M. or al., (1962) Girectice. 47:499-501) mom 

than SWI, of these progiany contain linked a offirdoeti tramposed Do elements. Firedog-

resistant progeny from rech stock are analysed by Southern analysis to determine the 

effectiveseass of reacivery, of indithaidaps 

On" rewarmed, the Ds element nexxis 0 ba sursoliziel, yet so]] have the ability W be 

z5 mumbilizard To stabilize homposeafts thracesda, the appropmes tracesposestas gene is included 

within the final T-DNA causcrout continuing the Do launching sita. The fallen suicide provets 

in her ashoseem strategy eficaments the transference sourc"ang with the T-DNA. theresby 

stabilizing any manspond Ds element in P1139my’ Rentoodutingmewposioninsubsequout 

generations can easily destabilize the Ds idennew, parmiting lowilized mutagetands of 

30 nei ghbonng gross (?ngf, D., a al, (1997) Plant J, I i: 145-8; Ito, T., at al.. (1999) Plant L 

17:433 -4) or raconstrudonad (automation) mucaguresis (Mormem, M.A.. at al., (1992) G enetics. 

131:93 9-95 6; Aruba, P ?, at al., (1992) Genetics - 13 1; Diss, L al a 1, (1 " 5) Plant ? 1 7? 2 87-

94) of my single gone, 
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E?PLES 

Examplel GenefteCoustructs. 

The strathetic Erselevistawas condructax! by combumigtheFruill 3- ardsm’Jic 

5 required for transposition. fruracm ?3 (tuagcM99coolangeaRtictifix) (SEQ 0 NO? 1) sid 

?? (areguippegapagggegratagoigpegggia) ?SEQJD NO.2) am used in annuilify the 5’wd of 

the Activator element (Ac) fintra coordinates 4312 to 4565 bp (Gen1pank Acceision X01380) 

(SEQ M NO:3) while adding a Hind III cloning site W the 3 - end add both a Hind III end Xha 

I site to the 5? end of the fratiment. ?ritrnm P645 

10 (SEQ M NO:4) end PW (jawarripanotsitatilidnedgu9tgat) (SEQ M XO:S) am Well to arrolifY 

the 3’ end of the An charsord from consolidates I in 221 bp entli the additional EWM and Aril 

restitution sitsm were added to the 3’ end of the finigment asell an additional EcoM resection 

site wast added to the 5? end of due fragment being mprmlified? Three fragments were 

individually round in the voctor pCR2. I -TOPO (Invirrogen). 

15 P lasurroul PYU890 contained the 5’ ond fouipposed of the An element, aral p I ended 

pYU892 contained the 3’ carl Fragment o f the An element. 

pYU&92 was digested with Ecollf (New England Rio late), add the 230 tilde Pit (bP) 

Son Rl insen was cloned into do fee RI site of PIX19 (Cien0antir Accused M77789) W 

genereoppyUg". 

20 p?Slrt) was di?osl with HinaM (Now England! Biolabs), add the 250 up ins= was 

sulaclorrad into the Afindffl site of pleaded PYU899 giving due to Pittard PYU9M This 

plarmid examore the Yard 3’ ends of An, required Sar transposition, and an mornal PolYlituaw 

site for sabsequeort cloning pirmoses. 

A deletion derivative (pYU903) of PBLUBS? H IQS ?Shamserm) was committed 

25 by first dogeding with Sac I and Sol L filling inwiffiKlenow real rcligstsd ThcPlaadidww 

then digested wolu Asp 718 and Ape 1, fille<1 ot wela Kletwo, real rulegamed. The dinvace 

Period momentum adcledon of the restriction suce; ofthe Kjent-Sact polyliaerbut with an 

intantAoldoningsite. 

pYU902 was digested with Xhol (New hugland Biolabs), =it the internal 571 up 

30 fraugmentwas clvmsdurraflae?ol site DfPYU903 gusingdseto li?9? (Figiuv4A). This 

platoon contains the Yard Towns of Ac, and multiple cloning site witounthe Ds element that 

are now unique for the plassind. Tlus Do element is mimcd to as "Ds-polylinlud". 
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A 1.1 Wrom I the bargeno from Straphomiycwhygroscoplems(Genbot 

Accession X1722D) (SEQ ED NO;6) is histedi to a 0.6 kh Cat 35S promoter firagincat (Benfiey and 

Chas, IWO) 

5 VM0W) [SFQ ID NO:7) to create the plasond pM17. 

Plasmid pW 117 was digested with HinM and SnaBI (new England Biolabs) tied the ig 
fbightent containing fut CaMV 358 pramoter-bar gene-tervainator gone wait Mudd in with 1(lenow 

fragment DNA poLynnebase (New lingland Blonde). The modged Initiated wait cloned into the So 

sitt of pYU904 W gencrime pYU9q5 (Figure 4B). 

10 pM05 cannabis the CRMV 35S.driven bar gento Inside fact Dir-plylinker trairstiosable 

elment. T his synthetic Des ejeracht is headed "D?bar". 

VW946 � Tramosame veam 

The plastridplUJI08AContairs a oransposmec!)NAwidi a homebred neadingfirarne 

15 (ORF1103?807) (Lon arn Stoolittler, WAS 97:6?ti(48. IM) was digested with hicod and 

Ramill (New England Builabs). The honest 2,1 kb ftagannot was puriffetJ and subehoned into 

pp,n2 (Restespo-lInnwig and Carrington. L VionLogyy 6,5:5?2) ?Rrusly digethed with the 

between the CWV 35S peermaker, dur CDNA (andron acidsI03-807) 

20 and the 35S polywontylation rislumm 

OST zonshruch; 

Two eadderaphis of GST contracts baned on the barnase gone of Bacillus amyloliquefactens 2 

shown in Table I (SEQ M NO: 15) andL Table 2 (SEQ M NOAG). These construes son derived by 

25 repincipig dee Weel-spetnilb bobacco promoter TAlt9 (Genhanit Accession Al 8052) (SEQ ID NO:8 

with a dicon Mounter ftm Aradiftbipins fhaliana (At59) W hoariest POHM-sPeCific 

pommot? fincon Oryza salfiva brice) (Gindibide Accession Zl?) (SEQ TO NOM 

The AtSq Mathew and 5, ? is broplided bom A. thobana Col-O Senomic DNA using 

Primers P755 (SEQ 11) NO: 10) and P756 

30 (SEQMNO:11). Th"ep?mensimul??uslYmPlifYffiePrOmutumd5’=?qu?cewhlle 

introducing a 51 Pat I cloning zite and a 3’Neo I site siondand at fac saut of tenzidifion, This Nun I a 

is ficied to a 0.74 kb Nco I � Eco K sift of the banteRsO gone containing the r5blothre sYntheas 

polyadebylation signal enentrat at the Yona to create the hanigent (Table 

’Vigirc W. 
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Likewise, the flee pollen-sttecific ptonnoter DenBank Accession Z16iIO2) (SEQ ID NO:9) is 

amplified thorn One ?eowa op. indim IR36 genoornic DNA using process P731 

(SEQM NO: 12) aneIP732(ccattogataialttloodgmexag) (SEQM NO?13) 

which awnplify a promoda ao"’U? frogramotwhile inhettocing a 5- EcoMsiw and including the 3’ 

5 Neolsiteatthestextofterodation. nisO.74?&oW�Ncolft?tistigat?totheN?lsite 

of the barvase gsno containing the nopaine stothase ?Iyadonylaficmt sitgnal coment at the 3’ end to 

conks the OsPS?:bmascNos ftaoslyesee (Table 2)(Filgare 3B). 

T-DNA ConShu 

to Tlae TDNA v=W pPZP2W (GenElarok ?Cesslon U1046a) (SEQ ED NO: 14) is dipsted Who 

Pst I ligated W the 3.2 kb Pet I fiagMent Steel VW846 to goomte pYLJIOOI. pM Ml is digested 

mrith AV 719, filled in with Manow, and ligabecl M the 74 DNA polyrnatome-ovatcd 12 IcIs Pet I � See 

PI At%baraasemoa gme ffattarthe (pWl 002) or to ft 1.3 kb Eco ICE 

ORSP.bantasemos Sense fragrneut (pYW003). 

15 pM002 or pWI003 is digesuccl wifla Sal I and Hosed W the 2.3 Ids Xha I Ds-bar elemmt 

derived fixwn p?905 to give plasovid pYUION c0cmaining the CST, transpOsase source atmJ Ds-Issr 

elemacet. 

0 

0 
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Table 1. Sequence and Features of AT59:Banlmse.-Nos UST Congract 

FZA?S ?ati=JO?Alitieru 
mine feat?ro 8401.1245 

5 locte--3’ zagulatory acquenve containing the 
polyadanylatioa site derived frrm the nopaliae 
&"these 
Sees from AgrobaCterium r-DAA-

S, UTTL 293-503 
10 ? changed to CC at 3’ end to create most Bite 

TATA signal 364..348 
Primer bind 1..30 

Change from CcXT to TOM3, 
primer-bind ?rsmplQMent(480-501) 

15 primer to amplify Ross Promoter add zatoeume Noel Bite 
Cos 504..039 

lacre.-Coding sequence of the nername gene. 
Promoter 1-192 Ata9 pr"Moter region 
dsc feature iz4j..jz46 Bud RM cl,niog; site 

20 mis, feature l..6 Pat I cloning site 
"BE COUNT 400 232 C 235 9 a7s t 
ORIGIN 

X ctScaggGga ettttttmat taettgtatg ataattattt t0mat&%acc tgagacttg 
61 atatatact& Cqtttaataa tchtat9tag tatgtatgat taattadgta asoacam,na 

25 121 t,qtt,cctc Aegttttaah gyrgctattg gNtaettato tcagtaaaaa tadtartaga 
IRI rcaaggonam 4ataectdaa aaratcoaga aaagaaggAt saaacaaagg; catcea,aaB 
241 otAt&atrV Gttttttgga ga&atgACca tagePattta aatc"tVt tgtotaatct 
301 atSttaattc tca,tcotct attgaltctt ctc&tctcCt tttctctctc cccAgttcct 
361 gqttattaaa gca&tcaWt 9Rttcaeatc ttteatcttt teaeccCg9c aggoctatet 

30 421 gaaacamcae cctcGcUttU a9gttttgcc g99aBRWtat AAagttcac? ggltttggtc 
491 tCtgCatttg CadtarSttt &CCHt99i2C ’WttAt’&a CACgtttg&C 9999ttg?gg 
541 ttarcttCa gacat&tcet aagctAcctq ataastacat tAcaaeatca gaagGaCaag 
ODI Cccovgocrg qqtWcarr, aagggaacc ttgcagargt Cgctcmgqgq aaaagc,tcg 
661 qcWa,B,at ttctcgaac m;USm,gg,, a,etcccgW caaaAgogga cgancatRqc 

35 ?21 gtgaagegga tattaaetat aCatcaggct tuaSaaattc mSaccqg,tt ttta,tca, 
?sl gcgactWat gatttacaaa ateacggacc attatcagme ctttatavaa &tcagstaAc 
841 g,aaa&"cg gcttcctgtg 9433029"t ttttcagctt racatAgast gtgtaataa, 
9Ql tttttcttoa aactctgat, Istcaartte aCtttcCgqML I’AnCtMA94 ggltccgalg 
9CI cagatogtte &aac&tttgg cmatwaagtt tctt,n&tt 99arOctgtt gccggtcttg 

40 1021 cgtgttat cAtBtaattt ctPtt%watt acgtt&a%ck tgtewta*tt aacatgtaat 
i0al gcatg,cgtt atttatRada tggottttta tgattagagt cccgcaarta t,oatttaat 
1141 aCgcg0tag, aaas"aata tagcgogcad a?taggat,a Attat,gcgC gcggtgtc&t 
1201 ctatgttact agAtchm,a gatccocgn tacogmenta qaettc (3w To VO;15) 

D 
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Tab(e2. Sectutme and FeNaved Nos aSTGawnct 

FEArTIRMS Location/Qualifiere 
misc-flatur, 22082213 

5 /ncte.?Eco RX cloning aite-
misc-feature 607..1212 

/note. -V IeNll4tn? owmaenCe Contlining the 
polyadelyllticM, lite Nettled from the moonlit’ 
synthane 

to gene from sgrohacteriu,, T-DKA’ 
CDs 471.,SQ6 

/note.-coding seqptunce of the harness gena? 
minc-fe,ture 1..6 

/n4tWEC, of cloning site-
15 Promoter 6-470 

/,cte-?081NP Pro,,ner r,qicsi? 

BME COUNT 374 279 Q 239 q 317 t 
ORIGIN 

20 I gaattccggg ccatggcatc cttt,gaatg g,"aattt& Agtgaaattg agcnaaacta 
61 tgtgaacitc ctatgualsot acrRcAtccA m;cdccdd cates"tct attcasl9toc 

i2l c,aagttgtg gg,ttccgta acgt,aaaat tcgacagatt tctggctggc taaaanaccc 
181 AcaacWcaa taatagcctc gctrgtc&&m acattcaccc sxttttmqct t9gecatcat, 
241 eaamaeptagg, atcaaatcaa caatctgCCt tctcttcagc cactcg4tcu cAacggc&tc 

25 301 tccamcqmot cctacttgma ggaeagccat ggaaatccte caVttoccc aggttactta 
341 taocacAget cgaatangtt cca4accag% ccartocaRt accctcztct cAcattttcc 
421 ??aaataata atagaggaag gggsaaaace catttgc,ge caratcwtcc atggtaccgg 
set tt,t,&Acac gtttgacqgg gttqcWatt atottcayac atetcatmaq ctaccigAta 
541 etracattao aaaatcagaa gcacaagccc tcggctgggt Wratc,,aa g?gam,cttq 

30 601 cagacgocgc teeggggaaa agcatcqNcj gagatmectt ctc"acagg gaaggcaaac 
661 teccesogoaa a"cwmcga acatchrogti; am;rggatat tanctata,a toaggctoca 
711 Saantotaga ceggattctt tactcaagcg actgqctgat ttac,aaaca atqgaccAtt 
781 atcagacctt tkcaaaaatc gatneagaa aaaascqgct, tcctRcygag gacs;tttttt 
841 tcagcttrac atamagtgtg taaramettt ttettcanac t,tgatcggt caatttclet 

35 901 ttccgg=m cteragagga tccgaagcag atcgttcaaa catttggcaa t?saaqtrtct 
961 taagttg" tcct9tt%cc ggtcttgcg, tgatraccat ataatttctg ttslattace 

1021 ttaaVatgt aateattaac &tSta&t9ca tgacgttitt tatgagatgg gtttttatga 
1081 ttagagtccc 9caattatmc: atttaatacq ogatagaaaa caaaatatny 
1141 aggatanatt atcgcgcsog gtqt,,tcta tqttacraga tcgggaag,t cc,cIggtac, 

40 1201 gasctcgaa too Mq In NQ:,Rt 

r] 
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EXamqle2 Preventing or Eliminating Transmission of a Trounces 

Ntilam heridzygours, eliminating transmission of a Waistline locus is achieved by looking 

a rearr orbodiree to a suicide gene ounce tba wrond of a coda. or farmale-symaific promorter 

Tins construct, terioned die "gonesuphytic suicide trah’ (GST) Indexes cell death that is 

5 restricted to tne micresporDs or ungulates which receive the GST, thereby effectively 

reducing or eliminating transmission afthe grace of himand flud is linked to the GST, 

The gene corying the special and (Le, immigrate of human) that you want to eliminate 

train bers gradic pollen can he placed anywhere 0 long as it is in physical personality to the 

GST. Because the VST managers complea is locardozygous, there evoll be complain linknim m 

10 the GST mansgrum could" and there is an iiamern that the GST and other games andler 

mansgemes will riecomana. 

The traders of this invention can be used with in futures or send transformation 

reclanclum the do not requore regairs, or Exarepies of does toclumques am 

described in Bechtold. N., as at. (1993) CR Acres. Sci. ParieLife Sciences 316:1 118,93; 

15 Clud& S. S., er al. (1990) ?deddmrai of die Fourth ?ufcmcrcc on Itrabidopsis 

Research, Viesim, p? 29; Feldmann, X A. seed Marks, D. M (1997) MDL Gas), Clients. 208:1-9; 

Udou, L., el aL (1985) ?Ixdopsis W Serv. 22: 1-11; Feldmann. IC A. (1992) hil Methods 

in brabircupsis Emearch (Eds. Kon", C, Chwa, N-H, Seoul), J.) pp. 274-289; Chat, al aL, US. 

Pat Sm Xo? 5,176,543. 

20 

Presume remaining the GST commands; hx., At59PSPh&mam:nrs or 

?pSpxbmdwm:baas) linked to the fear marinade arre by electimponation into 

Agirosectisturair ard do, into Maroopens using the vacuum aligation rooduad (Bechtold et 

25 al, 1993, Susan). aus dismissed previously. the bar gone commact coda for phosphonthricin 

ametyl mandinreaso (PAT) driven by the CaMV 35S prevent" to provide resistance to 

phophinothricur FPT). 

Tracesdomments ans selection based on resistance W PPT, and T2 seed is generated from a 

number of independent lines 

30 concentrations of hishicidic and arrived for germination and survival. Multiple transgenim lines 

ovaexpressing either the wild type or the resistant mutant produce significant numbers of 

green nallogs on an herbicide concentration that is (effird to she ounincyy sector cormcd 

Tlo, ressisgorm or gas e of busses to be included in the torsions camphor and me initial 

tranugenk; lines seed only be characterized for number of reneges, Inc and cOmPlwXitY Of the 
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nitrogen insertion in order to identify lines with singlt.copy, non-towleardy duplicated 

wourion Chatifthubmancti initial trAnsgorchis is OCCOMPlished by PCR 
analysis, both methods being well known to music skilled in the M Of DNA amplification and 
get clecompborests. 

5 Transformed Plains himuzygous for the GST/twouStran Of interest, in this exiande the 
bar gene, are go" order the same growing condiflors with mansionned plants 

hormozygounclicterozygow; for the menagerie Of interest alone (i.e.. no GST is present with the 

MUMSerk) and with control, wild-type plains (i.e., Plains locking botift GST and the transgene 

Of unrest) wing nPPTOPrUda statistical Precedence (e.g., complete block design or 

10 lanice design). Pollen is collected from the each of the individual plants and analyzed for the 

traingnme and/or controlled contest to wild-type plants us conducted and the and is contacted 
on a on plant basis Man Me onsuland snzja?plambs me reaudynd for the Managers. 

Plants betionzygous for the CST/manegone complex and wil6-type plants products pollen 

andmT nodoptants all of which fail to contain the Menagerie of interest. lu conftia? plants 

15 hChirazYgou for the tranagerse produce poll" and seechiplants; which show annual 

segregation fier Me traingene of Interew. Plants hormorygous for the tratisigene of interest 

menagerie: ofuntanost whea crossed to wild-We plants produce F2 siens/plants w1hich show 

normal segregation: patterns far the tramajame of interest. nua plains heepuzygow for the 

20 GST/traingivic comples fail to produce Pollen with the Menagerie while plants termozygow or 

beterazygout for the trancelpme alone produce at tent some pollen which does contain the 

16 
Mergers of Moment. 

This is the some sinumon for the dispersed transposition aspect of the invention. The 

initial tramigems complax carries both Me GST and anticipation andlor tounsposaise. After the 

41, 
25 traingictift: lines am generated, they we selected for command transpositions. That is, one or 

two crazingtow lines Me all that us needed for subsequent selection. No farther 

marafturnation is necessary. An additional, optional nauseate, such a the CabsV 35S 

proarnoterbar gone construct can be added if denred to aid in the selection 

30 Daftersas 

A nucleii; acid construct (GST) in which the gone encoding bonne under the control of 

a pollospardic prout thern Maize is made such Met the Roundup(lb resistance genc is 

linked to the GST. A virgin (i.e., void-type) hot growers is transformed with the 
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minspene complex remanding Me three elements firmize pollen-specific promoter, harmse 

gone, Routadupt resistance gente) istch that Me resultant mans9crur; plant ins hermZygmus for the 

manageme complex. 

The Parisgrific plant is vegetatively propagated to yield pirgerty, giants that we also 

5 fienrozygous im Me managers complex. Although all plants generated eternally from Me 

truirgernic: plants we resistant W RoundupsO tramment, transmission of Me RoundupO 

ransurece gene via criss-pollification is eliminated because an viable trionsgernic pollen is 

produced. 

Since the GST construct is Me hernizygoth; traccurgandic Join cart be 

10 inamemedl by crossinjiI to wild-type polles, When tranagente elimination is required (e.g., in 

selection for dispersed transpositional Man Me hemitygotic; triangeme fines are tood as mals; 

(pollen rinnim) and crossed W wild-type firrinfirs. In Us mmince, Only nou-nmagento Pollen 

or pollen containing dispersed transpositions; would be propagated. Par Me purposes of 

eliminating nomParral polan fixonfiessom of a firanslorne fiag,, herbicide resistance in 

15 me heard"gotic tomagerfic lines not be phimedi and rely wild-type Pollen will 

survive, 

Afifid 

A numbric add isminnict (GST) in witich Me gene encoding brxnfixc? anchor Me control 

20 orapolim-?wifcpmot??mrice,ismademchftt&Btgmeisi??to?eGST. A 

virgin fix., wild-type) aI&yM grome is misinformed witi Me firsugerne complex containing 

the more elements (rice promoter, bartmet gene, M We) such Mat Mn orsidtant 

mealtime plant is hernitygous for the maestros complex. 

The hcsrxiz?gofic Paregoric Plant is vegetatively Propagated to Yield PrOlIany Plants 

25 Mat me also hmifiTgrus for Me managene complex. Mthough &a plant is to 

certain lepirloptertut boxes p am, transmission of the B I gene via cross pollination is eliminated 

because an viable menagerie Pollen is Produced 

Trangfirmcd Co A 
30 In the ease of com? We GST/tierwilme rmalifirs is fiessionds into Me coca garmsto and the 

Upon bylefilization with wild-type Pollen, Only 

1/2 orthe proganyhybrid and will rary the truntgore complex (not aproblom for functional 

ga,menics applications), nis lifirination is circumvented by using a f1p or lox recOmbinatte 
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system - the GST torrat is kept inactive and loomazygosts until the hybrid is produced. At that 

point, ffi- or crc-mediatecl recombination activates the GST unit (e.g.. by removing a DNA 

block to transcription or by activating now present in ad hybrid progery, ?Lstecad 

of 112. The hanamc complee consaiming activated GST is eliminated firms guy lxodlen 

5 indsonting Quo tramme compla (e.g. SM ofthe cosmic prothems). 

Exaggdg,j Emichisig Dispersed Transposition Events 

By physically holding the sterility unit to a tramsposon launching site and/or tracruposcase 

sourva, the "gencrac sterility fill&’ is mad to highly etmeh for disperses! and/or stabilized 

10 transposition events without the we of chomicals anal without the need W talked against 

property containing linked mansloccalson vvernsi andlor countersue sources. 

For munclue, when 5VI, In Ilbs st U ty is achieved, tho measuring viable haphold 

Somousees will not have informed the suicide me and its associated! elements such as the 

mansposen lasuching site andior trawsposalue gone lescausec of normal homologous chromosome 

15 segregation, indeelamrsent assorement and meimic recombination. A traction of those viable 

genomes will cantain newly transposed clemands, especaully those elements that have asserted 

indeltenchadly or racconsinen fran the launching site ard! its associated suicide gave. 

Therefore, the "metic sterility filteer’ eliminates mustes containing transposed elements that 

remain linked to the launching she sookor muses containing a warequosenes me. 

20 If the remaining viable Inchon is used to fiertilize ovules. either by canuallexi 

polimations or by wind-pollination, a flactiam of the resultant Mmy will Contain timalle0so(I 

currents. Those promy are readily identified by the inclusion of a selectable or scrounable 

marder inside of the unsmalosson, such as the pounds, APabidionsis, or Agroluesetotron U4 

EMIK me (Padgette, S. &at al., 199 7) Arch Buscham Beophys Vol. 25??564-73; Klee, H - 

25 1. er al_ 1987 Mot Can Gent Vol. 2105:437-42; Hoet ?, el A. (1"8) Food Addit Constam 

Vol, I 5n:767-74; Hermon, I. A., at al., (1996) 1 Nodr Vol. I26/3:72R-4()), encoding 

vmdy of menduaters sohnoo (ALS) most, saccoding resistance to subfictry;urealtabicides 

(Whitcomb, C. E. (1999) Toxicad Ind Health Vol. 191?2:231-91, such as the Arabufoiese; 

30 nothiloarbicide-resistarat me, csrl-f Normal, G at al, (19cud Mot Gen Gelled Vol ? 

Vol 

6:2519-2523), encending resistance to plaosPhinothricift (Finaleg), to name a few. 

in the case of the transmission of an ammummus element, such as Ac. Progeny 
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containing dislocated hicamproul Ac elements tor identified by classical Senator minim such as 

trumanivation of a Ds-indaced Mother gicho. In one embodiment of Me inotood invention, Me 

broursposon is constructed with a firdlen survival gone that Pounds only viable pollea thin 

contain homposed elements, thereby completely eliminating Me need Sir chernical selection or 

If Me GST complex additionally contormas a transposable clormod, then the frequency of 

transposition fixoth to looked and unfinlred some) can be high, doluending on the source of 

mospoiceseandotherrifictors. MOrming atrarespishion firequentry of 5%, 70% of which may 

be laded, then 30% are unholted and 15% offfieft (randown independent insimment ofthe 

10 minsposon with the GST chromosome) will be recovered in progeny and easily identified by 

herbicide reastance contained on Me unnameable elennourL If we want to recover 100,000 

indegarrhom iftsimmst, ank estimate Gf%C number of sawd coconut would bei (IM,000 X 

21.3)10.05 = 13,333,333 F I seed ratiode& These could be generated and stressed hiscovered ai 

individual plants) in less that 3 years. 

Examplitit Enriching Stably DiStersed Transposition Events 

A further embodiment of Me undant invention is directed m inclusion, in Me traingene 

complex, in addition to the translation launching site and Me suicide gazz, clear Series such as 

a inan,,neone source. In this Me "grousic sterility filare’eardidies for dispensed 

20 elements while also eliminating Me ??ssim Of the "Imuci to Forgery 
ne shooduchous elimination of the bramprearn Mmor site and inauspicious a= has Me 

added beziefit of transmitting trousliosed elements that an VollithUNI (i 0 no longer transposing 

due to loss of the gete) thereby Preventing additional comepositions (secondary 

brioulusitions) from occurring 

25 Other embodiments of the annual invention include PsiQO?g the ti"Osew sourris 

and transposon launching shoe in SCINUM traostan cOmPham, For immune, the hamming 

site and the trathposese souturcei can be brought together in one Someone on sparate elements to 

achieve the same earrichishout for dispersed transpositions. Moreover, in cases where localized 

transposition is desirible, i. a.. to scheme 2 sPecific clUCHOOSKYoull region wit nonectimis or to 

30 recover immiums in nearby Same of interest, tb e counquosim source is eliminated by Me 

sundry fifter method without MccezionlY eliminating link0d courcelimatime 
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ExamPle5. ffice-AModelPhanSYchar 

%ca tranagenics am saturated employing a ?well micinfitia-based method that 

permits high throughout tramilpm Production. ’Cur method is an rulaptation of published 

5 piewcals (Mai, Y, a al., (I M) Plant J. 6.2 7) 42; Mai, Y. et al. (1997) Plant Mal so Bin. 

3 5:205 -218; Zliang, L, al al., (1997) Mal B icateclutol. 8:223-3 1) and involves an entirely liquid 

culturing send transformation system that allows the prodiumair of transigaric from scutallar 

callus induction, co-culdvation wits Agrobacterturr, Wernment with Timantio, and anct 

regerveration. This system is used to generate ca. 50-100 hadalrendent minagenic lines each 

10 month. 
1 

A name simple from coca managwric line is widened, DNA extraintid and analyzed by 

Send= w xlewflyhrus that contain single copy T-DNAmsems (SC7fls). Shootsfiimm 

SMs am ameopumprigated, noted and tramplanted to sell twording to mithrods well lartown 

to am skilled in the aw. 

B rentifichlesibodologies 

A broard-bassaid, high is available at CIAT for the generation 

of trades, send and nowsposon late&. Typically, about load controlled (hand) crosses we made 

eam cycle, including singh% doubled. top and backinowass. Number of PI seaddis obtained 

20 depends on the cross type and broaching Objectives. 

Crosses can he made throughout fire year under biosidety-alooroved screwhouse 

conditions. ?a plandfing; of former; at intervals of from 7 to 10 days we =do W station 

simultaneous flowering. parent are grown in huge pars or gream in the field in a 

hybridization biodc when employing the maki-stenle fietwo Ifies. 

25 For hand pollinalmol the methods for crossing are: selection of parcent Plans, 

surnamnation of,unriclas parrovid of suffies far &a fiermale parrad, covering of ecausculated 

florets with a glassine ha& polustiOn Of finsude Pawalt with Pull= wrlhormid from the male 

patent, covering of the pollinated income with the glassine laq, and identification of particleat 

used tier crossing with a crossing big (ontairang relevant automation about the Parents, dwas, 

30 and name of the person who did the coining. For detailed information an the hybridization of 

nce sea, for example. Colifirtan, W. K and R. M. Himerst (19W) li.im Ig; Hybridization of 

Crup Plants, W. R- Form and S R. Haday, Editors, Chapter 36: 51 t-522, American Society of 

Agronomists. 
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Selected F1 mal TI plants me harvested individually to proeduce n mods. About 25 

days met pollination hybrid seed is hativented, thrashed, cleaned, pined in coon envelopes. 

This seed is mored neater low hurnefity and TI seed are pown, in flus and 

Relixted for herbicide tanistance by We labor implications affi05% Faudee at 25 and 35 days 

5 after pennination. 

C lianoticTrail 
I 

A relational, barbode sample uncacing database can be went W arvok plains, see(l, and 

DNA sampleas through the workilow Ewh trougainic that is created is assigned a unique 

010 Falphinuoustric) identifier. Stuck plants derivial fiont neusagendis cany this identifier mod Z 

second unique sectk identifier. AH ancla; that near the produeflon roarmines carry fin, 

ownsproc/stock idenfifers and equation son derived &am emit stock are assigned a unique: 

Werfifier far carb crame; M seed lot) 

AfterFinaleS; selection, each resistant plant is assigned &unique line identifier, This 

15 inforention is rxadm? an a plant label with two entraff [abets; each am contairis idesrifical? 

identifiers and associated baroode. One temeaff label h shouted W tissue 

sarnple and the other rearaide on the postal, ultimately staidel to the and! Package. A widget 

her code reader lop rissue sebriples into a database tat then links samples through the DNA 

exurnion queue and ultimately into a paintion of a plate and far FUR 

20 arnplification and DNA sequereeing. 

n Highenroughout DNA Isolmion and Normalization 

Tissues sequiplea ans lyaphilized prior to DISIA Lyophilized tissue: her 

shipping in plastic bags is seale,f with desiccant. Thime is proud with zincondurn silica, beads 

25 (ATCC, be.) by rapidly manning 96-384 tubes an a cararnercial 10 got point nadem (Fluid 

Dynamics, Inc.), 

no DNA is exameted using a high diroughput, parallel method adopted fivin 

previously published inethindes (Gallinati, M, at at.. (2M) procedural J; Integrative Gennuoics, 

in preas) no the puriblied DNA is stated in 96-forniat adcrutor plate. MA COMentratiOR is 

39 measured robaticzIty by Us Picogramn inarthod iMnlecumir Trans, in ) Using a Specirafluor 

plate resuRr and Genesis rolsofica weirkstatkin (Teem, Far) 

To inadn a meond worlining Plate for PCR anglysis, DNA is nornalized maotically by 

removing a fixed sonsunt of DNA brain each well together wit the appropriate moOnat Or 
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buffer into a second moreover plate. M(AbOr-daughter replicas of thew marawliewi working 

plates are made rabotically and temple; arce shipped for amplification ani, sequencing. 

no feasibility of this write procedure, including wripax, from fissue worection to 

normalization, box been onablod for both maize and Araindopsis. 

E Selection of Transamson I ines 

Selection of transpown lines involves tranogetic production and gamete testing for the 

recovery of single copy [I= (SCLsk scadeup, sample tracking, peccessing and shipping 

followed by a production phase. Methods including DNA fingerprinting ofT-DNA both in 

0 Aw%wactwerm incoculants andi in primary rice transgundes, 

transformation pronecos, and methods for nce cogeneration, nownclumpagation, anal 

transplantation W sail anny be employed. 

name is cellectedl from such trougento line, DNA extratered and analyzed by Southern 

analysis to identify single copy T-DNA lines (SCLs), All SCU may be maintained in shoot 

5 culture and abippetl for rucropeopagarlon. Rootell plandets may be uramplamer[ to soil and 

tested for transposition rams. 

F Stock production 

Connote data on anowlersition frequencies is mod to select for ffix best mussiteme lines 

0 for continual stock production. Rowed slooms me tromsphotmi to soil and further propagated by 

simple division to increase the numbers of male plants in the production nursery. 

In one embodirown, we limited 0 granted development, an Atermadve, 

but not mutually exclusive method of stock propagation, is to mass wild-type pollan to the 

female tranagmuc plants - T-DNA elimination and transposition will not occur in this 

5 direction. net alone, this sound can simply be nPlamod[ each season W generate additional stock 

for new transposition selextiorn. I 

The flowering bust for me net vanney Nippordbarat is 60 days when grown a or near 

the equator. By roarg an calassamial locadjon it is possible to whieve newly 4 plant generations 

each yew. The abbrm,tated generation time and constant year-round Wowing conditions in 

0 Cali, Mexico make rice: genetics nearly a efficient as Arabidolmis. 
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G Foundation Seed Producti 

In one embodiments of the instant invention, me objective is to select for Mingle, 

dispensed transpositions coal to rancor these imeartions in headzygous condition. This permits 

5 %a recovery of nombehal, recessive hiffial Mail ferude hapic-insufficient mumsions. 

To produce TI seed, stock plants Me crossed as make to malle-sterile morale plans in 

the Manny. Effichad oustronessmill W nee can be achieved by mosplarifing numbers and male-

inside fecordir Maderoudiry in himprafteme is not presently available so a unclear male 

sterility (ms) mundium is introgressed from an 0. saliva asp. indint Mount into Nipoiduar: in 

M the nuraceries. The introgression process is greatly ancribinmel by mapping son 

b"Min& selecting link=" progeny for the an mutation end Nipporthare Markets. 

The w locus is that mapped using previously characterized simple sequence repeat 

(SSR) markets (?Cmucb, S.k, at al., (t997) Plaut Met Biel. 35:8?99; Pansud, 0., or al., 

(19%) Mot ? Gain. 252:597-607). 7(X() SSR sequences Me available fican me Monsanto 

15 rough draft (? rice-reocoutdo 0 . Li??SS?m?w?lkow?emsa3eled=g 

itatogression, while hishimod SSfia throughout the gumarm Me med to select agaimt donoz 

geompiasurn. 

Two backewsms ard one self pollination should be sufficient to tratisfer the ma allee 

to the blippondame background. The PI MOMS Me =do and H IMOSMY am generated- The 

20 m into is major available for TI M&L production. A 1?1 line segregating for %a 

,,, plMourypt is Mal he the amorMy greemirped by SSR analysis, and me male-ftile Plants 

qk culled. Tronsposom Mums; Me hybridized W milms Famale phase in goner Me I I reetl for Ds 

line selection. 

15 H Trmoomon fine Selection 

Tj seed is pWW in Visa and 25-dsy?old sesedhilla are selected by a polum application 

of O.o5% FladvP followeit by a sconaul tiftlonsit 10-15 days later. Finsiallo-coslarear Plants 

me bar-caded and traterilanted to the torousy, and allowed to aelf-Vollbure in gamnste T2 seed, 

A tiame sample (Ca 1-2 gon led thouse) from each plant is calleMed, placed in bar-

30 coded nuics, Irphilized and! prepared for DNA eXtractiolL 

T2 seed from each ties are collected, firceshout, placed in har-coduni envelop" and 

prepared mr storage or public distabutiOm 
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What is claimed is: 

1. A nucleic acid construct Commusing a Mene granne- or female 

ammeter oixandtly haired to a suicide gone, wherein said momoter stard said suicide gene 

5 rombinsfinut is lition] W a Serre of fiderant, 

2. A nucluic acid construct conaprising a pratratuar or an asule-specific 

lxomo? olonably lintred to a suicide gene selected finact, the group consisting of bamaxe, 

basselstraU anaL diplameria toxin A gene; wherein said prommer and) said suicide gene 

10 combustion is Intend to a gene of interest selected from tire group consisting of a gone coding 

fior herbicide resistance, antibiotic resistorma, insecticide rvsiamnce? tanagers fitration, 

unmoved nuffition anal ullulcue content or other agronome met of intaxonst. 

I no merleic acid construct of claim I wherein saici prornmer is selected from the group 

15 consisting of a Nilert-sloccific mummer and an crmle-Tecific mantrater. 

4. The nucleic acid comentat of claim I witarem said alitude, gene is talented front the 

gmup consisting of brumasur, tasselseea and diphtheria toxin A getre. 

20 5. ne nucleic acid construct of claim I whorrem said gene of interest is selected from the 

group confisting of a rootlets: acid encoding termicide resistance, anfibimic resistance, 

Or 
insecticide resimince, mmogm fixation, improved nutrition W cellulose caused. 

6. A terser comprising tire muck-ic acid comhuct of claim 1. 

0 
25 

7. A vector conamising me nucleic acid ecummat of claim 2. 

S. A host tell comprising the vector of claim 6. 

30 9. A host cell comprising %a ventor of claim 7. 

10. A rexemirbirmat plant cell enterprising the vector of my we of claims 6-7. 

11. A Plant cammesinl; the vectur of any me of claims 6-7. 
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11 The woragenic plant of claim 11, wherein the traragenic; plant is henazygotic for dus 

nucletc acid construct 

3 13. A method for reducing or eliminating =Is transmission of a traregare locus in a plant 

comprising: 

a) mareforming; a plant call mth a mudedic acid construct in wind a scale games-

specilic promoter is operably linked be a suicide gent, wherein said prommer and said 

suicide gene combination is linked to a heavolopas Nlyrucdcomirc 

10 b) propagating; said plant call through madosts to isroduot male gamones 

taolking said tramigyme locus. 

14. A muthact for reducing or al mateding make of a larrageon iccus in a plant 

comprising: 

15 a) meandfirrading; a plant tell yndo a nuchac acid construct an which a pollen-speeific 

promoter is operably lmk? to a suicide gene; 

it wherein said suicide gene is selected Ilrom lite Mop consistmig of barruse, 

tasselse? and diphtlocrot warm A gene; 

it) wieneut said imenwer and said souide gere combination is linked W a 

20 hotterolotious follmucleatidt; 

iii) wherein said hatemlogous pol5lawle0fide is selected from the UOUP 

consisting of MA ancoding hemicide anfibiame 

insecticide resistance, nitrogen fixation, maproved marition and cellulose 

content, 

25 b) pm;mgming said pland call domigh rociosis to produce male gameas 

lacking said Matagorda lacul. 

15. A exalted for reducing or climemaing gunnels majoemssion ofa torisgerve locus in a 

plant comprising: 

30 a) turnsionaring a plant cell wita a micleic =W construct in Width a Icanala gamete, 

spoulic prommer is operaii linked to a suicide gene, wheraria said promoter and said 

suicide gene combination is lookout to a hewsologous; pollmuclemiriv. 

b) prWagating said rarraflarned plant cell through manosis to produce iietrou: gametes 

jAcking said neartsipane locus. 
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16. A method for reducing or eliminating Innards transmission of a monsigme turns in a 

plain crompriBin& 

a) transforming a plant "It with a nucleic acid consturect in which an 
5 predictor is opuridely linked to a Suicide genor? 

i) wherein said suicide gene is Selected firorn the grouts consisting of threats, 

and diphtheria toxin A gem; 

ii) whearia eatil primmoter and Said Suicide gene combination is linked to a 

hetemlogmus polynxicloomiss; 

10 in) wherein said mlymelexame is selessed Imen the group 

consisting of DNA essending herbicide overcome, antibiotic Measure, 

insecaticide rouschum, morogish interim improwed martion atici coffulase 

coment. 

b) propagating said transformed plant red though insimus to produce firoustict gamentes 

15 looking mid mansinum lorem. 

17. Tbe transformed ploatcol of claim 13, 14, 15 or 16,vtowitiftithe transelbromiplant sell 

is hemizygom for she metric mid construct. 

20 16. A nuelele mid consumer comprising a mile grounds. or ficambs garrione-specific 

prionsibir oper any hossed re a suicide gone whoom studisromettrand said missiles gem 

combination is linked to a manspressable element. 

19. "a nuclele mid em?t Of claim 181 further comprising a transposem: gone. 

25 

20. The nuclei c acid construct of claim I g or claim 19 further comprising a gem of interest. 

21. The mobehe acid construct of claim 20, wherein the goes of minister "miciated with 

the transposable eliessm. 

30 

22, A micleis: acid common to which a pollim-speciflo primmer or in OVIne-specifut 

position is operably litinal to a suicide insix, Selected lions fee pow cossichisting of mormse, 

meselseerLt and diplaffierm main A gme; wherein Said provisioner aidi mid Suicide gear 

combination is linked to a tramposem, wherein said Connemara comprises a Selectable market 
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selected fican the group comisft of a ictsus coding for beirlicude marstarm, sandbione 

noistuANT, fixglioft, improvedumsilum and cellulose comem. 

2 Z3. The nuchic scid commulisfelcon22wbersin said prossiater is seduchwI fismothegroup 

5 co"Sisong of a Mannar and an O?spsufic nonstarter. 

24. The nuclew asidt uncertain of claim 24 wherein said subdue gent is selected firom the 

Mop consisting of lioness, mwe)sax:42 ausi diphtheria Wavin A gwev? 

10 25. A accud construct of ciams I& 

6 
26. A vector comprism 9 that muclenz acid consumes of clean 22, 

27? A host cell confusing the voctor o(clanis I S. 

Is 

28. A hm "it comprising the victor of claim 22. 

29. A of claim Igor claim 22. 

20 30. The, necortabircam plant wall of claim 29, wherein the loccoubmasat plant cell is 

beadzygotic for the mucleac acid 

31. A installation plant cound sing the vector of claim 15 or at son 22. 

25 32. The plead of claim 3 1, wherein the plant cell is lornizzygod c for 

due rucleu: said comentruct. 

33, A voillsonlL for "closing dispersal comits in a population of plans cell 

prolum cournpusaw 

10 a) transforming a plant cell with on, moclevo acid construct of my one ofolzints 1 M4 

as prosl a plant cell; 

h) insipagating said uninformed plant cell duough miamis W Produce Plead cell 

progeny in which disarmed trearisimmuss cotnts are warichecl, 
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34, no method of claim 33 further comprising: 

c) isojoring Kid plant tell forgery in which diapersed owsposition events are emiched. 

35, A plant call isolated by the method of claim 34. 

36. A plant produced fican the plant call of claim 3 5. 

37. The plant call of my one of claims 33, 34 or 33, wherein the plant call is hemixygotio 

for the nucleic =to. 

39. A macleft; Kid comment comprising a first protector Wherein the final promoter is a 

male goemm- or fixonje promma operably linked W a suicide gone and harbor 

comprising a nuchic Kid counting a musposase Kd a nucleic Kid encoding a 

15 39. no nucliec acid construct of claim 38, wherein the morpostrat comprises a second 

forecast operably linked to a selectable maker, wherms the selectable maker is act a suicide 

gone. 

Q, A nation; Kid unnestruct in %,hich a financier or K OVILle’Vecific 

20 promoter is operably linked to a suicide gone selected fourn the group consisting of bounce, 

tatnelsectU Kid diphtheria toxin A 1phe, whemia Kid promotef =tL said smci& gone 

combination is linked to a nucleon Kid counting transposwc; wherein said promover and said 

suicide &me combination linked to said nucleac Kid avoiding traftsmoK6 Comprise a 

comageare tocna %tach boduar comprises a manspossm; whisedis said mansposom nomad am a 

25 polynticitorde Sequence entering a member selanhaii fiern the group consisting of herbicide 

reencence, antibiotic reausbares insecticide resistance, m1mgm floaftims, improVsd MernitiOn 

and cellulose wardent. 

41. The maxere Kid construct of all wn 40 wherent said preview is selected farm the group 

30 consisting of a nolloo-Welilfic PACLOW and an Prommer 

42. The nualeic Kid commuct of claim 40 wherein said suicide gone is selected from the 

group consisting of barouse, mossbeed2 and dirditheria toxin A save. 
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43. The reacitic son construct of chain 40 wherein said minsposon comprises a 

polyauclemide sequence exuarding a member selected form the igroup cousisting of herbicide 

resistanut, antibiotic resistance, insecticide resistance, ratrogen lintion. mpmvtd mention 

and cellWose cannot. 

A vacant comprising ft molitic sold construct of dams 38. 

45? A vtotor comprising pit armleve said construct atclaim 40. 

to 

LO Q3. A host tell comprising the vector of claim ". 

47. A host call comprising the tartar of claim 45. 

49. The host cell of claim 46 or claim 47, whaurm the michic: suid construct is 

15 hearnzygotic. 

49, A recombinant plant cell corapri aing the vertor of my me of claims ?S. 

50. The mostabuizaa plain cell of claim 49, wherein do: inatleit, said Moment is 

hemozygotic. 

51. A mragenic fluid cusurnsilig thc VOCW Of MY Me Of CWMS 4?15-
1 

52. The ressuagentic plain of claim 5 1, wherein the mic leic acid is hasuiryoze. 

53. A method for enriching stibly dispersed transposition OVIMS in a Population Of Plant 

call prorieny omrprisin? 

a) transforming a plead C61 Mile a nuclei c arid conaturnot of my one of chums 3 9-43 to 

produce a Monitored plant cell; 

30 b) propapting said quesdarred porat tell though mevais to produce plant cell 

proger" which maily dispersed transposition tvnmr me emichet), 

54. The method of claim 53 further comprising 
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aagctttggc catattgcag tinted 26 

,210, 2 
,211, 35 
,212, DNA 
1213, Artificial Sequence 

,220, 
?223, Description If Artificial Sequence; S, IRS pe’rer 

?400. 2 
aagcttg,tc gagcagggat g,aagtagg, topic 35 

.210, 3 
,211, 4565 
,212, DNA 
1213, Zee mays 

,220, 
,223. TllngpOSablt element A, 

,400, 3 
t&gggatg&a ... ggtcggt ,cggtcggt aaawtacctc taDcgttttc atttt,atat 60 
In ttg,g SypdNga,r gioadauggya tataccggta a,ua,aac9a ,yggataaa 12D 

I 
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a 

0 

t,,ggtaatc gaaaaccgat acgatccqgt ?qqgttaamg; tcqaaatcW acgWa,ccg 180 
gtatttttgt tcggtaaaat gat ... tgaa aAc&tatatt caaaacttaa ?caaatat 240 
.... aattgt a,c,,aagt ttaatt,,, catagataaa at?catataa atctggagOa "D 
caCatagttt aatgtagcat ataagtgata agtcttggg? tcttggct? cataaga&gc 360 
cat?t,agtc tactagc,,A catg,cacaa ?ataa,5ttt ,aacacata ttcat,,tqa 420 
cttgct,a,a tctggat,,C ttag,,tgca t,a,Qtatta ,a,caaggc tcatctgte, 480 
acaaa,,taa Sacacattgc tc,tggagag 9&g"acttg ctacatcttc att,ttctta 540 
Saaaattct, ttgcgtct" atcctgttaa tacataaaaa taagtcagtt ?tqgataaat 600 
,,atacatat agaagaacat gaattgatat gcagqgagta taaataaata catatagg4g 660 
&aCatglatC tgtgaalt,4 CllggCtggg ftgCtAggCAq ItaqCagCta gCgC,tZ&ta 720 
gctgggagcc tamcag,tag cagatagcag ccaatcaaaa caaggcgaca aggcgcat%c 700 
agtg,gatca 4a,at,tgtt ,tgccagcc atgcagggg tataaca,99 ctgWcagt, 840 
,?catqc OCcaaaacgg ggcgacaVa aacagcccat gcatcaaaac gtaqtgakt 900 
aatagcaaat ta,tagccca tg,acgaagt aaat4at,,t cttt,,atac ct,atccat, 560 
tgatt,tcat qatttgttgc agcagcaat, cagagtct, gcac,tcgag atcaccaat, 1020 
att9ttggaa 4atatgtagc ccttgaatg acac4,atat geatcaatat agtaaa&ta 1000 
attgttgaat aact,taaat tgg,,Cttoa ttataacata tatg,,ttca ccttttct,g 1140 
atgctgctac tcaa"tttt Stgcatatca aagcttcaac aatct,egam ccaagacgt 1200 
tgqggtaagg ?t,aacaaca cgaccaQcag ca,t9aacgc gactcag,a gcaa,Agttg 1260 
acacttgtat tqctagcaca tcccttRcaa tttgWtgag aataggatat tctgcaaccc 1320 
tttccct,,a ccatgat,Aa at,tcaAact gAccactatq cttcaaaagg ggttcag,ca 1380 
tatatttatc ?,attcattt gactctactt gatcataat? extcaactca tVaaat,gt: 144D 
tttgaaattc atcatcttc, ttttccatca agggatcatc c,tactat,a ttagtagttg 1500 
tctttgtCtt tggagctgAa gg,cta?aac tagaatagaa ttgatacamt tttct,&tga 1560 
,,?taacaa, Stcatct,ca tga,,tttgt atgaatca,c atg,aatttt ttcat,taga 1620 
actcaatcaa tattttctty racctagg9t caaggagca tp,tacagct agtgca&tat 16BO 
t,gacacttt ccaatatttc t,,aactttt cactcattga aacggccatt ctcct,atga 1740 
oaaitttttc tgaacaCac cattggtcaa tcaaatcott t&tQtcacag aaacctttgt 1800 
... ataaatt tg,agtgg4a tattSagtac agatagg,g ttc,gtgaga, tcaaa,,act 1860 
tcttcamaca cttaaa,,ga gttaatgcca tcttv,,ctc ct,ggcttt, gga,aaattg 1920 
catcgtactt acaat,attg acatttg,tt g,ttgagaat ttataatgat gacat9taca 1990 
aceattgaga caaacata?c tgtgaggatc acttgtttta a?ccttatt& gtgcaggctt 2040 
ataatataag gcatccctta acatc,aata qgttgaatt, catctagttg agacat,4ta 2100 
tgagatccct ttagatttat ccaagtcaca ttc?,tagca qkcttcatta gttettcq,a 216a 
,t9caa,gg, gaagatttta cqca4ga,c ddt?cctg attttctclJ ttgttcctgc 2220 
aatt,cagcc aagccatc?t ttgcaaccaa gttoagt,tg tgacaagca? acctcacatg 2280 
aaagaaagca cc,tcacaga ctag&tttga atcAgtgtcc tgcapatcOt Caattat&tC 2340 
qtgc ... gct acttcatttg cactagcatt tctaagac aaggcaaac, atttttttt, 2400 
aatgttccmc ttzaccatga ttg,agtg,a ggtttgtgat aacctttgge ,gtgtgUcg 2460 
cc,ttcaaca tgaaaa,,gc caa,aattct tttttcpg&qa cccaatcat catcaatgca 2520 
,tgqatggtg acacac,tqt atgacttatt ttS4 ... gat gtccacatat c?atagttgt 2580 
aotgaag,ga gactgaacat cttttngttt tccgtacac tttt,ttttt cttc,,aat, 2a40 
cAaatOcatg atatlttttc tagcagtgac aCgjgacttt attggaaagt gaggqCgCSq 2700 
agaettaaca a,,tcaacs, agt,ctcatg ttcta,,ata t?gaaaggat attcatg?at 2760 
gattattgCC aaatgaaget tctttAggct aaccacttca tcgtacttat aaggCtCo,t 2820 
gagatttatg t,tttgccat gatcetttto actttttaga c&caactq,? ctttaactai 2880 
actatgtg&t gttctc,agt gattttgaaa tccgcttgtt ccatgatq&? cctC&gcCet 2940 
atactt,? cc?,,ctag gaaagttgo, atgrcc,ot a,,tqamcqt atttcttt,t 3000 
,tcg,cctcc acttc,attt ccttcttggt gaaatgctgc c,tacatCcg atgtgcactt 3060 
CtttgCCCtC ttCtgtggtg CttCttCttc g9gttcaggt tgtggctgtq SttgtggttC 3120 
tqgttgtggt tgtggttgtg gttgtggtt, atgaacaata 9,cat,tcat cttga,tcgg 3180 
atctgt,gct St,,catttg CattaCtaet gctt ... ctc tgaata,,at g,CtCtCggC ?240 
,tcag?tgtt g,tgatgatg gtgatgtgcg at ... atcca tgcccacgc% cacgtgca,g 3300 
tacattctga tccgactg amgaggcttc ag,ttttctt ttca,,cctg ttataaacg 3340 
atttttcgta ttattctA,a gt,Aatatga tgattceca, tctacaacca attgt&,tg 3420 

ctaatgctat tgctactgtt tttctaat,t taccttgag ?atatgcq, g,,tacgqaa 34SO 
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tttgttttgc SaStagaagg cgctcttgtg 9tiaganatca arttgAra" tctt,tggct 3540 
lagccigIpp gaggaccatt taca’c"gen, la?aatgga GtpAtgvcg 3600 
qcl:aS,cqaA gtggagagc, gagc,ctgga cageaWtgt tc,gc,atca gctoggloget 3660 
Stactgctgt gantigtgag Cacctggacg qctgg4cagc aatcncagg tgttgaRgag 3720 
ccc,tggac4 gcacac,,at ga,acasc,g cttgDAgca, tggtgctgac gtgctgtact 3780 
gct,agtgct gtg,g,,tgt Sagcage,gt ggagacagW agaicg,gg, t9pClq9at9 3840 
ggcg,gcgcl gagcgtgga qqtct:gqaqg accgzogcc qc?atqgcq gatggaggat 3900 
gqqcqgac,q o9gangggog gcagt%gg tggaggt,tg qgcqgatM cna,cgcgg 3960 
,pcggatggni cgagtCgcga gcsqtgqagt ggagggcgga ccgtggatgg cgqcgtctgc 4020 
goc,ggCgtS ccg,gtcacg gccgtc4ccg cgtgtggtgc ctwtgcagc cc?gcggccg 4000 
gccggctggg gacagggsg gtcggagag agcaggagag agcqagacgc gtcgccggcg 4140 
tcggcgtgeg gctggcggcg tccggaptco ggcgtgggcg cgtggcggcg tgtgaatgtg 4200 
tgatgctgtt actcgtgtgg tgcctggccg ectgggagag agStegagca gcgttcget, 4260 
ggtatttctt acatgggctg ggcctcagtg gttatggatg Sgapttggag ctWeratat 4320 
tgcagtc,tc ccgaattag, aaat,,ggta acgaacggg atc&tcccga ttaaaaacW 4380 
qatcccqqt7 aaacggtcgg gaaactegct ctallgtttc cgtttccgtt taccgttttg 4440 
t,tatcccgt ttccgttccg ttttcgtttt ttacctcqgq ttc?,aatcg tegggataa 4500 
,,ctaa,a,, tcggttat, cgata,cggt cggtcggga ttttcecatc ctacttt"t 4S60 
ccctg 4565 

?210, 4 
,211? 36 
,212, DNA 
213, Artificial Sequence 

.220, 
?2231 Description of A,t1ficial Sequeacat 3’ ?CA primer 

.400, 4 
g,,ttccctc g,gtagggat gaaa,,ggtc ?Ld4c 35 

.210, 5 

.211, 29 
,212, DNA 
,213. Artificial SequencA 

,220? 
.223, Description of A,tlfx?i,l Seq,ence; 3’ PCR primer 

,400, 5 
gaattcga&t atatgttttc ntgtgtgat 29 

?210, 6 
,211, 615 
.212, DNA 
’213, Streptowcea hnroscp,cuu 

,220? 
,223? bet See, for phosphinothricil Acetyl tran,ferpea 

1400, 6 
gaattr,,,r t,,,racccy gggatctacc atgagcetag a,cgacg,cc qsongac,tc 60 
cgccgtg"a ccgaggogge catgccggcg gtctgcacca tCgtcaa,c& ctacatcgag 120 
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a,aagcargg tc ... ttccq taccgagccg cagg,accgc aggmgtggac ggaegatrtc zs? 
gtClStCtgC 99919CSCta tCCCt9qC?1 9tugCC9agq tggaC?qlqa qqtrgCCqgC 240 
atc9cctaeg 1999celctg gm,?acca,qc ,cgcctacg actqqac?c cqa?t,gac, 300 
gtgtalgtCt cCCCcCgCCa CCagcgg&?g ggaCtgggCt QCacgttcta CacCCRcctg 360 
ctgaagtccc tggag%caca gggcttcaas agastgqtcg ttgtcat’99 g,tgcc,aac 420 
gacrCg&gCg tSCqC&tgCA CgaggCgCtC S9atItqCCC QCCgCggCat gCtqCgggCq 4aG 
gCrggCtt,a AqCaC7SSaa tqqcatq4, gtgggtttct qqCIgCtgqA CttCagCCtg 540 
CCIgtaCcgc CcCgttcggt cctgcccotc aCcg&g4tct fdtgsccc? ?g&tccCtg $Do 
Cagg,atSca AgCtt 615 

<210. ? 
.211, a3l 1 
1212, DNA 
<213> Agrodb4cterium tw,,f4cxenff 

1220, 
1221, ttlyA_Bignal 
<R22, (510-013) 

Is ?4001 7 
Cg,gCatttt atgg4ttttZ ;Ccaq&tqdq aCt&qttCa2 qCt"aAzAt: taagcccVcc 60 
cCCIgaGatc atCgCCaga% gt?tCcCag ctCggcatCt &tatatagcg OcAatatagt 120 
ttgt,ttacg caa,cacacc tcac&t,atg aatI:tcgCag ata’tCCctt ggcCtccCtc 180 
gacctagact g?catgcg, agagtttatc aaaacttatg gtgeatctcc caattgsaa 240 
ataggagagg tmattcaa,c aaca,tggg ctg,tstatt tgtatggcaa ag%ttca,tc 300 
tr,cagcgga tt,,tga,ac cacctcA,, tttaaggaga aggaegaam atccttcact 360 
ac,&t&a,gC cagttg,gat qaASgCgcaa C,ftagtgatt t,&Cttatta tqIcCgCIatI; 420 
tttCaaaq,d actatttCCt grqcgttta aatCCRqAq& aaqq,ttI:Qt gRgatgcCat 480 
l,tCg’CCat ttCt%taCC, CMtagtDVCC catggatCga tgagCtft’gC ta%Ctatltc S40 
dt,aatttat gtattaC&Ca ta4tatCqCa CtCagtCttt CatctaC?C aatgtaCo,g $00 
Ctgatataat cgtrattga Aatatttctg a&tttd&aCt tgCRtCaata aattt&tgtt C60 
tttgCttgga ct,!:&ataQc tgacttgtt& ttttatCaat "at,ttt4, &ctatatttc 720 
tttCaAgata tcattcttt& CaAgtatacg tqctt&,dct qaatg?ata ,tt!,ttart 7SD 
tttC’k,t&C atgtaaaatt atqaaltq? ZgtggtggCg CCq,gCtcA a 831 

,210, 6 
1211. 1207 
1212, DNA 
?2131 AltIfilill 91WIl" 

,220, 
1223, De?cripticn Ot Artificial Sequeace: Construct -

46 
TA29 ba,ras,t4. t?,fac,en$ P01Y-? alte 

1400> a 
atetagctaA gtacaact? t"tttgca ttall?att 9I9tata9t9 cr&aacaaga 60 
agggacaatt gactt9tcac tttatq4w,9 atglttcaa? catgmttttt tat9tactI& 120 
r,tatacatc ctactcg,,t taaagcqaca t&ggctcg,4 gtatgc&cat t?agclatgt 180 
aaattaaatA agtttttg$a tcaagcraaa ag,,gacttq c,taaggt? gtggctgglc 340 
t,gaataaac atcttct,ta gCac,gcttc ata,tgt,,t ttccata?,t gaatcaggg 300 
tgagacaaaa tttt?ta,t tttt,ctcAe Actaagtzed t9ctCVJac aO&ttaatac 36a 
atgaaacctt atgttaccc tcagattagc tgctactcc ccattttect cgaaatgctc 420 

caacaaaast ts9%tttqCd a9tt9ttgrg tat9tett9t gctctatata t?cclttgtq 480 

gtgcaagtgt aa,agt&Qaa c4tcatcact caaat,,aag ttttta,tta aagaaAttag 540 
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,taccatggt accgqtt,to acacgtttg acggggttgc ggettatott cage, 
ataagcoacc tgacaattac attAcaaaat cagaagcaca agccctcggc tgVtvt.., ..0 
caa,agggaa ccttS,agac, gtcqct,,ig ggaaa,gcat oggeggagac atctt,tc,, 720 
,cagSgaagg caaa,t,acg ggcAaagsg gacga,catg gcqtg,aqcg gatattaa,t 78D 
Itacatcaw cttcaga"t tcaPaccgpa ttcDttactc a,9cagautgo tgatttaca $40 
aa,caacgga ccattatcag acctttacaa a,atcag,ta acgaaa,Aaa cggcttcctg 900 
,ggaSgccgt tttttt,,g, tttacat,4a gtgtgt,,ta ,tttttctt 4aa,tctg, 960 
teggtaaatt tcactttccg gnaccutcta gaggatcge &gcaq9tcgt tea,Jc&ttt 2020 
ggeast,,ap tttcttaaga ttgaatcctg ttgccggt,t tgvg&tgatt atcatataat 1080 
ttctgttgak ttacqttaaq catgtaataa ttaaaatgta atg,atqaug ttatttatga 1140 
gatgggtttt tatgattag, gtc,cgcaat tatacattta atacgeagata ga,aacaaaa 120D 
tatagogoge aactaggat aaattatcqc g,%cggcgtc atctatgtta ctag&tCggg a260 
"gatc,ccaq vt4acgesc tcgaatt 1297 

?210, 9 
,211, 130? 
,212, DMA 
.213, 0,y2a sativa 

220, 
,223, Pollan-specific gene 

’40D, 9 
ccgPgccatg gc,tcettta gmatgS,9g, atttaaStSa a4ttgagcta aactatgtga 60 
acatect,tq asgttactgc ttcatzqgtq cc,aac,t9a atct,ttc, qgttccc,ag 120 
ttgcgggctt ccgtaacgta aaaettcamc agetttctgg ctgqctacam eacccacaac 180 
ggczataata gcctcgcteg tcaaaaoatt CAccCatttt tagCttqgtC atcatCaal& 240 
gt,qgat,,& tcaac,,tc tgtcttctat tc&gcIIctc 5dtcoaa,p gcatctccal 300 
cgattcctac togaaggana gcc,tggaa tactcc4ggt tcc,caggtt a,tt,tacn, 360 
c,qctcg,et ,gtt,,aaa ccaggccatt tcagt,acct cctcteacat tttccacaaa 420 
t,ataataga ggAaggggaa aaacacattt gcagccacat catccatggc itct,tccqc 460 
accattc?g tgatcttcgg atc,tcttc tatgt,attg Ccageactgc: c,ctgccacc 540 
gacgcaceag actacaytegt ccaaggc,gt gtctactgtg ac,cgtgccg egccgegttc 600 
gag,,ca,tg tca,,gaSta tatc*,gggt a4ggaaattc ttttttgigt caggRQtctg 660 
caatgaaaat gctgaaatga ataacctcog atatacVagc agcagaactt 9gaagacCI 720 
aagaa,tgca ga%tttgtgc atcaatttgt aP,catqaaa agco,Aecty qttasgsagrtc 790 
cagcattggc tca,ctgAtc tcttgattV aggtgcoaag gtcaggct99 agt9cmaL9caL B40 
,tttgqcncc qava,qqt,q aqcg;tqcg;at tgacggtgtg actgatgaga ccgggacata 900 
ca,gattgag atcaeggAca sccatgagge, ggecatctgo jawttgtcc tcstccaaag 9EC 
cccc,ttg,a aaQtgctatg ,at,gagg, cg,,nggat "tg,Qcgtg ttttgatcac 1020 
cagga,t9tc 9911tconig ac&a,,cgcg, attagccaar ccactagg;ct ,ct,aagga lose 
ctaccactgc ccgtctgeW cPctgCtc,a gcagttegac ttggCtSatq atgRta&Cga 1140 
gtaatgcg,t gatogtcktq g&acotacgg agagg,tgca tta,ttat3a atCagttaga 1200 
ggcttgcaa, atagycatwa tcta?ctgaa aggeagna,t a,gcat,cfft caaaacItga 2260 
atgt,ca,t catcactas tctcaa,tg tgactacctg agg 1103 

,212, DNA 
,213, ?tificjal Sequence 

,220, 
1223, ?Rcr?prjon of Artificial SegUente; S’ PCR PrI,er 



SO 
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?400, 1? 
accnatgtga ?tttcttt,t t,tce’t 27 

,210, 11 
,211, 24 
,21?, DNA 
1213, Altlf?Cial SaqUCZCe 

,220, 
1223. Description of Artificial sequence; 51 PCR priPer 

?400, 11 
ttataggaaa a1:tCCagP$g OtCagCat 28 

,210, 12 
,211, 26 
,212, DNA 
213, Artif"ial Sequence 

,220, 
1223, Description of ArtiticiAl SeVence: V PCR priver 

,4QQ, 12 
qa4tteoggg ceatgg’atc ctttaq 26 

,210, 13 
?211, 24 
.212, DNA 
?2131 Artificial Seqen,e 

,220, 
1223, Description If Artificial SequOnce! 5- PM plimlr 

,400, 13 
ccatgg,tg4 tgtggctgca Pang 24 

14 
6741 

,212, DNA 
?213? ortificial Sequence 

220, 
Is231 Description Of AltifiCill SeteenC11 Cloning 

vector PFZP200 for Platt 

4 
400, 14 

11tactttga tccaccect ccgctgct,t gtgcagtcg Settetgacg ttcAgtgCag 60 
cvgtcttc=q aaaacqaat gtcgcacaag tcctaaqtta cqc2&c,qqc tg,ag,"tg ?20 
cc,cc?tcct qqafPtttct tgtcgcgtgt tttagtng,, toaagtagaa ta,ttgcqac 180 
t&g,a,,gga qaCatracgt catreacaag agIgCC%,Cg etggCCtgCt qS9P1r1o%1C 240 
,gcgtGagcd coyacgacca ggacttq,co aaccaaQggg ccgaactgc, cgcggcc"c 300 
tgca,,a,gc tPttttccga SaagAtP,ce ggcacl4ggc gcgallgcic ggagctggcc a60 

6 
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&ggatgltt? &C?aC?taCg CCCtggCgaC gttgtgaCR9 tga?CaSgCt agaCCRCCtg 420 
gcccguagca ccQgcgacct ?ctqq,catt gccg,g,gc, t,,aggaqgc c%gcgcgggc 49C 
Ctglgtlglt tg?cagaqcC Stg9gcCSRc aCcatCaCgC CggCC?CCg Catggtgttg 540 
aCCgtgttCg CCqg,attgC cga9ttCq?g CgttCCctaa t?dt?&Ccg ca?C?agO 60? 
999cgcgagg ce9ccaaggc ccg,?gcgtg agtttgg= cc??Ccctac GetCI?CC,q 660 
qcaCag,tCg Cqzacg,ccg cg,gctqtc gA=,gqaag qcaRc2ccVt gaagaqgcq ?20 
?Ctg’&Ctg, ttqgCgtgC& tCgCtCgltC ltgt%’?Cg CaCttg4gCS c&gCqaSqaA 780 
qCg??CCCa C?ga??Cag gC?CqV?t 9?Ctt’Cqtg aqg&cqCRtt gaCCgaqgc? 840 
?,CSC,Ctgg ggc,gecg, gRatqaaCqc c?aglgga&c aagtatgA&a cCqCmtCaq? 900 
4199DCagga cqaaVCgttt ttCa??aC?g &?g,qatoqa ggc7?agRtg ’tCglggC’q 990 
Sgtacgtgtt gagcc?,cc gcgcacgtat caccgtgcg gctqcatqaa atcctSgcc% 1020 
qttt9tctqa tgcca&Vctg gcggcctggc ctqccagct? qqctgctg" gaaaccqagt 1080 
gccg?cgtat aaaaagj?ga tgtgtatttg aqtaaaacag cttqcgt?at gcggtcgctq 1140 
,gtat,tgAt gcgatgagt& aatadaCa&a taCglaggg gaa,gCBtga aggttatCgt 1200 
tqta?ttaac caqaaa?cg ggtcaggc,a g?cga?catc gcaacccatc tagccvqcs? 1240 
=tg?aactc gccgqqqccq atgttctgtt agtcga?tcc gatcccc?gg qcagtgcccg 1220 
,gattggq?g qccgtgcqgs aagtcaacc gcta,?Cgtt gtcggcltcg accvccgac 7200 
gattgac?c gAcqtqaagg ccatcggCcg qcqcqactt? gtagtgatcg cgg,gcg,c 1??O 
ccagqcggCg gacttggctg tgtCcgcgat ?aa?aVC gactCcgtgc tgattccgqt 1500 
gcag?caa4? ccttacgaca t,tWgccac cgccgacctg gtggagctgg tta,gcagcg 1560 
cattgaggtc a?ggatVaa g?tacaa? ?cctttqrQ qtqtcgcggy ?gatcaaayq 1620 
,,cgcg,atc g??gtqagg ttgQcgagsc gctggccggq t,cg,gctgc ?,,tt,ttg, 1660 
gtcc??,tc a?caqcgcy tqaqctaCcc aqgCact5Ct qC?gcC5gcl ?RaCQqttCt 1740 
tgaAtcagaa c?cgagggcg acgctg,"g cgs?tcckt g,gctggccg ttgaaattaa IBOO 
atcaaa,ctc atttgaqtta atg?gqtA,a gagaaaatga gcaaaagcac aaacAcq?ta 1860 
agtgccggcc gtccgagcgc a,qtaqcag, aggctg,aa gttggcc,g cctgScagaa 1920 
acgC?agc,a tV,agcq?t caacttt?ag ttgccgg?gg aggatcacac caag"gaag 1980 
atgtacgcgg t?cgccaagg caagaccatt accgagctgc tatctg,ata catcqcgcag 2040 
,t,cc,g,gt aatgAg ... mtqaata?,t 9,gtaq,tg? attttagcqq ta,aggAgg 2100 
?gc,tggaa aat,aag,ac acc,qgQkc cqacg??tq gaatgcpcca tgtgtgg,? 2260 
aacgggcggt tggccaWcg taagcggctg ggttgtctgc U?Ccctqca &t9qtict%9 2120 
aac,ccc,ag o,cga"aat cSUcgtqacg qt?ascc atcMcc,q gtacOaattq 22BO 
gcg?ggcgct gggtgatga? ctggtggaga agttgaaggc cgcqcaqgoc gccc,gcggc 2340 
a,,qcataga ggc,qa&qA cga,?tq A,tcqt?ca agawccgct qataqA&tcc 2400 
gc,aag,atc cggcaac,g ccggcagccg %tgc%,cgtc gatta?aag ccgcccaa?q 2460 
?A?a?m ?,qatttt ttcqttccga tgctctatg, cqtgggcacc cg,gat,gt, 2S20 
qca%cat?at ggacgtggcc gtttt,cgt, tgtcSaagcg tga?gacqa gctggcgagg 2SEQ 
tgatC,got, oggcttcch q&cggq,acg tagaqStttc CgcagggCCg gCCggC,tgg 2940 
cc,qtgt?tg sgattacgac ctggt,ctga tggcggttt, cc,tct4acc gaatccatga 2100 
,,cpata?,g ggaagggaag qSagac&&5c ccggccgc?t gttc,gtc,a acgttgcgg 2760 
a,gta,t?aa qtt,?cc? qag,cg,tg Ucgg&aagca S,aag,cgac ctqgtagaaa 2920 
,ctq,att,g qttaaa,acc acg,&,Sttg cc,tg,,q?g t?,Uaagaag gccaagaacg 2?80 
gccgcctggt S,cggtatcc ga?5g?qa,q c,ttg,ttag C19CCIalg jtlgtlla? 2940 
gcg,aac?gg ?cqgccggaq t,CatcSaga tcqaqcta?c tgattggatg taCogCg?a 3GOO 
tcac,ga?gg ?,aga,,cc? g,?gtqCtja ?ttcdccc c?ttmcttt ttgAtcgltc 3060 
ccggcatcgg ?cgttttctc ta?cgcctgg c,cgccgcgc c%caggcaag gcaqaaqcca 3120 
gatggtt?t caaqa?atc ta?aa?gca qtgqcaqcgc cqqapgtt? aag4aqttct 3180 
gtttc&,,gt gcgcaagctg atcgqqtcaa atg,cctgcc 9?agt&cgat ttg&aqg?gg 3240 
?W ?Ctegcccg atcct,?t,a tgcgct,,cg ?a,ctg,tc Vaggg,g4ag 3300 
,at,cgc,gg ttcctaatgt a,qgg?,99 tgctag?ca a4ttgaacts gcqggg?,a 3360 
aagytcggaa aggtttcttt cctgtggata gvacgt,cat tgggaaccca aagccgtaca ?420 
ttgggaaccg gaactcgtac attgggaacc ca,agc,gta c?ttqqga,c cggtcac&ca 3460 
tgtaagtgac tqa?ataaaa gagaaa,aag gcgatttttc cgcctaaaac tctttaaac 1540 
ttattaa,ac tcttaaa,Cc qc,tggcct gtgcataa,t gtctggcu,e ?c,mg? aSOO 
am?ag,tgca aa,agcg"? ac,ett,ggt gctgcgctc ccticgcccc gccgctttgc 1660 
gt?gg,,tat cg,gg,,q?t gg,cg,tc,a aa?Vct? cctacWcca 99?Atct&c 3720 
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1211, AltIfAZIll SlVelCe 

,220, 
,22?, DeSCriptiOl Of ?tifiCill SlOuelc?T colltruct-

ATS9?BatnaaeiNo? CST 

,400, IS 
ctgcayqega tttttttaat taottgtats ataatt4ttt tcaatagacc tQSagacttq So 
atatata?ta cgtttaataa tcatatgtag tatgtAtgat taatt,,gta aataca,aaa 120 
ta9ttacftf aagttttaaa Sqtgotattg SStaattatc tc,gt??a ta4t&tt,ga 180 
tcaaggcaa, aat,aOtgaa aatatcc,ga aRagaaggat taaacaaagg catcc&aaat 24a 
ctata,ttgg gttttttgga gaaatgac,a t&gagaftta aatcaatVt tgtctaatct ?00 
atgttaattc tcaatfctct attg&Ctctt ctcatatact tttltctltc CCcdgttcct 360 
ggttatt,aa gcaatcaggt g,ttca&atc ttt?tcttt taatccc?c aqqcCtAtct 420 
ga,acaataa CcTmfgtttq aggtttt9cc gSgJa3,tat Azagttcaca ggctttRgtc 180 
t,tgcatttg Qaatatattt accatggta? c"ttatcaa cacgtttgAc gCTSttSc9g 840 
attatcttca gacatatcat aSgcta?ctg ataattacat tacaaaatCa g?gc&?aag 600 
ccctcggctg qgtqqcatcO aagggaacc ttgcagacgt gctc,? aaaago4tcg 660 
S,ogagacat attctcaaaO &qggaa99ca aactcccggg c"aaScna c9a&c3tgCc 720 
gt%,agcgga tattaactat acatca"Ct t?agaatt, agaCCWatt CtttaCCCA& 790 
gcqactggct qafttacaak acaa?acc att,tcagac Qttt,cas&a wtcag&taac 640 
gaSaaaaaCg qcttcctg,f% gaggccSrttt tcctc?ftt tacAtaaaUt gtgt,ataaa 90C 
tttttfttca ?actctgatt ggtcaatttc acttt?Oggn O=ctctaga ggatccgaag 960 
c,gatcqttc aaac,tttgg cAtaAa%tt tcttaftg&tt gafttcltgtt gccggtcttg 1020 
cgatgattat catataattt ctgttgaatt cgtt?agca tgt?ataatt aacatgtant 1090 
gc&tgacgtt atttatgaga tgggttttta tqatt?gagt c,cgc,,tt, t&c3tttaat 1140 
acqcgat,ga aaacAaaata tageg’Staa glta?ataa MttatCgCgC gWgtgtcmt 1200 
etatgtt&,t ag,tOggga, gat,cccqgg taccg4gctc gaattc 1246 

’21c, Z6 
,211, 1213 
?212, 
IZ13> Artifici,l Seq?,,ce 

1?201 
.Z23. oesciption Of mtxficial Sm?encei colltruct-

ospGp olmageo?l CST 

1400, 16 
g4attccggg ccatggc&tc ctthagaatg gaggaattta Stg,aattg agct,aa,ta 50 
tgtgaacatc ctatqaa?Lt ctg,attca aggogcccaa catgaaatct attcaggttO 120 
c?,agttqtq ggcttc,9ta cgt,aa,at tcga?agatt cck?tWl balaalaccc 180 
,caacggCaa taatagcctc gctcgtOaaa acattCaccC atttttagct tVtCatCat 240 
Qfta,qtqq tcma,cc,, catotgcot tcrcttcaqc ca?tcgatcc ?aacygc?tO 300 

t,caacgatt cctActtgaa ggacagccat ggaa&tcctc caggttcccc ?ggttacttft 360 
taccafaq,t gaAt,cqtt co,aa,cagg ,atttcagt accctcctct ?acattttcc 420 
,caa,ta,ta ta%aggaaq gqgamaaaca catttgc,gc ca?atc&tcc 4tggtaccgg 400 
ttatCaacac gtttgac%g gttgcggatt atcttcagac atatc,taag ?t,cctgat, 540 

attacatta, aa,atcagaa gcacaagccc tcggctgggt 9Cf&tcdda4 ?daccttg 500 
cagacqtcgc tccWggaaa agcatcggcg gagm,atctt tc,"c,gg Saagge,a5a 660 
tcccggg,aa aag"gacga a?xtggagty a,?gqatQt taactataca tcaggcttc4 720 

Saaatt,agA ccSgattCtt tSatcaagcg actggctgat ttaoaaaaca acWacc&tt 780 
accagacctt taca,aaatc -,gataacgan aaftf,gat t,ctgcggag gccgtttttL 040 

tcaSctttac taagtgtg taataRattt ttettcaaac t,tgatOggt aatttcact 900 
ttccgg? ctetagaqga tccgaagtag atcgttcaaa catttggcaa taa,gtttct 960 
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This International Searching Authority found multiple (groups of) 
inventions in this international apal7catior, at; followst 

1. Claims: 1-17 

A nucloic Acid construct comprising a able gapate? or female 
gemmate-Specific prompter operably linked to a suicide gem, 
wherein said promoter and said suicide gone combination is 
linked to a gene of interest, A vector, a host cell. a 
recombinant Plant cell, a transgenic plant, Tampons far 
reducing or ellminatln7 able or feeble transmission of a 
transgene locus in a p ant comprising said construct. 

2. Claims: 18-56 

A nucleic acid construct comprising a Dole gamete- or ferible 
gairepto-sidecific prompter operably linked to a suicide gene 
wherein said promoter and SWicide gene combination is linked 
to a transposable el ement. k vector, a host cell, a 
recorelb inapt plant cell, a transgenic plant and a method for 
enriching dispersed transposition events comprising said 
mucleic acid construct. 

Methods for reducing or eliminating sale or female transmission of a 
transgene locus in a plant have been wall documented In the prior art. 
See for example W093125695, W096126283, W97113401 and W091/02068. 

In view of the prior art documents, a first problem underl ing the 
pool I cati on can be defi ned as the provi si on of further mtK;ds for 
reducing or eliminating able or feemile transmission of a transgene locus 
in a plant. 

The solution proposed in underlying application can be defined as the 
provIsion of mucleic acid constructs comprisipg a Dole gamete- or forms Is 
garmete-specific proomoter adorably linked to a suicide gerie which are 
linked to a Done of interest. 

In view of the prior art docurownt5, a secand! problem underlying the 
application can be defined as the provision of methods for enriching 
dispersed transposition events in a plant cell population. 

The solution pro head in underlying application can be defired as the 
provision of nucMc acid constructs comprising a male gamete- or femaie 
amte-specific lorchrompter operably linked to a suicide gene which are 
Inked to a transposable element. 

Due to the fact that methods for reptucing or alimrationg; male or female 
transmission of a tramagene locus in a plant have been described In the 
prior art. due to the essential difference between the problems and the 
different solutions, and due to the fact that To, other technical 
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A? 

0 

0 

0 

INVITATION TO PAY AbDITIONAL FbES I PCT/qS 01/06249 

features can he which, in the light of the prior art could 
be regarded as special technical features, the ISA is of the opinion 
that there is no single inventive concept underlying the plura??ty of 
claiwd inventions of the present application in the sense of role 13.1 
PCT. Consequently there is lack of unity and the different inventiom. 
not belonging to a coupon inventive concept, am forkulated as the 
different subjects on the consunication pursuant to Art. 17(3)(a) PCT. 
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This International Searching Authority found multiple (groups of) 
inventions in this fnterhationa7 application, as follows; 

1. Claims: 1-17 

A nucleic acid construct comprising a male gamete. or female 
gamete-specific promoter operably linked to a suicide gene, 
wherein said prommoter and said suicide gere combination is 
linked to a gene of interest. A vector, A host cell, a 
recombinant plant cell. a transgenic plant, methods for 
reducing or eliminating We or feeble transmission of a 
transgene locus in a plant comprising said construct, 

2. Claim%: IB-56 

A nuclelc acid construct comprising a male gamete. or female 
cosmarte-8pecific ptoomater operably linked to a suicide gene 
wherein said prompter and suicide gene combination is linked 
to a trarspsable elaaawit. A vector, a host cell, a 
recombinant plant cell, a transgenic plant and a method for 
enriching dispersed transposition events compri sing said 
nuclelc acid construct. 
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Tifulada MtTODO Y COMPOSICION PAIRA REDUCIR 0 
ELIMINAR LA TRANSMIS16N DE UN TRANSGENE 

RAMIRO CASTRO DUQUE, vecino de Bogota ponador de la tarjeta 
profesional No. 1003, obrando come apodereilo de Is sociedad YALE 
UNIVERSIT?‘, me permito anexar al presente escrito los aguientes 
documentos 

1. Traducc16n de Is solicitud internacional al castellano (nesurnen, 
descnpe16n y neivindicadones). 

De la seffora jefe atentamente, 

?MIR CASTRO DUQUE 
C.0 No 170,322 de BogoW 

C6digo ?O 
Cra 7 No 16-56 Rise 9 

Bogota, Septiembre 09 2002 
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MkTODOS Y COMPOSICIONES PARA REDUCIR 0 ELINHNAR 

LA TRANSMIS16N DE UN TRXNSGENE 

REFERENCIAS CRUZADAS A SOLICITUDES RELACIONADAS 

Esta solicitud novindica prionclad do In Solicitud Provisional 

60/185,524, presentada on Febreto 29,2000, [a coal so inwrpora aqui a 

modo do reforencin on so totatidad. 

DECLARAC16N DE DERECHOS A INVENCIONES 

REALIZADAS RAJO INVESTIGAC16N RAJO AiSPICIO 

FEDERAL 

Esta invenci6n so realiza parcialmente con of soporte del gobiorno 

bajo C?cesi6n Nos, NIH GM ROI (3M38148 y NSF 61?2558, 

CAMPO DE LA VVVENC16N 

Esta invencian se relaciona genevalmsznc con In pmduocift? 

wardelinniento y control do Uansgenes on organismos eucan6fiens 

oran5ghicos que sufren molosig donde polen 0 esperina puede cr?’ 

esto imluye animales nunsg6nicos, c6lulas do plantas, tejulas do plantas 

y plantas coruldetas, Mis especificammente, esm inveact6n so relaciona 

con of control do In unnsmisibn do tansgents modiante gametos o 

gmetocilos machos y/o hcmbra& Los consmaores y metodologias 

gen6ticas do Is presente invenci6a proporcionan )a habilidad do controlan 

el indeseado esparcimiento do nansgenes. Adicionalmente, estn 

invencibn imbion proporciona Ins hwaamentas y metodologias para 

enriquecer an genoma do plants, o cuaiquier con genoina eucati6tico, 

para eventos do trwsposicibn disperm y/o estable. 

ANTECEDENTES DE LA INVENCON 



Todas las publicaciones y solicitudes de patente se incorporan a 
modo de referencia en In misma extensito come si cada publicaci6n 
individual 0 solicitud de patente In= indicada especifica e 
individualmente COMO fficorporada a modo do referencia, 

Las cosechas transg6nicas y la aplicaci6n do bimecuologm estsm 
alteTando dranaticameate Ins negocios de semillas y agroquirnicos a 
Drives del mundo. Las semillm de cosechas comencialmeme finpornmes 

so han produoido gen6ficamente par ingonieria pam, set resistentes a 
herbicidas y pestes, especialmente pestes de insectos DO acuerd, con 
encuestas del Deparoanento de Agricultura de los Estadas Unidos (Junio, 
2000), el mwo? In soya y el algod6n gencticamente modificados creciero, 
en aproximadamente 25%, 54% y 61%, respectivarmente, del total de 
acres US para cada cosecha en a] 2000 

La transmis16n no controlada de rasgos beterblogos en planoss do 

cosceha contercialmeme importsues; es conrientemente an factor 

importante a haves del mundo y especialmente dentro de la comunidad 
agricola. La indescada disminaci6n de polon ftwsg&nico puode Do 

intencionalmente afectar a Ins insectos bendficos; y puede dar come 

resullado el esparcintiento de tonsgenes a especies de plantas 

relacionadas que fleva a [a comarmnacmn de productos ahmenticios y Is 

prodwci6n de espomes de malezas resistentes a herbiculas y pesticidas. 

La industria do Is biotecnologia y Cara interesada en translefir 

Twgos tales COMO tolerancias a sequin, insectos, enfermodades, salinidad, 

helada y herbicidas en plantas cultivadas quo puede conferir arm ventaia 

de adapmei6n sobre las plantas silvestres. Vanas especies de cosscha 

son conocidas per ser compatibles con especies silvestres y es posible 

que earns Tasgos puedan set transferidos madvertidamente a relacionados 
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de malezas silvestres a troves de to hibridizacmn sexual Ilevando a 

posible perjuicio econounico y ecoogico. Debido a qua ]a maymm de los 

pastas de fear aje y c6sped he temdo relativameme peon domesticacibn y 

Pueden star ser considersdos; malezas en a1gurms; instancias (per ejeniplo, 

pasto de bermudan, hay una alto probabilidad de maymes problemas en In 

61tima liberacitat y use de dichas plarme; transformadas gen6ticamente. 

Delado a que los pastas do forraic, on general, no estin altamente 

domesticados, poseen caracteristicas de malems, y so croucan altameme 

pueden encon"se espectales dificuttades en to mtfina liberacion do 

Pastes do female ownsg6ruicos, 

Puede ser altamente descable Wner an nutodo pam prevenir Is 

indeseada transmisirsn do mattes hetemlogos an plantas de cosecha 

cOmercialmente imporlantes. Si esto se puede lograr, Is perdida gen6tica 

de rasgos heter6logos puede tenerse balm control y el esparefinionto do 

cams rasgos a recipientes no desWos puede cortarse. Consecuentemente, 

existe Is necesidad de no sistema gendtico quo seleceirme curate 

gannetorcitos machos a hembras que contienen munsgenes, proviniendo, 

elimmarado o reduciendo ad to indeseada nansmisimr do rasgos 

hetemlolms, En particular, existe ona necesidad dc on sistarna gen&Uw 

que permits In transmisi6n de gametocifirs no tramg6nicos pes decir, del 

tilm silvestre) mientras que proviene Is transmismar do loa gametocitos 

traosg6mcos (es decir, heterologos) de In misma planta. 

Consecuentemente, on objetivo de esta invenci6n es proporcionar 

de ncido nucleico recoryburrante y m&odos para conavlar, 

reducir o eliminar Is indeseada transmisimi de rasgos hetemlogos; on 

plantax; do coseclut comencialmente importandes. 

RESUMEN DE LA INVENCION 
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La presente invention esO dirigida a constructores genatices y 

m&todos para conalrolar el esparcimiento o diseminaci6n de rasgos 

heter6logos en plantas. EI control se logra proporcionamdo un promoter 

de sexo especifico enlazado operativamento a on gen suicida qua 

selecciona contra gametes machos o hernbres que comicnen a] gen 

suicida. El loco de gen suicida se denomina a] "rasgo suicida 

gametofitico" (GST) (Figure IA). Enlaceamdo on transgene de nuer6s a on 

gen suicida bayo el conaro) do an promoter de scxv espoelficD, ]a 

newasmismn del transgene a Is progenie se clunina, reduce o previone 

efectivareente, debido a qua no se producirdn gannews que Ilevan ot GST. 

En on aspecto, so puede decir qua Is mvenci6n consiste 

arruplimente do on gen suicida Inio el control de on promoter especifico 

a polen enlazado a on tramsgenc do intends, El complejo de translone 

puede introducirse derrho de on genorna de plants virgen y pueden 

seleccionaxse plarmss que son hernizigosas puts at courplego de transgenc. 

El finico polen producido per Is plants hemizigosa no tendri el complejo 

de trausgene debido a so enlace fisico a] gen suicida. La diserrunacima no 

controlada del mago beterblogos codificado per at complejo do transgurne 

se previene consecuentemente puesto que no se produce polen que 

contiene el complejo de traragerre. 

Un segundo aspecto de Is invention estk basado en Is relocation 

del GST an cereana proximidad a an transposon para producir an 

enriquecinnientor selective do eventars do towsposicnar dispersa on c6lulas 

do progenie presto que muCmaeDtC aquellos gametes que no ticnen el 

loco GST seran viables. Puesto que man fraction de las c6lulas de 

progenic producidas a partir de gametes viables suffinin eventos de 

msposicio’n, el emiquecirmento selectivo de eventos de transposition 

dispersos so logra debido a quo el transposon no esti runs necesareamente 



enlazado al GST (e] GST destruye aquellos gametes que ingieren el finco 

del gen GST) (Figura 113). 

Consecu"temente, In presente invencimi proporcuma sistemas 

gen6ticos que pueden usarse para In eliminaci6n do un complejo do 

transgene GST y pam In selecci6m de ftansposiciones no enlazadas. 

Usando el GST conjumamente con cualquier oansgene, so puedeliminaT 

completamente In tmnsmisi6n do machos (o hembras on el cwo do an 

connmctor suicida promoter especifico gmetoffico do hembras) de 

tanto el GST come el transgene asociado (Figuna 2). 

Esta invencimi proporciona consU-uctores do Acido nucleico que 

comprenden an promoter especifico a gamew macho o gamew hmbm 

enlazado operativamente a on gen suicide, donde In combinaci6n do 

dicho promoter y dicho gen suicida esm enlwada a an gene do intones, 

Esta invenci6n proporciona consmuctones de 6cido nucleico que 

comprende on pwmotor especifico a gameto macho o gameto hembra 

enlanado operativamente a on gen suicida, donde In combinaci6n de 

prommor y el gen suicida esta enlazado a an gone de intercs. Esta 

invenci6n moponciona adicionalmente dichos ctmstmetores de acido 

nucleico dondel prommor se seloccionat a lXMIT del gmpo que consiste de 

on prommor especifico a polen y an prommoT espmffico a 6vulos. Esta 

invenci6n afin adicionalmente proporciona dichos comtructores do icido 

nucleica dondel gen suicida se selecciona a partir del grupo que consiste 

de bamasa, semilla de borla 2 y gen A do toxina do difteria. Esm 

mvenci6m tmbi6n proponciona dichos constmetores de Acido nucleico 

dondel gene do interds se sclectiona a pamr del grapo quo consiste do on 

Acido nuciciw quo codifica resistencia a herbicida, resistencia a 
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antibi6ticos, resistencia a insecticidas, fijaci6n de nitr6geno, nutrici6n 

mejorada y conterudo de celulosa. 

Esta invenci6n proporciona constnuctores de Acido nucleico que 

comprenden promoter especifico a polen o promoter especifico a ovules 

enlazado operativantente a an gen suicida seleccionado a parlor del grupo 

que consiste de bamasa, senoilla de boTla 2 y gen A de toxins de difteria; 

donde Is combinaci6n del promotor y el gen suicida esvi enlazada a an 

gen de inter6s seleccionado a partir del gnupo que consiste de on gen que 

codifies resistencia a hubicida, resustencia a antibi6fico, resistencia a 

insecticidas, fijacum de niongeno, mejorada nutrici6n y conterudo de 

celulosa u mores rasgos; agron6micos de interes. 

Esta invenci6n proporciona mdtodos pare reducir o climinar Is 

transousum macho de on face de Uansgenes en me plants quo 

comprende: 

a) umnsficunar una c6lula de plants con un constmctor de acido 

nucleica dondel promoter especifico a gameto macho esm 

enlazado operativamente a on gen smicida, donde in combinaci6n 

de dicho promoter y dicho gen suicida estA enlazada a on poli 

nucle6tido heter6logo; 

b) propagar dicha echda de planta ftansfounada a tmvds de mciosis 

para producir gametes machos que no mmen diebo loco de 

mansgene. 

Esta invencibn tambic’n propoTchma m&odos pua reducir o 

eliminar Is onansmismn de machos de an loco de uansgene en una planta 

que comprende 
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a) mansfomar non c6lula do plants con an constmctor do Acido 

nuclewo dondel promotor especffico a polen esti mlazado 

operativamente a an gen suicida; 

i) donde dicho gen suicida se selacciona a partir del grupo 

que consiste do bannasa, semilla do borla 2 y gen A do 

toxins do difteria; 

ii) donde In combinaemn do dicho promotor y dicho gen 

suicida esm eniazada a on poli nucle6tido betemlogo; 

iii) donde dicho poli nuclemado hetu6togo so sclecciona a 

partir del grupo que consiste do DNA qua codifica 

resistencia a herbicidas, Tesistencia a ardibi6ticos, 

Tesistencia a insecticidas, fijac16n do niamgcno, mejorada 

nuoicidn y conterudo do celulosa; 

b) propagar dicha colula do planut toansfonmada a aav6s do mciosis 

pans producir gamems machos qua no tienen dicho foco do 

Minsgene, 

Esta mvenci6n twnbion proporciona nmtodos para reducir o 

eliminar transmismn hembra a an foca do transgene en una plants qua 

compreade: 

a) tansaformar uni c6lula do plants con an conso-ador do Acido 

nucloico domic) prommor especifico a gameto hemba esta 

enlazado operativamente a an gen suicida, donde Is combinaemn 

do dicho promotor y dicho gen suicida esti enlazada a an poli 

nucle6tido heter6logo; 

bd propagar dicha ccfula do plarna tnansfonmada a Uavos do mewsig 

pam producir gameos hembra quo no tionen dicho foco do 

Uunsgene. 
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Esta invenci6n adicionalmente proporciona m&todos para Teducir o 

elfininar trmsmis16n do hembras de un loco de nansgene en ma planta 

que compmnde 

a) trausbomm una c6lula do planta con on constnuctor cle Acido 

nucleico donde on promotor especifico a ovulos esti onlazado 

operativarnente a on gen suicida; 

i) donde dicho gen suicida so selecciona a lnirtir del gmpo 

que consiste de bannasa- semilla de borla 2 y gen A de 

toxins de difteria; 

ii) donde ]a combinaci6n cle dicho promotor y dicho gen 

suicida estd m1mada a on poli nucle6tido heterdlogo; 

in) donde dicho poli nucle6tido heter6logo so selocciona a 

partir del grupo que consiste de DNA que codifica 

resistencia herbicidw, resistencia a mtibi6ticos, resistencia a 

insecticidas, fijaci6n de nitr6geno, mejorada nutici6n y 

conomudo de celulo5a. 

b) propagw dicha c6lula do planta trmsfemada a Vav&s de mejosis 

pars producir garnetos hembras que no tienen dicho loco de 

?ansgcnc. 

Esm invenci6n ?bi&n proporciona celulas de planizs 

nansfbrmadas producidas mediante Jos m6todos de ]a presente invenni6n 

donde las Mulas de plantas unnsfonnadas son hernizigosas para el 

consnetor de acido nucleico. 

EsM invenci6n proporciona conmcciones de kido nucleico que 

comprenden on promotor especifico a gameto macho o garneto hembra 

opffativmente cnlmdos a on gen suicida donde Is combinaci6n de 

dicho promotor y dicho gen suicida estA enlazada a on elemerto 

transponible. Esta invenci6n tunln& proporciona dichas constucciones 
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de Acido nucleico quo adicionalmerne comprenden uno o nuis genes de 

unnsposasa. Esta invenci6n adicionalmente propmciona dichas 

construcciones do kido nucleico que comprenden adicionalmente uno o 

m6s genes do inter6s. 8sta invenei6n a?n adicionalmente proporciana 

dichas construcciones do Acido nucleico dondel gen de inter6s esta 

asociado con et elmento nansponible. 

Esta invenci6n proporciona consftcciones do Acido nucleico 

donde un promotor especifico a polen o un promoter especifico a ovules 

esti enlazado opaativamente a un gen suicida seleccionado a partir del 

grupo que consiste do barnasa, semilla do borla 2 y gen A de toxina do 

difteria; donde In combinaci6n de dicho promotor y dicho gen suicida 

esni enlazada a un ?spvsm, donde dicho ?spnson comprende im 

marcados do seleoci6n scieccionado a parfir del grupo quo consists de un 

gen que codifica pswa resistencia a herbicidas, resistencia a antibi6tcos, 

resistencia a insecticidas, fijaci6n do nitr6geno, nu?ici& mejorada y 

contenido do celulosa. Esta invenci6n tmbnn proporciom dichas 

cormucciones do 6cido nucleico dondel promotor so selecciona a pwir 

del grupo que consiste de un promoter especifico a polen y un promotoT 

especifico a bvulos. Esta invenci6n tmbi6n proporciona dichas 

construcciones do dcido nucleico dondel gen suicida se selecciona a partir 

del grupo quo consike do ba? somilla do borla 2 y gen A de toxina 

de difteria. 

La presente invenci6n proporciona meodos para orniquecer 

evernos do transposicift dispasos en una poblaci6n cle progenic de 

c6lulas de planta quo compnende 

a) tansformar ma c6lula do planta con ei const-uctor do 6cido 

nucleico de una cualqunna de las nnterionnente mencionadw 
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construcciones do Acido nucleico pars producir mat C&Jula de 

phara transfirrorada; 

b) propagar dicha c6lula de plants transfiermadat a haves de memsis 

para producir progenic de c6lula de planta donde los; eventos de 

transposicirm dispersa son emiquecidus. 

La presente invencirm vinibien proporciona cliches melodies que 

incluyen el paso adicional de aislar la progente de c4lula de plants doside 

los eventos de transposici6n dispersa son emiquecidos. La presente 

invencon tanibidn proporciona c6lulas de plawas y plantis qua contienen 

evemos de transposicmn dispersa y, particularmente, las c6lulas de 

0 plantas y plantas son hernizigosas para el 6cido nucleico 

La presente invencon proporcimm construcciones de Acido 

nucleico que comprenden un primer promoter dondel primer pronartor 

as an promotor cspeQifico a garmto macho a gametor hembra enlazado 

operativamente a un gen suicida y adicionrlmente que comprende on 

I I 
wide nueJejec, que codificat una hansposasa y on 6cido nucleico que 

codifica on maresposon. La presente invenci6n tunbidn proporciona 

dichas consmmChmeg do 6cido nucleico dondel transposon comprende on 

segundo promotor ealwardo operativamente a un marcador seleccionado, 

dondel mareador sel"cionado no es on gen suicida. 

La presenm invencicar propionciona constructores de acido nuckica 

donde tra promotor especifico a polen a an promotor especifico a ovules 

cam enlazado operativamente a an gen suicidat seleocionado a partir del 

grupo que consiste de barmear, semilta de beats 2 y gen A do taxina do 

difteria, donde ]a comburacimi de dicho promoter y dicho gen suicida 

esm esdazada a an 6cido nuclexco que codifies transposasa; donde la 

combinacmn de dicho promoter y dicho gen suicida eniazada a dicho 



deido nucleico que codifica ?sposasa comprende m foco de ?msgene 

el cual adivionalmente comprende w trmVoson; donde dicho 

t=spmn comprende una secuencia de poli nucle6tidos que codifica = 

miembro seleccionado a p?ir del gmpo que consiste de resistencia a 

herbicides, resistencia a ?tibi6ticos, resistencia a insecticidw, fijacibn de 

nitr6geno, noticibn mejomda y contenido de celtdosa. La PreSeDtC 

inVCDCi6n proporciona dieh? conWUcWreS de kido nucleico doodel 

promotm se selecciona a partir del grupo qUe comiste do m promator 

especifico a polon y un promotor especifico a 6wlos. La presente 

invenci6n adicionalmente proporciona dichos cons?ctorcs de dcido 

nucleico dondel gen suicida se selecciona a putir del grupo quc COnsiste 

do b?a, semilla de borla 2 y gen A do toxina do difteria. La presento 

invenci6n Imbi6n propmiona dichas construcciones de Acido nucleico 

dondel tmnsposon comprendc ma secuencia de poli nucle6tidos que 

codifica un miembro seloccionado a partir del grupo quo consiste de 

resistencia a herbicid?, resistencia a mtibi6ficos, resistencia a 

insecticidas, fijacibn de nitr6geno, nutrici6n mejorada y contenido de 

cefulosa. 

La presente invenci6n tmbidn proporciona metodos para 

miquecer esc?blementc eventos de trmsposici6n dispersa ca ma 

poblaci6n de progenic de c6lul? de plm? que comprendo: 

a) ?sfomu =a c6luja de pl?ta con m consnctor de Acido 

nucleico de la presente invenci6n para pmducir una c6lula de 

plmta ?sfbrmada; 

b) propag? dicha c6lula de pl?? ?sfomada a ftav6s de meiosis 

pma producir progenie de c6lulas de plmda donde se enriquecen 

establemente eventos de transposici6n dispersa. 
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La limsente invenclou tainlinn proporciona dichos m6todos que 

comprenden adicionalmmte el paso de aislar In progento do c6lulas do 

plaint donde son emiquecidos establemente cwntos de a-ansposicion 

dispersa. La invenci6n adicionalmente pTopomiona c6lulas de plantas 

aisladas mediante dichos m6todos y plantas producidas a paTtir de las 

c6lulas de plamtas? 

Esta ipvmnin proporciona, voctones que comprenden las 

construcciones de icido nucleico de Is presente invencibn asi como 

c6lulas hu6spedes, c6lulas de plantas recombinantes y plantas 

trmsg6nicas que comprenden Ins vectmes de Is presente invenci6n. MAs 

particulaimente, esm inwnci6n limponciona dichm c6lulas y plantas 

tnins&nicas que son hemizigosas para las cons"cciones de Acido 

Ducloica 

Otros objetivos, ventajas y cuacteristicas de Is pTesente invenciiin 

senin evidentts para expeftos en el note now Is revision do Is 

especificaci6n y Ins dibujos aqui proporcionados. 

BREVE DESCRIPC16N DE LOS DIBUJOS 

to El anterun resumen, asi como Is siguiente descTipQi6n dcUillada de 

]a inv=66n, w enteDdern en mejm fama cuando se lea en conjunci6n 

con Ins dibujos del ap?ndice. Con el prop6sito de ifustrax Is invenci6n, se 

muestran en Ins dibujos modalidad(es) que son actualmente prefefidw. 

Delius entenderst, sin embago, que Is invenci6n no est5 Innitada a los 

anvglos precisos e capacidades de ius?monMuin MOSftndsS, 

En Ins dibujos: 

La Figura IA muestra un cons?ctor ilusnativo GST (Rasgo de 

Estorilidad Gmetolitica) don(k un pnomotor especifien a polen cst6 
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enlazado operativamentt a an gen suicida El cons"etor GST puede 

enlazarse fisicamente a an gen de inter6s pats foma un complejo de 

tansgenes. El cons"ctor GST se an para prevmir o eliminar Is 

tansmisi6n del gen de inten?s. 

La Figura I B muesda an ?anstractor ilustrativo de GST mlazada a 

an elemento ftansponible y una fuente de transposasa. Este constructor 

puede usarse para enriquecer una poblaci6n de progenic de c6lulas de 

plants para tiansposones establemente dispersos. 

La Figura 2 muesta una estategia generalizada pars elinninar an 

complejo de tansgenes de productos; mejoticos y para seleccionar 

aransposiciones dispersas. 

Las Figuras 3A y 3B mues? esquemas de constructores GST. 

Las Figuras 4A y 4B anuestrari esquemas de consliructoms pYU904 

y PYU905, mspmfivarnmte? 

La figura 5 muesaa un esquema de wnstructor de &msposssa 

pY-US46 

DESCRIPC16N DETALLADA 

A menos que se defina de otra foma, todos los t6minos t&cntcos y 

cicntffl?s usados; aqui ticnen el mismo si*fjmdo entendido 

comfinmento por una persons expe? en el afte a] Cast penenece esta 

invenci6n. Aunque pueden warse mlesquiera de los m&todos y 

materiales similares a e?jujvalcnfes a aquellos aqui descritos en Is 
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pnictica o pmeba de In presente invenci6n, so describen los m6todos y 

matenales preferidos. 

A panif do in anterior se apreciani quo lag hernanientas y m6todos 

de ]a presente invenci6n flen" aplicaci6n on toclas lag plantas quo 

pooducen gametos. Dichas plantas incluyen, pero no estdn Innitadas a, 

pastos de fouaje, pastos de grama, iegumbres de forrage, vegewes, 

cosechas de campo, Arboles y flores onounentales. 

Definiciones 

Tal conno se can aqui, el t6mino "allele" se refiere a cuadquicra de 

lag varias formas altemativas de un gen, 

Tal conno se usa aqui, el t6mino "planto dc wsecha7 se reficre a 

cualquier planta que crece con cualquier prop6sito comencial, incluyendo, 

pun no limitada a log siguientes prop6sitos: producci6n de semillas, 

producci6n de heno, uso onnamentai, producci6n de frutas, produccion do 

bayas, producci6n do vegetales, producci6n de accite, producci6n do 

proteinas, produccidn de fomjes, pastos pang avainales, campos de golf, 

gramas, producci6n de flores, prados, connol do erosion, abono vende, 

mejora de suclo do tmon/salud, producci6n de productog/drogas 

f?w6uticas, producci6n de aditivos lnog alimentos, produdos para 

fumar, producci6n de pulpa y producci6n de madaa. 

Tal como se can aqui, el t6mino "Polinizaci6n transversal" o 

"crecinfiente kansversar’ ge refim a] proceso onediante el coal el polen 

de una flor en una planta se aplica (artificial o natundmente) al 6vulo 

(esfigma) de una flor en Ong planta. 



Tal como so use aqui, el reunion "cultivar" se refiere a one 

variedid, caderm ci mom de plants que he sido producida medianto 

t6cmicas horticolas a agriummicas; y no se encuentra normalmente en 

poblaciones silvestres 

El t6immo "evento de tramsposicirm disperosa?’ se reflare al 

movinuento do im transposon is] que ya no eats culazado (cs decar, en 

cercarm proximidad) al lugar de ="(Is del transposon (lugar disname). 

El tewinairm "hembra" se refiere a one plants que produce 6vulos. 

Las plantas hembras generalmente producen semillas despu6s do Is 

fintilizacan. Una plants designada crown una "plains hembra" puede 

contener 6aganos sexuales tanto macho como hembra. Alternativameme, 

]a "plants hembra" puode cormanr mucamente 6rginus sexuales hembra 

ya sea womilmente (por ejemplo, en especies djoeciosas) o debido a 

emasculation (por ejemplo, mediante sellado data). 

Tal main so usa aqui, el hinnino "generacion filial" se refim a 

cualquiens de las gereraconics do cduhis, Jejulos u ingamismais Que 

sigueri win generachin de padres particular. La gencrataimi resulonate de 

on emparej 
I 
aromento de his padres es Is primate gemnacan filial 

(designada conari "Fl" o ’TI"), mientras que Is resultante de cruce cle 

individuos Fl es Is segunda generacum filial (designada como ’T2" a 

"F2")? 

El t&nnino "gamehi’ se refiere a one c6lula reproductiva cuyo 

nucleri (y a menudo citoplasma) se fusiona con el do onto garnew de 

origen similar pero do sexa opuesto porn human an zigota, quo time el 

potencial de desarrollarse en an nuevo individuo. Los garnetirs son 

haploides y so difierancian on macho y hembra. 
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El tetunino "gen a gene" se refiere a cualquier segmento de ADN 

asociado con um Inman biongica. Consocuententeente, los genes 

incluyen, pero no esidn brartados a, secuencias do cadificacibn y10 las 

secuencias regulaterias requendas prior so expres16n. Los genes pueden 

incluir tambi6n segmentos no expresados de ADN que, par ejemplo, 

foman secooncias de reconocitriento vara ouros proteinas. Los genes 

pueden obtenuse a pwir do one variedad do fuentes, incluyendo 

clonacon a par-ar do ma fuente de inter6s a sintefizando a partir do 

infortnam6n de secuencia conocida a predicha, y puede incluir secuencias 

designadas para toner pardructros descados. 

Tal coma so use aqui, el t6mino "gonotipo" se refiere a la 

fomaci6n gen6tica dc turn c6lula indivulual, culture de c6lula, tojido, 

plants, a grupo de plrmdas? 

Tal come se usa aqui, el t6mino "hemizigosu’ se reficre a ma 

c6lula, tejudo u orgmismo donde w gen esta presents drucarnente una 

vez en on genotipo, come on gen en una c6lula haplotdo u orgarrismo, an 

gen erdwado sexual en el sexo heterogam6tico, a un gen en no segmento 

do cromosom car una c6lula diploide u organismo donde so segmento 

companuo se he eliminado. 

Un "poli nucle6tido hercr6logo" a an "acido nucleico heter6logo" 

a an Isegmento ex6gena de ADN’P sc relieve a un poli nucle6tido, Acido 

nucleico a segmento de ADN que se origim a partir de um fuento 

funinea a Is c6lula laresped particular, a, si a partir de Is misma fuente, se 

modifies de so formna original. Consecuentemente, an gen lecter6logo en 

can cdlula hu6sped inetuye on gen que es md6geno a Is c6lula hu6sped 

particular, pero ha side modificado. Consecuentementz, el t6mino se 

reficre a an segmento de ADN quo es for"m a heter6lago a Is c6tul? u 
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hom6logo a In celula peon an unut posico6n dentro del icido nucleico de Is 

Mule hu?spesd dondel elmento no se encuentra ordinariamente. L? 

segmentos; ex6gencs de ADN se expresan pain lograr polip6ptidos 

ex6genos. 

Un "rasgo heteriblogo" so refiere a on fenotipo inappartido a In c6lula 

hu6sped tramsofournada u orgmismo tratusgeraco mediante an segmento 

ex6gono de ADN, poli nuclocitido heterblogo o Acido nwleico 

heter6logo. 

Tai Come se usa aqui, el tCmino "hetcrocigoto" so refiere a turn 

cdlufa individual diploide a poliploide o una planta qw tiow disferentes 

alleles (fortmas de out gen dado) presentes por to namos an on face. 

Tal Como Se use aqui, el tdTmino "heterocigoto" se refiere a Is 

presencia de diferentes alleles (formas de on gen dado) an an face de gen 

particular 

Tal Come se use aqui, el t6mino "homocigoto" se refiere a me 

celula individual 0 planta que none Ins moonas; alleles on one o mAs 

faces, 

Tal Como se usa aqui, el t&rmino "homocigoto" as refiere a In 

pre8encia de alleles id6niticas an uno a mis loans en segmentos de 

cromosomas hom6logos. 

To] Como so ova aqui, el t6mino "Ifibrido" se refiere a cualquiff 

Male individual, tejido a planta quo results de on Croce entre padres quo 

diftere on una o m6s gems. 
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Tal como se can aqw, id Carmine "criada sin memia" o "lines 

criada sin mezcIa" se refiere a can caderm de cria relativarnerre real. 

Tal coma se usa aqui, el tivinno Iinea?’ se usa ampliamente para 

incluir, Pero no limitada a, on grupo de plarras propagarlas vegetalmente 

a partir de arm (mica planta padre, via vicnicas de cultivo de tejido o on 

grape de Pinatas criarlas sin mezcla que son ginuticamente may siradares 

debido a que descrenderr de padre(s) comitim(es). Una plants se dice que 

"pertenece" a una lines particular si (a) es unat planta transfunnande 

pfuraria (TO) regencrada a partir de material de esa lima; (b) tiene an 

pedigri compuesto de una plains TO de esa Inwa; 0 (c) es gen6ticamente 

may similar debido a on ancestro cormin (per ejemplo, via crimcca o auto 

cria). Err este contexto, el mrmino "pedigrf’ denota el linme de can. 

planda, per ejemplo en terminos de his cruces sexuales efiectuadas en 

forma tal Ore um gen a arm combinacen de genes, en condicimr 

heterocignm (hemizigosa) a homozigosa, imparte on rasgo deseadir a Is 

plants 

Tal come se usa aqui. el tennino ’Yoco" Wtural: "Ibcos") se rediere 

a cuatquiff higar que ha side definido gerraticamente. Un teen puede ser 

an gen, o parte de un gen, o una secuencia de ADN que fiene alghm rol 

regulatorio, y puede ser ocupado par diferemes secuencias. 

El temnitio "macho" sc refiere a una plains que produce grarms de 

Peden, La ’plants macho" generalmente se refieve all sexo que produce 

gametes Para fertilizar hooves. Una plants designada comm can "Planta 

macho" puede contener 6rganos sexuales undo machos como hembras. 

Afternativarrente, ia"planda macho" puede unicamente contener 6rgarms 

sexuales machos ya sea wituralmente (par ejernplo, en especies 
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diocciosas) o debido a emasculacmat (por ejemplo, removiendo los 

ovaries). 

Tal como se usa aqui, el t&rmino "selection do masa7 so relieve a 

can forma de selewmn donde planna; individualcs se seleccionan y Is 

siguiente generacum propapda a Pinar del agregado de sus semillas. 

Tat wine se usa aqui, Ins reunions "immo nuclewo" o "poli 

nucle6fido" se refiere a desoxirribonucle6fidos o ribonucicbfidos y sus 

pohmeros on forms ya sea do simple a doble cadena, A memis qw so 

limito especificamente, Ire t&rmmos comprenden icidos nucleicos quo 

contienen andogos; conocidos do nuclemidos naturales que tienen 

similives propiedades do enlace como el refermiciado Scido nucleico y 

son metabolizadas en arm forma similar a )os nuclebbilos que ocurren 

naturalmente. A means que so malique do main forma, mat secuencia 

particular de Acido nucleico tanabis5n comprende jimilicitamente sus 

vamantes modificad? conservativamente (par ejemplo, sustituciones de 

codim dogencrado) y secuencias compJementarias asil come ]a secuencia 

explicitamente indicada. Eslitcificamente, las sustitticiones do codon 

degencrado pueden Immose gencrando secuetwias donde Is tercern 

posici6n do can o mAs codones seleccionados (o todos) so sustituyen con 

residues de base mezclados ym residims do demannsina (Batiser y ones, 

(1991) ?,cido nuclinco Res. 19:5081; Ohtsuka y ones, (1985) 1 BioL 

Chem. 260 2605?2608; Cassof y ones, (1992); Rossolini y rims, (1994) 

MoL Cell. Probes 8:91-99). El virmino icido nucicico se ass 

intercambiablianeme con gen, cADN, y mARN cridificado medianto on 

gen. 

To[ comw se usa aspo, on sogmento do ADN se reliere come 

"operativamento enlazado" cumido estA coiocado en una relacmn 

? 40? 



funciona) con ove segmento de ADN. Per ejmplo, el ADN para una 

secuenwa de seilal esta enleuido operativaniente a ADN que codifies on 

polip6ptido si esta expresado come um pre-proteina que participa en Is 

seucci6n del polioptido; un promoter o elevador cstd enlazinfa 

opuativamente a one secuencia de codification si estimula Is 

tanscripciiin de In secuencia. (3oneralmente, las secuencias de ADN que 

estdn enlazadas operativamente son wetiguas, y en el caso de urei 

secuencia de seffial tanto contigum come en finse de lectura. Sin mbargo, 

los clevadores no tienen que ser contiguos con las secuencuis de 

codificamimi cuya transenlici6n coneelac, El enlace so cuniple mediante 

hpci6n a lugues convenientes de resniccicni o a adaptadores o 

mWadores insenados " so lugar. 

Tal come se use aind, el toneino "pohnizacu5n abiazkt"se reflere a 

una poblamimi de plaritas poblacen que esO expuesta librentente a algan 

flujo de genes, on oposici6n a una ceroula donde hay una li?era efectiva 

a] flujo de gencs? 

Tal camo w usa aqui, Jos t&rminos "poblacibn de polinizaci6n 

abierta?’ o "vuiedad de polinizacein abierta" so refieren a plantas 

nomalmente capaces de per lo menos algum fortilizaci6n cruzada, 

seleccionada a on estAndar, que puedc mostm variacel) pero que 

tambuin tiene una o mAs earaoteristicas getiotipicas 0 fienotipicas 

medizude las cuales ]a poblaei6n o Is variedad puede diferenciarse de 

oum. Un hibrido, el cual no tuenc bweras a Is polinizackin crazada, es 

una poblaci6n de pofinizaci6n abierta o one ?iedad de polinizaoi6n 

abieita? 

Tal come se usa aqui, et tcniduo "6vulo" se refiere al gametofito 

hembra, mienvas que el t6mino "polen" signifies cl gainctolita macho. 
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Tal coma se wa aqui, el t&mino "promotor especifico a 6vulos" se 

reficre amplimente a una secuencia de kido nucleico quo regain la 

expmsi6a do secuencias do kido nucleico seleefivaanente en las cOulas o 

tejidos do una planta esencial paa In Ibmacion do 6vuios y/o fanci6n y/o 

limita In expresi6n do una secuencia do icido nucleico al periodo do 

fomwi6n do 6vulos on uDa plarda, 

Tal carno se usa aqui, cl t&nnino "Mmator especifico a polen" so 

refiere amplumnente a una secuencia do Acido nucteico que regain In 

expresi6n do secuencias do Acido nucleico selectivmente on Ins c6lulas 0 

tejidos do ma planta esencial para In fumacift do polen y/o funci6n y/o 

limita In expresi6n do una secuencia do icida nucleico al pajodo do 

fomaci6n do polen en In planta. 

Tal como se usa aqui, el t&mjno "fenotipo" se reliere a Ins 

cauacteres obse?ables do una c6lula indimdual, cultivo do c6lulas, planta, 

o grupo do plantas que resulta do In interacci6n en" ese desmollo 

gm&tico individual (as deciT, genotipo) y of mbiente. 

Tal como se usa aqui, el tormino ’planta" se refiere a plardas 

completas, organos de plantas (lxn ejemplo, hojas, v5s?gos, raices, do.), 

smillas y c6lulas do pintos y an progenic. La clase do plantas que 

pueden usarse on Ins motodos do In invancibn es geneWmente tan mplia 

como In claac do pimnas mayares disponibles p? t6enicas do 

&%uslomacu5n, incluyendo pl?tas tanto monocotiled6neas como 

dicotiled6noas. 

Tal como so ma aqui, el t6nnino "promotor" so refiere a una region 

do ADW involucrada en enfazar RNA polim?a para iniciar 

annscnpcon 



22 

Tat come se usa aqui, el t6maino "recombinants" se refiere a wat 

cOula, tejido a organnismo que Its suffido amnsfonnackm con ADN 

recombinants Id recordriname original se designs coma "RO" a "Ro," 

La auto regulaclon del RO produce win primera generacimi transformada 

designadawmo "RI"o "Rj." 

Tat come se usa aqui, ei t?mnino "auw-iueompaaiblc‘? signifies Is 

fidta, despu6s del emparejado polinizaci(m, do an gamew macho y on 

gameto hembra pam lograr Is fintilooacimi, donde cada one deltas es 

capaz de amuse con odros gannews del grulm do cultivo despu&s do 

simum emparejado poliaizacida (Mather, J. Genet. 25:215-235 (1943)), 

Tat coma se usa aqui, el t6minim "auto polmizado" a "auto-

polinizacan" signifies que el polen do una flor on una planot es aplicado 

(artificial o naturnalmente) at 6ando (estigma) de Is misma a una flor 

dificreme on Is misma planta. 

Tat coma so ran aqui, el leonine "evento its timisposicum disperso 

establemente" so refiere a ran mansposicimi dispersa quo sufre 

achcomalmento mansposiciones Wes come eventos; secondaries de 

maisposici6m. 

Tat coma se ran aqui, at (&mine "gen suicida" se reflere a 

cualquier gen que express on producto qua es; fund pam Is c6lada qua 

express el gen suicida. 

Tat come se ran aqui, at t?rnmrm "sint6tico" se refiere a can serie 

do progenies derivadas medianne el entrecruce do una seric especifica de 

clones a lineas de semillas propagadas. Un simenco paWe conamer 

metclas de semillas resularates de fartifizacimi crwada, auto, y sub. 
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Tat conuo se asa aqui, el t6rmino ’IransforzovicI&D" se refiffe a ]a 

arensforencia de dcido nucleico (es decir, un polimero nucleotido) on una 

Mule, 

Tat mmo so usa aqui, cl t6mino "ftansibmacu5n gen6fica7 se 

refim a la ftansterencia e incorporaci6n do ADN, especialmenue ADN 

?mbinante, dentro do una c6lula. 

Tat come se usa aqui, el torMID0 "U’lluSICTUlloto" se refiere a una 

Mule, tcjjdo o orpnismo que ha sufrido tonsficOnazi6n. El 

transformante owiginal se designs come "TO" o "TQ." La auto regulacion 

to 
del TO produce una primera generacidn transfonmeada designada wmo 

’71" 0 ’71," 

Tat come so use aqui, el e&rnmao "transgene" so refiere a Acido 

nucleico que es insertado dentra do un orgransmo, c6lula hu6sped o 

vector on una manera que asegura su funci6n. 

Tat como se usa aqui, cJ t6rmino "nansg6nica" se reficre a c6lulas, 

cultivos de c6lulas, organismos, p1mtas, y progenie do plancas que han 

recibido un gen forineo o modificado mediante Ono de los vanes 

m&todos de transficmaci6n, dondel pn fovineo o modificado es do la 

misma o diferente especie de Is especie de la plants, u organismo que 

recibe of gen ficrineo o modificado. 

Tat como so usa aqui, cl t6rmino "uattsposasa?’ so refiere a una 

enzim, ewmas, o neds generalmente, one molecule o mol6culas que 

catalim un evento de uransposici6n. 
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Tal coma so usa aqui, at t6ranno "evento de monsposicimi" se 

refiere al movinciento de an transposon desde on fugar doname hasta on 

lugarobjetivo. 

Tal coma se usa aqui, el reaction "transposon" so refiere a on 

clemento genetico, qua incloye pero no esta linumado a signatures do 

ADN a RNA que pueden converse desde on Ingot crommsmalco a arm. 

Tal coma se usa aqui, el termite, ’?variedad" so refteme a una 

subdivision de una especie, qua consiste do on grupo do individuos 

devitim de Is especie que son distimos en farroa a fancimi de rates 

amcglos similares do indivicluos. 

Tal coma se usa aqui, a) t6rainio "vecter" so refiere araphamente a 

cumquiur pl6smidii a virus qua codifica an Acido mucleico ex6geno. El 

terrace puede numbam construmse para incluir compuestas no plAsmido 

y no vital qua facilitain Is transferencia del 6cido nucleico en vinis a 

c6lulas, tales coma, par ejemplo, campuestos de poli lismat y smailares. El 

vector puede ser an vector Vaal que es adecuada came up vehiculo do 

swriniumn para ei soministra del acido nucleico, a so commune, a una 

c6lula, a el vector puede set on vector no Vital qua es adeemodo para el 

misma prop6sito. Ejemplos de vectores virales y no vinales para 

suministro & ADN a c6lulas y cajoles son bien conocidos an el We y se 

describen, par ejemplo, en Ma y arms, (1997, Proc. Nail. Acad. Siu. 

USA. 94 12744-12746). Ejemplos; de vecrares virales incluyen, pero no 

estk limitados a, an virus rescombiname de vacuum, un adenovirus 

recombinante, on reoroviras Tecombinante, on virus recombination adeno 

mociado, on vincs; recambicaunte do aves, y similares (Cranage y mans, 

1986, ENMO J? 5:3057-3063; Solicitud de Pateme Intermacional No. 

W094/17810, publicada an Agasto 18, 1994; Solicilud de Pateme 
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Internacional No. W094/23744, publicada en Octubre 27, 1994), 

Ejemplos do vemoms no virales mclutyen, pero no estan lunnados a, 

liposomas, derivados de polumuna de ADN, y siffailares. 

RESUMEN DE LA INVENC16N 

Se describen y m&todos para ]a destruccift de los 

gamewhims machos a hembras (micro esporas a mega esporas) para los 

prop6sims delimmar )a tranamisuma de an face do managers (gen de 

aneres) En unat modalidad, )a destruccian de mum esporas se efoct6a 

por immmama genenica usando on promoter espeoffico a polen Jusionado 

a on apropiado gen suivida c, a truces del uso de muragicums geneticas 

que no pueden wr traremitidas a traces de wo dc Jos sexos. 

Cuando es bernmgosa, Is munsmisi6a qua elimma on loco de 

transgene so logra enl?ando un gon de intu6s a un gen suicida bajo el 

control de un promoter especifico a machos a hembms. Este constructor, 

donommado el "rasgo suicida garnetofitico" (GST) induce Is muerte de Is 

cdlula que se restnnge a micro esporas o mega espmas, reduciendo a 

eliminando asi efectivaumme Is transmismn del gen de inter6s que esth 

enlacado al GST. Puesto qua el constructor de GST/traragene es 

hemizigoso, 50% de Jos grams del polen sons viable y no amnsg6ion, 

Consecuentemente, Is transmisibn de on mansgone puede conuolarse 

mienwas que permue que ocurra Is polinizacift an forma tal de lograr Is 

fortiluzaemn y obamer 61timamente an suministro de smaillas para plantax 

o uso en alimentos. Puesto que muchas plarms producen ung super 

abundancia de polen, Is p6rdida de 50% del polen producido no afecumA 

adversamente cl establccimiento de semillas pars Is mayorm do las 

especies de plantas, Como on ejemplo, el matz (Zea mays) produce tanto 

Como 10’ graros de polen por dia para una plan% an ol pioo de an 



periodo de floracmir de 7 chas (Coe y otros, La Genetica del Maiz, En. 

Maiz y Melons del N4afz. Tercena Edicom. Edmores: Sprague y otros, 

(1988) pAgmas 81 a 258)? 

La eliminaci6n de Is transmismn de machos de on loco do 

transgene puede worse tambi6n coma una noverhosa estrategia para 

enriquecer eventos do tansposicon dispersos y/o estables, Esto se logra 

por ingerrieria de on "complejo do transgerie" que conticne an clemento 

trarspomble y/o goo do tramsposasa conjuntamente war on "rasgo suicida 

pinctofitico" (GST). El GST induce Is tarrofte de [as c6lulas que cstan 

restringidas a micro esporms, reduciendo sevCrMOnW 12 MaTISMUSibal 

macho de his regiones cercanas do croormsomas y Mos traosgenes, 

mcluyendo el trawToson helemento donatite) y/o gen do toWSPOSs5ft 

dentro del complejo de trarageme. 

Condo el complejo de tramsgene es heterocigoto en el Padre, 

aproximadamente 50% de micro esporas suffirin citstruccum, 

previniendo asi Is tramanisirin macho del complejo de manspne y 

reduciendo en great medida Is transmisidn macho do Ica clolacm0s; 

enla?nadas transpuesvis. Esta elimmacmir del lugar doname del 

miasposon y transposiciones cmemos tione el effecto neto de emicluccer 

al polen que comicue transposiciones no enlanadis y alementos 

transpueshis quo se ham mcombinado con el complejo de tranagetre 

donante, 

Los eventos sobrevivientes do transposicimr pueden 

rapidamente incluyendo on gen mareador que so seloccirms do herbicida 

derrom del clemento minsportible. El GST puede trunbu5n crilumse: 

fisicanume a )a fueme do towsposasa Pare almoner gauneWs que 

confienen una locate do tramposasa. Este ameglo previene Is transmision 
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de Is facade de transposasa a gametos, estabilizando asf Ins inserciones en 

subsecuentes generaciones. 

Todos los tres componemes � el gen swicida o ammeter, Is fuente 

de transposasa y el transposon � pueden desarrallarse per ingemeria 

come um undad parn proporcionar on m6todo Tobusto de generar 

transposociones dispersas, estables. Uns estrategia alternatku Pam Is 

destrucchm de micro esporas es deswrollar per ingenieria Is semi 

esterilidad de los ovulos; usando on rasgo suicida de mega espora pam 

Chariton Is transmiskin do hembras del complete de traxogene. 

1. Acidos nucleicos 

A Promotores 

Existen muchos ejemplos excelentes de adecuados promotores 

pan accionar Is expresimi especifica a polen en plantes. Promoones 

especfficos a poilen se ban identifjoado en muclins especies de plantas 

tales emoo jaoaj?. arroz, tomate, orbaco, Arabulopsis, Boassica, y otras 

(Odell, T Cr, y ones (1985) Naturaleza 313igIO-812; Marris, K. A., y 

ones, (1993) Dee Genet, Vol. 14/1:27-41; Kim, (1992) Tomsgerac: Res, 

Vol. 1/4 188-94; Carpenter, I L, y cares (1992) Cdlula de planta Vol, 

4/5.557-71; Albano, D,, yokes, (1992)PlamY 2/3:331-42; Romances, C. 

M., y ones (1992), Mol. Gen. Genet., Vol. 231/3:433-41; Kloeckener-

Goussem, y ones, (1992) Embo J, Vol. 11/1:157-66; Hamilton, D A, y 

ones, (1992), Plant Mot Biol, Vol, 18/2:211-18; Kyozuka, J., y ones, 

(1991), Mot, Gen. Genet., Vol. 228/1-2:40.8; Albani, D., y ones (1991) 

Plant Mot Bad Vol. 1614:501-13; Tivel), D., y ores (1991) Geons Dev. 

5/3:496-507; Tbouseess, A K, y ones, (1991) Dev. Biol Vol, 143/1:173-

84; McCormick, S., y ones (1991) Symp See Exp Bud Vol. 45:229-44; 
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Guerrero, F. D., y otros (1990) Mal Gen Genet Vol 224/2:161-8; Twell, 

D, y arras, (1990) Desarrofio Vol. 10913:705-13; Bichler, J., y turns 

(1990) , Ear J Biochem Vol. 190/2:415?26; van Turem, y coca (1990), 

C61ula do planna Vol 2/5:393-401; Sicbertz, B., y area, (1999) C&Iula de 

plants Vol 1110:961-8; Sullivan, T. D,, y notes, (1989) Dev Genet Vol 

10/6:412-24; Chen, J., y ones (1987), Genetics Vol 116/3i,[69?77), 

Vanes coca ejemplos do promounes espocilicre; a paten pueden 

encoranuse en el GenBank. Adicionates promoutores so proporcionan 

tarnann en Ins Patentes US Nos. 5,086,169; 5,756,324; 5,633,438; 

5,412,085; 5,545,546 y 6,172,279. 

Bay tunbi6n varios otros promotoms eucarouticos especilicos at 

sexo adecuados para use an Is presents invencift. Ejemplos incluyen: at 

promotor Pgk-2 especilico a espertuatolito de ratba (AUdO y Ones (2000) 

Biochem. Biophys. Res. Counna, 272/1.125-8); el promoter PACAP 

especifico a testiculos (Daniel y outros (2000) Endocrinclogia, 

141/3A218-27); et promoutor mSP-10 do rateni espeuilico a esperroa 

(Roddi y cans (1999) Biologia de In Reprodumon, 61/5:1256-66); el 

promoter especilico a esperuna de rat6n (Ratrara y ones (1998) J. Clut, 

Invest. 102/2:371-8); los; promratores de rat6n y mW HIt (v=Wcrt y 

otros; (1996) J. Coll. Biochern, 60/3:348-62); los; promotcross humarne; 

PRMI, PRM2 y TNP2 especificos a espema (Nelson y otrus (1995) 

Secuencia de ADN 5/6:329-37); el promotor especilico at sexo 

Drosopfula "u (Crowley y onos (1995) Molec. Gen. Genet. 248/3:370-

4); el promotot ACE do testiculos de mt6n (Zhou y ones (1995) Dev. 

Genet 16/2:201-9); at promotor de use GHRE esPocificO 

esparreatog6nico (Srivastava y otos (1995) Endocrinologia 13614:1502-

8); at promotar especifico a testiculo Drosophila (Lankenau y otros 

(1994) Mal. Cell, Biol? 14/3A764-75); at promoter de gen hsGO 

especifico a espematolito (Widlak y corns (1994) Anon Biochim. 
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Polonica 41/2:103-5); y el pronnotor especifico a esperma de upon Pnp-1 

(Zmbrowicz y ottos (1993) Proc. Nat’l, Acad. Sci. USA 90/11 ?5071-5), 

Para In presente invenci6n, cualquier prommor sera adecuado si el 

pmmotoT es especifico a on sexo (machos a hembras) y cspecifwameme 

acciona Is expresicin de gen despuds de memsis I cuando los cromosmaus 

hom6logos se ban separado an dos c6lulas diferentes. Por ejemplo, In 

expresi6n del gen on Is tercera empa de mciosis JI, )a division post-

mucitma de Is micro espora que fleva a ]a madmacio’n del polen, cl grano 

maduro do pollen, a an el grano do polen germinado, %cran adecuados 

Ma Ja condente invenoon. 

a-genes smoldas 

Un aspecto del rasgo suicida gametofitico (GST) ca In expresi6m 

dirigida de um gen suicida para matar productos nociotmos no descados. 

Ejemplos do genes wya expresi6n resulto M Is muerle & las Maim 

incluye, peon no estAn limitados a, aquellas qua so ban descrito an Is 

Imeratura incluyendo labarnasa(Custans, J, B, y otros, (1997) Plau(Mol 

Bim Vot 35/6:689-99; Yozymn, S., y otos, (1999) FEBS Lett Vol. 

452/3:351-4; Goldman, M. H, y arms, (1994) Embo J Vol, 13/13 2976-

94, 1994), sernalm do borla 2 (DeLong, A, y olTos, (1993) Cell Vot 

74f4:757-769), y al gen A de ]a toxina do difterm (Day, C, D., y otros, 

(1995) Deswollo Vo). 121/9:2887-95). Debidu a que la expresmn del 

gea suicida esci confinada a post-mewsis 1, anicamente el 50% de los 

gamews saran chminados; cmundo el noragene es hemizigosa y so 

segrega wormatmente an melosis. Los immetos viables no escondetan at 

gen suicida. 
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De senorita con arm aspecto de Is invencimt, Is semi esterilidad 

puede lograme tarnbum usando tectiologia RNA contra sentido pairs 

inhibiT to expresimi de on gen, a genes, esencial para In viabilidad del 

polen a buevo. Esta tecriologia se discute en arms detalle alamo. 

Alteindivamente, las arroaciones que son incapaces de trammisibm 

a tmv6s de "a de los sexes, tales come retires que no son transmitidas 

par polen pueden tasmWri uwse pam legion to semi esterilidad 

Ejemplos especificos do genes suicidas incluyen, pero no estin 

limitados a, to siguiente: 

Scentilla de b lld?rla 2 s2 La evidermia genetics y molecular 

maestro que el ts2 se requiere para Is eliminacimi de pistilo tanto en borla 

coma en espiguilins. La expresirm de ts2 en c6lulas de pistilo es 

comicidente con In p6rdida do intogridad nuclear y ]a munite de las 

celulas. No esto ctmo come el producto del geq ts2 minions en una 

trayeetorm do muerte de Mulas. Sabre Is base de so shafted con las 

deshidnigenam de alcohol de caderm coma, especialmeme a las 

deshidrogenams Indroxi-esteroides, so worizan dos posibilidades. El 

producto ts;2 puede membolizar on sustram, talvez on estermile, requerido 

pain Is viabilidad de Ins c6lulas. Altemaravioneate, Is semen del TS2 

puede dar come resultado Is firmamcimi de una mol6cula de sefializackm 

quo activa una respuesta de muerte do Mains. (UrIeron-Urrea y mans, 

(1999) Desarrollo, 126:435). 

Cadena de Toximi A Le di fficria QTAJ. La caderm de Toxins A de 

difteria (DTA) inhibe Is shaesis de protemas, Greenfield y ones, Pane, 

Nail. Acad., Soi.:USA, 80:6853 (1993); Palmater y Otros, C&Iula, 50:435 

(1987). 
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Pectato lueoe pelE. El pectate hase pelE de crisainemos Erwina 

EC16 degrada Is pectm? causando luss de celudas. Keen y otros, I 

Bacteriologia, 168:595 (1986). 

T-urfI3 (TURF-13). T-mfl3 (TURF-13) de ems-T genomas 

untocandrias de muz; care gen oDdifica rut poUpeptido designado URF13 

que interrumpe Ina mambranas de naimcondrias o membrarras de plasma. 

Braun y otro5, Celida de Plants% 2:153 (1990)? Dewey y otros, Pron. 

Nall, Acad. Sci,:USA, 84:5374 (1987)? Dewey y obros, CdIula, 44:439 

(1986), 

40 
Recombinasa On. Rocombinasa Gin del gen fago Mu codifica una 

reconalainma de AND de lugar especifico clue causari arreglos de 

genornas y perdida de Is viabilidad de Ins c6lidas cuando se exprvaa en 

c6lulas de plaims. Maeser y otros, Met. Gen. Genet, 230:170-176 

(1991), 

51LtStasa de indolo seen ac&tico-isin La slinewsa de J_�aLiaaa. 

indolo acido n6tico-lisina (maL) de Pseudomonas syringes coddica una 

etizim que conjuga lisina al Acido indolAcetica (IAA). Cuando se 

express ea Im c6lulas de plantas, causa deswollos alterados debido at 

41 refire de IAA de In c6lula via la coujugaci6n. Romano y otros, Genes y 

Desarrollo, 5A38-446 (1991); Spem y otros, Mal. Gea; Genet., 227:205-

212 (1991); Roberto y otros, Proc. Nail. Acad, Scl.?USA, 87:5795-5801. 

Bananas, Ribonucleasa de flaciflu?g antyloliquefuctens, cambidn 

conocida conno barmasa- digiere iaRNA en aquellas c6lulas deride se 

express, Ilevando a [a imente de las c6lulas. Marnint y ones, Naturaleza 

347 737-741 (1990); Mariam y otros, Naturaleza 357:384-387 (1992). 
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gen de toxma�CpA, El gen do toxina CytA del Bacilha 

Muringiewts israeliensts codifies one proteins que mata mosquitos y es 

hemolitica. Cumalo se express on c6lulas do plamas, causa Is muerte do 

Is c6lula debido a In intempci6n de Is membauna de Is celula. McLean y 

obvs., J. Bacteriologia, 169:1017-1023 (1987); Eller y otros, U.S. Patents 

No. 4,9tg,006 (1990), 

Adecuados genes de maerm de c6lufas para wo como gems 

suicidas en otros oTgavismas eucari6ticos incluyea: PDCD9 humans 

(muwe de edfulas Imognmadat 9) 3, cl Gallus gai1xv pro?apopmtxco 

Inotema p52 ?Carim y nuns (1999) Citogemflea y Gemtica de Celulas 

(Suiza) 87/1-2:85-8); Ina genes do mucate de c6lulas progratoula C. 

elegaw CED-3 y EGL-I (Hengartner y otros (1999) 54:213-22)? el gen 

quo codifica el homologo mamifeno de C. elegans CED-3. ICE (onzima 

interleukina-lbeta-conversio’n) (Kondo y mos (1998) Oftalmologia 

Investigativa & Ciencia Visual 39/13:216944); Ins gems que codifican 

ICF?wuw proteasas Ich-IL, CPP32beta, Mch2alpha y Mch3aipha 

(Kondo y ofins (1998) 58/5 962-7); o el gen de mueoe de c6lulas do 

marniferos Nedd2 Mumar y ouns (1997) Leukemia I I SuppI 3:335-6), 

0 
cjbyo??? 

Los genes introducidos exitosarnente en piantas usando 

metodologias de AND reeombinante incluyen, psuo no eaten lunnados a, 

aquellos que cudifican pars las siguientes pronouns; do almacenamiewto 

de rasgos: scraillas, incluyendo protemes de atmacerounnafto de semillas 

do legumbres modificadas 7S (Paterdes U,S. Nos. 5,508,468, 5,559,223 y 

5,576,203); tolerancia o resistencia herbicida (Patemes U.S. Nos. 

5,498,544 y 5,554,798; Powell y oftos, Ciencia 232:738?743 (1986); 

Y,amewski y cmos, Bio/Tech. &750-754 (11990); Day 3, Mros, Pboc. Nat], 
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Acad. Sci. USA 88:6721?6725 (1991)); Ross (Patents U.S. No. 

5,593,963); resistencia a bacterias, hoagos, nerriftoodos y pestes de 

insectos, incturyerido resistencia a lo insectos lepid6pteros contends por 

el gen Ill (Paternes U.S. Nos. 5,597,945 y 5,597,946; Lider y china, 

Naturaleza 330:160-163; Johnson y corns, Proc. Nail. Acad. Sci. USA-

86 9871-9875 (1989); Perlak y otros, Bio/Tech. 9:939-943 (1990)); 

lectinas (Patents U.S. No. 5,276,269); y color de floras (Meyer y oons, 

Naturaleza 330:677-678 (1987)? Napoli y rams., Cilula dc plants 2:279-

289 (1990); van der Knot y otros, C61ula de plants, 2 291-299 (1990)). 

De parficular interes son los genes qua conficren resistencia a on 

herbicula. Ejewplos incluyen, pero no estAn lonitailos a, los siguientm 

(i) an herbicida que inhibe el punto de crechniento a mensterna, tal 

wroo ma imidiuoatinona o wa sulfirril area. Genes de ejemplo on esta 

categoola codificau para. emimas mutarnes ALS y ARAS conno se 

describe, por ejemplo, por Lee y corns, EMBO J. 7: 1241 (1988), y Nui 

y ohnns, Their, Appl. Genet. 80. 449 (1990), respectivarnente. 

(ji) Glifusato pesistencia impartida por sinbca mutionte 5-

anolpyruvI-3-finsfikinnata (EPSP) y aroA gems, respectivarneute) y corns 

compuesars de fo&fiano tales conno glufosinato (fogfinotricina amfil 

transferaso (PAT) y Streptomyces kigroscopicus fosfinotricina acetill 

transferssa (bar) genes), y pindinoxi o fisnoxi irides propi6nicos y 

cacloghexonas (ACCaw genes inhibidores-codifiiadoms). Ver, per 

ejemplo, )a Patente U.S. No, 4,940,935 a Shah y otros, Is coal divulga Is 

sevuencia de nuclebtidos de una fornia de EPSP que puede content 

resistencia a) glifosato. Um mol&cula de AND que codifica on gon 

routante araA pacde obtenarse bajo el norincro de acceso ATCC No. 

39256, y Is secuencia do nuclobfulos do] gen muninte se divulga en Is 

Parente U.S. No. 4,769,061 de Concaj. La arlicitud do patience Europea 

No? 0 333 033 de Komodo y orros y ]a Parente U.S. No. 4,975,374 de 
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Goodman y otros divulga secuencias de nucle6tidos de genes do sinwtasa 

que conficren resistencia a berbicialas tales coma L�ficsfinotricina.  La 

secuencia de nuclo6tidos de on gen de feslitrothicina-acetil-transhorasa so 

proporciona en Is solicitud Europea No. 0 242 246 de Lemans; y otros 

Do Greed’ y otros, Biof Tecuologia 7 61 (1999), describe Is produccadn de 

plators transg6nicas quo cKpaysar; genes quim&ricQs bartera quo codifican 

parat actividad do fesfinotriciarr acetil transfierasa. Ejemplos do genes qua 

confierear resistencia a fienoxi nodes propnioncos y cicloshexcocce, tales 

conto setoxidima y haloxifirp, son loo genes Accl?Sl, Accl-S2 y Accl-

S3 descrinas por Marshall y otras, Theor. Appl. Genet. 83 435 (1992)? 

La expmsi6n do on gen de Screptomyces bartera que codifies una 

fosfirartnearta acetil tranderasa en plantas de maiz results est folcrancia a) 

herbicida lostinotricim o gluffosinato (Patwe U.S. No, 5,489,520, 

incorporada ago! a modo de relesencia). 

Para algwas especies objetivo, se pueden prefiefir los marcadores 

de setemiat de antibi6ficos o herbicidn. Marcrolores de selecci6a usados 

rutinananvente en to transfornnaeurn incluyear of gen nptfl of coal conflere 

resistencia a varranucinat y antibi6ticce relacionados (Messing & vierra, 

Gene 19 259-268 (1992); Bevan y ones, Naturaleza 304:184-187 

(1983)), el go do barnaa que confiere resistencia at herlacida 

boslinotricina (White y chars, Noel Acids Res 18: 1062 (1990), Spencer y 

cons. Theor AppI Genet 79: 625-631(1990)), el gen hph one cordfiere 

resistencia of antilninico higromicina (Blochinger & Diggelmann, Mol 

Cell Biol 4: 2929-2931), y of gan dhfr, of coal conflere resistencia a] 

metonoexato (Bourouis y otrus, EMBO 12(7): 1099-1104 (1983)), 

Las plantas tratasge’rucas do alfalfa so ban praducido usamdo on 

ramero de diberentes genes aislados do especies tanto de alfalfa come no 

de alfalfa incluyerado, porn no liminalas a, las siguientes: of promoter do 
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on gen de nodulor fandido at gen de ingrate gusA (Bauer y oors, El 

diario de Plaidurs 10(l):91-105 (1996); el gm de nodulin (Chown y arms, 

Proc. Nall. Acid. do Sci. USA 94(16):8901-8906 (1997); Bauer y turns, 

Interacciones moleculaires de Planta-Microbio 10(l):39-49 (1997)); 

NADH-cleperaliente glucannito sintasa (Gaint, El Diane do Plantas 

8(3):345-358 (1995)), fasiones de promotor-gaisA prior cada uno do los 

ties genes do lectim. (Bauchrowitz y coca, El Diario do Plaruas 9(l):31-

43 (1996)); Is enuarria IuQiferasa del coral marino blando Rmilla 

reniforms faudido at prourcoor CaMV (Mayerhafer y cams, El Diario do 

Platuas 7(6):1031-1038 (1995)); Mn-supewxido dismuWa cADN 

(MoKemie y arms, Fisiologia do las Plardas It 1(4):1177-1181 (1996)); 

genes sanctions crylC que cadifican on Bacdlus 1hurmpenim delm-

onclotoxina (Strabov y otrog, Proc. Nat]. Acad. Sci. USA 93(26):15012. 

15017 (1996)); glucarise (Dixon y runes., Gone 179(l):61-71 (1996); 

Masioud y ours, Investigacion trarogenica 5(5):313-323)), y gen de hoja 

de senescencia (Parents U.S. No? 5,689,042), 

Genes torarfuidos exitosarrente an trefrof usairdo fecrulogias de 

ADN recombinme incluyen, pew no emoin limitados a, Jos signienues: 

genes Bt (Voiscy y otws? supis), neomicina fosfoiransferasa 11 

(Questrenberry y ours, suprid; el gen do lectina de arveja (Diaz y cues, 

Fisiologia de las Plautas 109(4):1167-1177 (1995); Eijsden y olms, 

Biologla Molecular de las Plautus 29(3):431-439 (1995)); el promoter do 

respuestir auxin GH3 (Larkin y coax, Investigaci6n toonsg6roca 5(5):325-

335 (IW6); gen do semilla do allaniona do girasoles (Khan y otros, 

Invesdignicar trinsg6tuca 5(3):179-185 (1996)), y gems quo codificair ]as 

enzimas do foslurnsiricina scold transfewsa, bets-glucurounclasa, (GUS) 

quo codifies para resistencia al herbicida Basta*, neomicina 

fosfatransforasa, y on inhibidor de alfa-milasa (Khan y cows, supm) 
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Obns bourisgenes de inter&s incluyen, pera no estAn linfitaticis a, 

aquellos qw codificarn para o relacionadris con coutenido de lignina, 

contando do celulosa, fijaci6n do mor6geno, nuhici6n mejorada, color, 

conterada do vitarninas; y vacunas producidas en fonna recombinamte. 

D. Sisnsrnas do Recorabinaci6n EsrsscfficoxaL?ues 

Los motodos y construcciones para el objetiva do secuencias de 

ADN para inscrci6n dentin do on foca p"cular de ADN, mientras quo 

pernifte ol return do secuencias do ADN inscrusilas al nor que ocurron 

como on producto colateral de procedindect do transfamiscOn’ so 

desOriben en las patentes U.S. Nos. 5,527,695 y 6,114,600, Dos unworn 

do renow esnas vn?moacs a] scar es ublizar DO sistonna de recombinasa 

especifico a lugar. ED gert tin sistema do recombinasa especifico a 

lugu camiste do tes clementos: dos pares do secuencia de ADN das 

secriencias de recombinacibn espwificas a logo) y non enzima espmifica 

(Is recombinasa especifica a lugar). La mcomburasa especifica a login 

catalimA una reaticion do recombinacti6n reaccOn drucamente entre dos 

secuencias de ri:combinacm5it espeefficas a fugar. 

Un nhintaro de diferentes sistemas do mombinasa especificos a 

tugar pueden usturse, incluyendo PON) DO limitado al sisterna Cre/lox do 

bacteria fago PI, ci sisterna FLPfFRT de yoso, Is recombinssa Gin do 

fago Mu, Is recombinasa Pin do E. coli, y el sistema R/RS del plAsmido 

pSRl. los dos sistemas prQferidos de recandinnam especifica a fugves 

sm los sistemas bactenofagos PI Creflox y yeso FLP/FRT. En estas 

sistemas con recombinasta (CYc a FLP) interactuaak aspecificarnente con 

so respectiva socuencia do recombinack5n ospecifica a lugares (lox o FRT 

respectivannente) pars invertir o ejercer las swumcias que incervionen. 

La secuencia para cada Dino do estas dos sistemas es relativarnente conta 
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(34 Im para lox y 47 bp para FRT). Corrientsmente el sistema FLP/FRT 

de y0so as el sidema prefer ido de recombinasa especifico a lugar puesto 

que funciona normalmente an an orlmnistao eucarudico ?yeso), y eats 

bien cameterizado. Se considers quo el origen euvarimico del sisterna 

FLP/FRT pemite al sCderna FLP/FRT funcionar nuts eficientemente en 

C61ulas eucarmticas que los sisternas procarraticos do rccombinasa 

especificos a lugares. 

El sistcma de recombinasa FLP/FRT se Its demostrado que 

funciona eficientemente en c6lulas de plamas. Experimentos sobnC of 

desumpelm del sisterna FLPfFRT On protoplastos Wto de, maiz Como, 

wroz indica que Is estructura de lugw do FRT, y Is cantidad do Is 

proteins FLP prewme, afecta la actividad de escismm En general, los 

fugues do FRT incompleta Bevan a mayor ammaulacibn de productos de 

escision quo los; lugares FRT do total longitud cumpleta. Los sistemas de 

recombinacmn especificus a lugares pueden CatalCzar las reacciones Canto 

Came come intermodeculares an protoplastos de twiz, indicando que el 

sistema puede usaose para rcacemnes de escisi6n de ADN ad como 

integraci6n. La reaccirm de recombinacimi as reversible y esta, catracidad 

de reversmn puede comprometer Is eficiencia do Is reacemn en Cada 

dire"i6n. Alterando Is estructura do las secuencias de recombinacmn 

especificas a tugares es una aproximacabn a] remedio de Cam sitimomm. 

La secuencia de recombinacmn especifica a lugares puedo ser mumda en 

urm nemem que el producto do Is reaccio’n de rewmbinacibn PO es irms 

Teconoeida COMO Car SUStMo) PM Is TMOC16n PCVCTSa, tSOWbdIZaad0 asA CI 

evento de integraci6m o esCismn 

E. Vectores 

Unidadcs-dq? 
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Como se menciono arriba, varias modalidades de Is presents 

invencirm emplerar uniclades do expresimi (o vectores a sistemas do 

expresimd poor expresar una secuarcia de 6cido nuclaco summistrada en 

forms exegetic, en una planta. Los m&todos para genera unidades/ 

sistemas/vectores de expresomr Jews use en plamas son bien conocidos on 

at arte y puedon adapmrse ficilmente pan usa an Is presence inveremn. 

Un ratesarm experto puede fdcilmente usey coniquier apropiado sistema 

de plarta/sector/expresimi en Jos setuales m6todos siguiendo JOS 

lineamientos aqui provistas. 

Los elmentos do control de expresan usalos parar regular to 

expTearm de Is motema, Poede sw ya sea tl clemcniz do Cannot dc 

expresi6n qua se encuentra normalmente asociacto con Is secuencia de 

codification (elementor hom6logo cle expresma) o puede ser an clemento 

heter6logo do control de expresirm. Una variedad delementos de control 

do expresi6n hormlogos y hoterblogos se conocen en el are y pueden 

usarse facilmente pan hwer las waidades de exmsi6n pam usa en Is 

presente inverremn. Los regiores; de iniciwi6n de =scripci6n, par 

ejemplo, pueden incluir cualmnera de las varies regiones de miciaciat 

opinas, tales crow common, marropina, nopalina y similares que se 

encuentrart on los pl6smidos Ti de Agrobacterium humormchurs 

Allemativamente, los promotores virales do plardas pardon usmse 

tambi6n, tales come los promotores de vinus mosaicos do c0liflor 35S 

para controlar Is expresma de genes on unter plans. Par altimo, JOS 

promaores de pladas tales corm at prommor prolificro, especificas a 

forms, promoter Ap3, prormoterres de choque de calor, prommores 

especificos a semillas, etc. Pueden tambac’n usarse. Los prommores nuis 

preforidos soma a" acfivos en gammas machos o hembras. 



39 

Ya sea un promoter especifico a gametes, on promoter constitutive 

(tal come el promoter CaMV o Nos), on promoter especifico a 6rganos 

(tat Como ei loommor del tomato ES) o on Promoter inducible esta 

tipicamenta loado a In proteins a region de codificacto’n were sentido 

wando t6cnim estandares conocidas an el ame, La unidarl do expresmn 

puede opturnizarso adicionalmente empleamdo clementos suplementarios 

tales come ternairadones do mmscripci6n y/o clementros; mejoradores. 

Consecuentamente, para expresirm en plantas, las undades de 

expeesima comendyan tipicameme, on adicubt, a Is secucecia do pmaemas’ 

una region promotora de plamms, on lugar do initiation do transcripcitm y 

we secuencia do terminacimi do transcripcirri, Los omens lugares do 

restricemn do commas en Its extremes 5’ y 3’ de Is unidad do expresi6m 

so incluyen tipicamente para permitir [a fAcil insertion dentru de on 

vector preexistente. 

En 6 wasamQor do Promoter: hetty6logolgen esoructural o 

combinaciones contra sentido, cl promoter est6 colocado preferiblemento 

alrededer de ta misma distancia del lager de inicio do transcripcimi 

hetemloga come to es desdel lager do inicio do la manscripw6m en so 

asentanniento normal. Como so conece on el one, sin embargo, algama 

vanacimi en esta distancia puede acomodarse sin p6rdida do Is funci6n 

Promoters, 

En adicirm a was accustom promoters, cl casete de expresom 

puede coratmer turbum ma region do terminac16m do wanscripcirm 

wariennes abojo del gen estmewral Wa propercionar wra termination 

cficiente. La region do toramnacmn puede obtenerse a pastor del naismo 

gen come Is secuencia prommora o puede obtenerse a partir do genes 

diferentes. Si ]a mRNA codificada par el gen estructual va a ser 
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procesada eficienteawnte, las secuencias de DNA que dirigen to poli 

ademilacirm del RNA se agregan trunbi6n conammente a el constructor 

del vector. Las secuencias do poli adenilacmn incluyen, pew no came 

limitarlas a In sefial cle shmasa netnews Agrobacienum (Gielon y cars, 

ENMO J 3 835-846 (1984)) o In seind de sintam nopalina (Depicker y 

ouros, Mol, y Alml Genet. 1:561-573 (1982)). 

La waidad de exprest6m resultarde card ligada deram o construida 

de ona forma para set includda en on vector que es apropiado pam, mayor 

de planets. Et vector comencid tandele’a timcamente un 

gen maroador de seleccirm mediame el coal las Mulas de plarmas; 

transformadas puedc" iderafficarnse en ell cultivo. Ustedmente, el gen 

mucador codificara Is resistencia a antibuticos. Earns neacadares; 

incluyen resistencia a G418, higromicina, bleornicirm, coammuma, y 

gennamicina. Despu6s de marefummar las Mulas de plantas, aquellas 

Mulas que fiene el vector ssmm identificadas por an habilidad para crecer 

en no medio que contiene el mibi6tiw particular. Las secuencias de 

replicaci6n, de origm bacterial o vital, taunburt se incluyen genenalmente 

pam pentutir que el vector a set clonado en up bu6sped bacterial o fago, 

preferiblemente un amplio range hudsped de migen procanutico de 

replicacmn so inctuye. Un mancarlor de scleccimi para bacterias; puedc 

incluirse tambum para permitir In scleccmn de c6lulas bactortales que 

Ilevan el constructor deseada. Adecuados marmadones de scleccmn 

promotions madmen incluyen resistencia a antibi6ficos lodes come 

ampicilina, canamicina o mtracklina 

Ourn; secuencias de ADN que corlifican adicionales funciones 

pueden tamben estur pressures en el vector, come se conoce en el arte, 

Par ejemplo, en ef case cle mansformactiones de Agrobacternan, las 
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secuencias de T-ADN tarabien eaboart incluidas pam subsigmente 

monsfermcia, a cTomosomas do plamus, 

L,as wcuencias de ]a presume invenci6n puedert tam Iw6n foamome 

a rarms otras moldculas de 6cido nucleico tales room los Tags de 

Secuencia Exprosada (ESTs), epitopes o mamadons fluorescentes de 

protema. 

Los ESTs son fragmentos de genes, fitricamente 300 a 400 

nuclebtidosenlongitud, scourenciados desdel estrcmo 3’o 5’delos clones 

complememaxics de ADN (cADN). Casi 30 000 Arabidopis thalorm 

ESTs so ban producido per an consorew Fracrods y Amencrato (Delwny 

y otros, FFBS Left. 405(2):t29-132 (1997); Base de Dates de 

Arabidopsis thaliamr, hftp://genoma.?.stmford.odu/Arabidopsis). 

Parts mor discusirin do] armlisis de los patoones de expresom do genes 

derivados de grandes bases do datos EST, ver, per ejemplo, M. R, 

Fannon, TWTECH 14:294?298 (1996). 

Las sondas de proteins fluorescentes bm6gicamente compatibles, 

particularmente, Is proneirm flumeszeme vende de amo-ensacralt (GFP) 

de Is Aequorea virtoria. del p" dorado, hart ravotucionado Is 

investigacon on c6lulas, budogia molecular y de desannallo debido a qua 

peroutm Is visualization de everms bioquimicos en Ins celulas vivas 

(Murphy y arms, Cum. Biol. 7(11):870-876 (1997); Grebenok y mms, 

plant 1 11(3):573-586 (1997); Pang y arras, Plant Physiol. 112(3) 

(1996); Chin y arms, Can. Biol, 6(3)325?330 (1996); Plautz y otros, 

Garr 173(l):83-87 (1996), Shom y turns, Plant J. 8(5):777-784 (1995)). 

La muta-genesis dirigida a lager se ha usado para d"wroollar arm 

vmi6n tons soluble del GFP de cod6n modificado GFP (smGFP). 
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Cuarsdo so introduce on Arabidopsis, mayor florescencia so observ6 

cousin so compare at GFP de coolon modificado, implicarsdo qua el 

smGFP es mas brillante’ debido a qua trus de 61 esm presents en una 

forma soluble y ffincional (Davis y arms, Plant Mot. Biol. 36(4):521-528 

(1998)). Fusionamm genes one codifican GFP y beta-glucuronidasa 

(GUS), los investigadores pudiffon crear? una scale de constracciones de 

reporte de dos funciones qua son optimizaclos para uso en sistcunas de 

transiente y expresum estable en planets, inctuyendo Arabirlopsis 

(Quwdvlieg y owns Plant Mot. Biol. 37(4):715-727 (1998)). 

Barger y arms, (Dev. Biol. 194(2):226-234 (1998)) reports do 

aislaudento do una lines do manneador GFP para c6lulas epid6nnicas 

hipcomilo de Arabolopsiss. Las proteinas do fusion do GFP so ban usado 

para lowalizar y catactunow on minnono de genes de Arabidopsis, 

incluyendo pirofosfato do geranilger-anil (GGPP) (Zhu y ones, Plant Mol. 

Bool. 35(3):331-341 (1997), 

Cienes No habilinalores 

Un ejempio do una eleotiva morlificacii6n no habilitadora goods ser 

un =’C’o retire do nucle6tidos que ocurre at curnienzo de an gon que 

puede producir una estructura do lectura de traslaci6n. Dicha estructma 

puede inhabilitar el gen, dado come resulesdo an producto do gen no 

expresable e intarrumpiondo corsecuentemente Is producemn de proteffia 

funcional mediante ese gen. Si of gen no modificado codifies una 

proteassa, par ejempla, Is produccimi de proteasa por of gen puede 

interrumpirse si Ins regiones regulatorms o las regiones do codificaci6n 

del gen de proteasa son interrumpiclas. 
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Adicionalmente a inhabildar genes refiraindo nucle6fidas, caumdo 

cars estruchm do lectura do transicibar, Is inbabilitaci6n do Ins 

limile trualiven ser posible unvdianto otras lemon que 

incluyen inserciones, sustituciones, inversiones; o trairsversiones de 

nucle6tidos dentro del gen de ANA que puede prevenir efictivauneare Is 

forioncOn de Is prowina codificada por el ADN, 

Este tainbicri dentro de, ho. capacidades de vner persona ectperia en 

el arte inhabilitar genes mcdcarre cl use de mOodos menos especificos. 

Ejmplos de minialos menos especificos pueden ser el tear do nortigenos 

quimicos tales come hidroxilmina o introsogusicridina o el use do 

radiaci6n do mutdgenos tales come radiaciiin gmma o radiamirn 

u1navielm a genes midadais at czar, Dichas cartoons mutadas puedear por 

sucine, conlener genes inhabilitados on Items is] quo los genes no fiaeron 

most capaces do producir proteinas fiancionales gain me o mas do Its 

dominios. La prestencia do Ins deseados genes inhabilitados puede 

delectarse medicine tectrictis de twiniz do rutina. Parn gain adicional, ver 

Is Pincine U.S? No. 5,759,539. 

Yeacires do C ficacion Con" So tdo 

Los m6todos paur inhibit Is expTesi6n en planers usando, 

comatrumones de contra serrado, inchryeraho ia generation do secuencias 

contra sentido en el sitio se describeir, per ejemplo, on las Patentes U.S. 

5,107,065; 5,254,800; 5,356,799; 5,728,926; y 6,184,439? las churns dos 

patentes que se titular: "Sistemas de genes contra sentido do control de 

polinizacitm para Is produccon do senifflas hibridas". 

China notodos quo pueden usme para inhibit Is expTesitin do on 

gen ond6geno en wa plants patedo usanse cushion on los presences 
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meaidas? Pot ejcmplo, la fiamacioni de van, hilice triple an man region 

esencial de an gen duplex sirve a esta pTop6sito. El c6digo triple, qua 

pertains el disefto del participante do cadena finica aproppisida tambion so 

conoce en el arte. (Ver H, E. Moser, y otros, Ciencia 238:645-650 

(1987) y M. Cooney, y altos, Ciencia 241:456-459 (1988)). Regiones w 

las secuencias de control quo contienan alargandenvis do bases do purina 

son objetivos particulammento anactivos. La Irritation do Mice triple 

comijuntarmente con too reficulaci6n so describe, por ejemplo, on D. 

41 Praseuth, y otros, Time, Nat’l Acad, Sci, USA 85? 1,349-1,353 (1988)? 

11. TransfDrinaciint 

A. Tramsforawici6n do Planes; 

Pairs introduction gen deseado a serie do genes medirmite mdtodos 

cogivencionales se requiere m cruce sexual entre dos fineas, y cidonces 

repetir el cruco en retroutesin entre dessurrolJo hibrido y =a do les padres 

hasta qua se obtiene una plarta con las deseadas caracteristicas. Este 

proceso, sin embargo, exth re?ngido a plains quo pueden hibridazar 

sexualmente, y genes ea adickin a] goo deseado se tramsfowunaad? 

Las tocnicas de ADN recombinants pennitm a los investigarfores 

de plargas sobrepaw caress limitaciones perinitiendo a Ios gencristas do 

plantas identificar y clonar genes especificos para riagos deseadoss, tales 

corno resistencia a una peste do insecluis, e introducir extra genes on 

variedades de plantas ya rules. Una vez qua Its genes forsineos so han 

mareetwide desurrii do arm. phina, esa. ptarga pwde entatices; mourse on 

esquernas convencionales de cultivo de plarnas (per ejemplo, cultivii do 

pedigri, esquemas de oultivo descendente do scrailla imica, sclmci6n 
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reciproce recurente) para producir progenic quo tambi&n contiene el gen 

de mcies. 

Los genes pueden introducirse on me forma dingida a bmar 

usando recombinmemn horrologa. La recombinwi6n homologa permite 

modificaciones especificas a lugar en genes end6genos y 

consecuentemente manicures inherentos o adquiridas pueden corregirse, 

y/o novedosas alteraciones pueden lacerse per ingenicria en el genorm. 

La recombinacimr homologa y Is integracmur difigida a lugams on 

plantas so discumn en las Patentes U.S. Nos. 5,451,513; 5,501,967 y 

5,527,695. 

B, Mcmdos de 

Los metodos do producir plantas trarog6rucas son bion conocidas 

para aquellos experms en el we. Las plantas truesg6nicas pueden ahma 

producirse mecharte una variedad de diforentes metodos do 

mansformackm quo inclayen, pew no ostan linninnics; a, 

micro wyeecum; micro trombandoo de proyectiles, tambren conocido 

comm aceleracon de particulas o trombarderr balistico; transimsmacon 

mediada per vim; y tramsformaomm mediada per agro bacterias (ver, per 

ejernplo, las Patentes U.S, Nos. 5.405,765; 5,472,869; 5,539,877; 

51538,880; 5,550,318; 5,641,664; 5,736,369 y 5,736369; Watson y otros, 

ALIN recombinante, Libros Cientrificos Americamos (1992); Hinchec y 

rates, Em/Tech 6:915-922 (1988), McCabe y omos, Bio/Tectr 6:923-926 

(1988); Toriyama y coma, Bio/Tech. 6:1072-1074 (198$); Fromm y 

arms, Bro/Tech. 8:833-839 (1990); Mullins y otros, Bio/Tech. 8:833-839 

(1990); y, Reinert y omos, Bio/Tech. 8:33-38 (1990))? 
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Las plantas de alfalfa transg6nicas w han producido mediante 

muchos de estos trictodos que incluyen, pero no Capin limitados a, 

mansformaomm mediada de agro bacterias (Wang y otros, Diana 

Australiano de Fisiologia do Plantas 23(3):265-270 (1996); Hoffman y 

Cites, Interazziows; Moleculares; de Plamms-Miembios 10(3):307-315 

(1997); Trieu y otros, Reportes de Celulas de planta 16:6-11 (1996)) y 

aceleracimi de particulas (Parente U.S, No. 5,324,646). 

La transformacibm tambie’n se Inn Ilevado a Cabo eximsarnente en 

hmbol usando transformact6n me diada par agro bacterias (Voisey y otpos, 

Ciencia y Tocnologm de Control Biol6gico 4(4):475-481 (1994); 

Quesbenberry y mros, Ciencia de las cosechas 36(4):1045-1048(1996); 

Khan y Cares, Fisiologia de Plamas 105(t):81-88 (1994); Voisey y Wros, 

Reporms, de CAulas do pinata I S(6)309-314 (1994)), 

La transformacon gendfica se ta reportado, written en numerosas 

especies do fonraje y pastas (Conger B.V. Genetic Transformacirm de 

Pastas de Forroje en Teenologias Molecular y Celular para In Mejorat de 

Fmaje, CSSA Especial Publicacnn No? 26, Sociedad de AmM’Ca de In 

Ciencia de Ins Cosechas, Inc. E.C. Brummer y owns Fds. 1998, piginas 

49-58). Earns iDcluyen pasto do orquidea (Dadylis glomeram L.), caftucla 

alta (Festuca amndmacea Schreb.) cafluela raja (Festuca rubra L.), 

cadmela de pradem ?Fesauca pratensis Huds) balliec, peverate (LAimn 

perenne L.) agr6stide crepado (Agrostis palustris Huds.) y agr6Stide 

(Agrosus alba L.). 

Exitosa transferencia de genes en dichos fmajes y c6spedes se ha 

Ilevado a Cabo mediame main directa de ALIN por protoplastos y 

mcdiante bombardea do c6lulas a tejidos con micro proyeetiles revestielos 

do ADN, En ambos casas, In transferencia Cant regida par In total 
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regenerwi6n de Is planta. Mucho del trabadjo se he ceaurado on protocolos 

de destroollo y mejoras pam Is trunsfiannavi6ar y ban usado el gen de 

rcpo? uidA codificando para �glucoutonidwa (GUS) y la barromra do 

marcadoT do seleccOn que confiere tolerancia a herbicides basados en 

foslunotricina. La prueba do la transfumaci6n se he provisto mediante 

t6cnicas; de ]a reaccion de cadena de polimeraza (PCR), andrsis de 

labridizaci6n nortefia do RNA trauscrita, angisis de rnmcha del esto de 

proteins soluble (producto do Real, e hibridizaci6n surena de mancha de 

total ADN gen6mico, 

111. Hemizi2osidad 

Una plarda =sg6nica fiamada usando mdtodos do transfirmacitui 

do Agrobacterium contiene tipicammente on (mico goo on an cromosoma, 

aunque multiples copies son posibles. Dichas pinatas transg6nicas pueden 

reforurse corno hernizigosas para el gon agregado. Un nombre ones 

pim? parr diolra plearta as an segregaree undelocadwrle, debvk a quo 

code plants transfiamada represents an 6nico evento do integracitei T-

ADN (Pataote U.S. No. 6,156,953). Un loco de transgone se caracteriza 

gencralmente por [a presencia y/o ausencia del transgene. Un genotipo 

heterozigoso donde um allele corresponde a Is ausencia del transgene se 

designa wmbi6n hernizigoso (Patente U.S. No. 6,008,437). 

Asuarriondo hernizigosidad nomad, Is rowulbari 

m maxima segregaci6u genotipica en to privacra generacitur 

recombinante auto-roproducida, tamobidn conocida como ]a gencraci6n 

RI o R1. La geratenoitai RI se produce attao-reproduccitur do to lines 

recombinante original, tambitat conocida comar Is gencraci6n RO o RD. 

Debido a que code inserto actua conno um allots donninante, en ausencia 

de enlace y asurniendo quo tinicarnerne on insarta hemizigoso so requiere 
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pma expresmn de tolerancia, on inserto puede segregar 3:1, dos inserms, 

15:1, oes insemos, 63 1, etc. Conwcuentomente, relativamente pocas 

plantas RI nemsium crecey pma encommor poc lo mcnos on femnipD do 

resistencia (Patentos U.S. Nos.5,436,175 y 5,776,760). 

Como se mencimm wiba? In amo-pohnizacift do Is planta 

regenefada "nsg6nica henuzigosa puede producir progeme equivadente 

a on F2 donde aproximadamonte 25% pueden ser plantas homozigosw 

tmnsg6nic?, La auto-polinizaemn y cracc do prueba de In progeme F2 a 

plantas de connol no transformadas pueden usame pam identificar las 

plantas homozigosas omnsg6rucas y mantener ]a linea. Si Is progeme 

miciatmeme abumida pma ma planla regemmuta fucra de potmuzaeum 

cnuada, entonces [a identificacmn do Ins p1smas hmnozigos? 

namsg6mcas requenm una genemcmn adicional de wo-pDhmzaDmn 

(Patente U.S. 5,545,545), 

IV. Semi-Esterilidad v Filtro de CsteOidad Gen6fica 

0 A, El Rosen de Esterilidad Gametoftica (QST) 

El GST puede esur compueao de dos o tes elememos: un 

promoter especifico a sexo, un gen suicida y, opcionalmente, una region 

que codifica w ftamspZam Y/O tranwsasa. Nomalmente, el wnsb?cter 

GST termina en un elemento teminador do wwscripcio’n. La inclusion de 

un transposon o una ffiente de manspososa es especifica a In apheacibm de 

selecci6m pam ftansposiciones dispersas y no se usa necosariamente pam 

el prolmsito deliminaci6n de In mmsmismn do nansgenes. 

Los promotmes especifices; a sexo pueden incluir pero no estam 

limitados a promotores especificos a polen del mai? =Oz, tomme, 
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Janice, Arabfdopsts y Brassica. Varies Ones ejemplos pueden 

mmontrime in el GenBank. El promoter debe set especifico a un scan 

(machos a hembims) y especificaments dirigir ]a expresmat del gen 

degpu6s de mciosis I cuando Jos cimmosomas bom6logos so ha separado 

en c6lulas diferentes. 

El gen suicida so usa para mattar productos indeseados de memins. 

Los genes sweidas, uickiyen peTc, no estan limaitaides a? larmasa, somills, 

de borla 2 y el gen A do toxims de difteria. Dos alteanativas pam usar on 

gen suicide inctuyea 1) usar teenclegiat contra-semido do RNA Wa 

inhibit Is expresmai de genes esenciales pain ]a viabilidad del polem a el 

Imovo; o 2) munniones; clue son incapaces cle himsmisitm a haves do cum 

do los; sexes, tales conni retires quo no son transmitidos par polen. 

Andan; alternativas puedim manse pam lograr semm-esterilidad. 

I Semi Estenfidad-LF Ino do Esterificlad Gewaica JT_ 

A tinininos "semi-estatilidad" y "filue de esterilidad gendfica" se 

ussm per his inventores; pain traspicor Is idea do que puesto qua Is 

expreson gint suicida esm confinaim a post-mewsis 1, imicarnente el 50% 

do gametes; se climmarti cuando el lugar GST es hemingow y sic wgmga 

nomalmente on mciosis. Esto es debido at hecho de quo cuando el hagar 

GST estA presents on el genom en una union colas (condicitna 

hemizigosa), el gen suicida se wasmithil aproximadamente a was, inuad 

de los productos de namosis, dando come resulwdo un 50% de valocidad 

de esterilidad. El polen inherente at GST no sobrevivirii si un promoter 

especifico a polen cam enheado operativaimento at gen suicida. 

La produccun de 50% de polen viable es necesima para In 

recuperacimi de las transposiciones dispeastan yio para previous in 



trammismn de transgene sin an importance efecto en la fintifidad del 

macho. 

Q. Semi-esterilidad gametoditica 

La presente invencimi describe el usm de uria tecimlogm que mitiza 

"scmi?sfiarilidad" garactolitica, tal como scmi?esierflidad del polen, pana 

generar on "fittro de csterilidad gewitcoC que ctimma gametes inherentes 

a on especifico complejo de transgene. La incorporacmn de an prommor 

espeedica a pole" dentro del GST liTtview; Is timemnsuca de transgenes 

ealazados a] GST en polen inberente a care complcjo de transgene. 

Este complego de mansgene puede mamien coadener on lugar de 

Imanamiento para an clemento transposable y/o gen de tramposasa. En 

este me, Is climinacirim del complejo de mansgene, comuntairmine con et 

higar de doname de transposon y/o mansposasa, none el efecto neto 

deliminar las transposiciones cercanas mientras cnriquece Ins oventos de 

mraisposictim que ban recombinado con el complejo de maragene a quo 

estm dispersos (ya no enlazados al GST) a waves de un genorm. Esta 

ractodologia supera varis limitaciones corrientes de las estrategias de 

main geneids del mansposon que favorece en gran medirm las localizaclas 

con respecto a las mansposicomes disperses. La invencarin majora en gram 

medida el uso cornente de noweadores negatives de scleciami pars lograr 

]a dispersimi del trainsposon (Sundmesm, V., y arras, (1995) Genes Dev. 

9/14 1797-810; Tissier, A.F. y arms, (1999) La Celula de plants Vol. 

11 1841-1852)? Mas am, el uso del litho de esterdidad genetics parat 

climinar Is harismistim do ]a fuente de transposasa estabiliza Ins 

clementos reci6n masposarns en progenie, elimmando asl los evemos de 

transposicOn saindfica 0 secundariat que obstrayen Is identificactim de Is 

mulacirin. 
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La raduradeza del rasgo de semi-esteriliclad y so transposon 

asociado y/o transposasa, puede diferir an Ins detalles depernfiendo do Is 

escogencia do los genes suicidas, promotoTes, sisterms do transposon, y 

especies. So ciffatim sin embargo, qua la misma teenologia bAsica de Is 

serni-esterilidad puede amuse para recuperaw las transposiciones an 

muchas plantas, Man mouccobledmueas Como dicotiledmats, an dichas 

especies tales Como maiz, arroz, soYa, trigo, avenas, barley, y an sistentas 

no do plaidus, tales Como animates y hongos, qua pueden propagairse 

sexualmente. Adicionalmente, una estrinagia alternaurva gain Is 

eliminacto’n de micro-esporas as eliminar Is bernarnismit de hembras del 

complejo do trarageno per ingenieria do an rugo suicidit de mega Capers. 

El range de semi-estefilidad se Can parn climinar Ins productos de 

mewsis (gametes) que Ilevart una region cromos6mica particular, tal 

Como an ligar de larcenniento de transposon y/o den de transposasa. Este 

4’filon do esterilidad genetics" se usa Earn climinar transmisi6m de 

matzhos y hembras de an Complete de transgene. Este prooeso 

detiminaci6n tiene at offecto Cato de enriquiecer Ins clementos 

tramspuesms no enlazados (disperses) 0 elernermos qua reoombinan a 

partir del sitio do larazarmento; esto tambi6n se usa para eliminar 

simultaneamente Is tionsmisio’n de notes genes, tales Como on gen de 

trainsposam estabilizando sit las transposiciones an progenic. Para lograr 

Is semi-esterilidad, an tarmero its m6todos preferidos se contempla para 

Is preseme invencom. Un motodo se relaciorm Con Is drreQcnII do Is 

expresitm especificat a micro espora do un gen suicida para mixtar micro 

esporas mdeseada& Este m&todo ? logra emplaindo an promoter 

especifico, tal Como an prommor especifico a polen, fusionado a on 

apropiado gen suicida, maintain son finicarriente Ins productos de mciosis 

qua son inherentes a ]a fusion de genes, Para an tranagene de 6nica Colon 

an condici6o henazigosa, Cain representa at 50% do los gametes. Debido 
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a que el polen se produce on grant exceso, In Toduccum do ]a firtilidad del 

polen on 50% no none importance conseettencia en In subsiguiente 

produceimi de semillas 

El aspecto do Is presence invencirm que se relaciona a Is 

generacomr do strin-estindidad difieve de loo melodies prevors 

dernamilados para lograr complem estenlidad do machos on In produccimi 

do semillas hilindas que son conocidos en el arte. Be estos melodies, In 

dommoda ha sido lograr Is cumpleta esterilidad do machos para facilitir In 

produccum commend de la semilla hilarida- Este usualmente involucra Is 

expresi6m del gen suicula en el espor-ofitu o en todos las micro esporas. 

Per epunplo, fit expresi6n do barmasa en c6lulas tapetal do warn resultado 

Is complete esterilidad de machos (Beals, T.P. y ouros; (1997) La Cobra 

do Plarim Vol. 9:152745). En In produccirm de semillas hibridas, In 

wam-esterilidad del polen puede ser insuficicnte pars lograr el resultado 

deseado, es decir, el cruce del padre (hernbrad estdril (macho). En cases 

donde on gen suicida especifico a micro espora y sus clementos 

asociados estin presemes on el genomm an me union copia (en coachmen 

hemizigosa), el gen suicide se transmitm aproximadamente a In noted de 

los producers de meiosis, dando comooesohado an promedim de 5V/6 do 

somi-estenfidad, una rule do produccitm viable do polan que no es 

aceptable comencialmente parat In produccirm de semillas hibriclas. Peru Is 

presente invenci6n, Is produccimi de 50% e polen viable es; necesana e 

importance pami recupperar las transprosiciones dispersas y/o para provemir 

Is transmisimi do mosposasa. Consecuentemente, el rasgo de estonlidad 

goaretofitico se use come on filtro pam eliminar genomas indeseaAcles 

perruncendo al misma tiempo qw otros generous (no trausg6micos y 

genomas que contienear elementos; transpuesuas sin el clemento donante 

y/o gen do amosposasa presents) a ser trammatidar. Err urnt modalidad, In 

presente invenci6m hacc? uso de esce ’Tiltro gen6tico do esterilidad" poor 
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eliminar on complejo de transgene qua confiene an lugar do lanzarniento 

de transposon y/o fuente do transposasa, 

V. Milpitas de Rvaeneraci6n 

Pablaciones Polinizadas Abieutag. La mejora do las poblacionos 

polinizadas abieftas do dichas cosechas come centeno, muchos maices y 

canas de azecar, pastes do hierba, logumbres tales como alfalfa y tr&bol, 

y vestchas do arinoles nopicales tales. come cmw, nuun, palm do acene 

y algan caucho, deperale esenciabnente del cmbio de fiecuencias de 

genes hacia Is fijaci6n do allele favorables mientras se mantiene on alto 

grado (pero lejos del nidximo) do heterozigosidad. La unifornualad on 

dichas poblaciones es imposible y dificil de tipo an ma vatoedad 

polminda abitria es una emeteristea esnallstica & Is poblazi& come 

an todo, no taut caracteristica de plantaus individuales. 

Consecuentemente, Is hcterogeneidad de las poblaciones polinizadas 

abiertas con Is homogeneidad (a vittualmente) do lineas no regeneradas, 

clones e hibridos. 

Los melodies de mejormiento do Is poblui6n caen naturalmente 

40 on dos gropes, aqueflos basados en Is sclecci6n purmentc fenonpica, 

nomalmente Ilamda selecci6n de anon, y aquellas basadas en In 

selecei6n con prueba do progenie. El mejorarniento de inter-poblacift 

utitim at concepto do tas pobtaciones de regeneraci6n abiefta; 

pernutiendo quo Ins genes fluyan de una poblaci6n a M. Las plawatas on 

una poblacidu (cultivos, cadena, ecotipo, o cualquier luente de genno-

plasmas) se c=aD ya sea naftwalmente (per ejemplo, par el viento) a 

manuadmente o par las abefas (comOnmente Apis mellifera L. o 

Megachile ronindata F.) con plaunas do otras poblaciones. La seleocibn 
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so aplica parra mcjnrff me (o algams veces ambas) poblacnimes) 

midando plarms, con deseables nisgios de ambas firentes. 

Ray luescarmare dos includes principaks do mejora en poblacirar 

polininda amems Primero, hay unat situtavi6m doisde mis poblacum so 

cambia ea amass mediarim an prinedianicato de se)crairm eacruindor El 

reaultado es ana mejorada poblacnar quo es propapble indefoodamonfic 

mediante emparejamicuto al aian dentro de si misma ent aishuniento 

Segundo, Is varredad sinteficat logra el tannin rcsulmdo fluid quo Is 

arejora do Is poblacnift pere im es ella misims propagable Como ta); none 

quo yeroarstrume a War de lincirs a clones padres. Estes procadinewinos 

do regenenscum do pbadaw prom mejorar fas pobiaciones polunizarlas 

abierms scis loon comwidos pam aquellos expremis en ci arty y revisionos 

comprehensive; de procedimientos de regimeTainim usados 

rutiaminamome para crejoun plarms do polinizacirm cnoada se 

proporcirman an numerosos tastes y articulos, incluyeridoi Allad, 

IoLdiLR cimi I be. John Wiley & Sons, Inc, (1960)? AmacDpu 

Simmonds,LnIlgi a d ?Mgoicnm e sech %, Lotignum Group 

Limited (1979); Hadlimer y Miranda, gea6l? 

dtl-M j Iowa State University Press (1981); y, Jensen, kag , 

_Mg_ a a ?dem ion de P tas Jobn Wiley & Sears, Inc. 

(1988). 

aalemia6liAe Mass En Is selection de mass, so escagen desealites 

pinatas individuales, se coseclum, y las senultra so compumen sin prueba 

de progemo pace praducir [a siguicane generacnin. Pricato quo In 

seleccum so bass unicamente an ]a madne a pariente matem, y no bay 

control sabre Is pohm=wm, Is seleciarm do mass amnema can respecto 

a was forms do emparejamiento al ruour con sclecenki, Como se establocuS 
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wyiiya. el plopiroto de Is seleccion do mesa es; incremenotarlapyoporci6n 

de gerrobpos supmores ea is poblaci&n. 

SvW?t cas Una vartedad surneocza, se prodoot crttrando carve ellas 

an nomero do gervArpos Wr w bucm habdidad do 

conabinaclini en todas he posalAes combinaciones hibridas, coa 

subsecuente manteninniento de Is variedad para polinuzacton alocroa 

Doradc Ins padres son loans o anorms reconstonudos) faces de propagaci6n 

do semillas, como on algmas callas de azacar y granos; (Vicia) o clones. 

coma en pastos do hierba, tr6boles y alfalfa, no face dilbrencia an 

priompio. " padres son seloccionados en babilidad do condrinsocism. 

sigmas voces mediante cruces de prwba a cruces; superiares, mAs 

goncralmente merhantc m6ltiples cruces. Las lineas do senullas de 

parienles puedon cactarse doliberadamrsente (par ejemplo, Medi"W oUto-

reproducci6n a cruce inferiar). Sin embargo, son si los padres no son 

cfuzados deliberadmarste, In selcoci6n dentro, de lineas durante el 

mantenfiniento de ]a lines asegureni quo ocurre algo de regencracm5n. Lce 

padres clomdos permanecerim, par supuesto, sin carnbios, y altarmente 

hooffocigotos. 

Si un sint6fica puede ir directarnente del prunto do producci6n de 

semillas padre al granjero a debe primao suffir uno a dos ciclas do 

multiplicaci6n deponde de Is producch5n do semillas y Is oscala do 

demands do Is semilla. En In pvIctioa, pasms y ordboles se multiplim 

goneralmente one a dos veces y son asi refirados considerablemente del 

siractico original. 

Aunque a vem se asa Is selmei6n de mesa, Is piueba de pTogerne 

st predeve gencrahnerae pens, vraltiples. crazes delmdo a so simpliondad 
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operacionad y obvia relevancia poor el objervo, nominalmente to 

explotatai6n do [a babilidad de combiuci6n general an un siut&oeo, 

El numao do lincis padres a clones que catran a un sintotico varla 

mplimente. En Is prActica, ]as nomeros; do Iftim prifientes vatan 

dentro del Tango de dWc 10 hasta varios; cientos, siondo el promedio 100 

a 200. Sint6ticos do base amplia forrarados; a pwir de 100 o nuis clones 

pueden esperarso come mas eatables durante Is multiplioni6n de 

semillas que los sint&ticos de base estrecha 

Hftdos. Uh bibrido es me planar individual quo results do on 

cruce padres de diferentes gonotipos. Los lubridos comenciales so usm 

abora extensivannonte en muchas cosechas, incluyendo moz, serge, cane 

do azecar, gusset y lrocoli. Los hibridos pueden formarrae en an innincro 

do futures diferentes, incluvendo mediante at ounce do dos padres 

directaimeare (hibridos de truce thrico), meditate el crace do on h1brido 

do (once trace con otro padre (hibridos do nes vias Q de triple coace) o 

mediriate el crreo? de des diferentes hibridos (Inbridos de cuanc, vias a de 

doble Mee), 

F?ictaarrenw hablaudo, to imayoria do individuos en own 

regeneration exterior do poblackar (us docir, do polinionackar atnero) son 

labridos, pore el t6mino so reses-va usualmente poor los; cases deride los 

padres son individuos cuyos genomas son sarficienternente distintivos 

para set reconosadris cow diferentes espeoves a sub?species. Los 

hibridos; puedon ser f&idts a estftiles dependiendo de lax Monotones 

Qualitarvas y?o cianwortativas on Its genomas do as dos pralres. fleterosis, 

a hilando vigor, se asocia usualmearte con increarnernada heterozigosidad 

qua resultat an incrementarlo vigor de crecomento, supervivencia, y 

fortilidad de los Intrudes an comparraci6n con ]as linens do padres quo se 
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usaon para formar el hibrido. La heterosis mAxima se logra usualmente 

cruzando dos lineas altamente desarraltastas, geniticammane difermtes 

La producei6n de hibridos es me industria bien deswollada, que 

invoivaa [a produeni6n aislada de tanto Ina. linew dt padres tonno Im 

hibtidos qua resfflm del cruce do csas linens. Pus una discusi6n detallada 

del proveso de produccift de labridas, ver, per ajemplo, Wnght, 

Producci6n Commercial de Semillas de HdaTidos 9:161-176, On 

Hgindizaci6n (jePlanats, supra. 

V1. Tra?pescnes v Elemento TrapsoDsab 

Los nansposones son elemonWs gen6ticos capaces de 

nansp?ioibn (movimiento) desde on lugar cromosbanico donanue bacia 

on lugar objehvo en el mismo cromosoma a dilarente cromosoma. Los 

nansposonses causan mutnio=5 mediarde [a inserclon dento de 

scouencias de codificavion. intones, y pmmotores, a menudo eliminando 

complmmente Is actmdad del gen objetivo. Las mutaciones causadas 

per tos tansposones pueden a menudo desasndmItuaw mediante 

subsecuente escisi6n del n-ansposon del gen Una o m6s proteinas, a las 

coal" se hace refaencia coleefivamnerme como VanvosaseC, se 

requicren para In escisi6a, ? iuwgmi6u del ?ansposon. Los ?sp?oues 

qua codifican so propia fuente de tansposasst son referidos come 

elementos aut6nomos. El suministro de uassposasa en nans puede 

tansponer los unnsposoms que no coddlem bansposmapem coutlenco 

Ins secuencias tenninales, usualmente Weticiones invertidas, requeridas 

pm Is anansposicion (clementos no aut6nomos). 

A �Elementos  Ds 



Err one do las modalidades prefericlas, on clomento Ds se 

contempla tot quo contiene his secuencias terminales requeridas para )a 

transposiciml (Coupland, G., y otros, (1999) Proo; Nail Aced Set USA 

86:9385-8; Chatterjec, S y otros, (1995) Mot Gen Genet. 249:281-8), un 

promotor nommo (promotor -47 CaMV 35S) fiasionado at gea do repicifte 

GUS pass detection de mejma ea Is imentackon opuesta, an lugar 

acoloor do loma fusionado a no gen mejorado fluorescents, GFP do doble 

espectro (H?eloff, L, y coros, (1997) Proc Nad Aced Sci USA. 94 2122-

7; Haseloff, J., y corns, (1999) M6todos Mad Biol, 122:241-59; flaseloff, 

J. (1999) Mdtodos Cell Biol. 58:139-51) time propnsitos; de atrapar genes. 

Este etemeaw Ds puede usmse pass twnizar las trampas mejoraces en 

me orientacimi do insercimi o trampas de genes en ta on orientacimi, 

con respecto a Is traar?npci(m del gen objetiva. Una segionla roodididad 

que usa Ds sustitaye un activador de tramcup6im en on extrorno del 

clemento Ds con el fin de generar gamancia de municiones de fimcimr 

Andros eteventaos contiewir on lugm IoN P pm recombinacift 

especifica a lugar (Osbome, 131, y otros, (1995) 7:687-701; Medben?, 

SL., y otros, (1995) Acido nucleicos Res. 23:485-90; Qm, M., y coos, 
ID (1994) Proo Nial Acad Sm USA 91:1706-10) y the bamera gene 

Thompson, CI, y cows, (1986) EMBO 1 6:2519-23) para herbicide 

40 (Fironclis) poor cultivo do wjido y seleccida de suelo. El Fmale@ as Is 

marca ogistrada do un herbicida de glufosinato 

B-Utridad do Trans 0 a a I ??Clmdc Municlow on Plaroas 

Los transposones tienen gran wilidad on armlisis gendtico y 

initisis gerrismoo finizimial de germoms; do bactmias, honlors, plasmas y 

aninnales, En plarms, trionsposones claborados por ingemeria gandtica se 

ban introducido exitosamente en varias especies (para reviskin vor 

Sundamsin, V, (1"6) Trends Plant Sci. Vol. 1:184-190) que hichuyen 
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notes (Izawa, T. y oftos, (1997) Plant Mol Biol Vol. 35/1-2 219-29), 

tabaco, Ambidopsis, lechvga y varias otras. Varies investigadmes ban 

adverfido ingemosos ni&odos para mejorm: Is eficiencia de eventos de 

recuperacimt de tnusposici6n, mduyerolo inctedes pam seleeciones 

positivas para transposicimt (Fedoroff, N.V. v was, (1993) Plant J. 

Vol. 3:273-289, Homan, M. A, y obros, (1993) Proc Nall Acad Set USA 

Vol, 90/13:6242-6), selecci6a para clementos no enlazados, (Tissier y 

Mos, (1999)LaC&Iula de planta Vol. 11:3941-1%52; W. R.; Suradaremn, 

y istros, (1995) Genes Dev, 9/14A797-8t()? lugzires dispersus do 

latc&armiento a troves de an genoma (Cooley, M. B. y ones, (1996) Mal 

Gen Genet Vol. 252/1?2:184-94, Y?app, S. y corns, (1994) Met Gen 

Genet Vol. 243/6:666-73; OsImme, B. 1. y corns, (1991) Genetics Vol. 

129/3%33,44; Takken, F. L? y ones, (3998) Plain 3 Vol. MW401-11? 

Thomas, C. M, y corns, (1994) Me] Gen Genet Vol. 242/5:573-85; van 

der Diezest, E. A. y ones. 1996 Mol Gen Genet Vol, 251/3:267-80) y 

adici6n de caracteristicas en elamentos mles; come trampas do genes y 

mejoradores (para revision yet Shanknes, W.C., (1990) Bimccnologja 

9.927-83L W, R., Sandaresim, y mms, (1995) Genes Dev 9114 1797-

810) y activacom de transcnpci6m (Fritze, K. y otros (1995) Woodos 

Met Biol Vol. 44:281-94; Kakimoto, T., (1996) Science Vol. 

274/5289:982-5; Kardailsky, L; y notes, (1999) Science Vol 

286/5446:1962-5), 

Ann dado el enorme progreso on Is milidad de transposones, fienen 

son limitaciones para atudisis germonco flancional. "s transpoSiciones 

son a mentudo entre-cromms6micas, a wenudo devorm do una corta 

distancia fisica entre lugares de doname ohtefivo (Mmam, M A y aws, 

(1992) Genetics Vol, 131:939-956; Athma, P. v cites, (1992) Genetics 

Vol. 131:199-209), Este limitacion signifies que Is mayrorm de las mievas 

insmiones acumen an regiones qua rodean el lugar dominate (lugar do 
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lanzarraiento) con varios pocos clementos encontradog dispersos a] aucir a 

traves del genoma. En segundo lugar, el proceso do trmsposici6n no se 

controls usualmente lievando on grant medida a inserciones somcnicse, las 

canes no son tramsmatidas a Is progenic, y tansposiciones cereanas 

desarrolladamente que pueden flevar a no concordarcia en eventos 

transmiticlos genarinalmente. Esta inhabilidad pars controlar Im 

transposiciones somitica y tomporalmente puede resultar en on alto 

aratecedente de las inserciones positivas falsas en genes de interes debido 

a In re, corcesporeleneia crare tvereas de mutaci6vi sonnaica y germinal. 

C. M&todos Comenies_del EstadodeLAxte -- Recu2er Ins para 

Transposiciones Dis rsas 

Dos m6todos so encuentrart corrient(nnente dislyonibles para 

superar parcialmente In limitaci6n do transposiciones no dispersas. Un 

metedo usa ]as primoros lupres do lanzatimento del transposon de 

dispersion a trav6s de an genoma Este netodo, sin embargo, requiere de 
I an gran vannew do lineas de maicio para lograr zubruniento 

de genoma de aroplio espectro. Up segundo merodo pant dispersar 

eventos de transposicitat es emplear w(os) marcadoroes) negativo(s) do 

selecci6n, tales como ivaH, pelaA, R404, a rat gen de citosina dearninasa, 

para seleccionar contra el lugar contrite que contiene el transposon y/o 

tansposasa. La selocci6n contra el cleatento donante Maranon sclocciona 

contra transposiciones cercanas (enlazadas) quo results en 

crincluccurniento parat transposiciones no mlazadw. Las sclecciones; 

negativas se han usado cm Arabidopsis pm rmuper? transposiciones no 

enlazadas Ds y Span (w, R.; Sundwesm, y rates, (1995) Gen" Dev. 

9/14 1797-810; Tissier, A.F., y otros, (1999) La C61ula de plants Vol. 

11 1841-1852) y dos marcadores negativos do selocci6n se basm en Is 

conversion pro-herbicida (Okeefic, D,P. y otros, (1994) Fisiologia de 
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Plantas Vol 105:473-482; Dotson, S,B, y otros, (1996) The Plant Journal 

Vol. M2383-392), un prrer?w one es totnioamentle disputable para 

seleeciones do suclo. 

No obstante, el me do marcadores de selecci6n negatives impone 

satins lintitaciones en to nmeuperrei6n de grairades ruitneros de 

transposiciones independientes, Primero, varias do estos; mucadores 

requieren del uso de Invattlos on tejido-cultivo (W. R.; Sunclaresm, y 

otros, (1995) Genes Dev. 9/14:1797-810? tirsasposicu5n (Fedaraff, N.V. y 

ones, (1993) Plant J, Vol. 1273-299? en proccriarmerno do labor 

intensive que agrega pandes; costos y fiernpo a) pronoso de recuperation 

do grandos nomeros; do transposiciones dispems. Segundo, las 

selecciones negativas ostAn basadas en Is eliminaci6n de progenie que 

lieva elementos o tmmposasa eplazatios, o mbos, mediante quimicos 

(Tissier, A.F., y otros, (1999) La C61ula de planta Vol. 11:1841-1852; W, 

K; Sundaresm, y ones, (1995) Genes Dev. 9/14:1797-810). La 

eliminacidu do progenic pacde set probternsitica cuanda et nomern de 

semillas es liontado, Per ejemplo, tri me plarna tat Como moz (Or?a 

strove), area espepie preclumunratmento de autu-polinizaci6n, el cruce 

Mann es tedioso y consurne tiernpo, limits on gran medida el n6mero 

do progeme que puede obten? fAcilmente. Cbmsecuentemente, si W 

velocidades do transposition son lentas y las tramsposiciones no 

enlazadw represent= Is onnoria de Jos eventos do transposicion, puede 

set costoso c unprictmo usar selocciones negativas para recuperar 

tromosposiciones; dispersas. Par ejernplo, conlando con una vClOcidad do I 

a 5% de transpostoi6n, 50% de segregaevSn tnei&ica, y finicantente 30% 

de trmspcsiciorres no entertains, parz recupetar 10 000 itmsposiciones 

medimle crucc exterion Toclucrint de on estimado do varies millones do 

plaotas do progenie. Finalmente, el uso de agentes de selecci6n 

negatives, tales como pro-herbicidas, puede tener on scrio impacto 
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andriental y ser costoso decide a las aplicaciones de quinnicos que pucclen 

necesitarse para seleccionar grandes cameras de progeme quo Ilevan 

transposiciones dispersas Mis arm, a maryoria do estos surmises no 

estan aprobados para use en caarpo. 

VII. Tramposasa 

Trmsposasa E�xpmsada Floraimente 

Uw adicional limilaci6n asociada con el use de mansposoncs para 

nanta-g6nesis, marcado do genes y analisis gon6mico funcional, es Is falls 

de control de desarrollo y temporal sabre el proceso do transposici6n. En 

muchos cases Is expresi6n del gen do transposma, bajo el control do so 

propne, promoter, a bajo el control de prounotores warre 

durante ef desarrollo vegetativo de Is plants. La expresirm vegetative do 

me foonte de mansposam Ileva a transposiciones sonakficas. Estas 

tramposiciones son transiritidas a Is progeme (transposiciones 

germinales) rmicannente cuando earns Imajes de aludas sonanicas 

tnodecou mas, tarde megsespnTas o psto es problemarico 

par dos noames. Una raz6n es que las transposiciones que ocurren 

durame el desarrollo vegetativo a reproductive temprano puede 

propagasse par cloaraci6n y posteriormente transtratuse connote de muchos 

garractos, dando come resultado an an gram romem delementos no 

vadeperadventes racuparedos; cR In progeme. Este es indeseable cumcdo 

grandes rainvenos do trawsposiciones indeptendientes se neecsitan pam 

ancilisis gewnroco funcional o marvado do genes. Segundo, las 

soffidticas a nevaudo no mcluyen linaijes que dan lugsw a 

gunctos, tales come aquellos que ocamen on Ificajes epicennicos a an 

estraztwas yegatcaova? terranval", Estas bamsposucurnes neoca se 

trustruten rnei6ticannernte y comeouentensente van no rccupperadas en 
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progenic. Esto es probleminico debido a qua estos evenvis; somAticos 

pueden ser falsamente ideadificialos an muestras da tcjido do ADN "me 

mutaciones, son nanca se recuperan en progenie, F?w as especialmente 

prablemanco cumdo to% niances do municumac*, son quoincos do qemplD 

basaclas en PCR (Tissnn; AF., y Was, (1999) La C61ula de Platitas Vol. 

11:1841-1852; McKinney, E.C., y otros, (1995) Plant J Vol. 8:613-622; 

Krysan, PJ y otros, (1996) Proc. Nail. Acad. Sca. USA Vol. 93:8145-

8150; Frey, My otros, (1997) Scienze Vol. 277?696-699), 

En una modalidad adicional de Is presente invenci6n, para 

nunimim el problenet de transp0000nes soindnots, in gen de 

traasposasa se coloca bajo of contnad de an promtor csliccifica flual que 

dinge expiesim’ do gones en Images sob-cpid6rmicos do Is flor que Ileva a 

]a produccidn do micro-esporas y mega-esporas. Dichos promounnes 

incluyen aquellos encontmdos en genes tales come agwosa, apelalal 

apetala2, apietalit.3, pisfilato, y sus homblogos oncontrados an otrats 

espcc?s de plantas taks conao maiz, y anroz. Par ejernplo, ed pranicasor 

de apenda3 dirige ]a expresi6n de on gen do roporte en c6lulas 

primordiales de petal y sepal de los weristemas do desaomflo floral. La 

expresuot de trarnposasa bajo el con"I del promoter ap3 da corno 

resuttado tramposiciones que estao? coalinadas at desanollo f1mal y, 

cuando ocmm an briages; que flevan a nocro-esporas, eskis evenuis senot 

trainniffidas a [a siguiente gcnenaeuni. EI control de nansposicuol 

meditate este m6todo time dos efems: 1) cae traisposiciones sonniticas; 

y 2) Ileva a an gout inunuo de townposiciones independietacs cuando el 

polm es &crivadc, de ?anos diferm?s merimenias florides. 

Consecuentemente, el tejido somatico puede mostrame sin tenet on 

cuenta las tramsposiciones sonniticas o securiclaias, y cada menstemit 

floral se vtielve una fitente volopendiente do eventos de trausiposicio’n. 
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Vill, Arrox - Un Sistema de Planta Modelo 

A. Aericultura de Affoz en USy an el unum a i10 

Aproxinuidamente Is noted do Is poblacirat mundial deriva so train 

calories principalmente del arroz Los inveles musics de produccirin an 

et roundu son de por creima de 400 midloms de turaladiss matrices, que 

crecen an toss de 200 millones de bectareas (Arviormo (2 000) USDA 

Surninistro de Agricultura Mundial y Estimativos do Dernaroda. USDA 

Servicio Agricola de Mereadeo. Publication WASDE-362). 

Actualmente, los Estados; Undos producen 7,5 millones de 

toneladas unctricas de swroz law ano, plarrisido on 1,4 noiltans de 

hectireas, dando como resultado $1,7 billornes de deities an comercio 

(Arniarnin (2 000) USDA Surninisto de Agaicultum Mundial y 

Estimativos de Demands. USDA Servicio Agricola de Mencadea, 

Publicacirm WASDE-362), MAs de dos tercios; del arroz producido an 

rate pais se esporna a mareadoss, principalmente an Asia y Am&fica 

Latina. le cast hace a Ina Estados Unidzs at noter tons gvzoale exportador 

an el mundo. 

Aproximadmente 99% de ]as vawiedades de anoz qua crecen 

corrientemente son a] Tesultado do progransas de regencracirat poblica, 

muchas qua se origmara an programos do Tegeneraci6n suspiciados per 

contrais do b*wda international 

CGIAR tales como Instituto International de Investigaci6n de Arroz 

(IRRI) y at Centro Inernacional para Is Agriculture Tropical (CIAT). La 

mayoria do las variedades de arnaz U.S. so descrollan an los ostados de 

Arkansas, Lovisinnes, Mississippi, Tems y Califiamia. La biotmnologia 

agricola so be vuelto incionmernodamerac importarde para desarrollar 
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moderien linen de variedades; do armz; so ospera que el descerollo do is 

bloteenologia ayude en grun medida a los grarijern de arroz U.S. para 

competir on este lugar de memado global 

B. Arroz corno on $’Lst�em�a--M�O�d�elQ�pm�a�c�l�D�tsmoll-0 de 

Monowtiled6raeas 

Los careates incluyen las ran importaides cosechas do alimentos 

en el mundo, y son consideractis on tax6n relativannente reciente, que ha 

evolucionado a partir de un ancesto comiat hace arnicaniente 65 rnillones 

do anos (Martin, W., y earns, (1989) Naturaleza 339:46-48; Monte, G., y 

ones, (1995) Trends Gettet, IL81-82). Esta jGven Instoria se tefleja en 

on apreciable grado do censer vaci6n on la estructura del gen y orden a6u 

cinindo ha habido diforencias on el barnafto del gonsma, Parnero do 

cromosomas haploides, y vanaciones on Is composicicat do secuencia 

repetitiva (Moore, G., y otros, (1993) Bio/teenologia. 11:584-589). For 

cjmplo, el genom del maiz es 8 pbegues inis girande quo ol del arrez 

(Ahn, S. y ores, (1993) Geretica 90:7980-7984) y organizado en on 

nomero difereate do cromosormas, ya el m6lisis molecular compatatiso 

he mostrado quo Is sintenia esaonsiva puede identificarse entre muchos 

de sus genomas (Ahn, S y cores, (1993) Genetica. 90:7980-7984; 

Bennetzen, JI. y ones, (1993) Trends Genet. 9:259-261). 

El arroz es una planta modelo sobresaliente para In pastes de 

cereales. El arcoz puede ususe para investigar his bisicos resultados 

biol6gicos y aprender seems de los rasgos agron6micos ules como 

obterrido, vigor hdondo, y misternia a mfertnedades do anico y 

tarltiples genes. Diferentes razas de arroz estan adaptadas a una amplia 

variedad do situaciones ambientales, desde flujo topical hasta tierra sees 

temperada, nd que es on modelo para respuestas adaptables a vida real 
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Et arroz tiene on tiempo de tomeracto’n rclativaumme: corto (90 a 

120 diaq que trace posible obterner tres o mas genaracitows par am. Una 

gow coleccem de mulaciones se ha descubierto y caracterizado an arroz. 

El arroz tuarg6mco se, praaa W ya sea mediacmur 

de Agrobacternon (Bei, Y., y rams, (1994) Plant J. 6:271-82; Hici, Y?, y 

otros, (1997) Plant Modec Bin. 35 205-218; Zhang, J., y mros, (1997) 

Mod Broteclowl. 8:223-31) a biolistic mestleads (Christou, P., y otros’ 

(1991) Bionecoalmo& 9?957-962? Bucbholz, W.G., y norm, (1999) 

M&todos Mol BwL 81:383-96). En forma one importante, el arroz tietre 

an tamam de gerarma de aproximadamente 500 mega-basess (Mb) 

(Ammarorgathrur, K. y rams, (1091) Plant Mal. Not, Repont, 9:208-218), 

anicarromm alvederlm de 3 pliegues mayor que el del jammom de 

Arabrdapsw, y considermlos corno secuenciadas alrededor de 2 004, 

Como on miembror del Grammae y una imponante planm de cosecha, 

one riqueza de information fundamental acenca de importances aspeews 

de Is biologia de planters puede aprenderse a partir de los geammme; del 

arroz (McCouch, S. (1998) Not, Nall. Acad. Sci USA 95:1983-5? 

Wilson, W.A., y mms, (1999) Genetics. 153:453?73) 

a Q-9grofticos de Auoz 

El arroz es arm de los gerromas de plaroas ones densamente 

represemados (McCouch, S.R., y oams, (1997) Plant Mot Biol, 35 89-99; 

Parmud, 0., y arms, (1996) Mot Gen Genet. 252:597-607). Los dos 

maps% mejor desarraLladas de recvnbinamoncs wn aqueltos 

desmollados en Cornell ( ) y en el 

proyecto de Germain de Arroz (RGP) car Japan 

), donde ones de 3 000 marcadores RFLP y 

SSR w han jacluido, El maps (Isma a base de YAC de arroz comm ones 
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de 64% del genorrut y contierre 4 000 representacurnes de ESTs 

(Ashikawa, L, y otros, (1999) Genowa. 42:330-7). Una libreria PAC de 

71 000 clones so ha representrado con STSs y ESTs y los; clones 

reprosentarlos cubren aproximadarnerate 30% del genomar Dos librettos 

BAC con 37 000 y 55 000 miembros so ban secuenciado en extronto 

BAC e miprescr y an mapar fisico brorado on PAC so for conattaido 

projects/rice/) 

El gotomna de artoz se esfima que conflene 500 Mb 

(Arturnatragratharr, K y otros, (1991) Plant Mol Efol. Report. 9:208-2t8) 

y 340 000 gmes, Ul proyecto Internacionad de Is Socuencia del Doorman 

do Arroz so forma en 1998 para obtener la sectrencia completa del 

genowar do Oryza saliva sap. japonica cv. Nippordeare. Diaz parses estear 

colaborando en este esfuerzo. Conneratemente alredgdor de 10 Mb so ban 

sornefido a] Gerfflank 

D, Utilidad & on on Tmsooso 

La principal justificacdn para el uso de transposones es so ventaga 

distuaiva respacto a orros tipos; de routAgems parat esaudim gemmamiecs 

funcionades car arrm? T-DNA y muta-gearesis do retro-transposcrn none 

serious limitaciones. Comeartemente, ambos m6todos requieren continua 

sclecea& de cultivo do tejido y Tegtivorace6a sorronica purr reouperm 

insmiones, procesos que son ineficientes, consumm 6empo y provocan 

inducco5n de variaci6n soma-cl6nica (Bac, P.H., y otras (t996) 

Transgerric Rec? 5?97-103; Evans, D.A. (1999) Trends Genet, 546-50), 

Ambos agentes generm anicarnento inserciones; eatables, las cuales 

litnitaut subsecuentemente la utilidad de cualquier allele mutante. Para 

corroplican adicimalmorde las marorno, las insmionces T-DNA son a 

menudo gtruades, arreglos complejos en tandem, que causan dificultades 



b% 

con et aradists molecular de atteles mutantes (McKtrurzy, EC , y oftos, 

(1995) Plant L 8:613-622; Krysan, P.J., y cans, (1996) Pone. Nall. AcM. 

Sci. USA 93:8145-8150; Krysan, P.J., y oms, (1999) Plant Cell, 

11:2283-2290; Galbrad, y otros, (2000) Gen6micos Funcionales c 

Integrantes, ca prensa). 

En varias instancias, simples mutaciones de pdrdida de farremn, tal 

come alleles de T-ADN- o industries por reare-transposon, no 

proporcionaran suficiente inforatracam pars dervar Is foramen del gen. 

Par ejemplo, larsado en estudios limitarlos a Is fecha, muchas 

interrapciones de genes no producen on fenutipo fAcilmente discernible 

(McKinney, E.C., y otros, (1995) Plant J. 8:613-622; Krysm, P.J., y 

cams, (1996) Pore. Nall. Acad. Set USA 93:9145-8150). Este no 

unplics, falta de reapopmem de genes, sm mbargo, puesto cleve ?arws de 

estos genes tendnin funciones paicialmente redundames, sobrolapantes a 

especificas no detectables basadas en tamizado morfol6gico o do 

desanollo de lineas mututes. Infiermacimr mas detallada, let coma 

aradisis do expresmor y alleles adicionales, sets necesaria. 

Per arm lado, Is mum genesis de trmsposorr do dos elOamnmS, let 

,01 come el sistema Ac/Ds, puede generar interrupciones de genes eatables 

arediarde simple insercon. Elementas Ds producidDs pot ingenieria 

gen6tioa se has introducido eximsearrente " varias especies de plantas 

tpara revision ver Martienssen, R.A. (1998) Proc. Nat]. Arad. Sci. USA 

95:2021-6; Sundaresan, V. (1996) Trends Plant Sci. 1:184-190) que 

mcluye moz (lzawa, T., y ones (1997) Plant Mol Biol. 35:219-29). 

La milidad de transposones pars gen6micos funciowles se he 

mejorado en gran medida consavy"do caractoristicas en transposones 

sineficos tales come agentes de majora y trampas de genes (paum revisimi 
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vor Martienssen, R.A. (1998) Proc. Natl. Acad. Sci. USA 95:2021-6; 

Sharknes, WC (1990) Buitecuologia 8:827-831? Suadaresan, V., 

Springer, y otros. (t995) Genes Dev. 9A797-810) y activackin de 

transcripciiin (Trim, K y otros, (1995) Mdtodos Mol Biol. 44:281-94; 

Kakimoto, T. (1996) Science. 274?982-5? Kindailsky, L, y otros, (1999) 

Science 286:1962-5). Incorporando dichw caracieristicas, afin genes quo 

son geraticametur rodandam" pueden analizarse funcionalmente. Islas 

importanteni Is habilidad de votver a movitizar un transposon coca Is 

emica oportunidad do generar eficientamente alleles denvailas y ruitar 

elicientemente genes cercarnis mediante propiedades do transposici6n 

localizada de esuis clemearvis (Long, D., y oftoo, (1997) Plani: J, I I ? 145-

8; Jones, J.D,G,, y citrus, (1990) Plant Cell. 2:701-707; Osborne, B.I., y 

notes, (1991) Genetics, 129:833-44). Iniciando con an una a pocas Iineas 

translonicm bien caractorizaclas y tai; apropoida; estratcgias gentiticm, 

una extensiva coleccufat de transposiciones dispersas pwdcn generarse 

elicientemente sin In necesidad do subsecuente seleccuai 0 regenawi6n 

de cuttive do ?jidsi, 

E�DLde  Dispersi n al Amar a roves el cannot do Air z 

La presente invenciiin incluye m6todos one pueden aplicarse a 

genomas especifictis, quo incluyen porn no estin limitados a, cl genoma 

do arvoz? Et arroz es um plarita trundelo sobresaliente do plants para Ins 

pastes de cereal. Modiante In aplicaci6n do Ina ircuidic; de Is presente 

invencibn al gensima do arroz, an objetivo es producir ran colecei6n 

extensiva do inserciones eatables do Ds que son distribuidas a trases del 

genom de arrco? Para curruldir esta tarce, se haii contemplado varias 

estrategias germsicas, con los objetivos principides do minimizar Ins 

tansposictories w independientes, Ins trairsposiciones dispersici Ds a 

traces del gonoma de arroz? y las elenterivis estabilizados; trainspiestir; on 
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progenie. Una cadena especifica contemplada para use an los indicates de 

In presente invencuSn as OrWa sativa ssp. japtnuca cv. Nipponbare, I& 

cadena secuenciada par el IRGSP. 

En una modalidad de In presciate invenci6n, el Ds dispersado at 

azax a tnives del genarna de astoz se contempl? Debido a me el DS 

tiende a tramsposicift localmente a menudo sabre conas distancias 

gen6ticas, debm usarse maralegias geniticas pain contair esta inelmacibii, 

En at pasado, esto se ha cumplido usando varies m6todos quo involucran 

bm’Icarmente seleccionar contia el bigar- de lanzannento de Ds en 

progenic (Sundaresan, V., y otins, (1995) Genes Dev. 9 1797-810; 

Tissier, A.F. Y ob-os, (19N) La Celula de planta 11:19414852), a 

dispersando micialmente varies lugares de lanzanmento a ftav&s de on 

genoma (Osbome, B.I., y otros, (1991) Genetics. 129:833-44; Cooley, 

M B?, y otros, (1996) Mal Gen Genet. 252 184-94; Knipp, S, y otros, 

(1994) Mal Gen Genet. 243:666-73; Takken, F.L., y o1ros, (1998) Plant 

1 14:401-11; l7homas, C.M., y notes, (1994) Met Gen Genet. 242 573-

85; man der Biezen, E.A., y otros, (1996) Mol Gen Genet. 251:267-80). 

Dos estratepas para dispersar transposiciones Ds so coobanplart. 

El priniff unnxio call aniplimeate dingido a incluir on gcn de taago 

suicida especifico a polen an of lugar de latuamniento de Ds parat chnifintr 

Is tratistrusmin del ligw de lanzanuento conjuntamente con cualesquiera 

elementos transpuesnis enhuatdos. El fasgo suicida se trata per ingenieria 

modiante In incorporaci6n de on promoter especifico a polen accionando 

In expresi6at de on gen de muefte do c6lulas apropiado. Puesto qua cl 

constructor del Jugar de lareanniento es anion copia y hemizigoso an 

plantas de low, 50% de los productos de mciosis esconden T-ADN y 

sufren el suicido geactico; los productos remmentes producen polen 

viable. Aqueflos Ds mspuestos que se ban recombinado, ya sea entre- o 
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imer-cramosconicammue con el lugar de larizamiento, son transmiticlos 

por el polea, Egos elementos se detechm fAcilmeme en progenie 

incorporando on noweackir herbicide (gene barrens) en el elemento Ds. El 

mamador herbicide sirve a on prop6sito dual � como on mareadlor de 

seleocimi do tiaido inicial-cultivo para toonsformackm de was, y 

postemormente como area seleccuin de base de suclo para elementos Ds 

no enlanuos que producen progenie. 

El m6todo suicide cle polen liene distintas vemajas respecto a 

previas estralegias purat seleccionar tnansposicionce no enlazadas. So 

principal vemaja es que et polen so produce en vasto exceso y Is scmi-

estefflidad del polen es mobjentalmente somas y tendon may pace, si 

algen, impacto en Is produccum de semilla. En Is progente, 50% del 

cruee de praebat (o 75% criando hay auto-reproduccuin) son 

desperdiciados por Is seleccimi nCgati" simplemente debido a que no 

separam el lugar de lansamento (y/o gen de transposasa, canon se explica 

abajo). En armo% cuando se requiere del cruce exterior para occuperar 

transposaciarms, In produccami de serniiias puede str no factor linnuout 

Mds can, Jos quimicos, cales coma Jos pro-herbicidas usados para 

sele"kin negativa (Tissier, A.F., y arms, (1999) La Cclula de Phintas, 

11:18414852; Delano, S,B,, y otros, (1996) El Diane de his Plantris 

10:383-392) son ya sea comerciadmente disponibles no aprobados para 

ugo en el campo. Cultivo cle tegirlos basado en selecciones negativas 

(Sundmesan, V , y mins, (1995) Genes Dev. 9:1797-810; Kobayashi, T., 

y otros, (1995) Jpn I Genet. 70:409-22) no am prActicas an arroz. 

En unu modalidad de Is preSente mVCnCum, CI TaSgO SUICida 

espechico a polen se train per ingenteria usando on apropiado promoter 

que acciona Is expresi6n de on gen suicida, Varjos genes suicidas est" 

disponibles, incluyendo el gen de barman (Goldman, M.H., y acres, 
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(1994) ENBO 1 13:2976-84), RNases relacionados (Fedorova, N.D., y 

ones, (1994) Mol Bud (Mosk). 28:46&7l), gen do cadona de toxina A do 

diftena, (Tsugeki, R, y otros, (1999) Pore Natl Acad Sci USA. 96:12941-

6; Nilsson, 0., y cams, (1998) Plant J. 15:799-804, Uk Kim, y alms, 

(1998) Mot Cells. 8:310-7; Day, C.D., y owns, (1995) Desarmllo 

121:2887-95) y omos; (DeLong, X, y corns, (1993) Cell. 74:757-768). El 

uso del gen de barreasa so he mosmado came ser uma via efectiva pam, 

gencrar Is muerte de Mules; de micro-espoms autimomms cumido se 

ISO fusionam a un promoter especifico a polen (Casters, J.B., y arms, (1997) 

Plarm Mot Biol, 35i689-99) En cantraste con prewos mewdos, tOs 

metodos de Is presente invenci6n dependen de to gencracimi de semi-

esterilidad, an oposicio’n a to complem esterilidad del macho, In cast 

puede lograrse on an aspecto de to presente invencimi mediante el 

ormarmento pnr ingenierm de In expresmn do bemuse especificaffente an 

micro-esporas. Varinis promatores estan disponibles pam care prop6sito, 

incluyendo ambos; arroz (Zen, JT, y obros, (1994) Amer. J. Bonny. 

gliS52-561) y manz jnoroo?tes esp?ifieos a polen (Hamilton, D.A., y 

cons, (1992) Plant Met Biol, 18:211-8), y prommores especificas a polen 

parat varies especies dicotilechmeas (Twell, D., y otros, (1991) Genes 

Dev. 5 496-507; Kulikauskas, R. y orms, (1997) Plarit Mot Biol. 34:809-

14; Custers, JR, y Ones, (1997) Plant Mol Bud, 35:689-99; Albert, D., Y 

cars, (1991) Plant Mod Bud, 16:501-13; Kim, Y. y cams, (1992) 

Transgenic Res. 1:188-94; Twell, D., y otros; (1990) Desarrollo. 

109:705-13? van "Inner, A.J., y arms, USY90) C&Iula de Phones. 2:31)3-

401). En urm modalidad preferida, on betemloga prionOtOr OsPecifico a 

polen, lot come el promoter de Matz (Hamilton, D.A., y Wros, (1992) 

Plant Met Biol. 18:211-8), se contempla para minimizar Is posibilidad de 

silenciamiento de genes, 
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La evaluaci6n do In efectividad del mccanimso del polen suicida 

en to eliminacio’n de T-ADN Ougares do puede lognme per 

elemplo, empleando an constraclor que contieue el gen suicida y el gen 

de barrera transfoinnado en an organismo lot come woz via 

transdomaci6n de T-ADN mediada por Agrobacterium (Hiei, Y., y ottos, 

(1994) Plant J. 6:271-82; Hici, Y., y otros, (1997) Plant Molec Bio. 

35:205-218; Zhar?g, J., y otros; (1997) Mol Biotechnol. 8:223-31). 

Vanas 1?s do T-ADN de ?’Ica copia (SCTLs) Puesden tntonces 

identificarse per Andlisis del Sur (Ausebel, F.M., y otros, (1987) In: 

Protocolos corrientes on biologia molecular, ed. Clemda, V.B, Boston: 

John Wiley & Sons, Inc.). Pont probar Is eficiencia de to elimmaci6n do 

T-ADN, puede entonces flevarse a calto on cxperimento PCR en progenie 

cntzada exterior no seleccionada porn detecom In transunisomi del T-ADN. 

Este anAlisis puede llevarse a cabo en estanques de ADN a partir de 

progenie no seleccionada (per ejemplo, on minimo de estanques 384 de 

ADN, cada estanque qua contiene 12 plantas). Usmdo este 

procedinuento de evaluacon, se contempla que otras construcciones 

pueden probarse, tales como aquellos que incluyen ma fuente do 

arsinsposasa (explicado abajo), el gen suicida de polen, y el clemento de 

barrera do Ds. 

Una adicional modalidad de to presente invencon esta dirigida 

hacia el enriquecinuento de warsposiciorms; independientes mientras Se 

minimiza laTecuperacon de unos no independientes Una via de flevar a 

cabo cato es retrastando Is itansposicon en el desmollo pana pmvenir In 

tempoma propapeon de clones y Is tionsmisi6n mentica do Ins eventos 

no independientes. El conned solve Is temporizaci6n do deswollo do Is 

tramsposicuot se logra usando promotores heter6logos promotores que 
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accionen el gen de Ac transposissa(Rommens, C.M., yomos, (1992)Mol 

Gen Grain. 231:433-41; Balcell, L y otros, (1994) Plant Mot Biol. 

24i789.98; Scofield, S.R., y orbos, (1992) Plain Cell, 4:573-82; 

Swinbume, J., y olics, (1992) Plant Coll. 4:583-95; Grevelding, C., y 

cons, (1992) Proc Nall AW Set U S A, 89:6085-9). Vanos promintores 

hetu6logos se visualizan en Is presente modalidad. 

En una modalidad preferida Is estrategia para ennimecer las 

transposiciones independientes es limitar la expresunt de transposissa 

exclusivamente, a dessarolla floral, prefentitemente e:sctuyeudri Is 

espresirm de pistito (por ]as rezones explicarlas abago), poor prevemir las 

transposiciones wlietativas. Un protractor especifico floral puede usarsc 

pain acciamar la expresi6m de munsposasa dumme Is torrinacimi de 

estambre primordial y varios estan disponibles que prectuyen Is 

expresimi de pistilo tal corno arroz (Moon, Y.H., y otros, (1999) Plant 

Mot Biol. 40:167-77; King, H.G., y otros, (1998) Plant Mot Biol. 

39:1021-9; Greco, K, y ottos, (1997) Met Gen Geria 253-615-23) o 

promotores do gen de inaiz do caja MADS (Mena, M., y otros, (1996) 

Ciencia 274:153740, Mena, M., y imos, (1995) Plant J 8:845-54), Pam 

mejorm- Is frectrencia de transposicion, tanto Is version de total longitud 

de cADN corm one version truncada de mansposasa Ac pueden usarse car 

arroz. La versi6n limeade (ORF103-807) se be mostrado que mejora Is 

frecuencia de transposicirm on especies de plantas hetemlogas (Houba-

Herve, y rions, ?1990) Mot Gen Geriet, 224J7-23; Lt, M,G, y minis, 

(1990) Proc; Nall Aced Sci U S A. 87:6044-8). 

Limiter la expresio’n do oram;posasai a] descirroflo floral significa 

que cada flor repmsenm one firente independiente do transposiciones. 

Estadisticamente, Is recuperaci6m de transposici6n no independiente es 

baia � si el Polio de cada one is considerada one tuente de 
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tionsposiciones independientes entonces Is frecuencia de Is semilla, de 

prolamin derivada del polen del minion anter sern clesvemajosa - par lo 

menos scis veces runs anters (seas prar espignuita) se produciran quo en Is 

semilla (una poar espiguita). Las modalidades do In presence invermitur 

incluyen el wo do 35S-acciouradais de transposasa (complent longitud y 

truricada) y construcciones de torrusposma expresadas flonalmente 

minsdormadas en arroz conjurramente con elemento simple de Ds 

insenado dentro de 5’ UTR de un gen do barriers. Onicw lineas de 

insercum de copia se identifican entionces mediante armisis del Sur y 

estas plawas se crtiour weriorniente a hembras IR36 rowho est6ril, de 

tipo salwje. Las sementeras de progente so sometirlas entonces a dos 

aplicaciones foliares cle Finale@ (ver abajo) para selaccionor pTogenie 

donde Ds so ha contado Basado on el inecanismir de transposicurn Ac/Ds 

(Chen, J., y otrus, (1987) Genetics. 117:109-116; Chen, J., y otros, 

(1992) Genetics 130 665-676; Greeriblail, I.M. y otros, (1962) Gen6tica 

(47:489-501) ims del 50% do esta progento contiene clementirs Ds 

transpuestos caliunslos a no enlazados. La progente resistente a Finaleg 

de cada late so analiza ruediame amilisis del Sur gain devenninar Is 

efientividad de recuperacion de transposiciones independientes. 

Una vez transpuestos, Jos clementors Ds necesitan su estabilizadirs, 

aunque tuene atin Is habilidad de ser removilizados. Para estabilizar Jos 

elementos Ds transpuestos, el apTopiado gen do tratisposasa se incluye 

dentro del consairrictur final de T-ADN quo contiene el login do 

lanizarniento DS. El proceso del polen suicide o estoategia contrasentido 

do barrem clarion Is firente de tramposasa conjuartamente con Is T-ADN, 

estabilizando asi cualquier clementor Lin transparesto en Is progenie 

Reintroduciendo Is tarsposasa on subsecueries genermciones so prude 

desestabilizar ficilmente el elemento Lis, ponnitiendo Is mu&-gdncsiS 

localizada de genes vocirms (Long, D., y ours, (1997) Plant J, 11: 145-8; 
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EJEMPLOS 

E*emplo 1. Constructores Gen6ticos. 

uYU904 � Elemento Sint&Uco Ds 

El elemento sintctico Ds se construyei combinando los extremes 5’ 

y 3’ do Ac requerido parat transposition. Us precursores P643 

(tagcfttgg"annageagucano) (SEC ID NOA) y P644 

(ngcftgctcgagcagggatg?gtaggatggga) (SEC ID NO:2) so usm parn 

arriplificar at extremo 5’del clemento Activador (Ac) do Im coordenadas 

4312 a 4565 bp (Acceso a GenBank X01380) (SEC I[) NO:3) twenties 

so agroga an lugar de clonacio’n Mad III a] extreme 3’ y tanto on lager 

Hind III come an lager Xho I en el extreme 5’ del fragmento, Los 

precursores; P645 (gwdccctcgagtagggatg?auggtcggtuc) (SEC ID 

NOA) y P646 (gardeognattitgutintagggat) (SEC ID NO:5) se usan para 

arriplificar at exteemo 3’ del clemeno Ac do las coordenadas I a 221 bp 

con lugaress; de restricci6n adicionales EcoRI y Xhod agregados al 

extremo 3’ del firagmento y an lager de restricci6n adicional EcoRI so 

agreg6 a] extrema 5’ del fragmento que se aniplifica. Estes fragmentos so 

clonaron individualmente on el vector pCR2.1-TOPO (Invitrogen) 

El phismido pYU890 contents el fragmento do extrerno 5’ del 

clemento Ac, y el plAsmido pYU892 contenia el finagmento del extreme 

3’ del elemento Ac. 

pYU892 se digiri6 con EcoRI (New England Biolabs), y at par de 

base 230 (bp) Eco RI inserado so Orrin on el lager Eco lH do pUC19 

(Acceso del GenBank M77789) para gencrar pYU899. 
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pYU890 se digiri6 con HindIll (New England Biolabs), y el 

inserto 250 bp se subclon6 on el lugar Hindlll del plismido pY-U899 

Ifevaralo al pidsmido pYU902. Este pidsunido contiene los; exvemos 5’ 1, 

3’ do Ac, requeridos pua tramsposici6n, y on lagar poli?cnlazarae unterno 

pars subsecuestats pmpositos; de clonacao’n. 

Una eliminacio’n derivada (pYU903) do pBLUESCRIPT 11 K/S 

(Statagene) so construy6 digiriendo primem con Sm I y Sal 1, Ilenado 

con Kienow, y religado. El plAsmido se digiri6 entonces con Asp 718 y 

Apo 1, so Una con Klensov y releg6, El plismido derivado representa una 

climinacift de los lugares de restricci6n del poli-enlaaambe Kpnl-Sacl 

porn con an lager de clonaci6n intacto Xbol. 

pYU902 se digiri6 con Xhol (New England Biolabs), y el 

fragmento interno de 571 bp so clon6 en el lugar Xhol de pYLJ903 

Ilevando a pYU904 (Figura 4A), Este p1sismido confienc Ics extremos; S’ 

y Yde Ac, y el lugar de clonado moltiple denno del elmeuw Ds que es 

abora urico para ol plAsmaido. Este elemento Ds so refiere canon "Ds-poli. 

enlazarae". 

0 
VYU905 � Elemento Ds one cgntiene Gen M cadar do Sclecci6 

Un fragmento Soon I do 1,1 kb que cordiene et gen do bmera de 

Streptomyces hygroscopicus (Accoso do Genbank X17220) (SEC ID 

NO:6) se fusiona a un fragmento pronnotor de 0,6 kb CaMV 35S (Benfey 

y Chao, 1990) y el elemento 3’ de sefial de poli-adenilaci6n 

(coordenadas 514-813) (Acceso de Gonl3ank V00090) (SEC ]D NO:7) 

porn crear el plasmido pYUI 17. 

El pidsnudo pYU 117 se digiri6 con Hindill y SnaBl (new 

England Biolabs) y el ftagmento de 1,8 kb quo contiene el gen ternsinal-
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gen de barrens-Promotor CaMV 35S se Ilenrl con polimernra de ADN de 

fragmento Klenow (New England Biolabs). El fragmento modificado se 

clon6 an el lugar Saint de pYU904 plan govern pYU905 (Figuna 4B), 

DYU905 contiene el gen de barrens acciortallo CaMV 35S al 

interior del elemento Ds-poli-enlazarvic transposable. Este clemento Ds 

sint6tico so denomina "Ds-bax". 

DYU846 � Fu ate de travispom 

FA plismido pKUJOBA conticele, can transpo? vADN cot una 

estructura de lectm truneada (ORFalO3-807) (Lee y Starlinger, PNAS 

87:6044-6048. 1990) se digital con Neal y BamHl (Now Englmd 

Biolabs). El fragmento interno de 2,1 kb se purific6 y subclon6 dentro de 

pRTL2 (Restrepo-Hartmig y Carrington. J. Virology 66:5662) 

previlumente digendo con Ins mismas enzimas. El pilismido resultante 

pYU846 (Figura 5), contenia In fusi6n de transcription eaure el promoter 

CaMV 35S, In Ac transposasa cADN truncada (aminolicillos 103-807) y 

In secuencia 35S poli-aderrilaci6n 

0 Constructores; GST 

Des ejemplos de catentructom EST basaidos en el got de barinusa 

de Bacillus anlylolularefaciens se truescan en In Tabla I (SEC ID 

NO:15) y Tabla 2 (SEC ID NC:16). Estes constructores se derivan 

rempluando el promoter de tabaco especifico a tapered TA29 (Acceso a 

Genbank A18052) (SEC H) NO:8) can una dicotiledinica promatora 

especifica a polen de Arabadopsis thalimur (At59) a monocanded6ma 

promatorm especifica a polep de Oryza saliva (moz) (Acceso a CkiiBank 

Z16402) (SEC ID NO:9). 
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El promoter At59 y 5’ UTR se arnplifica a partir do A, chahana 

COI-0 gen6mico ADN usando precunsones P755 

(wecattuga9ftUffictuoucat) (SEC ID N010) y P756 

(ftataggaaaaaccagcagocagcat) (SEC It) NO: 11). Estes precursores 

amPlifim siourlbinentrunde el promoter y to secuencia 5’ UTR nuentras 

introduce on Ingot de clorraomn 5’ Pst I y un login 3’ NCO I situado at 

inicio do to translacco’n. Este lugar NCO I so fusiona a on Ingot do 0,74 kb 

NCO I � Four RI del gen do bamasa quz contiene el clemento de seftl de 

Poli-admilaci6n do sintasa norpalina on ol extrerno 3’ print emu el 

Durisgene At59PSP:barrasa:nos (Table 1) (Figuant 3A). 

Similuntente, el arroz promoter espooffice a polen (Acccso a 

GeaBank Z16402) (SEC ID NO:9) se ataptifica a parfir do Orza sativa 

NIT, indica IR36 ADN geIoMiCO usando precursores P731 

(gaaItccgggccatggcatccttnq) (SEC ID NO: 12) y P732 

(ccatggatgatgtggctgeamtg) (SEC ID NO: 13) quo aurplifican On promoter 

Y on fragmentor 5’ UTR nuentras introduce on Ingot 5’ EcoRl c incluye 

el Ingot 3’ NCO I at inicio de In trauslaci6a, Este fragarento do 0,74 kb 

EcO RI NCO I Ceti ligado at lugar Nco I del gen du barrasa quo contione 

el clententra de sated de poli-adenilaci6n do sintrea nopalina On el 

extreme 3’ pana crear el trinasgene OsPSP:bmasa:Nos (Tabla 2) (Figura 

3B). 

Corentructor T-

El vector T-ADN pPZP200 (Acceso a GenBank U10460) (SEC ID 

NO:14) se digiri6 con Pst I ligado a] fragniento do 3,2 kb Pst I a partir do 

PYU846 pain gonerar pYU1001. El pyUl00I se digirm con Asp 718, 

Ilenado con Klenow, y ligado at fragmento de gen T4 ADN polimemsa-

tratada de 1,2 kb Pst I � Eco RI At59 barnusemos (pYU1002) o al 



Tabla 1. Secuencia y Caucteristicas de AT59 Barnma Constructor Nos 
GST 

CARACTERJSTICAS Localizaci6ri/Calificadones 
rose feature 840..1245 

Inota �"T secuencia Tegulatoria que contiona el 
lugar de poli-adesulacirlu derivedo del gan do sintasa 
nopalina 
a partir do Agrobacternan T-ADN" 

5UTR 393.503 
AA carnbiado a CC en el extrerno Tpaoa croar lugar Neel 

TATA seflal 364368 
Primer bind 1.30 cmbio do CCAT a TGCA 
Printer bind complemento(480..501) 
preoursor para amplificar At59 promoter e introduce Jugar Neel 
CDS 504..839 

/note=, codificar secuencia de gen de barnam" 
promoter 1-392 At59 promoter region 
misc 

� 
feature 1241..1246 Eco RI lugar do clonaci6n 

misc feature 1 _6 Pst I lugar do clonaci6n 
BASE CONTEO 400a 232c 235g 375t 
ORIGEN 
I ctgcagggga ttMffmt taettgtatg ataattaffi tcaotagavc togagacutg 
61 atatatacla cgtftaatm tcatatgtag tatgtatgat tantengla mtacaama 
121 tagftaecto aagUftana ggtgctaftg ggtaaftatc tcagtauuma tauattaga 
19 1 tQaaggcam aata=gaa astuaccaga magaaggat tanuesuagg catcaaaaat 
241 etataattgg gttftftgga gmtgacca Legagattta setcuougg tgtCtootct 
301 atgttmft waancewt attgnotat ctratetcet tactetcto cocagttcct 
361 99ttattzeci gentcaggt gaitcanno mmtcttt taatcccggc aggectata 
421 gaaacaacaa cdcQgtttg aggtittgcc gggaaasdat amagticaca ggcmggte 
481 tctgeatftg ontatattt accatggtac cggftatcaa cngfttgw ggggtlgcg? 
541 aftatettca gantatcat aagrtacetg ataattacat tacaurtatca pageacaag 
601 cocteggag ggtggcawa aaagggaaoc ttgcagacgt cgeteegggg aampateg 
661 gcggagmatcactcasac agggmggca aactoccggg caunaggga cgaacstggc 
721 gtganogegga tiftaactat watcaggct wagamusto agaccggatt aftewaa 
781 gegactggct gattutcara waacg9acc attatcagac etttacasma atcaptaac 
841 gaaaaaaacg geftcctgcg gaggccgttt ncagcn tacuangt gtgtnnaaa 
901 Outcuca aactotgate ggtcasdtw? acmccggn nronctotaga ggatccgaag 
961 cagatcgttc aaacatugg caanastgtt tcttaagatt gmtectgtt geoggtcftg 
1021 cgmgattat cartatatuttt ctgdgaatt acgttaagca tgUatasstt aacutgonat 
1081 gcatpcgu attlatgaga tgggttftta tgattagagt c"goaatta tacatttut 
1141 acgcgataga tagogogens artaggatua offategoge gcggtgtcat 
120 1 otattutact agatcgggaa ptceccggg taccgagetc gaaac (SEC 11) NO: 15) 
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Table 2. Secuencia y Canacteristieas de OsPSP Bunasa Constmetor 
NosGTS 
CARACTEFASTICAS Localizaci6n/Calif"icadoms 

mise feature 1208-1213 
/notc--7co RI Jugzu clonacj6D" 

miso feanne 801-1212 
/note?’T secuencia regulatoria que 
contiene el lugm de poli-adenilaci6n 
derivado de sint?a nopalina 
gene deAgrobacterium T-ADN" 

CDS 471-806 
/nota ="secuenwa de codificaci6n del 
gen de bmwa" 

mise-feanne 16 
/nom ?’Eco RI lugar de ctonaci&7 

pmmotor 6470 
/nota ?"OsPSP promotor regi&C 

0 

BASE CONTEO 374 a 279 c 239 g 317 t 
ORIGEN 
I gmttccggg ecatggcatc et[tagmtg gaggaattta agtgaaattg agetmacta 
61 tgtgaacatc ctatgaagtt actgeattca aggcgcccu catgaaatet attcaggftc 
121 ccmgUgtg ggcttccgta ugtcmaat tcgacagatt tctggctggc ta?caccc 
181 acaacggcaa taxtagectc gctcgtcaaa acattemcc atMgct tggteatcat 
241 caaaagtagg atcaaatcaa mtctgca tetettcagc cactcgatce caacggcate 
301 tccaacgaft cetacftgaa ggacagccat ggm4cdc caggUcccc aggflacfta 
361 taccacagct cgaatccgti ccaawcagg ccaMcagt acceteclet eacatlttcc 
421 ccaaawau atagaggaag gggma?ca ca&gcagc cacatcatcc atggtacogg 
481 ftatemeac gMguggg gftgcggatt at?ttcagac atatcatuig etacctgata 
541 aftacattac matcagn gca=gccc tcggctgggt ggcatcana gggaaccftg 
601 cagacgtcge teeggggaaa ageatcggcg gagacatat ctcaaacagg gaaggca? 
661 wccgggcm aagcggacga acatggclng aageggatat teactataca tcaggettea 
721 gmattcaga ccggattctt tactcaageg actggctgat ftacaamca wggaccatt 
781 atcagaccft tacamatG agatucleta aaaaacggct tWgcggag gccgtftftt 
841 tcagctftac atmagtgtg tainaaadt flctfcaaac tctgatcggt caafttcact 
901 auggrinnn ctctagagga tecgaagcag atcgftcam caffiggoaa umgtttct 
961 taagattgaa tectgftgcc ggtcttgega tgattatcat ataatttctg ftgmttacg 
1021 tmgcatgt atnuaac atgwtgca igaegivat faigagatgg gnituaga 
1081 ttagagtocc gcaattaUc aftnudacg Qgatagnaa camatatag cgcgcaaact 
1141 aggataaaft atcgcgcgcg gtgtcateta tgttactaga tcgggaagat ccccgggtac 
1201 ugagetcgaa no (SEC ID NO: 16) 
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hernbras del tipso salvaje. En esta mancia, finicarroade el polen no 

transg6ruco o polon que contiene traosposicionies dispersas se poetic 

propagar. Parn prop6sito de elinunar trairsinisi6n no deseada de polen de 

on transgene (per ejernplo, rtsistencia a herbicidw en cesped), las limts 

transin5nicas hernizigosas pueden plawitarso y mcmente sobtevivirA el 

polen tipo salvage. 

Alfal 

Un constractor de dcldo nucleico (GST) donde el gene codifica 

bananas, bago el control de an proantor especifico a polen a partir de 

woz, so claborat on form tal que on gen pit se enbuoi al GST. Un genom 

de alfalfa virgen (es decir, tipo salvaje) se transform con el counplego de 

transgene one contiene los ties clementos larroz proration especifico a 

polen, gen de bamsa, gen Bt) tal one to plam transgernicat resultantic es 

hernizigosa parra of complejo de tranagene. 

La planta transinSnica licatizigasa se propaga vegetativamente pans 

lograr plantas de progenic que son tatnbcn hernizigosas parat el complejo 

de transgene. Ancona Is planta es resistenteftolermte a algunas pestes de 

mectos lepid6pteros, la transainsi6n del gen Bt via polini=i6n cmada 

se elitrunat debido a que no se produce polen transio5nico viable. 

Matz Transfornado 

En el case de miz, el GST/complejo de transgene se mats dentro 

del genom del maiz y el padre "hernbra" Ilm el cornplejo de ormogene. 

Ante to hibridizacitso con el polen de tipo salvage, (inicarnente 1/2 de In 

smilla hibrida de to progerrie Ilevara el cornplejo de transgene (no es on 

problem parat las aplicaciones de penetrates funcionales). Esta 
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huntsmen esth circunscrita usando on sisterna de rvoombinasa lip o lox 

el rmgo GST se mantiene inactivo y homocigow locals que el hibrido as 

produce. En care proton, Is recombinacift moduala por fit- o ere- acifiva el 

rasgo GST (por ejemplo, retiroundo on bloque do ADN pars, transcription 

o activandG Is branseripco5n), shorn presentes en toda la progerne hibrida 

en vez de 1/2. El complego de transgene quo conticne GTS activado se 

elimina de cualquier que activa el complejo de traragene (per ejemplo, 

50% do los productas nacitance). 

Uganda 3. Eventos Enriquecedores de Tramposicidn Dispersa 

10 Enlazando flaicarnente el Tasgo do esuailidad rasgo a un lugar de 

larazarniento do trumposon y/o Facture de transposasa, el "filtro de 

esteaffidad gencaia’ se uoe? para cruriquecer allotments Jos everaus de 

transposici6n disperaos y/o estabilizados sin el wo do quirnicos y sin Is 

neccodad de seltsocionar courts progerne que conflers; evernos enlazarlos 

de trarsposicida; y/t, fuente de trunsposassi 

PoTejemplo, cuando se logra el 50% de esteriliclad del polen, los 

remamentes genonaw; viables baploides no desarrollaran el gen suicida y 

sus elemontos asociades tales come el lugar cle larucarniento del 

transposon y/o gen de tratusposma debido a Is normal segregaci6n de 

cromosom bomologo, umdependiunte escogencia y recombinsci6n 

med6fica. Una fraction de estos genornas viables conteadni nuevos 

elementos transpuestos, especialmeade aquellos elementos que so ha 

escogaido indopendiernmente o recombinado a parur del Incur do 

larcouniento y so asociado gen suiQida Consecuentemente, el "filtro do 

esterilidad gen6tia’ elinuna los garnetos que contienen elementos 

transposarlos quo pearnanecen onlazarlos a] lugar de lwanuem y/o 

gametes que contionen on gen de transposasa. 
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Si se use polan remanente viable pars fieftilim 6vulos, ya sea 

mediarre polumnaciones controladas o mediante pohnizaci6n par el 

viento, una fraccitut de Is progetwe resularrae contendort clementos 

transposados. Este progenie se identifica Incilmente mediante In inclusion 

do on mancador de selection a tannizado a] interior del tramsposon, tal 

came el gen de Is petunia, Arabidopsis, a Agrobacterium CP4 EPSPS 

(Padgelte, S. Ry cams, (1987) Arch Biochm Biophys Vol. 25M:564-

73; Mee, H. J. y ones, 1987 Mod Gen Genet Vol. 210/3:437-42; Hoef, A., 

y rhos, (1998) Food Addit Contam Vol. 15/7:767-74; Hairrison, L. A, y 

catros, (1996) J Nut Vol. 126/3:72840), encoding glyphosare 

(Roundup@) resistencia (Malik, J., y caros, (1989) Biofactcira Vol. 2/1:17-

25); a una variedad de sintasa aceto-lactato (ALS), que codifican 

resistencia a herbicidas de suffroul-ma (Whucand, C. E. (1999) Toxicof 

Ind Health Vol. 15/1-2:231-9), ad coma el gen resistente a multiple$ 

herbicides de Arabidopsis, cul-4 (Mourad, G. y ones, (1994) Mal Gen 

Genet Vol. 243/2:178-84), a el gen de barrem de Streptomyces 

(Thompson, CJ y ours, (1986) EIvMO I Vol. 6:2519-2523), qua 

codifica Is resistencia a fosfinofticina (Finaleft parat nombrar =as 

Pecos. 

En at caso de Is transurisi6n do on elemento autanorno, tal comn 

Ac, progenie qua conticne clementos disperses Ac transpuciaos se 

identifican meduarte medios gendtims chisicos Wes come trare-

activaci6n de an gen de reporte Ds-inducido. En one modalidad do Is 

presente invenci6n, el trainsposon se construye con on gen de 

supervivensia de polm qua permite rcanlente polm viable qua contiene 

clemerabis transposados, clurninando as! compleammente to necesidad de 

selection quimica o tamices. 
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Si el complejo de GST contiene adicionalmente an elemento 

transposable, entonces (a frecuencia de transposici6a (tanto pan lea 

lagares enlazMos como no enlazados) puede ser alta, dependiendo de la 

fume de transposasa y oms factores. Asuardeado una frecuencia de 

transposici6n de 5%, 70% de Is cual puede set enlazada, entonces el 30% 

no son enlaaaAas y 15% de 6atos (escogencia independiente al mar del 

tmnsposon con el cromosoma GST) se recuperardn ea progenic y se 

identificarIn facilruente modiante ]a rojAmcia a herbicides conteniclos 

en el elemento transposable. Si se desea recuperar 100 000 inserviones 

independientes, un estimado del niancro de semillas requeridas puede set 

(100 000 X 2/3)/0,05 ? 13 333 333 Fl de semillas nemitadas. tstas 

pueden gcnerme y tamizarse (recuMadas come plantas individuales) en 

menos de 3 aflos. 

Uemplo 4. Eventos de Transposici6n Dispersa Establemenle 

Enriquecidos 

Una modadidad adicional de ]a presents invmci6n se dinge hacia In 

inclusidn, en el complejo de tausgene, en adici6n a] lugar de lanzatniento 

del trava;poscat y el gem suicide, ones gones tales come me fuente de 

trainsposasa. En esta modaiidad, el ’Tiltro de esterilidad genetics" 

enriquece clementes dispersos mientras qw tantbi6n climina Is 

tramandsift dr ]a fucatte de trausposaaa a progenie. 

La eluninacio’n simultAnea del lugar donanto de triunsposon y gen 

de wansposasa tiene ol adicional beneficio de trawsmitir eienwanos 

transposados que son estabilizadas (es decir, no nnss traWosici6n debido 

a ]a pdrdida del gan de tramsposasad previniendo asi que ocurran Its 

adicionales tratisposiciones ("nsposiciones secumdarias). 
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Onas modalidades de Is presente invencont incluyen el 

posicionamiento do to fuente do transposasa y lugares de larnauniento del 

Uansposon an separados complejos de transgenes. Par ejemplo, el lugar 

do larasmiento y Is fuente do transpossaa pueden Ilevarse conjuntamente 

en on gemana an elementos separados para lograr at mismo 

miquecimiento pass tansposiciones disponats. Mds aim, on casos donde 

se dewa Is transposici6n localizada, es decir, pam saturar una regi6n 

cromosioniGa especifica con inserciones o para recuperar inserciones an 

genes do inter6s cercamos, Is fuente de ownsposasa se elisnina mediante el 

nmtodo do filtro de esterilidad sin chminar nocesanarnente ias 

nansposiciones crdazadas. 

Ejernplo 5. Arroz � Un Sisterna de Planta Modelo 

A. TransfartnacLo5n do Amoz 

Tramgdnicos de aroz se generan empleando an motosto basado en 

micro-tinflaciint de 24 perfetaciones qua Petrone on alto producci6n 

=agonies a todo an troves. El m6todo es una adaptaci6n do los 

protocolos publicados (Hmi, Y., y otros, (1994) Plant J. 6:271-82; Hici, 

Y. y ones (1997) Plant Molec Bio. 35:205-218; Zhang, J., y ones, (1997) 

Met Biotechnol. 8:223-31) e involuem on cultivo enteramente liquido y 

an sisterna de trmsfomaci6n quo pennite Is producci6n do transg6nicos a 

partir do inducci6a do scutellar callus, co-cultivD con Agrobacternan, 

trananiento con Timentin, y regenemenn de taW. Este sistema se Usa 

pans gencrar ca. 50-100 lineas transgonicas independientes cada mes. 

Una muestra do tejido de cada lines trwasg6nica se recoleolb, se 

exnap ADN y analiz6 mediante Southern para identificar linens quo 

contiene una sola copia de insedos de T-ADN (SCTLs). Los tallies do 
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SCTLs se micro-propaguon y mumplantartan a] suelo do acuendo con los 

nonorlos bien conocidos pua me persona experta an el arve. 

B, Mewdologms Genetic 

Un prograrem de alto crucc de alto volumen, basado ampliamente, 

esti duiponible en Is CIAT pm Is gettenatimn de totes, semillas y linen 

de nansposon. Tipicauteente, alrededor de 1 000 cruces; cormolaclos 

(torwalmente) se elaborawn an cada cielo, finduyendo cruces sencillos, 

dobles, superman y posternmes. El nftmero do semillas FI obtenido 

depende del tilm de come y objetivos de regeneracom. 

Los cru"s pueden hacerse a moves del afto ham condicumes; do 

invemadCTo aprobadas; biol6gicamemc seguras. Tres plantaciones do 

parientes a intervalos do desde 7 a 10 dias se hicienot para negmar la 

florescencia simulmma. Los parientes crecen en grandes potes o crecen 

an el campo en un bloque de hibridizaci6n cuando se emplea to lines 

hembra, macho esienf. 

Pana polinumciones manuales, In matodos cle come son: seleccidn 

de plamas parientes, emasculation do paniculos (retwo de anters pant el 

pariente herallent), cubrifintento de floras tramscutarlas con una bolsa de 

papal satinado o criand, polinizaci6n del interne hembra con polen 

codectado del parterre macho, cubrinniento del paraculo polinizado con Is 

holset de papot satmado o cristal, c identificacimi de paniculos wastes para 

cruce con una lantern de cruce que contiene relevante informacon 

acerca de In paxientes, fechaa, y nombre de la persona que hi? at crace. 

Pam detallaula informseamt sobre to hibriclizamon de wroz, ver por 

ejemplo, Coition, W. R. y R, M. Herrem (1980) Arroz, En: 
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Hibridezacon de Plantas de Cosecha, W. R. Fehr y H. H. Hadley, 

Edifores, Capitulo 36: 511-522, American Society de Agronomists. 

Pinatas; selecGionaclas Fl y TI se cosecharon individualmeade pare, 

pmd=e semillas F2. Alredeclor de 25 din despues de Is polinimcon Is 

semilla hl’brida se cosectm, tri116, limpm, cotoc6 en sobres de manedas 

Este somilla so almacerm bajo baja humedad y temperature. La semilla T I 

crecen m places y se seleccionem para resistencia a herbicides mediame 

dos aplicaciones a fultaxes; do 0,059s de Finaleg a 25 ), 35 djas despu&s 

de Is gemunaci6n. 

0 C, Raedneo de Muestras 

Una base do dams de rastrw do muestra de c6digo de barms puede 

usarse pawa rastear plaratas, semillas, y anuestras de ADN a troves del 

flujo do trabajo A cada tramsg6mco que se cru se asigna un emoo 

identificador (alfwaurn6rico). Las plantas en Iota de transg6mcos Ilevart 

este identificador y an sagundo imico identificador de tote. Todos los 

lotes quo entmar a las guarderfas de producci6n Ilevan lus toungenlicos/ 

identificadores de late y cruces de prueba derivados do cada lote se lea 

41 asigna an muco identificadoT parat cada cruce (tote de seaulla TU 

Despues do ]a selecoubn de FmalcO, a cada plants resistento se Is 

asigna on muco idenfificader de lines. Este mformam6n se codifica en 

una ctiqueta de Is plaurtat con dos etiquetas desprendibles; cada una 

conticne id6nticos identificadmes alfanume’ricos y c6digos de barrus 

asociados. Una etiquets. desprendible esth unida a Is unnestra de wjido y la 

cars perammece es Is plamm, en Oftimas cosida at empaque de sennillas, on 

lector de c6digo de berms de muestras do tejido entra en logaritmos en 

unan base de datus que luegm rastrea las muesnas a trav6s; de Is oxffacci6n 
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de cola de ADN y en 61timas en are, position do una placa do 384-micro. 

mulaciones; usada para aurplificteirm its PCR y socuencout do ADN. 

D. Alto Aislamientq a todo el braves de ADN y Normatucacirm 

Muestras de tejido se Hofilizan antes do Is exbraccimi do ADN. El 

tejedo liofilizado parst embarque en bolsas pl6sticas se se(la con secance, 

el tojido se muete con perlas de silice de zirconio (ATGC, Inc.) againdo 

mpidamente 96-384 tums an on agitador de parmilo comercial cle 10 

galones (Fluid Dynamics, Inc.). 

El ADN se extries usando on matodo paralelo a todo el craves, 

adapmado de Jos notodos previamento publicadie; (Callnuoi, M., y ources, 

(2000) Functional & Integrative Genomics, an premea) y el ADN 

purificado as almacenado on 96 placas de formaw do micro-titulacimi. La 

concentraci6ii del ADN so mode rob6ticarreente mediante el unctodo de 

Picogreen (Molecular Probes, Inc.) usando on lector de placa de 

Spectroffisory estacimi do trabajo Genesis robotics (Tecan, Inc.). 

Para bitter Uffla seprida placa do Uabajo pars, andlisis PCR. of ADN 

so normaliza robitUcamente refiranda can camidad fija do ADN de cada 

orificio conjuntamente con Is apropiada camidad de amortiguador en una 

segunda plus do micro-titulaci6n. Replicas madre-hija de estas; placas de 

aabajo normalizadas so clabormon rob6ticamente y las muestrus se 

embarvarom pam amplificacum y secuenciado. 

La confiabilidad de este completo procedimiento, inQluyendo 

levardartmentos, a partir de Is extraccirm de tejohi basis Is normalizacium, 

se ha permindo into pout maiz came Arabidopisis. 
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transposicilm on esta direcciiin. Consecuentomente, esm scintilla puede 

simplemente replantarse cada estacmn para generar low adicionat time 

nuevas selecciones de trwasposicimi. 

El tiempo de flamemn pass Is vanedad do conz Nipponbare es de 

60 dias cuando cresce a o cereal al encoder. Usando an localizacilm 

ecuatorial es posible lograr casi 4 goneraciones its plantas calls son. El 

tiempo abreviado de gencracism y las condiciones de crecimiento duraorse 

on she constants en Cali, Mexico hace a his geroticos; de woz casi ran 

eficientes crown Ambidopsis. 

I* G. Produccitim de Semilla do Fundacm 

En una modalidad do Is presente invencirm, el objetivo es 

seleccionar transposiciones sencillas, disperses y recuperar saints 

inserciones en condionn hemozigasa. Este permite Is recuperaclon de 

mutaciones no letales, letales rocesivas y haplo-illawficientes hembra. 

Pam producir Is serailla TI, las plantas on Into so cruzan comm 

machos paral plainhas hembrat macho estdril on Is guarderia. Eficiente cruce 

exterior an arroz Puede lograrse entre-plarmando machos Y hernbras 

machos est6rites. La esterifidad do machos en Nipponbue no cats 

actualmente dispomble on forms tal que uns, mutacimi de esterilidad de 

machos nuclear (ms) se introgredice a parfir de una cadena 0. saliva ssp. 

amicil on Nippormare en las; guarderms. El process do introgresirm so 

acelem en gran medida madiame una representackin asistida par 

marcador y regenernsemn, seleccionando Is progenie de muce posterior 

para Is mutacon no; y mamadores de Nipponbam. 
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El foco ms se represenor primero usando nowcadores (SSR) de 

repeticum de sectencia simple previatimare caracterizados (McCouch, 

S.R., y ones, (1997) Plant Mod Biol. 35:89-99; Panaud, 0., y miros, 

(1996) Mol Gen Genet. 252:597-607). 7 000 SSR scuumcias estin 

disponibles en el escrito en bounder de Monsanto ( I 

. Los SSRs enlazados so usan poor segair of affele ms 

domain to murogresi6n, miciaras quo los SSRs no errla;nalos a troves del 

genoma se usam man seleccon contra ol germo-plasma donante, 

Dos cruces postarimes; y man auto pohnizacum clobe svr sunflejente 

poor ftarrafecro Is allele ms al antecedente del Nippordiare. Los cruces Fl 

se claboran y Is progenie F2 se genem. La lines ms introgresada so force 

dismarible pain produccon de semillas TI. Una lines 1:1 que segrega 

para el fematipo nas so usa en Is guanderia, genratipeada mediante aralisis 

SSR, y las plumes do machos f6ailes so desechan. Los lotes do transposon 

se hibridizan a planters hembra ms/ms pana genctar semilla TI poor 

selecei6n de linea Lis. 

H. Seleccum de Linea de Tramsposim 

La semilla TI so planta on placas y sementeras de 25 dias do edad 

se selecciormn meditate una aplicacmn foliar de 0,05% de Finale@ 

seguido per on segundo tratarniento do 10 a 15 dias dcspu?s. Las plarims 

resistentes a Fmale@ se codifican con barras y transplantan a Is guarderia 

y se dejan auto polinizar pam generar somilla T2. 

Una muestra de tojido (ca. 1-2 gin lejido de hma) do cada plants so 

colecta, co)oca en tubos de c6digo de harms, liolflizan y preparm pam. 

extrawrin de ADN. 



12 

La semilla T2 de cada lines se oolecta, ?ilta, coloca en cubielus 

con c6digo do baffas y prepwa para almacenainiento o distribuci6n 

pfiblica. 

Aunque Is ravenclun so ha divulgado con reforencia a modahilades 

especificas, es evidente quo o"s modalidades y variaciones do cats 

invenci6n pueden visualj?sc par intros expeftos on el We sin apanarsc 

del verdadero espiritu y alcance de In ftivenci6n. Las ivivindicaciones del 

ap6talice pnetenden estar construidas an foma tal de incluir Was las 

modificaciones establecidas y variacianes equividentes. 

0 

0 
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REIVJNDICACIONES 

Lo que se reivindica es 

1. Un constructor de 6cido nucleico que comprende un 

promoter especifico a gweto macho o gameto hembra operativamente 

enlazado a on gen suicida, donde Is combmac6m de dicho promotor y 

dicho gen suicida esm enlazada a an gene de imer6s. 

2. Un cotstructor de acido nuelcico que comprende un 

promotor espouffico a polen o on promoter especifico a ovules 

operativarnente enlazado a on gon suicida seloccionado a partir del grupo 

que consiste de bannasa, semilla de borla 2 y gen A de toxins de difteria; 

donde to combinaci6n de dicho prommor y dicho gen suicida est5 

erdweala a on gen de inter6s selecciomdo a partir del grupo que consiste 

de un gen que codifies pam resistencia a herbicides, resistencia a 

artibi6ticos, resistencia a insecticidas, fijaei6n do nitr6geno. nutrici6n 

mejorada y comenido de celulosa u otro rasgo de manes agron6mico. 

I El constructor de 6cido nucleico dc la wivindicwi6n I donde 

dicho promoter se selecciona a partiT del grope que consiste de an 

pmmotor especifico a polen y on promoter especifico a ovules. 

4. El constructor de dcido nucleim de Is reivindicaci6n I donde 

dicho gen suicida se selecciona a partir del grupo que consiste de de 

barnasa, sernilla do borla 2 y gen A de toxina de difteria. 

5, El constructor de Acido nucleico de la reivindicaci6m I donde 

dicho gene de interds se seleccions, a partir del grupo que consists de un 

Acido nucleivo que codifica resistencia a herbicidas, resistencia a 
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anubi6ticos, resistencia a insecticidas, fijaci6n de nihogeno, nuarici6or 

mejorada y COmenido de celulosa. 

6, Un vector que comprende el constructor de Acido mucleico do 

la reivindicaclo’n 1. 

7. Un vector quo comprendo el constructor de Acido nucteico de 

Ja oci vindicacidn 2. 

8. Una c6lula hu6sped que comprende at vector de In 

reivindicnion 6. 

9, Una retain hu6sped quo comprencle cl vector de ]a 

reivindicacibn 7. 

10, Una celula de planta recombinants que comprende el vector 

de una cualquiera de las reivindicaciones 6 a 7. 

11. Una plants transganica quo comprende el vector do una 

cuaquiera de las reivindicaciones 6 a 7. 

12. La plants trainsg6ruica de Is reivindicaci6n 11, donde Is plaram 

transgenna as hemizigosa parn el constructor de 6cido nucleico. 

13. Un m6todo pam reducir a efirninar Is transtaislon macho de 

on faco de transgene en una plants quo commando: 

a) tronsformar una c6lula de planta con an constructor de 

6cido nucleico dondc on protector especifico a garneto macho cars 

operativrocente eniazado a an gen suicida, dowle Is conabinacimr de dicho 
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prommoT y dicho gen suicida esm eplazada a on poli nucleotido 

hetcmlogo? 

b) propapr dichat Mula de planta imonfoannada a haves de 

meiosis man producir gamems machos que no tienen dicho men de 

Imnsgene. 

14. Un m&todo para reducir o eliminar Is Imnsiniskin macho de 

un men de imnsgone en can plama que comprende: 

0 

a) mmsfbrmar una Maki do plama con an conslmdor do Acido 

nucloico donde an promotor especifico a polen estA opendivameme 
40, enlazado a un gen suicida; 

i) donde dicho gen suicida se selecciona a partir 

del grupo que consiste de bamasa, semilla do borla 2 y gen A cle toxina de 

difteria; 

ii) dome Is combinacion de dicho promotor y 

dicho gen suicida esm enlazada a an poli nucle6fidu beter6logo; 

in) donde dicho poh nucle6tido heter6logo se 

selecciona a partir del grupo que consiste de ADN que codifies 

resistencia a herbicidas, resistencia a wtibi6ticos, resistencia a 

insecticidas, fijui6n do nit6geno, nutrici6n mejomda y contemido de 

celulosa; 

b) propagar dicha Main do phana mansfienuada a leaves 

de meaosis para producir gatactes machos quo no fienen dicho foco de 

trawagene, 

15. Un m6todo para reducir o eliminar moismisum de hembras 

de an foco do transgene on una plarna que comprende: 
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a) transformar una alula de planta con un constunctor de 

acido nucleico donde on promoter especifico a gmeto hembra esti 

operativantonte enlazado a on gen suicide, donde In combinaci6n de dicho 

promotor y dicho gen suicida esti endazada a on poli nucle6tido 

heter6logo; 

b) propagar dicha c6lula do planta transfomada a trav6s 

do meiosis pua producir gmetos hembms que no tienen dicho loco de 

transgene. 

16, Un m&todo pana reducir o clunirm trammisi6n de hembras 

de a loco de ftansgene en una planta quo comprende: 

a) transformer una cdlula do pianta con on constructor do 

Acido nucleico donde on promotor especifico a ovules esti 

operativacnente crflazado a un gen suicide; 

i) donde dicho gen suicida se selecciona a partur 

del grupo que comiste de barnasa, semilla do borla 2 y gen A do toxina do 

difteria; 

ii) donde In combinaci6n de dicho promotor y 

dicho gen suicida esti enlazada a un poli nucle6tido hetcr6logo? 

iii) donde dicho poli nucle6tido heter6logo se 

selecciona a pa?ir del grupo quo consisto do ADN que codifica 

resistencia a herbicidas, resistencia a erdibi6ticos, resistoncia a 

insecticidas, fijaci6n do nitrbgeno, nutrici6n mejomda y contenido do 

celulosa. 

b) propagar dicha aluda do plerna tomsfonnada a trav6s 

de mciosis para producir gametes hembTas que no tienen dicho loco de 

dansgenc. 
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17, La c6lula de planta tomsfemada de In reivindicacmn 13, 14, 

15 o 16, donde la c6lula de planta mansfonnada es hernizigosa para el 

constructor de Acido nuclejeo. 

I& Un const-actor de Acido nucleico qua comprendo an 

promoter especifice, a gameto macho o gameto hembra operativamente 

enlazado a on gen suicide donede la combinaci6a de dicho prommor y 

dicho gen suicida esti enlazada a on elemento transponible. 

19, El oonst-actor de Acido nucleico de la reivindicacmn 18, que 

comprende adimonalmente on gen de towsposasa. 

20? El comm-uctor do kido nucleico de la reivindicacmn 18 a la 

reivindicaci6n 19 quo comprende adicionalmeDte an gen de intCr6S. 

21 El constmetor de 6cido nucleico de la rcivindicacmn 20, 

donde cl gen de inter6s estA asociado con el elemento tmasponibte. 

22, Un construdor de Acido nucleico donde on prommor 

especifico a polon a an promoter especifico a 6?los estA operativamente 

eclazado a on gen suicida seleccionado a partir del grupo que consiste de 

bamasa, semilla de borla 2 y gen A de toxina de difteria; donde la 

combinacmn de dicho promoter y dicho gen suicida esti onlazada a on 

tiansposon, donde dicho tmasposon comprende on marcador do seleccibm 

seleccionado a partir del grupo qua CODsiste de un gen qua codifica para 

resistencia a herbicidas, resistencia a antdx6ticos, resistencia a 

insecticida?. fijaci6n de ninogeno, nutrici6n mejorada y comenido de 

celulosa. 
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,32. /Lapt?tatrmsg6nicadelareivindicaci6n3l,dmdelac6lula 

do plants recombinante as hemizigosa pawa el constuctor de dcido 

nucleico. 

33, Un m6todo para enriquecff eventos de ?sposicnin dispersa 

en una poblaci6n de progenic de c6lulas de plants, que comprcnde: 

a) tansfounar una o6lula de plants con el consu?uctar de 

Scido nucieico de una cualqudera de Ins reivindicaciones 18 a 24 para 

producir una c6lula do planta ftansfinmada; 

b) ’Propagar dicha c6lula de plataia uansfionnada a uav6s 

de meiosis para producir progenie de c6lulas de planta dondc Ins eventos 

de uansposici6n dispersa son enriquecidos. 

34. El m6wdo de Is ruivindicaci6n 33 qua comprende 

adicionalmente 

c) aislar dicha progenie dc c6lulas de planta donde los 

evenWs do ftansposici6n dispersa son orniquecidos. 

35. Una c4lula de plamsta aislada mediante ct m6todo de Is 

reivindicacift 34. 

36.1 Una plants producida a partir do Is Main do plants de Is 

reivinditscift 35. 

37. La cdlula de plants de cualquiera do las reivindicaciones 33, 

34 o 35, donde Is cdlula de planta as hernizigosa pant el 6cido nucleico. 
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38. Un constructor de icichr nucleico que curnmende no primer 

promoter deride cl primer promoter es un promoter especifico a gameto 

macho a gamete hembra operativactiente enlazado a on gen suicida y que 

comprendo adicionalmente or dcido racelewo que codifica one 

mansposasa y on icido nucleico que codifies an trairsposon. 

39. El constructor do icido nacleico de Is reivindicawint 38, 

deride el trawsposorn comprende im segundo promoter openummente 

cialvado a on marcadow de selecemn, doade el conceder do selecemn no 

es an gen suicide. 

Is 40. Un constructor de Acido nucloico deride on promoter 

especifico a polen a on protector espedfico a ovules esti onlanichr 

operativamente a w gon suicida scleccioundo a partir del grape que 

consiste do baunasa, semilla de borlit 2 y gen A de toxins de difteria, 

domle Is counburremn de dicho promoter y dicho gen suicida, estA 

enlazada a un ricido nuclecco qua codifica transposasa; deride Is 

comitimacOn do dicho promoter y dicho gen suicida enluada a dicho 

Acido contemn qua codifies transposasa compreade on face de tracesgene 

cl, coal comprende adicionalnuente an transposon; dowle dicho tronsposon 

comprende are secuencia do poli nucle6ludo que codifica an nuenderit 

seleccionado a Prato del grace que consiste de resistencia a herbicides, 

resistencia a antibunicos, resisuarcia a insecticulas, fijacio’n de nitr6geno, 

mariclo’n mejorada y conterado de cetulosa. 

41 El construchor de Acido nuclecco de In reivindicacmur 40 

deride dicho prornotor se selecciona a partir del grape Core catenate de de 

a promoter especifico a polen y an promoter especifloo a ovules, 
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41 El constructor de scido nucloico do Is reivindicaci6n 40 

donde dicho gen suicida se selocciona a partir del grupo que consiste de 

de banana, semilla de borla 2 y gen A de toxins do difteria. 

43. El constructor de Acido nucleico de In reivaidicacitut 40 

dunde dicho transposon comprende oust secuencia de poli nucle6tido que 

codifica un nuembro seleccionado a partir del grupo quo consists de 

resistencia a herbicidas, fesistencia a nutibunicos, resistencia a 

41 insecticidas, f1jaci6p de ninogeno, nunici6n mejorada y contenido de 

celulosa. 

44, Un vector que comprende el caustructor de Acido nucloico de 

Is reivindicaci6n 38. 

45? Un vector que comprende el constructor de dcido nucleico do 

Is reivindicaci6n 40 

46. Una c6lda hu6sped que comprende el vector de In 
IN reivindicaci6n 44. 

47. Una c6lula hu6sped que comprende el vector de Is 

reivindimci6n 45. 

48. La c6lula hu6sped de Is reivindicaci6n 46 o Is reivindicui6n 

47, donde el constructor de daido nucleico es hemizigosa. 

49. Um c6lula de planta recombinante que comprende ot vector 

de una cualquiera de Ins reivindicaciones 44 a 45. 
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50. La c6lula de planta recombireatte de la Teivindicaci6n 49, 

donde el constructor de icido nucicico es hemizigoso. 

51. Una planta trausg6nica que comprende el vector de can 

cualquiera do Ins reivindicaciones 44 y 45. 

52. Laplantatrarag6nica do to reivindicaci6n 51, donde el acido 

nucleico es hemizigoso. 

53, Un m6todo para enrictuccer establemente eventos de 

transposicitni dispersa on ma poblaci6n do to progenie do c6lulas do 

planta que comprende: 

a) transformar una c6lula de planta con on consaructor de 

icido nucleico do una cualquiera de Ins reivinclicaciones 38 a 43 para 

producir una c6lula de planta transfoarnada; 

b) prropagar dtcha c6lula do planta transforanada a troves 

de mciosis para producir umai progenie de colulas do plarda donde eventos 

de transposiclo’n dispersa estables am enriquecidos. 

54. El m6todo do to reivindicui6n 53 que comprencle 

adicionalmente: 

c) aislar dicha progenie de c6lulas do planta dondo los 

oventos de transposici6an diaper so eatable sm onriquecidos. 

55, Una c6lula de planda aislada mediante el mitodo de In 

reivindicaci6n 54. 
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EXTRACTO 

So divulgam constracciones geneficas y metodos para ]a 

produccimi, mairentimearm y control de tralisgenes en orgardsmos 

eucarmticos transgOncos que sufren mewsus donde polcal o esperma 

puede crwarse; esto incluye: animales transginicoe, c6lulas de plantas, 

togidos do plantas y toda Is planta. MAs especificamente, esta inverickm 

relates wal el control de transtrusimi de transgenes; mediante gannews o 

gamet0fitos macho y/o hembrat que usan an rasgo, de estuilidad 

ganictofifica (GST). Las construcciones getakticas y metodologias de Is 

presents invenemn propurGionan In habilidad do controlat el firdeseado 

esparcimiento de transgenes. Adicionalmente, osta invencon tambi&n 

proporciona las heir annentas y metodologias plan enriqueeff una plaria u 

otro genorm eucarmtico para eventos de transposiciint dispersa y/o 

eatable. 


