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isin the field of nolecular biology. Mre
specifically, this invention pertains to nultiple
her bi ci de tol erances conferred by expression of a
sequence that confers tol erance to HX hosate in

conj unction with tW@M?éFJS%WIBA‘&Q E‘B&@W'Bne ot her
her bi ci de tol erance gene. BACKGROUND OF THE | NVENTI ON
In the commercial production of crops, it is desirable
to easily and quickly elimnate unwanted plants (i.e.,
"weeds") froma field of crop plants. An idea
treatment woul d be one which could be applied to an
entire field but WAACKGROAUNDOFHiHERINVEBNIYONhe
unwant ed plants while | eaving the crop plants
unharmed. One such treatnment system woul d involve the
use of crop plants which are tolerant to a herbicide
so that en the herbicide was sprayed on a field of
herbicid2E¥ih%ih¥ﬁmﬁ§¥op pl ants, the crop plants woul d
continue to thrive while nonherbicide- tol erant weeds

were killed or severely damaged. Ideally, such, i
t r eat ment T8i§PERRONISHRISE i %I’F{’ég%\d%ﬁ‘ﬁﬁ@lb’: PyesPYiimpntion relates to

her bisgdids Rh@RBE G Sfof DatiBBing iR iRRhE QUirciBUlsdeh as microwave
provi de the best possible conbination of flexibility
and dEavaay conmgiter&iteii! e, i ndi vi dual herbi ci des have
different longevities in the field, and sone

her bi ci des persist and are effective for a relatively

| ong t i meDasfoription ¢fdlie Relatedipril ied to a field while

ot her herbicides are quickly broken down into other
and/ or non-active conpounds. An ideal treatnent system
woul d al | Guctihsolaien afd mhckdgargesysteme iy ohpleyedsio vetias demanding

growers. coul d _tai.l or .t he chgj f rpici f.0
oot PEa A e il AT Bl S5 R Qlenfin compac
her bipadkdging danmbémizedletd@bintyfeenc betesanrrgmgeres. i Nt 0

crops whi ¢h encode appr.opri ate herbici de tabal j zi ng.
ooy s antBHe | HehoIRTE e Pite PEEF BTG DN Shyigicrovave
casesreljitdse cony®BBSandafiltkrt hidkd) uehedd Craasthitisbeihiesh eviehee filters,
them orijginate in lant. I.n other cases, they are .
der | PRRLTSSmAR] HiFneh GRFTHs 1 SHRHALY RIRDIGEHS. ~ &hgventionally
e. 0. miéledaed feqehcthiftd 1Q9bnénNeWewaathiduaiy matkaged in expensive
opportunities: Devel opnent of soybeans with a Rgundup

Read)df"iﬂale'@lé?fb@avgﬁﬁd hpysing asESf@g]g)s, Wwhich are interconnecte

" Phogsplybngider iifidBornBstd. St @Rt coffpORit assBbiks are often undesirably large
i nHer bi ci de- Resi stant Crops, ed., Duke (CRC Press, Boca .
Rat ofnd EIRspsivRa) Fipfernsae, gie warigupitergmmeas are prangdel breakage, which
tran?&ﬁ&%%yﬁ&ﬁaﬂ§b@%¥e been engineered to express a

er

vari ety of I cide tol erance genes froma varietg_of
1C1!

or gani smsHehqech nefidragists igdimeare s achopicpeciétsi and space-ef
pr ot gj rat.. ) 4 . .
oAbt SLARNICT BASUAA! 200 RS v i

( 1994splddbant Physiol. 106: 17). O her genes that
confer tolerance to herbicides include acetohydroxy
acid synthase ("AHAS"), nutations in the native
sequence have been found to confer resistance to

nmul tiple types of herbicides on plants expressing it
and has been introduced into a yariety of plants {see,
e.g., Hattori et al. (1995) M. Gen. Genet. 246:
419); gl utathione reductase and superoxi de di snut ase
(Aono et al (1995) Plant Cell Physiol. 36: 1687); and
genes for various phosphotransferases (Datta et al.
(1992) Plant Mol. Biol. 20: 619). One herbicide which
has been studi ed extensively is

N- phosphononet hyl gl yci ne, conmonly referred to as

gl yphosate. G yphosate is a broad spectrum herbici de
that kills both broadl eaf and grass-type plants due to
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natural ly occurring nutations that inpart tol erance to
gl yphosate. It is recognized that the nethods and

W@ 0up332eé ons of the invention can enpl oy any PCT/US2006/032611

conmbi nation of sequences (i.e., sequences that act via
the sane or different nodes) that confer tolerance to
gl yphosate known in the art to produce plants and

pl ant explants with superior glyphosate resistance.b.
Acetol actate Synthase (ALS) Inhibitor Tol erance

d yphosat e/ ALS i nhi junaira®y eFeriie INVENSCINE Provi ded
whi ch conprise a pol ynucl eoti de whi ch encodes a

pol ypepti de that confers tol erance to gl yphosate and
further conprise a pol ynucl eoti de encodi ng an

acetol actate synthase (ALS) inhibitor-tolerant

pol ypept i tee nead iy dechrhis raddmgsedhy ‘th&l_csmpact multilayer signal processing

ooty Rkt o8 B (RERCR b Bun TR LBREREN s puyan s acapted

t ol efansewith natrolveasdigmiie TAE @stanhmbluﬂesr a firdt M@dhlaﬁkm fof receiving

ALS i nhi bit K d de
Curr Bhgiedh 885 i GabOR AR B 7 syl o e Sl pan A

pryi ﬁécdnmyﬁma(ﬂshi 1@)11&3 fOiahe Signallér@f the first s1gna1 path through one or
sulfon n1noc onyl triazol i none he bi ci de. L
Addi TP S diRE BTt B Gotgrago ErSaiPet Fiskeiryd egmponent
el s e‘ﬁﬂ@ﬁo@lf?ﬁ? @ﬁeﬂnpﬂ.t(s 8 2k PIRiding dn8juded si E‘Heﬁtin Rbpanse thereto. A
mut at i ons into fferent classes with regard to
toIeﬂ@ﬁé@mh@n%%PWBW§ﬂ@@@&§e fighadlazol i nones, .
triazol opyrd GhddiMesnbAREnRYhé ms@“nﬁ@éh&rﬁﬁﬁ ‘i’ﬂclﬂﬁﬁg Rt switching
i ncl udi ng nutations having the foll ow ng
char agiwer igcppgunicatiorhyidnenct alneqra aewroflers 4p1 sefegiiyelip§witching the
t hesg, ) arke O, in

pyr i mp di n% q?:it %1|{t3 n%néﬁfeegl?fehg ‘?nﬂi ug)ﬁ%‘q F%?%%]ce?ﬁ§‘”ﬂagng network is
sul f pesitianed as aawdclung kol SPhrseerindinmekanisan dcc@m)nodates a first input
tole n var
ALS 51%%?@} % &taiﬂs{fe%th% {ngf’i'tl WAt 1?’1{1% etgfgéi athroggh gtsleetst ?(%lusndplane
I n sbme:anbmﬂmnmqmsendhét&iﬁmﬁmhmbtbmmp@mherahe1hud1nammnmn
pol ynucl eot.i des .c .at . | eas e _nuc
Pt S EREPRUE RS SR D@L RS i HanGE FAT e A creui
pol ypxmmdnde through BRE ki least @i @ebumeplius, laydreand tangeutput switching

occur seven sybstantia conserv
of - abdviiaSredl of bl Bler ol tecprios STRPLGEI. de inpu

al . §ilifBh)y Mebefuladd theneiput Swabitdn CaRer®RE aaéGmféil&trﬂsZ Switching
Lee et al. Aﬁé??@% .EMBO Journal 7: 1241 1248; Mazur et

al ( 1y W Q}rcupﬂcgrmonpﬁt)}%a stighine/citchty Gomwn@hg is disposed
Pat egf a Nﬁeu15la§&5 Tk drcudBr 8 ogi'tiblfe'a Beﬁwéeﬁ GOfiBOF B R lane layer
by reference in their entlrety The

i nhi HldasecandgeudplappYdept i de can be encoded by, for
exanpl e, §%R$ I

enbodi rrenIElgae mt he ,g\%gc ?ﬁﬁ?&gﬁ?ﬁtﬁﬁ%egﬂﬁrgfgﬁtmtpdg@ggﬁt |1§ g microwave
conpfiitesedhe lsscuiBlayer Snofudes plural chienitHRAPALSD s ihpizate cach hveupled to a
4 HRA,

Cher SO L S Aed o Bl Ry @A Lald Bough e fir
conf goundplase dayeeta the dipuf ewvitthingnetviirk iadd the aomithug) pwitghéng network,
(and ecﬁggproups) of herbicides; see, e.g., Trane
and g (2002) Weed Sci ence 50: 700-712. See al so,

U S. Patent No. 5,605,01 1, 5,378,824, 5,141,870, and
5,013,659, each of which is herein incorporated by
reference in their entirety. See also, SEQ ID NO 65
conprising a soybean HRA sequence; SEQ I D NGO 66
conprising a nmai ze HRA sequence; SEQ ID NG 67
conpri si ng anArabi dopsi s HRA sequence; and SEQ ID

NO 86 conprising an HRA sequence used in cotton. The
HRA nutation in ALS finds particular use in one
enbodi nent of the invention. The nmutation results in
the production of an acetol actate synthase pol ypepti de
which is resistant to at |east one ALS inhibitor
chen1stry |n conparlsonto the mnld type proteln For




performed with the BLASTX program score = 50,

wordl ength = 3, to obtain am no acid sequences
whewolageus to a protein or polypeptide of thePCT/US2006/032611

i nvention. To obtain gapped alignnents for conparison

pur poses, Gapped BLAST (in BLAST 2.0) can be utilized

as described in Altschul et al. (1997) Nucleic Acids

Res. 25:3389. Alternatively, PSI-BLAST éln BLAST 2. 0)

can be uselde tiBugyetiveo erbedimente ther axstose Aprdisr tipceded eanecers more

dIS hi t o

&iqlﬂto](l%tg §@l§ﬂléﬁnt§) fh?% 3 ﬁ\qﬁt?tlﬂ let%ﬂ{gﬁliﬂéqlrst%&hé‘loﬁlgﬁp H\mehm
BLA&TWOIRSITIBDASBI ntoksecabgbHerb arem@awn@twe@cbvely h@lvate or select a

respa rams TN.f o l.eot i de
CooRBitL el SEhRTRn Sithspd BRORE ikl JMES eliPfierto o siven
sof t)pmlenalsmsﬂxzbcbﬂ the ymitlaydradidoal procéskieg NEBtmwelis §ygtem further

e BRI e hAposS SRl < Totm b e ifhiisty adscent to and

| depdraltey A theisk@nd teyoundp @S apéran £lside bE TR sBcdnﬁfgebutidplane layer
t he val ue_ obt ai.ned u3|ng GAP Version 10 .usj

f ol PRARFIFGIH SEAHEREH's ; Theoqng Oh fors, adgiiipna) etcmtq%fﬂr% {pclpdg one or
a Ni6lee RAdifiial BHHBHER Ul dIGAR ethheQHh ofTh&0vadidls waveguides,
Length Weight of 3, and the nhgg dnaxnp scoring

nmat pkdingghedapitippy waneguidesind theafisl quimubvarguisds: $18 cguipred with
seq

o AERE RS HORE i ihel o i BRAack AP er e e vogides.
pr ogr am QuvesngoflimeBy of thq presentdntenpen yraasitcked niulitlayed adcrowave
anyﬁﬁe@%ﬁ{] g&e&?'ﬁft@f 'eEﬁﬁnt@ r o'gﬁeamu&tlﬂaabosllt r%g teV\f?Lter elements
sequences in quest ‘generates ‘an al 1 gn aV|

| debrtwesal ariadjaeat ital eroamdpimem Gacalgites nmw@denpmftoutpe@salntﬂon and
?2 %1% eP %a(r)lﬁf éesd&ge:s] ntton% %%Vo%r}gtﬁiere&j b 1“@5%16!}@@13 f@t%gpéérggility and
VerscakaﬁhﬂyOof ﬂﬁéﬂiltw es enltaﬁcemll ge ruse¢ hfnuni‘quexlei&rdlt and oupnd switching

2l | SN 56 eV AR eitca AR mebinatie, ot Spgprise

nuniagdr id mbmﬁe@n@nﬂmﬂ ¢lemez emdt fhen RelshRElyobutg@pthe resulting

GAP_consi ders. al ssible alij nts and P . :
oS EeTOn e aH R e DS bR g A e g g elcticel
nunielatidl batRé@heger hﬁﬁlﬁsandrtﬁttﬂuh Cerh@aRSt TBAPEticdll widleb @i that
for the praqvision of creation penalty i%gﬁgﬁggp

ext BBl Bﬁttaqltrgentsntot}ht §‘§1t°6‘fngrt‘§t‘¥?%%aftﬁla@étse’“ { one or
Mak@oR 18l driheflicd AR cGhifpdd with PEAA hodeRupiedsiotholes that further
mat ches for each gap it 1nserts. If a gap extension
peneibgree diltapregonsertiatagteigics.s chosen, GAP nust, in
addition, make a profit for each gap inserted of the

| ength of the gap tines the gap extension penalty.

Def ault gap creation penalty val ues and gap extension
penalty values in Version 10 of the GCG W sconsin
Genetics Software Package for protein sequences are 8

and 2, respectively. For nucleotide sequences the

default gap creation penalty is 50 while the default

gap extension penalty is 3. The gap creation and gap
extensi on penalties can be expressed as an integer
selected fromthe group of integers consisting of from

0 to 200. Thus, for exanple, the gap creation and gap
extensi on penalties can be 0, 1, 2, 3, 4, 5, 6, 7, 8,

9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65 or
greater. GAP presents one nmentyer of the famly of best
alignnents. There may be many nenbers of this famly,

but no other nenber has a better quality. GAP displays
four figures of merit for alignments: Quality, Ratio,
Identity, and Simlarity. The Quality is the nmetric
maxi m zed in order to align the sequences. Ratio is

the quality divided by the nunber of bases in the

shorter segment. Percent ldentity is the percent of

the synbols that actually match. Percent Simlarity is
the percent of the synbols that are S|ntlar Synbols

o, o r e e



(Pinus radiatd); Douglas-fir (Pseudotsuga nenziesii);
Western hem ock (Tsuga canadensis); Sitka spruce

w@ Riocess2gl auca) ; redwood ( Sequoi a senpervi r enspCT/US2006/032611
firs such as silver fir (Abies amabilis) and bal sam
fir (Abies balsanea); and cedars such as Western red
cedar (Thuja plicatd) and Al aska yel | ow cedar
(Chamaecypari s nootkatensu}ég Har dwood_trees can al so
be enpl oyed i ncBid BQHOFHEH%PRAB¥§$§§od
bi rch, black cherry, black wal nut, buckeye, American
chest nut, cottonwood, dogwood, eln1 hackberry,
hi ckory, holly, locust, nagnolia, maple, oak, poplar,
red al derFlgrleggﬂ%xplf)&’éﬂah?vp%f"hgf}yp e muh ?& \H—i? nable mlcrowave
sweet gum Sycanore, tupe ow, ye opl a I'n
specfilfar @0®nd9w‘iomar¢tr@odlmlem ﬁleoﬁesemtemwn‘e@e nt i nvent i on
are crop e
as " ai 7 eﬁ% ’ aI % %Fg{éf’ied;(ﬁ%?ll@x\il\sg%% 1ﬁ Slg}%gg gii tglg teclgketd multilayer
cot tmngram&fab]ed‘merofmganut , sor ghum vvheat m I I et

t obacco, O h nts I nt er est. cl ude
ol ants & A b avitrd ceuBrCnR fisnaiet Ridip FrudS (FFshiching
pl anlbﬁer aadh doﬂt@gugﬁam eousinglagert of theSEREEd mﬁltllalyta@rﬁghmmable filter of
I ncl grain seeds, such as corn, wheat, barl ey,
ric Sbrghunl rye, etc. G l-seed plants include

cot t on, Fy ISR A magAifibd GMRTiIluskdidd Qo Elar;&e@ﬁ@l RA transitions of the
mai ze, alfalfa, palm coconut, etc. Legum nous plants

i ncl RigErapEahle @ﬁﬁﬁﬁ@éé Beans i ncl ude guar, | ocust

bean, f erliﬂg regky ﬁﬁﬁ%%@éﬁiﬁegaﬁéi@ Bf R fSupl A PWRRRal RF transition of
nmungbean bean, fava bean, lentils, chickpea,

et c. Figrher plants of interest include Tur fgrasses such

as, for exanple, turfgrasses fromthe genus Poa,

Agrostis, Festuca, Lolium and Zoysia. Additional
turfgrasses can conme fromthe subfanily Pani coi deae.

Turfgrasses can f %@#I I|n1ted
to, Blue gramm ( éﬁgﬁgfggu Ea §1E6§
Giffiths); Buffalograss (Buchloe dactyI0|ds (Nutt )
Engel m); Sl ender creeping red fescue ( Festuca rubra

ssp. Litoralis); Red fescue (Festuca rubra); Colonia
bentgrasQthgme$ﬁ$anhmmnmﬁlSkbmhmhihﬁhmemﬂn@ﬂbanbgﬁaasumnw

E ﬁg{ 6%&? %ﬁépgl ﬁj %\]ﬁ'#%gsl c)aféag,ra' 1:_t rﬁhv%\a¥d l\?/_?maxl?rglt %@ga E‘}:@t the invention is

( Fesiot timitt® ﬂ@tefrcm Tlﬁ)sér haviidg orflinadsaRilILe ke di andgkassto(thoeachings

RoughoBiTegiki tabarerpiie fetonyl ReBHPE. opamiguids, and

(Bo LgnﬂioﬂiﬂlﬂanfsuﬁvﬁhlﬁQHQ dbope Mh&BoF. anfioxdditional SHEIGY |1'h which the present
bronmegrass (Bromus .inerm s _Leyss.); Tall fescue

(Fe§Fﬁ%@°%PBW@Pﬁﬁﬁ%gn@%ﬁ?@6“¥ Annual bl uegrass (Poa

annua L. )gjg AN 'dﬁlexﬁl&?e@ rv"i’e%\?' of i—@cb&ﬁémlﬁlhﬁr QFd$fankiARBld microwave

Redt op Agrostls al b Japanese | gr ass

( Zoyfﬁtea L8 peerrdiag fo pe P mis% ﬂ{Wﬁ%ﬁ’@b nlveniv@py |Kon clarity, various

Cyn (Jl‘]il GnedR, Gllen %/ NubpifHs; Séﬂﬁéﬁl@@ Sa'nﬁ )so on, have been
ore pasp vagl z);

Seas un1 (Paspa at um Swar t

Zoy sinziechsem (Rofmires. Jipevesy thioss; skitlpd din thejantpoith aesa el thg present
matrella var. matrell) ; Bahi agrass {Paspal um not at um
Fl ugge); Carpetgrass (Axonopus affinis Chase);

Cent i pedegrass (Erenochl oa ophi uroi des Munro Hack.);

Ki kuyugrass (Penni setum cl andesi num Hochst Ex Chiov);
Browntop bent ( Agrostis tenui g also known as A
capillaris ); Velvet bent ( Agrostis canina );
Perenni al ryegrass ( Lolium perenne ); and, St.

Augusti negrass (St enotaphrum secundatum Walt. Kuntze).
Addi ti onal grasses of interest include sw tchgrass
(Panicumvirgatum). g. Stacking of Traits and

Addi tional Traits of Interest In sone enbodinents, the
pol ynucl eoti de conferring the gl yphosate tol erance and
the ALS inhibitor tolerance in the plants of the
|nvent|on are englneered |nto a nDIecuIar stack In

o, Y T L I o,



exanpl e, an operable |inkage between a pol ynucl eoti de
of interest and a regul atory sequence {e.g., a
wee@mosee) is functional link that allows for PCT/US2006/032611

expression of the polynucl eotide of interest. Qperably

i nked el ements may be conti guous or non-conti guous.

When used to refer to the joining of two protein

codi ng regions, by "operably |inked" is intended that

t he ©angs wikdnewm svhigheompondnis tg Amplemenidind @omtamnplemnérﬁhem to
used of an enhancer, "operably
Ilnkggaﬂ&ﬁfg%g%e§£ﬂﬁa?&f éhénhancer I ncreases the

expr essi dﬂle@tachghprpgmmmble patrpwaed Bltdril@endudes, from top to bottom,
pol y f_int t.h n id

or ng F\&lﬁoﬁl?:l er dlgf a c?ntFol (ﬁ.{tllel%mg{] g% ﬁrsto %r8¥ndég za/el ‘I%S a first

t he £ltardeled 2pp h;spmntllgimnldplam lagercmj aad aasebmghﬁ]tml leyeel24. The
The casse?te ﬁa 2 i onal %Lg ﬁ % g Fio. 1.

addi Y9"SHar*gé arBéIPEYBi“P’é fB"F aP%f’%m?l & GRS e

Al t eTI:[batr:irlitﬁls Mayeth e4-addiatd anaw- lmnrﬁélsétrﬁc atbsh@tePsodd i wigeh in the

on nmultiple ex res [ on, tes, Suc n expression

casodieat s Y BOR RUEPIGPEY b FEEgros omdtdepisioron

sites an dﬂférswﬁt@mﬁg‘myaam BB ddsaB Snfud Ewitdhse Adtwatk Qi shid@n output
her bi ci de-t ol erance ynucl eoti de to be under the

t r an¥chpgingieark @ég‘ﬁiﬁlsli RIS POgiHione N IOFiRt HES oF & fnoyEface 48 of

The gx I%ﬁﬁ%ﬁmg NGRS Lt tPhTBYitAHL héthBﬁJs' ¥4, CRNLA iy V@Erﬁ&{ted via
genes, i1ncluding other sel ectabl e marker "genes. ere

a caswesty wihesommonpremndplare smenatedniie fedirptogroundplane layer
pol ypucl eotides in the cassette may be transcribed in

t he same direction or in different directions (also

cal | ed dﬂmem@@ﬁwﬁdnmymmmnkéﬁmmhwmsanmgﬁﬁmgmgd@&ﬁﬂrmwwngan
cass - :

pol ylﬁh]’tgl Heu% % ﬂ | nc gﬂggeinﬂg e%?’lc %a?nc?n het 1n81r11t tg]fmmal 28
t r aneoneqt tooatn mpur ehs dirstgt4 owadh 3hd The dingl lad isontelh 30 selectively
initiat.ion re

t .
nor o BT 8 PBeP Arstendar s ATTLGR Al il RE fggiion 34, a sccond
pol yvedtdaBRF itrdesitich 381-nd athird I YetvittioB&r ant

polynucl tide, u tide, . .
conbi n at (?élndagf* SE{V@F@ 9’# g]ﬁﬂﬂ'e prgﬂgsc ’rnlpbtt %/O?’l third ygtical RE
t r angdnditio® Ba,l a ﬂ)eﬁmm&al RH tfa8@iies X b figth, vefteammaaﬂsamn 54 and a
regloné functi onal antiggr t he ggger or anls

i nt P f’eﬂlﬂéé?rfa%“ﬁlélf’w SHecdiyply FET ﬁlanlt toa

cas Sé%{lérﬁﬁ véHi€al RES@PanbitieN b5 8i afl. elg_ﬁlﬂﬁvéfrﬁ@im IR&T tEHYit16: 80, ANEinth vertical
pronot ers, transcrlptlonal regul ato

5 eg %Manw &2 anrst snfloveatical WavAeHdE REHTansigPe ﬁ%) The drdopvitches

the ﬁﬁg@l R He retsﬁérﬁfv@@&@onﬁgi s)f%ﬁéfsl rEQived §rofBY ﬁi%@AB t1da¥54811—8p601ﬁc
(i.e., danalogous) to the or to each her .

Al t elintearatedefiycuit I@b@qmltraltlw;@) rﬁgu enBolaignalsrare rfélted through the

her b oﬁ{r ero{l 951101% Vri)épé. ﬁ H&lt gprtohg% lfafthst@ewhﬁ}{ do cted to the
eter o ous to t e host ce or to eac er

As L@tefdAﬁI&r eontrollerh?erﬂéo theogpui switthing a¢tepdnddevip cyeﬁlcal connections

seq ce | t .0r i gi froma foreign

specnagtol® AT el BHIRLER | |

subst ant iTleloptpub shvitdhég rfetvoark 26 Snahates vé‘lr#telr-hswmch 68, an output of

composi tion and/ eno | ocus b

ot rDeh oot eBROR: fe AR Snatet SRR B SoHpr 10 =

to a heterol ogous polynucleotide is froma species

different fromthe species fromwhich the

pol ynucl eoti de was derived, or,5if fromthe sane

(i.e., anal ogous) species, one or both are

substantially nodified fromtheir original form and/or

genom ¢ |locus, or the pronoter is not the native

pronoter for the operably Iinked polynucl eotide. Wile

it may be optimal to express pol ynucl eoti des using

het erol ogous pronoters, native pronoter sequences may

be used. Such constructs can change expression |evels

and/ or expression patterns of the encoded pol ypeptide

|n the plant or plant ceII ExpreSS|on Ievels and/or

o . . o " o o - o



It is further recogni zed that the enhancer enployed in
the invention can be positioned in a DNA construct

whedros22eand operably linked to a first and a BeEDUSIH06/032611

pronmoter. In such enbodi ments, the enhancer allows for

a nodul ation in expression of both the first and the

second pronoters froma divergent direction.

Exenpl ar, but non-limtin exanpl es of ' such DNA
constPFQ)’é‘%/eQ a&é‘l‘rﬁP‘iPBTete’r‘anﬁl @gsln 115%190856 tgrrecpipttof cgnirol signals from a
or i eRtRhi edkitrofled 44, &le 4P EMM%S%QH:%I}@W&GH&S@B&%E from a second 4-1
operably |inked to a first pronoter,” operably |Inked

to atWitendd, arEstcemsyutorertigal &ihamskionot2, tth éecpmv entpubvertical RF
oper %QJMUAI ﬂkﬁfél Jtﬁlr?4 Slesg&g@ﬁj 7ffoocH<P5 ut té?)?]ﬁfaﬁ% y linked

to a second polynucleotide of interest. In specific

enmbodi menthe secprl e saicle 70 selepiivaly eswiitshely dnpont (ﬁﬂoogthué foorth, fifth,
the fj n. ot her

empod k&l A AFRE U dR08 A6 % AGRIRIER 1o 1R s 4
a po Iswﬂclt:di&‘intrb@en&e ne oeztblpgoiéspediﬁﬁcmmbl shgrta!tsr fran thet deeond controller

seco p v linked to cleotl

encodng i b ki PRESTRR ool BPy SifuP Il By SRvert cights,
gly plﬂﬁs}ataﬁd tefihclRrtRal B uahsettins 9894 aedeetiveB], as@linput of the first 4-1
el sewhere herein. The expression cassette may

add|§W5ﬂH?ﬁy contain 5 | eader sequences. Such | eader

sequencesTEaardfub stvatciRBBNIE, 1 aRStdohdVo tol EiMB| Blzhf received
Ieadgps are known in the art and i ncl ude: picornavirus

| ead &g 1poﬁeccg1ga?ﬁ§;peconm 44aadb¢ control signals are routed through the

( Encenhir)-ammias afei 14 §1a % sed¥RA cadir "1‘&1‘[&? Y@ 46 Wthh are connected to
(Elroy-Stein et "al. 989) Proc. Acad. USA

86: EE2BcEERHPIC o lier @5d |t depe patputf wtcbmammt\éorkm’wa vertical
| ead 95)
Gone LEEFARRRGREIEN IR L IR R Iy e i

Virus) (Vikeofinsgyhind 4ifthgsepenth, aadcitilyirput iertresd 61 wsitions 34, 50,

heav e L} o

(19 9 Bf' r #g@g@@ %{t%f ApBrogi %rlag ér%% %Q@&gﬁ h(ar t 4.1%1}) trlrl1e switching
t he @wat 149 rtlm Mhomlgﬂfayal lﬁahﬁchthﬂm'salgcoundplam fepdM 8 to the first
R] Sf 'ﬁltg' lﬁyéeé g? | A@ glee’[{rst%lfer falersi))’%\%e 112}31.1{'9 rﬁcéa? gtFacga}%élggnss) 5;4, 50, 54,
( 19893 62moﬁﬁﬂb enmpwts oBﬁ@d mggecmfe RMAayee dilteiGaehentd 96 $hree of which

New Yor k tic npt

vi r b8 le P FecTn o Bl JU1ermnRelge 8 st e

gﬁz eB?lEﬂtSZSSQSg?nggislteDieldnﬁnﬁl@Ip@ﬁd att}ﬁ@& ﬁltérla&i}ntﬁoanﬁvhich are
SI O n arrn e e eSSI on

case &qupled to the thizg waafsvegateﬂaﬁﬁﬁ RRRHAGIRD. fiedHRoRPE viraialpgaveguide

mani p4llaad ed firf tpasvdr@capivavdodRle BOrepefieRCES to be in
the proper orientatjon_and, as appropriate, in the

proper r eHifi FRITCFROAAES frfnaliies. t1ifihs seisath, aprhpingt guigpt vertical RF
|'i nkgggitRY 793¢ g, ®gedot Q:sﬂ)ﬁ@h%l}'} r\:@(t&ﬁ%ﬂ%ﬂrﬁm&& pbRedicularly
mani pul ati ons’ may be I nvol ved

convgﬁ‘?%hﬁhersé‘é‘lchméﬂﬁ}’%“’s ﬂteé?;@ntffﬂéﬁ‘ﬁmﬁlla}@f 1@@9@ el fiygfuggoundplane
nat efa}yélj 18Séiﬁirbo L{?M*fﬁ‘é re%; ctﬁx%sﬁrgt n{EPse'r ﬁﬂelsélérﬁe?rts g Outputs
the | For t |s p pose, tagenesi s,

pri nefthe é{;gﬁke,r etegsh 9& sdcond filtan n@aienln]g),() and third filter element 102 are
resubstitutions, e.g., transitions and transversions,

may be involved. Standard reconbi nant DNA and

nol ecul ar cl oni ng techni ques used herein are well

known in the art and are described nore fully, for

exanpl e, in Sanbrook et al. (1989) Mol ecul ar C oni ng:

A Laboratory Manual (Cold Spring Harbor Laboratory

Press, Cold Spring Harbor) (also known as "Mniatis").

In some enbodi nents, the polynucleotide of interest is

targeted to the chloroplast for expression. In this

manner, where the polynucl eotide of interest is not

directly inserted into the chloroplast, the expression

cassette will additionally contain a nucleic acid

encoding a transit peptide to direct the gene product

of |nterest to the chloroplasts Such transit peptides
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Mass sel ection is a useful technique when used in
conjunction wth nol ecul ar marker enhanced sel ecti on.

w0 poor@3R26el ecti on seeds fromindividual s are BEl/8610061032611
based on phenotype and/or genotype. These sel ected
seeds are then bul ked and used to grow t he next
generation. Bulk selection requires grow ng a
populatlon of plants in a_bulk glot al l owi ng the

pl afRu® ledgo g’élthn(b@ltl?qt Mertieal Rifrapgigen Y fifhoutpaberiigel BEtiansition
and84 Qﬁ(’i‘th‘ésﬁrﬁgu F%ﬂﬁhﬁzﬁfm{shﬁmsz@ & ﬁ&f%ﬁlﬁ ed in bulk

to pl'ant the ne generation. Inste of “sel f
pol | i nat Thersecatidy foutils dixfho Pighthaand dentle mphidvelsal i8R tanggions 36, 52,

oo S5 ELTHABAFP) DB B ST B B0

tr alay@r 4ntle eontreliotiéng layee. 16[,\/thedirstogrsuﬂdlph1he teyew 8, the first filter

ooePuf ot be e Erfldphnt S &Y HRIMERYBPA S emsivgus. o6

goa52 (‘56 a0,t 64 tavipRl to Mpuagenfied RespestiteOsdeinl-ppaefiltehelenfhi 104,

on for a.desi edc racteristic at |
o B e Ficfe %é%l% hﬂv o P SR g ier cemens

I NCinbRbA ofirk© NRE6R Udnd, tﬂu@n geaoﬁamysleefmestaé@@ﬁs It0|6$ sm 110,
cul ture c?ndltlons radi_ ati on such as X-r

r ay®SRestivly. (o of B vatble égqogénlaysvﬁltern@am%ﬁsl06 T8, 110 are
(profprll Of RULRRN inhitSHdridal alF ufaﬁﬁh&{nsa%he Bix@ input vertical
atom c reactor), Beta radlatlohgéen1tted rom

r advavegside pesnd thetsecead prukysiisel RE tansgion34y tsensctively. or

ul travi Ohﬁtse&ﬁl@ ﬁﬁntt r&u&lﬁ) re%fh@r{ %?Ji Yenﬁ{ &%%5’@91051% transitions 74,
2900nm), or chem cal’ nut’agens (such ase anal ogues

( 5- &% o%fe- Wk 4 Irpspeetivelit edtend rappionideatlB-petivosigularly through the
caf f i , tiiybh Ot | [ igr '

cqen Ik (R 1h @ cbbif S IRE ! e BRI Byer 15, the
et hisefilien lngs, 20s ahd Ehteessqoné lgrcblmdallass layeu2¥. oifes putput vertical RF
| ac d I, 0X n i t-rou

acrtltr ﬁéﬁs 7 czé%g %%gﬁ re Eéuo }lté chtglgeefl@eaﬁs?‘ﬁtwe Seﬁ;ond -layer
mut ﬁlmmkmeﬂtstlbe Oluaxuts ofithe idiein strend tayer filcer ateewints r1061, 108, 110
existin tra [ | breedi techni que
onche s huath e R Gty Bt 080 sl B R B g YR e
be #sitidn 86, anE’thergectombﬁtp@tfve&thltm/aans%neh,qpffﬁmvelyl:ehr

1993 Ma n1||an Publ i.shi Conpa t he di scl.osur

whi ch i o0 hfcREPS5R,SREG n@O@ftﬂg&}Q WPEPLIRERIS RYer 1615 constructed
addubkt@iitiallfiLitohh idRNetier @akes, kithodshBiirold. N@St rae wszedf the
to produce a backcross conversion of elite nes th

conrirelaeutdng Rysh oHf shug: leekingBirheg @e@{mq%am%tembmng plated

EXpihsesh AdidsN .80 B2 80 QHIARAL Sorrdsphd! oV tHeY vaaddé Qlertical RF
| evel of the polypeptide is modulated (i.e., increased

or ‘eRaeitienss serh.as s IRNE YSte WRYPpides 496 [S0sfighevn.
activi tyy, ﬂ{er#r&@ntg,mbxat ! g { 88 4 rdﬁﬁd@&ﬁ' 1%)(3?@8 QMmplemented viaa

provi di ng Xer e to t As di scussed
el s@wh@me Sﬁ@tr@ﬁe rexhifiiing apgshodil- alat@d me@hé 14 ithf yartical RF
pr €c I

Oﬁ[zitnglgglg h@leg %r%eglt? %ﬂﬁ?lr chr% C?()Ing r;cgo e &%ﬁluyg rg%té g{}”gaﬂgﬁfons 34,
| nt&ﬁ 6064 p14a116,, 80-Ht rSamilaiyn thei snctandtgtmmpﬂ)lalmlayer 22 is implemented

bl I
cnclngeys ahR vl §4PHE B PR Rl 1yg win

is al so recogni zed that the nethods of the |nvent|on
may enpl oy a pol ynucl eotide that is not capabl e of
directing, in the transformedplant, the expression of
a protein or an RNA. Thus, the level and/or activity
of a pol ypeptide may be nodul ated by altering the gene
encodi ng the polypeptide or its pronoter. See, e.g.,
Km ec, U S. Patent 5,565,350; Zarling et ah,

PCT/ US93/ 03868. Therefore nutageni zed pl ants that
carry nmutations in genes, where the nutations increase
expression of the gene or increase the activity of the
encoded pol ypeptide are provided. In other

enbodlnents the act|V|ty and/or IeveI of a
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21. Mesosul furon-nmethyl 22. Oxasul furon 23.
Prim sul furon-nmethyl 24. Prosul furon 25.
wogoampseed f uron- et hyl 26. Sul fosul furon 27. PCT/US2006/032611
Triasul furon 28. Trifl oxysul furon29.
Triflusul furon-nmethyl 30. Tritosul furon 31.
Hal osul f uron-net hyl 32. Flucet osul furon B.

E:J lof: gp%lgai g.fn ?%%Elg,? P éllsz% rh%%fp? 0 ggcﬁgg gi&erﬁzlaly%? 54 EI%Z O)Hnbﬂs a metallic
Cl or gingdsb a0 aEidayvd o@a dlEje&HEt;@ul am 3. Dicl osul am 4.
Fl orasulam 5. Meto . Penoxsul.am 7. Pyroxsul a

m D.
Pyri mi di n¥i téﬁf}kt?‘frﬁocﬁf @@nidﬁ? wAI0Ys V%’P%%WV‘EE&@CQM 36, 750- 64, 74, 76,
Pyri fgh.al iafh s%owﬂé&ieg&’lﬁé ?élpmdfculaﬁyrtlﬁl%ﬁﬁlptlﬂ@%aéous 1101120211ta1 layers 14-

Pyri m nobac- net m dazol | hones™ 1. Imazaf
| maz ét-haoyevs, them@ﬂa@ﬁmntml RFrt@zabms X, 36, 50-64, 74, 76, 80-94 may

I
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d od pmém@m&nﬁg&r@gh 01dat aEe;ugwﬂkpcmgp P- et hyI e.

Fl uazifo Pro fo
Halu O)Z(ny OBTIIE %gityb terh layefy %gq éagt % @?lecitrlc core with a top surface
QUi zaletfiapioR-186 M{h&tra@gféblwﬁmﬁb@%&e{poﬁmm@ td tha.filter elements

Al | oxydi But r ox t hodi dime
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I nhi ﬁltélﬁfg&)p@fatlgﬁmin(}ﬁﬁéﬁk@% él%naﬁ?% itg @kRgktile fm@lsﬁeﬁrﬁy% The
5 1. Triazines a. Anmetry

Des métcPyh &ilter lapptngd Pﬁaﬁ%ﬂ%@ ¥1mﬂF1‘|130 ﬁ%f@nﬁ@% b?fo]f%%rr%éﬂth the
h.  PERRAFINNRat the RleMBZ! fiffade 1209 MRE fYOMR Miter IHEPIMBER Waveguide
1. Terbuthylazine m Terbutryne n. Trietazine 2.

Tri abolavthersthsoughlexazi none b. Metribuzin c. Metamitron

3. Triazoplphe e‘l'% mdfl &@%Qﬁ%@&gd Betwidebile! frsf roﬁ‘i@%‘é'la{yer 114
b. Lenacil c. acl | azi nones a. P%raz

Phenyid the s@andagregn@lal@é@nﬂeblﬁpﬂa wiriplinePhiéen stedieplya fomequently, the

| 5o LS T L L VB 0 i

d Chﬂhelr @no¢ntionsl féter élhlinclma XTireomacdnd fiienizfyer 2nis gonsBuciedsimilarly
1' ﬁggjﬂ{z@ o alla G: 1%{] f‘\ggt p?}rc%ﬁ ;t%att unroole’/]qvggulde 8(%1168 lc’flrough the
I\/bnolsecmuttﬁ)]lterp)ayef\%are ﬂébdqd Si duron r. Tebut hi uron 2

Am des a._. Propani l t anochl or Inhibitors.

Aot ooy ot BT AR BRPs o cu sistne Ug it gyitching
a. Braweikenoxidhb oulBLOFRKHIAE nevorlt 0K YbdlecRa particular filter element
Benz§t hi adi_azi none

Be tazon) a. Bentazgn 3
PhenyPByRs 5 erasnis Bj0) e AR 15: sy 2D 95 g the filter cloments 104 of
Phot %y&k&m el eslef ouo4dl WebstitNar( Bitpy eleghithi WrEdledtddBMMen the
Group 22) 1. Diquat_ 2. Paraquat F, | nh| bitors of PPO
(pr oﬁEPﬁ?ﬂfﬁF?ysrleF?B@Seﬂf @ﬁ.l@)&% éytweves%a@ Uiy ngtwork 26 enable an

D phepyi s@éﬂ&?fospaé‘s thﬁﬁfgfl ItHéClﬁlglﬁ @wM?hn%t ne@v&&rquth?ough a corresponding
Chl onet hoxyfen d. Fl uoroglycofen-e Formesafen f.

Hal oafiervegicall &t @ﬁ@wlqm, oyl tbe fS@mted Pﬁ]éfﬁy Pleyierty dhueygh the
a. Fluazolate b. Pyraflufen-ethyl 3.

N- phenyl pht hal i m des a. Ci nidon-ethyl b. Flum oxazin
c. Flum clorac-pentyl 4. Thi adi azol es a.

Fl ut hi acet-nethyl b. Thidiazimn 5. Oxadi azol es a.
Oxadi azon b. Oxadiargyl 6. Triagolinones a.
Carfentrazone-ethyl b. Sulfentrazone 7.

Oxazol i di nedi ones a. Pentoxazone 8. Pyrim di ndi ones a.
Benzf endi zone b. Butafenicil 9. Ohers a. Pyrazogyl b.
Profl uazol G Bl eaching: Inhibition of carotenoid

bi osynthesis at the phytoene desaturase step (PDS)
(WBSA Group 12) 1. Pyridazinones a. Norflurazon 2.

Pyri di necar boxani des a. Diflufenican b. Picolinafen 3.
O hers a. Beflubutamd b. Fluridone c. Flurochloridone
d FI urt armneH BI eachl ng: I nh| biti on of 4-
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k. Propisochlor 1. Thenylchlor 2. Acetam des a.
Di phenam d b. Napropam de c. Naproanilide 3.

wa@xopaos2am des a. Fl uf enacetb. Mefenacet 4. PCT/US2006/032611

Tetrazolinones a. Fentrazam de 5. Qthers a. Anil ofos

b. Cafenstrole c. Indanofan d. Piperophos P.

I nhibition of cell wall (cellulose) synthesis 1.

Nitriles (WSSA Group 20Q) a. chlo%Ir10 o

Ol oFUHRAIE DUk HEtFAL (e equidsy @3th lr@@mt@%wﬂz&w network

a. | sexahesutsut tekmized ocar boxam des (fl upoxan) a.
FI upoxam Q Uncoupl i ng (nmenbrane di sruption):
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t han A %Ibl tion 1. Thiocar G oup 8
: Buﬁyclmn@ tiand,Gyel asdretvaon 4D|5rﬁﬂﬂ rfelrtla@remde, it oresent embodnnent
Espr .
b e 0117 ol fiper Mahlefi £ et sX RS ALy 8 84! -
Triall at eStmteg\éennod)iathe iRput Riwdishihg metiarkh |Zéacmdstha output switching
Bensul.i d Be of ur ans Benf resa
ot hoPtvESAbin R Attdhs FRORL PR RIS 1SS @ e the

26) mputT(ﬁ@pdD ter@ia&pl&ﬂ&andﬁi sedecesdafileet ele&enlﬁg(lﬁitl}emhance electrical

auxi ns. (1 AA-1ike) (WSSA G qup 4 henoxycar ylic
2o abofio PEEDt %115 frmugaly 28, (8 %}Qltlf‘p"l[ 5o 4R A Lot of the

aci dgel@tedDiiga " andht. o LBWRES tike naéBAfoB spdydl i iliidpendent adjacent
carboxylic acids a. Copyralid b. Fluro

Pi cl 63vatied hoysinesyfer sy fiter elexienide e %imuiwfa@mslsola‘ﬂon
a. QLRCHRhAF Be R4 '_trd'ﬂfﬁ?r(ﬁctlé fifdh €0 Ssigheaaap! feBub Ntke: space
a. Benazol|n ethyl . Inhibition of Auxin Transport 1.

Pht hegaainements; vueh isar iy swedant \isSarigyso applighjong including missile,
Naptghggﬁgndg¥éﬁ@g yr-Na U. O her Mechani sm of

Action 1. Aryl am nopropionic acids a.

Fl anpr op- I]%tp(éhahylambus hasqyprm@ithng thepipitcaZaydars g.a24 are coated with
Dfe [ 4

D hePBREYSL Ty CLARRESRAL £ 2 gl U B 15 22, v
Daz ofrether. infpadveu sigmel isetatiyh afid ch}srmlko Moty. thitthd botoamfilferk 104-110
Fosami n .
pot angoniing b ereiRR), S AENGAT dlouglhBle 1B, Bofphew i
ALS inohidéd tiedow the battorh €iftertlagen®4.ALS i nhi bitors are

gf b lalr 2 g g?h% BS{(? {%ﬁ{h gﬁr%télﬁ/ ﬁl‘?'g %8}‘%?)‘ ?1%11%&0 ~ ﬂlléteﬁl?ermg B eteristics
enmboef dxem ﬁltertel[&neﬁﬂglb 1104 b difin Qfgoﬁih&s Rigdt bhddsél &6 agpegrisofilter for

i ncl ude gl yphosat e. r ca be applied

at ahyvef HE PPy & Thaiition Bed e eqmRleE 0 & Rk wning
and ﬁ?ﬁﬁs R thé |r&ﬁinfg|1ﬁ1ﬂ1@ t4lzy 46laegBolshsrctit Ppths kRtending to/from the
speci c enbodi e | east one ALS inhibitaq

appl Prirhst 3% %é%lanl ﬁ‘élttdll% GPd7&i7§rP fimpieNe |°yeraléﬁj’éf§{ep%ﬂf?rman°e

appr @thhgﬁts%l_ﬂ@ %ﬁ}p bhe PdoiPuted! By Ah@KIE@ r@éﬁ@éﬁ@d’l 148, 4&tbased on a
| east one S inhibitor is applied above t

rec ohﬁ?é?l@l‘é’élﬂeld&lﬁ@lﬂth%@afr rpeber rsadily levedonsg by lfwse gkillqd in the art with
ot hep..g dﬁ%’fﬂ L tea@lnﬂésx&lﬁfoﬁt ﬁdu%eflﬂ&tgi&lor sis

appl 1 ed at a ower rate than the recomended use rate

and weeds Iicthapiesene embodimeniethe AS1G epryroion if.of4 sedpet the appropriate
Her b t

novii 45 daliote 108 pSotaER M BRh S SV RLARTRENAL Mepy ot i
useful in the nethods of the invention include

sul fonylureas as listed in Table 1, including
agriculturally suitable salts (®.9., sodiumsalts)

t hereof; sul fonyl am nocarbonyltri azolinones as |isted

in Table 1, including agriculturally suitable salts

(e.g., sodiumsalts) thereof; triazol opyrimdines as
listed in Table 1, including agriculturally suitable

salts (e.g., sodiumsalts) thereof;

pyri m di nyl oxy(thi o)benzoates as |isted in Table 1,
including agriculturally suitable salts (e.g., sodium
salts) thereof; and im dazolinones as listed in Table

1, |nclud|ng agrlculturally SU|table salts (e 9.,

o I o o . o



R7 is H F, d, CH or CF3; R8is H Cl- C3 alkyl or
pyridinyl; RO is Cl- C3 alkyl, Cl- C2 al koxy, F, d

W@2007ME220 CO2R14, SC2NRL7R18, S(O) nR19, OCF2H, PCX/ThRRE032611

C2- 4 hal oal kenyl or L; RIOis H d, F, Br, Cl- C3

al kyl or Cl- C2 alkoxy; RL 1is H Cl- C3 alkyl, Ci-

C2 al koxy, C2- 4 hal oal kenyl, F, O, Br, CC2R14

C(O NR15R16, SO2NRL7R18, SQF»nR19, C(O R20 or

i s BEVelsdro tierinpettersying 28.o The-pontroiless) 4@%@ errar/dﬁpmmm@ with a
s (ﬁ%ﬂuegéy ?rlegéﬁhnlgﬂ%%%cé %n(ﬁllsjh&k/n) prAgllﬁf'ﬁ%Q\Yély, pFroprlate functionality

oxet a 0 pt I Ona
su bgmarythqtb@dt injo the condglers 69&%&%@@1&@@@@%@% g frequency of the

Sc’:il_ ?1‘@%1? gxlg{ée[l qg]fz[lﬁl@l%g g"é&ct&% ’che%pf%h?%éﬁl % &%ﬁ 981E04' zft:cgfvdmgly

R17 Al@rﬂdﬁvﬂ’,ﬁ, th€oatrdlets, 4144 @2y d:iekmmylalljalplrgfconﬁgured to select a

cycl opr 1- Kk

al k yla ic %y h]& R}l]eg}egts Sﬁj 1?4{ ﬁr I %llratlarsp%/do 6% ch? ?ccgrﬁg%iymgsalgonthm
Cl- nf34 &d laypleméated G4 ahﬂ’deﬂpiolgyahnﬁublec&m@erayodthmlk&llc by those
opt i y subst tut b halo en;nis O, 1L or 2; Lis

L1 # @ﬂé@ﬂ“ ‘gi Speridepfiioh ¢y 3’ al kyl: Xis

H Cl- Ch tﬁb bﬁébent 5{5&01ﬁ%m@bdﬁ@1&1¥ts tEelvarﬁés vadiaRk @&ﬂsm&ﬁl 34, 36,
C4 hal oal k hal oal ky Ithlg alk l.thio

hal 8§&#; 7 @ %1 %Warq@wupp@% %\IF | AROIRI fhnigedity guppress
Cl- uﬁhe@lrlﬂﬂé 3iFhd4) Gnddes (rhxl’eﬁlfﬁg]m the %rjdcyd'l REGitions AsSdikdussed more
Cl- &4 alkyl, Ci1- ¢4 al koxy,  Cl- hal oal koxy, Cl- C4

al kyilbhpdow C1Thecmogea pupareRs Pt Rples @ﬁt%maﬂ%@e% Yifp| metal-metal-
C2- %te@ll Ml@lhglgg(yunnog‘ sﬂ@stan@ll‘ly @al’l’él lfd"tk%?}eﬁﬂ:al RF'tfa@sﬁiOns 34,

C3 al kyl )amno C3 ¥ y

C2- @8, %Q @%rl714h763§01991 In thzs-el@danmlthwqrhvﬂ BiFMSﬂlﬂﬁ igp-34¢86, 50-
al k kyl , I

C3. )6%,317' c’y %)glgaglél %’rlﬂ: 1m§1%g181§1‘f§(r1 Q?y gﬁagﬁy S dc%es g‘r“cﬁ‘éﬂﬁi”&@veguldes
pr oWaleguitésatthef r@anmwrorwegmdeb otaly b@femlﬂoemblwlthlg d@fll'tlng from

hal gal kox and (ii) when X is hal ogen,
PR eI m‘%“%re, OCH2CH3, N(OCH 3) COHB,
NHCHB, - NIGHa)lot inGF@tvilCipproties st thiigaqbed Sbert 10simgbesscaled

|S|u|q | %@y?%é@tg g($d1 Se': g agc\lil\lﬂ g?[tér\?ﬁlq éﬁge garygrr,né{/ ﬁewer layers
sai avidl ﬂéwbr ﬁl$er Ldambstplet Layedwittdap ﬂq&ﬁm}ga’fdm{ élecsfcoliehﬁ? the present

triazolo di ne | ci des | at.ed for .us

t hi PR (B BHOOEe. R Alst BETES Dbl Dol 1 Tygghr types
and omﬁcmpoﬁﬁﬁ@@iﬂeﬁtﬂr ubidth Q@eVerteR’] hiplifidesl an€4o on, without
alkyl, C1- C4 haloalké|e Cl- 4 alkoxy, Cl- 4

hal S&aiga g the scopest te PERGE MPVERIRA © R4 is H,

hal ogen, 1Ckne %S@ﬁtkkﬂecﬂﬁﬁ Scdbodirderd] k% Yacind/ b&wedHMO)switching
2- or -S(O2NH; Ylis H_ Cl- C al kyl or Cl- C2

al k@gtyforl«sgz 4, 326|_pnd|:the @emcgr RF ct;g_anm@nsaqlrgymp}ﬂ;ne@fd Vi stripline-to-
al kgff&’ular@nblﬁoﬂ §: mﬁﬁrlﬁﬁﬁ&?a?éiﬁg béivekes t@eﬁfcal’\kl? @rﬁﬁjsr&%s 34, 36,

i's N; provi d | east one of Y1 and Y2 is

ot hé@ 6r4h'é4n 761 80- 9 meth%\ﬁm% 9%92« J8frl 4R srerimplemepiedvia circular-to-

re I Wen to-
Pl m@% ?5 s%f%ﬁ hf? f Eﬂaﬁﬁentg H’@ﬁlgﬂuﬁ%ngﬁlgﬁs] I Wular-to

rmr elrgohne;trwnmes:m@yjbtt @nplme%d[wf;h@umqepantlag 6pwphe saepelpiibe present

rrngls >Lem and when Wis -S(O NH the am no end of

t he "SUl'f ohani de noi ety is connected to the

[l1,2,4]triazolopyrimdine ring system In the above

recitations, the term"alkyl", used either alone or in

conpound words such as "al kyl tii 0" or "hal oal kyl "

i ncl udes straight-chain or branched al kyl, such as,

nmet hyl, ethyl, /7-propyl, /-propyl, or the different

butyl isoners. "Cycloal kyl" includes, for exanple,

cycl opropyl, cyclobutyl and cycl opentyl. "Al kenyl™

i ncl udes straight-chain or branched al kenes such as

et henyl, 1-propenyl, 2-propenyl, and the different

but enyl isoners. "Al kenyl" also includes polyenes such

as 1, 2-propadi enyl and 2, 4-but adi enyl . "Al kynyl "

|ncludes stralght chaln or branched alkynes such as

o, 11" a




( 1 ounce = 29.57 m). In sonme enbodi nents of the
invention, a sulfonylurea herbicide is applied to a

wo p@d3aed/ or to at | east one plant in a fiel dPEI/USBDNEB32611
between 0.04 and 1.0 ounces of active ingredient per
acre, or at rates between 0.1, 0.2, 0.4, 0.6, and 0.8
ounces of active ingredient per acre at the | ower end

of the r e OE%% plication and between 0.2, 0.4
0.8, and Qen o gt L apRFalE B staglds pRETAmmable

t he :‘ﬂlcﬁch@efve Q’ﬂt@r 00 el ARGET fF udPRith (éﬁatctr&ﬁagn(atlé- eft¥HCE&hibiting

= 29.57 m) is khown in the art, glyphosate

her bfr%que@é,esﬁhea thep ajerowave feadHenciss “gtaﬁe riiggsfrom the scope of the
| ngr GG tny thd"94 r a b
one 1%? ea nrbn‘gﬂclagr]1 oltjiﬁofﬁ“?T O}r{n’ent salts angj‘&vp fﬁ&ﬁn% P04 may be
f or mgblacddowsh cidowik ¢emporieats lither dlean Riteysyrsuclo ap ralviphifiers Afr&juency
vary c S | _a

che n%ob:qo?&e?sg ra{r’lﬁl,l ?0 %)]!’l \é?ﬁltsho[{% ggﬂuﬁé‘ E‘ric()é] tPg\@Jr? gthgﬂotresent invention. In
fam :idd&ronyvtltehswmmngelteﬁwafrkm at,i o nof Hehmpmn@iJMthaﬁfferent types of

active redi nd/or a Ui rese
par (VAR GlBRe FRara e et LT3 S be flada wim
pre pgini@é 1-00 switth. SO moewhﬁldw‘niﬁﬁie&mrmye&\hrﬁmpllﬁh@ﬂtdtl@ﬁs wherein the

her bi ci ed. s ,at ich the ALS

i nhi $1¢8 ﬁhﬁﬁgng@‘ég frgnty %Fﬁ%ﬂn ‘the crop, crop part,

seed or ameaufiducCbet dfVak i sditciEag) neBvodlty 20f 24 R co@bi@stion with a
di scl osed herejn. In specific emhodi nent’s, the rate

for Yarkehprpreasherhibising rﬁ@}aﬂ?w@én%g gioBRdplayes 1§, 82%%% compact

5000cigual inksheiRionfbAtle RrimmiAh2RAE-ta300)Bveen components and
ai / hectare, or about 1 to about 150 g ai/hectare.

Genepatimizngelysaical solpbien brévesn dreiepitderappl 28 gnd Geguiput terminal
partjscul ar field (and any plants growng in it) no

more than 1, 2, 3, 4, 5, 6, 7, or 8 tines a year, or

no nore thar? i 2 Maggified exppded vigwreHuspeiingyfiieu lagers 20, 24 of the
seas t n 0 pRL.Y

a Cosg%lk% a%fllluétﬁllﬁge? fgéé@n]‘ﬂ bid ﬁl?egb%f’] gf qr q{or Jlar*t? me fn'EEgvenlng
cul t groatdplane hyeerZ@IfﬁTg ﬂssnonslwmiemF@at a part i cul ar

LlerelbldCI ggg e rp&fsent sgﬁm%c emﬁ%&uln%n tthe 1V st ?:Bfer Eﬁer elen?ents 96 and
t he thofibe pabndaysofiltdn atentets 104 dreafrfpteutented a&sﬂmrphmeﬂlter elements

e bR Y Pl R R G R St Carcas 152

enbadisaeaingingWees Sumitigghl 3ar &/ SiusCapit witkal RF eaditiok 52, 56, 36,

t he e i cj des ethbl danpge nt. with each
RNl PR R R R A JAre gPegppRay g mode-
The sap;ﬁleésibatﬁoe@ 124 a@@ﬁheaegrglvqsl&elmglzor chem cal may

be S|nultaneous or the _applications

di f f er ent§ 3nig @ M deigi \gew flfpstrafang & %@leffe@efnc.ngF) switching

achi 1@%@ d4 afEdnher- fmﬁl@g lay a6 %pﬁlle IsaatddRuIG R er EmREHIO lter 10
to th IantlngI he crop. The proportions o

her mfﬁlgjés Tlacetirst ﬁSFFw éon#@ﬂﬁo‘wscoaﬂethﬂh hecaoriesnonding first set of

ot hegy,dier gétﬁé dal jpagl é’(ﬁtrbln&ﬁﬁfg eRLS 16N bﬁﬁlpd!l‘lg QI{’EI second ASIC

conpositions are generally inthé ratio of 00:

1: 50@0‘&01@@6 cpnpests1to1the Gecond get oftroutinglgpths 460im the @Olltﬂ.ﬁlﬂoutlng
%ag 1:5 by weight. The optinmumrati os can be

eaS|F eterm ned by those skilled in the art based on

the weed control spectrum desired. Moreover, any

conbi nati ons of ranges of the various herbicides

di sclosed in Table 3 can also pbe applied in the

met hods of the invention. Thus, in sone enbodi nents,

the invention provides inproved nethods for

selectively controlling weeds in a field wherein the

total herbicide application nay be | ess than 90% 85%

80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30%

25% 20% 15% 10% 5% or 1% of that used in other

nmet hods. Simlarly, in sonme enbodi nments, the anount of

a particular herbicide used for selectively

controlling weeds in a field may be | ess than 909@

~Nr—nzs NN 7 — o~ g -~ o~ 7 ~rn ~NAN 7 Ml V4 PN . Y 4 ~Nr—n s



O her herbicides which are used for weed control in
fields where current commercial varieties of crops
w@ povclossteing, for exanpl e, soybeans) are grown BCEUS1906/032611
triazol opyrim di ne herbicide cloransul am net hyl
(avail able commercially as FirstRate(r)) and the
i m dazol i noneher bi ci de i mazaqui n (avail abl e
commercially as Sceptor(r)). Wen Ehese her bi ci des are
used i ndi %iaearwntt PREGiireSRo BRIl the RO Wa rYinAciing paths 42, 46

cont EQneQfthdMBSHS cortONBY @D, 44 teVARus ftfuitiMing stiP€140 in the input
gl yphosate/ ALS inhibitor-tol erant plants of the

h
i nvefitding neparkidft med Sy spitdiesietiak 26 Additignd pircuit paths
for exAmRliks i AEI@C&@H&B&I‘W én‘aqpéjge_cgﬁd’ RBRS Bliferof1Er 4 to the input

Roundup(r) (gl yphosate 1sopropylamne salt)), Inmazapyr
(cur pw 1|e§/2-§\2/ @ndp tho beipeicmitelres i68] 10y 7G sespeatigelsil Fer glarity, tﬁe control

chl oy:] 0 L (C l.y-avai | able commercially as

d asgfllécl%?)zgg,&tgﬁ}iyzlaﬁgeo#&g%- - el%{ﬁ '§'(cur rently avail abl e

conmer ci dfigy4 ms Assiificd Widv ilustrataugbxéropleyafegival waveguides 50, 52,
(cur | v .avail abl e.c r.cially, as_ Fl tar(.r.)).

i s SE Szt ne e f RIFETAE L n S R PRl g s0. 22
Wi t hardi frifygleaeitedmoiie center adicilan. wabbgisde weeaibas t it sasreunded by

tolerant .to just one ar sever.al . of ese herbicides .

e Eoeiofly birtsyed oSt SRR SRiooA 24 nihg fipg minibers, sizes, and
h Ie r bb@ﬁtd)?[s ,ort; ARdmble s@lpyREos abRE ALS are ]lcik:bﬁl)ibitwlh- §p§&iﬁl§ &ﬁ% may be
plants_ of the invention are not significantly damaged. .

by t feé%efyn%mwefi Y ethiesg skilFdintiPear COMAERSS oA PRAFY toachings to
CONDjB@ithOibed i hRA aBplicBNdd. EWBI-¥nd¥DR6thSRE6H frahdtiGhing stripline
protection against the type of herbicide-tolerant .
weeddndgtosip gievisdo/Erperredar voyearigesighas dpexameplypetical RF
cur r eikindeesh 6Ol 8. nkfyaelehipRed fo iﬁ'}[p%eﬁpé}ltl@dﬁhéﬁ% S present
gl yphosate/ ALS i nhiBitor-tol erant pfants of the

i nvelvendien witheut dejatigHiron glegpeps)ther¢adic| udi ng soybean

pl ant s, 0 ed .for ' s
oot B SRRSO 00 SIS e P st o
ri meBigf dr ofje mnde-siipp@stien belenddand eerompdiping surface metalization

b ) y . L "
I TEa T -
her b2£ bfl€. Wit thei ventidal tireMl#5. waegtite 60 eodisbmstiticonceanfer circular
herbi cid ' be. i cul.arl. ful f d

cont PEIeERTE ! RHER e mRo e i oo SR thna BpAERER modes.

f ol | ow ngrhuseths Wrdseitoinvéneibh \Has beandetiihed| heyeimwet sdfidrence to a

o SM&%MH@%@%&%@%@Q&%{% aﬁﬁi 1 ARl ASinary skill in the
SULLﬁﬂtah@Za@%sa td tthé %rdgﬁdgfeﬁdhﬁigd \ifillllafe&ﬁgiﬂzeoﬁdcﬁﬁtﬁlal modifications,
connil nati ons di scussed above or el sewnere hereln my

al sofRpEoRioRY apderphadipenty widin g seotiihicreoti ot i theelrRmiended by

ot hefhe NBhBded deais 18 Wok&UhdyubRd aft @Bk GRplicafdMEE modifications and
conmonl y-used treatnments for weed control in fields

wher enkadirpes Wigiwihs seqrglof thegprsentiinyentigh ng, f or
exanple,jgggﬁﬁkbgre grown i nclude gl yphosate
(currently available commercially as Roundup(r)),
rinmsul furon (currently avail able commercially as

Resol ve(r) or Matrix(r)), dicanba (commercially

avai lable as Carity(r)), atrazine, and nesotrione
(commercially available as Callisto(r)). These

her bi ci des are soneti mes used individually due to poor
crop tolerance to nultiple herhgcides. Unfortunately,
when used individually, each of these herbicides has
significant disadvantages. Particularly, the incidence
of weeds that are tolerant to individual herbicides
continues to increase, rendering glyphosate |ess
effective than desired in sone situations. R nsul furon
provi des better weed control at high doses which can
cause injury to a crop, and alternatives such as

di canba are often nore expensivethan ot her

conmonl y-used her bi ci des. However, gl yphosate/ALS

N a oy oy L~ N - oy




t he di scl osures of which are incorporated herein by
reference in their entirety. The nethods of the

WO pooesizon can i nvol ve the use of herbici des i PCT/US2006/032611

conbi nation with herbicide safeners such as benoxacor,
BCS (I -bronmo-4-[(chl oronethyl) sul fonyl]benzene),

cl oqui nt ocet - nexyl, cyonetrinil, dichlormd,

2-(dichlo t - 2- iyl -1, 3-di oxol ane (MG 191),
fenchl ora TE¥¢%¢ﬁA€EE€Iorint flurazol e, fluxofenim
furilazole, isoxadifen-ethyl, mefenpyrdiethyl,

nmet hoxyphenone ((4-net hoxy-3 -net hyl phenyl) (3
-nethylphenyl)-nethanod@ﬁ£~ E&ﬁ&, Mfhydri de

(1, 8-naphthal i c anhydri de) and oxabetrinil to increase
crop safety. Antidotally effective anounts of the
her bi ci de safeners can be applied at the sane tine as
t he conpounds of this invention, or applied as seed
treatnments. Therefore an aspect of the present

i nventi onl. relnaﬂtésyer sighah pragssing fysenni H0) ciragactoiagat bisi ng
ant | dot al 15t BhalER 2000 ke e 48 haf BEEH 4B SRy routing te
SeednmuemnmemﬁoaﬁmpagkﬂpmharIy useful for selective

weed control ause I.C restricts,

anti dot i ns&c?néi neeﬁ: an&s[nbgopﬁ E%/ ?6 %,-]%1?5 é rdpying the input signal along the
par t figtikighdlypatis edrtidallg TReGEHEIY oﬁﬁloﬁemﬁﬂfz&ﬁﬁnlhydrﬂvmz)(tﬂ a first
is a .nethod for ?é%ectlvely control]ing the growth

of
weedSTIUH SQmPPRAnH o gt PoVidgs 7 Pﬁ“‘r@gs%lff‘e ISREERPIFG rieceipt of the
wWhi chiphii@reli@d is grown with an antldotally effective
amount of safener and treatlng he field with an
ef f ect i vehitrigehanism (R SBi86i We 7t 8t far ontpiksiag ghe adjusted signal.
Antidotally effective amounts of safeners can be
easily determ ned one skilled in the art through
simpl e exdp e’FhWﬁ?Iﬁt({(B @f Chimdrivhegesn Hielope ef metsthioyigontal layers (16-
anmou ene qgd
ot dates P ol pRES Mo TR (8125 B Wpddh e s
her bmecrhdewmr(%)heclmeam inpgt Sd\e‘@hleagetworkﬂéblmamnmuwam@ with one
t he t e 0
ir ea(ﬁj l‘ggl% coﬁtfn%l{eﬁ 49)?)%? éer%cgl@el Qwﬂflﬁéﬁiﬁfg it 1%1%‘ 1g}é\ﬁtonﬁ Sne of plural
ef f empmt\sgna]rmﬁmtthofWMﬁQnqunk el@emslsosekhotazgmlmhugémr €4).
damage to the plant treated with the safener. One of

skill in the art is capable of determ ning whether the

use of a Bdftengstern§l)pPChixh2atierdmthe dedoad Methangni (36-56, 34, 36,
dose i.ch. a oul d

crop 8a{;AH L iefy earrtgréélp?ﬂgﬁ"tag eguf(f?e(gﬁ’g 4b ‘g P geé%g FXtenfng from the

her binpitdeyiehif InBl&IoHO(MN)éﬂnbzﬂIﬂ' thiduphet Rhahe gfoubtiflane layer (18)
|nvent|on acts % §afener In thlé enbodi nent, a

fir SR pbinprFe 8ft & TIFst FigquicqePoReRt F% i s appli ed at

an antidotally effect anount to the plant.

Accordingly, a nmethod for controlling weeds in an_ are

of cul ti viat Thsrsypiemp i Oafdelaim T rdersny the duompripaias (26, 80- %6, 72,

pl ani4, Bg. 9t4jtﬁlcﬁeeaa Yibst Butﬁﬁtqpav%gﬁ&*é@@r 843'79%@ 9Q’?1'e§tglld111g from an
conprlse a first polynucl eotide encod |ng a pol ypeptid

t hatougah cedaf te ftfttlcwah@énnoeergl(%mé ap@cdbethmgly the at least one
lin i [

pol yaculdBisf BRCRT graab kol TuBLBRE neBl; NGO on e
pol ypepti de operably linked to a pronpter active in a

pl ant. A conbi nati on of herbicides conprising at | east

an effective anount of a firsti:and a second herbicide

is applied to the crop, crop part, weed or area of
cultivation thereof. The effective anount of the

her bi ci de conbi nati on controls weeds; and, the

effective amount of the first herbicide is not

tolerated by the crop when applied al one when conpared

to a control crop that has not been exposed to the

first herbicide; and, the effective anount of the

second herbicide is sufficient to produce a safening
effect mhereln the safenlng effect prOV|des an

o - - . Y "




sel ect ed usi ng anot her conpound, such as anot her

her bi ci de for which the transfornmed construct contains
w@2doohznance trait. VII. Kits The invention fureT®es2006/032611

provides a kit conprising at |east one nucleic acid

construct which conprises a pol ynucl eoti de which

encodes a pol ypeptide that can confer gl yphosate

tol erance nd/ a pol ynucl eoti de en od|n an ALS

i BHEBRE LB e aBoMyBEB R iEe 1 4¢P d dhe output

gl y pfvagBin@ hékdrit 28} b hiroipéiitcBingtnegvorigvent i on. I n

speci fic enbodi nents, the Kit can conprise a

pol ynucl eoti de encodlng GAT or the kit can conprise a

pol ynucl %OtTﬁéesgs%t@ﬁlO@bf& &l @%ef‘éup@kﬂét%llﬁﬁ’ﬁ h&i{ir‘ponent (96) is a

encodi ng an AL nhi bl tor-tol erant pol ynucl eot

(i. estrtpqupu\)rcult anmngttélyn@yghsyogd@@msqmcw@ {ayerf (2P hpositioned between

i nve n S

conet i pHdoIBR RIS okt T SEH ERERulal daver (2, tho v

{e. grpumippn@hmene(ﬂ ) o@pespahxiuyg foitlmekat d:ba‘stomb Igs)undplane layer (18)

pol ynucl eoti de conferring gl yphosate resi stance, where

the pronoter is heterologous with respect to the

pol ynucl éot Titesystanh (@6) eoClaives tkherauthe fBstfclrcait esthponent (96) is a

expressi on ?E tP@ encoded pol ypeptide to enhance the

gl ypHERRREe (i df%nce of a plant cell transformed with

the nucleic acid construct. The article "a" and "an"

are used h rein tor r to one or e than
(i e, t atbosgsen %@3&? G B RSgRIR FHR CIFE 28] @Qringdes plural
t he carcﬁlt eduﬁpoansw 10(5 1@2()3%5%0@1@{&0% Ie%atve iTRARGYERRIe (50,
nore el enent. All ubl’i cati ons and

app|5| 4edt) etﬁsout@ﬁtWtYﬁeadq 8¢.n¥ dpbtpt %sndt Yf‘ﬁtlfé’%lzé through the first
' nd' &Iﬂdﬁﬁn@f yEN@s) RUBL irf tlt st\xméﬁl%% %lét'vdoh@@%b Bnd 08 oﬁfp'ht $tching

th|s i nvention per a|ns T cations and
ﬁhteh$mabﬁﬁﬂeﬁﬂwﬁﬁ@bare herein |ncorporated by
reference to the sanme extent as if eachi ndivi dua
publication or patent application was specifically and
i ndi vi dudl I'liheismmmét@@f Chain e/ ﬁurth@rip@u@ngdndoqr more controllers (40,
r ef egol, ' j n
Goschsy Baipir S Sibul 36iCHBlHRL0R, LY FRLET, MRSolRR wiching
ex arqetveork @6) yanml pntasmd t@ﬁel@ltlwly Bgtivafe anmelest atchmhdmgputt tomponent

obvi chan and nodi fi.catio

rmy (g@ d&pgquo Rt ¢ Irfiufl]tclgp'et‘r ﬂie(ﬁ] LTS 5RO efto 3. given ol[;aerago%al hUAR of the
o aimutilaF¢RERLINMEMNEALndSyateml(£0)1- GAT- HRA Mai ze Pl ants

are Tol erant of Various Herbicides and Agricul tural
Chem cal s For Agrobacterium nedi ated transformation of
mai ze W Bh ThB s@xdl 693 bO0Iaeas ﬁﬁﬂl&ﬁmﬁﬁﬂﬁlg ofid dSlgn@re Gdditional circuit

pol ynucl eoti d H nucl eoti de

( sg@fea R 6‘813036€ a%a*apv'\gaﬂfé@at fpand @Rq%f ¢ pepend groundplane
Pr onBfee(22)tdA6 58S BO the Qbcohl 3Rounp1@iePla porqa2) iteH8t efduit layer

r%? é1)840 and PCT pat%ﬁt g%bllcg¥son %@%&/3 2326; 4

t he @@n%itwkerem thihprererapee R&HEPL PiFuEpEREAYinglpde one or more
rsef elgReR m1§6{;&5€e91§1te9§’(19@%§s$5§e@$he‘1’§ﬁ &r tﬂ&‘é@n t hat

conpri sed a GAT pol ynucl eoti de and an

pol ynucl eotide. In some expression cassettes, the GAT

and HRA pol ynucl eoti des were operably |linked to at

| east one copy of a 35S enhancer [SEQ ID NO 72]. In
sone expression cassettes, the GAT and HRA

pol ynucl eoti des were operably linked to two or three
copi es of the 35S enhancer of BEQID NO 1. In sone
expressi on cassettes, the GAT pol ynucl eoti de was

operably linked to a ubiquitin pronoter and the HRA

pol ynucl eoti de was operably linked to the native maize
acetol actate synthase (ALS) pronoter. Briefly,

i mmature enbryos are isolated frommnai ze and the

enbryos contacted with a suspension of Agrobacterium
where the bacteria are capable of transferring the GAT

and HRA sequence to at |east one cell of at |east one

of the |nnature enbryos (step 1 the |nfect|on step)

s . . o o



first ASIC controller and to the input swtching

network 24 via vertical connections (not shown)
w@zdaoensi2eg t hrough the switching |ayer 14. ThePOUUR206/032611

swi tching network 26 includes a first 4-1 switch 68,

an out put of which represents the output of the

progranmabl e stacked m crowave filter 10 asprovided at

an output_termnal 78. |In response g freca

pertst

control siGnEiesysirmd A of Slamd iR nli’dl?wla}ﬁ"eg“hieﬁo 54, 34,
SW tgf @aﬁ@!he%gtv)ﬁ%pﬁt w6880, @pwasssf 9 F)"'br@ eﬁﬁ@%ﬁ'&d\mth parallel

4-1 switch 70, a first out put vertic

72, amé@@mépsem Beles, Ve firsiciaput RE tfqné.lﬁglil 300 % 24; S 6d) gnd the first
thir B4t 99 t The
secogd I AR A b s, T o
third, fourth, fifth, and sixth output vertical RF
transitions 80-86, respectively, to an input of the
first 4-1 switch 68 in response to receipt of specific
control signals fromthe second controller 44.
Simlarly, the third 4-1 switch 76 selectively
switches input fromseventh, eighth, ninth, and tenth
vertical RF transitions 88-94, respectively, to an

i nput of the first 4-1 switch 68. The various sw tches
68, 70, 76 are responsive to control signals received
fromthe second ASIC controller 44. The contro

signals are routed through the control-routing |ayer
16 via a second set of routing paths 46, which are
connected to the second ASIC controller and to the

out put switching network 26 via vertical connections
(not shown) extending through the switching | ayer 14.
The first, third, fifth, seventh, and ninth input
vertical RF transitions 34, 50, 54, 58, 62,
respectively, extend approxi mately perpendicularly
through the switching |ayer 14, the control-routing

| ayer 16, and the first groundplane layer 18 to the
first filter layer 20. At the first filter |ayer 20,
the input vertical RF transitions 34, 50, 54, 58, 62
couple to inputs of five respective first-layer filter
el ements 96, three of which are visible in Fig. 1. The
three visible first-layer filter elenents include a
first filter element 98, a second filter elenent 100,
and a third filter element 102, which are coupled to
the third input vertical RF transition 50, the fifth

i nput vertical waveguide 54, and the first input
vertical wavegui de 34, respectively. The correspondi ng
first, third, fifth, seventh, and ninth output

vertical RF transitions 72, 80, 84, 88, 92,
respectively, extend approxi mtely perpendicularly
through the switching |ayer 14, the control-routing

| ayer 16, and the first groundpl ane | ayer 18, and
couple to outputs of the respective first-layer filter
el ements 96. Qutputs of the first filter el enent 98,
second filter elenment 100, and third filter el enent
102 arecoupled to the third output vertical RF
transition 80, fifth output vertical RF transition 84,
and the first output vertical RF transition 74,
respectively. The second, fourth, sixth, eighth, and
tenth input vertical RF transitliSons 36, 52, 56, 60,

64, respectively, extend approxi mately perpendicularly
t hrough the switching |ayer 14, the control-routing

| ayer 16, the first groundpl ane |ayer 18, the first
filter layer 20, and the second groundpl ane | ayer 22.
The input vertical RF transitions, 36, 52, 56, 60, 64
couple to inputs of five respective second-| ayer
filter elenents 104, three of which are visible in
Fig. 1. The three visible second-layer filter elenents
include first, second, and thlrd second | ayer filter
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