
4.2.2 

tr~n~g~nk: pht1:1t~ {;c-tnpri:~dr;.g tfu:: ;t'.£4. ~tne fh:mi Rti}~~❖--<.lr-ni~ ~~ut.ro.t>lia-: '111(~ ;-f'ft.\.'.\. protein ~n~~odtd 
by ~~id ge:ne· i.~ d(~~{;tilx~d as ~Xl~~tt:':S$in.g d~tgt.a.ding ~z~thtit:y· -on ~c~h-b--~i ph::;nt)~~l <H~rtbz~~ i,e~ 2~4,,.. 
.l)~ ,•.r11i~ ··r:t~1f--\. prf}ttin. (:-<~nn.,)1 {~n.{~y1nati~4Uy cie--.gr~~d.c It~{~t1~1.ntk.n11ern })f ,~hiral ph{:n(}XY .au.~in 
herbicide~ .m, r<~r.,irnd by ahen:mtiv<-1 (i) 0f atiiendcd dain1 2. Further, th{:; TfdA protein i~ mJt 
c,ip;,ibk c<f degrndfag ary:bKyphm:mxypn:ipio.natt h:t1tk:i(k~ as required by ~lternl:l!i v~ (i:i) and 
(Hi) of:tnx:)mfo-d d,tim L 

f!OS:si..':S.',trl)?; >l.ChirnJ ph('.lKlX}' i:HJXin degradb:ig .Ktl<'1\)' fo .08, 1)9, nm, rn 1. ,md DH, H<:l\.Vever, 
th~ tfdA gene of .ls'dswnia {:'.1.tn:>pha doos 11ot fti>:S~~~ !he <~nzy11'u1hc ~ctlvitk::i ,\;:;,.::ikd t.'sl. 
,1hermith\¾ (i), (i.i) ~nd {hl) {;f llfo{iu<:fod daim 2. Therdim-:, foe tt1l,1S~enk pfont~ <l.isd~:i~s.x1 :in 
HM, fl9, llU\ lH l, ruxi HH tki imt anthi:p,~t~ the ~:;.,bject~matter of .m~~Kkxl chim 1. fi>l?-xHX'. !k: 
:;,,;,1l~e~!»H1Ml!i.:t ,)f amended cfoirn 2 iii rnwt.l over fo~ prior art 

ft~r the ~e t)f ct)tnt11~~~~Hl~s:t,.t ~;>e ,~¾)u.ld. h.ke t~1 t'{:.]X:.{1.t tlt~t D12 &.~~. nf:?t even (~~3tt~:thn:tc p:tior 
art for the ~ubjt.X'.l'•nm:H{~r ,).h~:tnt:mkd d:i.tLta :2 d the \.fafo Rt:,im;.\\;t (~ee s~th:m 3.2 i.ihvw~). 

S ~ l The {)p})(}nt~lf .h~s ailegtd tf.h:11. ~]~$~ Ht~ 1.: 11 ~nd 13 ai g:ninted ar~ a:nti::..~\1}~1H~<.l by .one ~)r tnnrt~ ,~r 
d,x:turie!'.tb DS t1-1 Dl~ cl1 <:if w·llkh aw: rnti<'.t~n~d with the .kiw,·,;n, J,4...,n-h:.~rbki& deg.rndii,~: 
enzym~ nlt-,, A:n dzkdion of httk of bventh'\: ;;,tqi it' rni~ed a,g\th,st dw ~Ht:jt·-cHmlctt-t t)f 
g1~nte,frbi)t\!< :\ 58, Lt 14 m1d l{5 baw:<l uptm mq~>:nw.y (nwofH9. 010, Ht 1, iJrUHJ, whe11. 
{}nn1id~1-eJ ii1 c;:lmhinQti<in withlH9 (nr NW t)sl~ Gflntt n1:1, 012, (\tHl3t r,ghliirni th<~fnbft~t-­
i:@:Hn- i:d gnmkd cfoimi 2 fild H} h;:.i~xl 11µ-on n., ((:::r any (>H<.: n!' lW, lHO, lllt or OU) i~k~Jt 
ibtK\ ~ig,ii:rn,t the subjtX'.Hn~itt~r i)f g:r;;i~i:tix! drum 4 b.scd upo:, l)~ (m· any <Ji'K {>f lW, nm, 
rut, nr lH 2). whun N.1i.1iidtt~d iii cl.'.mthiMtkm ·with fHS; ~nd ,*,cahi~l the $.ul~it.xJ--mttH~,' ti 
t~nmi~d dJi.m LS h,1~-xt upmi 0% (ot ,my (~tl<~ of ln, nm,. .UH, (ff 011}, wfit~ f;l)ti'>-i&~n.··id lrl 
C(tnibin.~itkm \"<''ith 'OHt 

5.2 fo th.b :rt\'>-}'l~d the PM@hxi r~ii<~rttki:> th.m t.k cfofo:is IA th~ M~b Tk{FW"'t t.m bt.: {~>:nsid~rnd 
entitkd tt'\ the priot.hy J.Ht~ {if April Y\ 2{)04 mid tbrn Hl 2 ,md Dts an:: sxlt dl,'\bk prkw 11,L 
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Furthu, \.,hifo not ,Kquit'~dng k) th~ Opprn~ni\, <A~itx.tion ,if kid, ,,frmvdty ~w~,r m% hJ llt l. 
tfa~ imk1-~tldent dmrns nf th(i M.3.in ReqiK~i pr~~i,hxl h"tt'<~\V:ith are ,m:it~ndz~t t(} ckm:iy n.,,cih:, 
adtlith:m~l foat.1n~s rmt d:isdl¼'sct! in thi:x,t di:J\~,m.1e-~ti:i. 

f]} titJ ;~ ~:?tantiotn.er t(!~> f.~hiral _phen'-<>: .. -,,.}~ au:.t·i.n hia:.~rli.riflt~ i~i i-:t~~~Jfaoi~ .fr> ac}ih...._l~i J.>l'ii~tJtlx_y 
auxi½&,' 

(ii) an ~i}Jt~~r:typhen~:t..·t}J}tt~/)~~tl~'t:Je ltt~rbic}<i.~\· o."! .. 
(iii) a ,P!u.~~a,\1-: {tU.~~i'n ht.'l--.fti.~tl.d~";~ an.~-..~ {1ti ary1o:~>"~tJh<.:n, .. (tJ:pt·~ir.~f{!tU.lM:•.' hi-.~tt4i.~?{t~?-.. 

!he ~ui dted by the Oppo.n<;":nl: i,nd :k !ht~ ,d);i:t\nce of ,my inl.hini:'l;;.kmii f<} 1k, e;:.)t\t:n.1ty~ the Patent(~ 
nmkt\i:; no further ci:mm:.tt::ntli Ht tmi> time, Ho\V-t"'er, th~ .Fatenti:s: rf,;',:~:rv~s the right trt s,.1,~kt:: forlfaw 
m.il:-m:d:s:i(iNm rnrn.,cmi.ng th<: inventive ~t~r ,,fthe !\,fain R:~n-:;~t ;J:, n~ce:s..<:;ary. 

di~drn,~d, <Xmtn-uy K~ the pcrnvls:krn" d' Ar!. 83 EPC. Tbe Op:pi:ment hdd Hw ,_,-fo%• that th~ 
flst.>e:lfl\'.~itimi pnwi'k'.f S'l,mxwl tt-1d dhcki-~mni ,)d} Hxixilymwkoti<l~ hih:'lHg SFQ m NOi: 3 

polymK.leritid,,i'i hm,-irig; ,M 1htk {l~ 32%;, &e<Wt~nt<i tderttity t(l SEQ ID NO: il AUegedl% th: bt~)atf 
&cope tif the grnnted daim~ h, nn! <.'.o:ng:nKJit witb. tht hmiti~d dbdo,'lt~~ dth~ a.p:pb:~tk::n, 

g;nlni~<L Atm~nd~d i::J.rim .. l i~ furth<if tl.mitt.x\ in l'<tn1diit,::i.l tt.>:.tm:s mid i.tm.emkd daim 2 fa. fortb~t 
limiti~d h foni::li.(~1~J tt.,nw: (;me .~ed:h,n1s :U .5 ~m<l 1:U, rn1>~ctiveiy\ b vkw of Om~<! 
h:mlt1.1tirn:t$, fa;: Opp:>i~nt\, f>l~J(~tkmi.; 1:mzk-:r A.rt 83 EPt:' ,'ltt irn.xiL 
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7, 1 1n a re:m~wk mi 0~1:te 17 i;!f th{~ OppiJ1iiti0n .f.hk:f, iht: ()pp:HK~,t aU~!ffe1.'l that rn1:nte<l chii:ni 4, 
w~hich ('.{m:e~porn..'l;.; te dsi:m. 5 •i)f iht) 1\,foin Reque;:;t ~hims tht !';m:ne ~u~je<::Hxml-:t~r .t~ da-in1 
granted h1 th,z J);;l!'(~n-t patent r P :t 74\i (l}I~ H l . 

7,2 Ac,x,rding tiJ .Art H){l EPC. ~n opp:t>~ifrm m.<ly muv te f:lle<l i>H the grmmd:s rt:dkd i1i 

par;.1g_raphs (11), (1,}an.d{,~) of Axt lOOE.PC hi 1:11:he.rw<:m.h, thdist f;fgmimrl~ for;>pp;:>(<;!tksn.hi 
Art- 1 on FFC i~ e-xhimsthe. Dod,k patenfa,g is m.t Hstt'1i i~:s a ground for opp,~itkm m.l<l, fous, 
~an.wx be & basi.s; i(, re'-'<>h~ fah patent (~ fot exa.mpte T ~13{~•1}4), (\m~t.-quendy, "Patentee i(:t~" 

1H) re,:i,~zm t,:> .hniher addre.,:,s Opprn1c~.1f l> S\1kgatkm, 

COR-AAD1-00004528 

Bayer EX1008 (Part 9 of 9)



matt 
Sr.oot 1 
f'ew,;le 

I. Summary of Facts and Submissions 

.Arm1ekie-1\fr· 
AppHcat:on ·No: 1 0 0 I 2 2 0 D ,. T 
D<&rni.lnd<& •Y' 

1 The European patent E.P 2 308 976 B1, Application number ·10 012 200:1, 
titled '·Novel herbicide resistance 9ene (hereinafter: "the patent") in the narne 
of Dow AgrnSciences, LLC (US) was granted on 27 March 2013. 

2 The Opponent (Bayer CropScit:1nce NV (BE)), represented by Mr, ,L Desomer 
of Bayer CropScience NV (BE), opposed the patent in ils whole extent under 
Articles 1 00(a), 1 00(b) and 1 00(c) EPC. The opposition was filed in electronic 
form on 20 December 2013. 

3 The Proprietor, repn1sented by Dr, J. Z'Nicker of ZSP Patentanwalte (DE), 
reqtJested that the opposition be rejected and the patent be maintained on the 
basis of amended c!alrns as 1 to 19 of the Mah1 Request provided in electronic 
form on 8 August 2014. 

4 Both parties requested ora! proceedings, 

s On 7 December 20i 5- the opposition division issued a summons to attend oral 
proceedings on 5 .AprH 2016, 

6 On 29 January 2016 the Opponent informed the Division that no further 
submissions will be made and withdrew his request for ora! proceedings, 

7 On 29 Januaiy the Proprietor conditionally withdrew his rec;uest for oral 
proceedings. 

s. In the brief communication dated 11 February 2016 the Division informed the 
parties that the summons to attend oral proceedings have been cancelled, that 
the procedure \'Viii be continued in writing and further of the preliminary 
intention to grant a patent on the basis of the Main Request, filed in electronic 
form on 8 August 2014. 

COR-AAD1-00004529 

Bayer EX1008 (Part 9 of 9)



matt 
Sr.oot ,:: 
f'ew,;le 

.Arm1ekie-1\fr· 
AppHcat:on ·No: 1 0 0 I 2 2 0 D ,. T 
D<&rni.lnd<& •Y' 

9 In reply to the communication the Proprietor submitted an amended page 3 of 
the description on 16 February 2016. The Opponent was gh,,en the chance to 
provide comments within two months which he did not 

1 o The numt<1.'?ring of the cited documents tol!ows the numbering ot references 
from the Opponent's submissions: 

D1 Autoradiographs from hybMdisaHon experiments between AA.0-1 and tfdA 
nucleic acids 

D2 WOLFGANG R STRE.SER E.T AL: "Analysis, Cloning, and High-Level 
Expression of 2A-Dich!oropl1enoxyacetate tv1onooxygenase Gene tfdA ot 
A!callgenes eutrophus JMP134''. 
JOURNAL OF BACTERlOLOGY, Arv1ERICAN SOCIETY FOR 
MlCRO8lOLOGY, US, 
vol. 169, no. 7, ·1 ,July ·1987 (1987-07-01), pages 2950-2955, 
XP00i 315263, 
iSSN: 0021-9193 

D3 FUKUMOR! FUM!YASU ET AL: ".Alcaiigenes eutrop!1us JMP134 «2.4. 
dich!orophenoxyacetate monoox.ygenase" is an a!pha~ketog!utamte~ 
dependent dioxygenase", 
JOURNAL OF BACTER!OLOGY, 
vol. i 75, no, 7, 1993, pages 2083-2086, 

lSSN: 0021 ·9193 

D4 Amino acid sequence alignment between TFDA and AAD-1 proteins. 

05 HULSE J D ET AL: "CARN!TINE B!OSYNTHESIS BETA 
HYDROXYLATION OF TRI METHYL LYSINE BY AN ALPHA KETO 
GlUTARATE DEPENDENT MITOCHONDRIAL DI OXYGENASE", 
JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 253, no. 5, 1978. pages 1654-1659, 
ISSN: 0021 ·9258 

06 EICHHORN ER!C ET AL: "Characterization of alpha-ketog!utarate· 
dependent taurine dloxyge-nase from Escherichia coll", 
JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 272, no. 37, 1997, pages 23031-23036. 
ISSN: 0021-9258 

D7 Priority document USSN 60/567,052 
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D8 STREBER W R ET AL: "TRANSGENIC TOBACCO PLANTS 
EXPRESSING A BACTERIAL DETOXIFYING ENZYME ARE 
RESISTANT TO 2A·D", 
BIOTECHNOLOGY. THE INTERNATIONAL fv1ONTHL Y FOR 
INDUSTRIAL BIOLOGY, NATURE PUBLISHING GROUP, US, 
vol. 7, no. 8, 1 January 1989 (1989-01-01), pages 811-816, 
XP008062554, 
iSSN: 0733-222X, DOI: 10 .. 1038/NBT0889-811 

D9 LYON B R ET AL: "EXPRESSION OF A BACTERIAL GENE !N 
TRANSGEMC TOBACCO PLANTS CONFERS RESISTANCE TO THE 
HERBICIDE 2 4-D", 
PLANT MOLECULAR BIOLOGY, 
voL 13, no. 5, 1989, pages 533-540, 
!SSN: 0167-4412 

Di 0 LYON BRUCE R ET AL: "Cotton plants transformed with a bacteria! 
degradation gene are protected from accidental spray drift damage by the 
herbicide 2,4-dichlorophenoxyacetlc acid'', 
TRANSGEMC RESEARCH, 
vol. 2, no. 3, 1993, pages 162-169, 
ISSN: 0962-8819 

D11 BAYLEY C ET AL: "ENGINEERING 2,4--D RESISTANCE INTO 
COTTON", 
THEORETICAL AND APPLIED GENETICS, SPRINGER, BERLIN, DE, 
voL 83, no. 5, 1 January 1992 (1992--01-01), pages 645-649, 
XP002037287, 
!SSN: 0040-5752, DOI: ·1Q.1007i8F00226910 

012 BlSHT NA VEEN CHANDRA ET AL: "Development of 2,4-·D--resistant 
transgenics in Indian oHseed mustard {Brassica juncea)", 
CURRENT SC! ENCE (BANGALORE), 
voL 87, no. 3, 10 August 2004 (2004-08·10}, pages 357-370, 
ISSN: 0011-3891 

D13 Aligmnent of the nucleotide sequence of SEO !D NO: 3 of the patent with 
the nucleotide sequence of entry AF516751 (Rhodoferax sp P230 rdpA 
gene) 

D14 AF5·1675·1 nucleotide sequence, version of June 26, 2003 
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D15 SCHLEINITZ KATHLEEN M ET AL: "Localization and characterization of 
two novel genes encoding stereospecitic dioxygenases cata!yz.ing 2(2,4~ 
dichlorophenoxy)pmpionate cleavage in De!ftia acidovorans MC1 ", 
APPLIED AND ENVIRONMENTAL MICROBIOLOGY, .AMER!CAN 
SOCIETY FOR MICROBIOLOGY, US, 
vol. 70, no. 9, i Septernber 2004 (2004-09-01}, pages 5357y5365, 
XP002549093, 
iSSN: 0099-2240, DOI; 10.1128/AEM. 70.9.5357-5365,2004 

D16 Alignment of the nucleotide sequence of SEQ lD NO: 3 of the patent with 
the nucleotide sequence entry A,1628859 (Sphlngomonas herbicidovorans 
tnpA gene) 

D17 AJ628859 nucleotide sequence, version of March 3, 2004 

018 WO 97/13402 A1 {DOWELANCO [US]) 17 April 1997 {1997-04y17) 

D19 WO 87/05629 .tr1 {PLANT GENETIC SYSTEMS NV [BE]; BIOGEN NV 
[NL]) 24 September 1987 (1987-09-24) 

D20 WO 03/013224 .A2 (BAYER BlOSC!ENCE NV [BE]) 20 February 2003 
{2003-02-20) 

D21 US 5 463 175 A {BARRY GERARD F [USJ ET AL) 31 October 1995 
{1995-1 0y31) 

022 US 2003/135879 A1 (WEEKS DONALD P (US] ET AL) 17 July 2003 
(2003-07 · 17) 

D23 WO 96/33270 Ai {AMERICAN CYANAMlO CO [US]; KAKEFUDA 
GEN!CH! [US]; OTT KARL HEINZ [US];) 24 October 1996 (1996-10-24) 

D24 PRINS M: ''Broad virus mslstance ln transgenic plants", 
TRENDS IN BIOTECHNOLOGY, ELSEVIER PUBLICATIONS, 
CA~,1BRIDGE, GB, 
vol. 21, no, 9, 1 September 2003 (2003-09-01), pages 373-375, 
XP004450444, 
!SSN: 0167-7799, DOI: i0.10H3/S0i67-7799(03)00183-5 

D25 DELLAPORTA S L ET AL: "A PLANT DNA M!NlPREPARATlON: 
VERSlON W, 
PLANT MOLECULAR BIOLOGY REPORTER, SPRINGER SCIENCE 
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+BUSINESS MEDIA B.V, NL. 
vol. 1, no, 4, 1 January 1983 fl 983-01 ~01), pages 19-21, XP001016105, 
lSSN: 0735·9640 

II. Reasons for the Decision 

11 Admissibility 

Tf1e opposition is admissible since it fulfills the mquimments of Article 99( 1) 
and Rule 76 EPC, 

12 Article 100(c) EPC in conjunction with Articles 76(1) and 123(2) EPC 

12. 1 The requirements of Rule 80 EPC are respected, 

12,2 The Opponent states that the subject matter of the granted c-!aims goes 
beyond the dis.closure of the application as original!y filed, Tlie Opponent 
further mentions that the current divisional application is an exact cop1, of the 
parental application. Accordingly, any such subject matter glves rise to 
objections under Article 76{1) EPC, 

The following claims are objected to: 

1 . The cornbination of the specified enzymatic activity with the hybridisation 
conditions in dairn 1 resulting in a wide range of nucleic acids claimed, 

2. The combination of "an asexual propagate" in claim 17 with the plant of 
claim 1, 

3, The ground tissue of claim 18 which is taken from particular tissue of maize 
cam, rice plantlets or canola plants in specific Examples which does not allow 
to derive the further combination with the generalized sub}ect matter ot claim 
1, 

4_ The further lnsect~resistance or agronomic trait genes of daims 14 and 15 
in combination with the plants of clairn 1, 

5, The specific combination of a g!ufosinate with a glyphosate tolerance trait of 
c!airn 3 taken out of a longer list (singling out of a specific combination) or from 
an Exarnple relating to specific combination of a plant spedes and the AAD1 
(v3} gene, 

12,3 Tl1e Proprietor confirms that the opposed patent was granted for a divisional 
application whict1 was filed as an exact copy of the parent application as 
originaBy filed. Accordingly, any subject matter having a basis in the parent 
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application as originally filed {Article 76(1} EPC) has also a basis under Article 
123(2) EPC in the application as originally filed, He submits the following with 
regard to the amended daims of t11e Main Request 

ad 1. The combination of technical features of claim 1 is derivable from original 
daim 5 and paragraphs [0112], (0i18J, [0124H0131] in combination with 
paragraphs [020}, [087], [0i49], [0151], {0095], [0112] and [0142} of the 
application as originally filed and ptJbHshed as WO 2005/107437. 

ad 2. C!airn 59 of the parent application refers to claim 5 which in tum refers to 
claim ·1, As indicated in point "ad i." claims 1 and 5 together with the 
paragraphs mentioned provide a basis for said claims 18 (granted claim 17) 
and 16 (granted claim 15 ). 

ad 3, Claim 19 (granted claim 18) refers to claim 9 which in turn refers. to 
claims 1 and 2. Paragraph [0320} discloses grir1ding within the context of 
general methods and therefore the extracted feature is not inextricably !inked 
with the other features of the specific embodiment/example. 

ad 4. Claims 61 and 62 of the parent application refer to claim 5 which in tum 
refers to claim 1. As indicated in point "ad 1,", claims 1 and 5 together with the 
paragraphs mentioned provide a basis for said claims i 5 (granted claim 14) 
and 16 {granted claim 15 ), 

ad 5. Paragraph [0016] provides a iist of three herbicide resistance genes from 
which one of the preferred embodiments was deleted in claim 4 (granted claim 
3). This deletion is in agreernent with the principles of decision G 2/i o relating 
to disclaimers. 

Furthermore. the Patentee indicates paragraphs [007 4] and trie parts of the 
description mentioned above in conjunction wltll claim 1 as basis for t11e 
subject matter ot newly introduced claim 2 in which the protein ls defined in 
functional terms. 

12.4 In agreement with the parties, the Opposition Division notes that the current 
divisiona! application is an exact copy of the parental application as originally 
filed, Consequently, any subject matter having a basis in U1e parent application 
as originally filed (Article 76(1} EPC) a!so a basis under Article i 23(2} EPC in 
the application as originally filed and vice versa.. 

With regard to a basis in the application as originally filed the Opposition 
Division observes tile following, 

First, concerning claim 1, the feature "a transgenic planr is based on claim 5 
and paragraph [0149]. Such plants may comprise a polynuc!eotide "encoding 

aryloxyalkanoa.te dioxygenase enzymes that are capable of degrading a 
phenoxy auxin herbicide and an aryloxyphenoxyproplonate herbicide", see for 
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ernmp!e paragraph [0020]. ''Wherein said protein is at least 70'=1:;:. identical" is 
derivable from paragraph [Oi 42J: "Certain proteins of the subject invention 
have boon specifically exemplified herein. As these proteins are merely 
exemplary of the proteins of the subject invention, it should be readily 
apparent that the subject invention comprises variant or equivalent proteins 
{and nudeotide sequences coding for equivalents thereof} having the same or 
sirni!ar activity of the exemplified proteins. Equivalent proteins will have amino 
add simi!adty {and/or homology) wiH1 an exemplified protein. The amino acid 
identity will typically be at !east 60%, preferably at !east 75°A,, more preferably 
at !east 80%,, even rnore preferably at !east 90"~{-., and can be- at least 95%, 
Preferred proteins of the subject invention can also be defined in terms of 
more particular identity and/or similarity ranges. For example, the identity and/ 
or similarity can be 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 
64,65,66,67,68,69, 70,71, 72, 73, 74, 75, 76, Tl, 78, 79,80,81,82,83, 84, 
85, 86, 87, 88, 89, 90, 9·1, 92, 93, 94, 95, 96, 97, 98, or 99% as compared to a 
sequence exemplified or suggested herein. Any number listed above can be 
used to define the upper and lower limits'\ Paragraphs [0045] to [0047] 
disclose "a protein encoded by a nucieic add molecule selected from the 
group consisting of SEQ ID N0:3, SEQ !D N0:4 and SEQ ID N0:5'' as 
follows: "SEQ ID NO: 3 ls the nucleotide sequence of AAD-1 (vfj from 
Sphingobium herbfcidovorans. SEO !D NO: 4 is the nucleic acid sequence of 
the native AAD-1 gene with internal Not! restriction site removed. Tllis gene is 
designated AAD-1 (v2). DNA sequencing confirmed that the correct PCR 
product was generated, but an inadvertent change was made at amino add 
#212 from arginine to cysteine. SEQ ID NO: 5 is a "plant-optimized" DNA 
sequence AAD-1 (vJ)_ This "gene" encodes SEO ID NO:11. which is the same 
as SEQ ID NO:9 except for the addition of an alanine residue at the second 
position, The additional alanine codon (GCT} was included to encode an Nco I 

site {CCATGG} spanning the ATG start codon, to enable subseqLiEmt cloning 
operations.", In paragraph [0050] it is stated that " SEO ID NO: 9 is the native 
amino acid sequence encoded by the AAD-1 {v1) gene from Sphingobium 
heriJicldovorans", A polynuc!eotide rnay "11ybridize under stringent conditions 
with the fuH complement of a nucleic acid molecule that encodes SEQ ID NO: 
9", see paragraph [0112]: "one way to characterize these classes of proteins 
and the polynucleotides that encode them is by defining a poiynucle-otkle by its 
abBity to hybridize, under a range of specified conditions. with an exemplified 
nucleotide sequence W1e complement thereof andior a probe or probes 
derived from either strand) and/or by their abiHty to be ampHfied by PCR using 
primers derived from the exemplified sequences" and paragraph [0124]: 
"preferably, hybridization of the po!ynucleotide is first conducted foilowed by 
washes under conditions of low, moderate, or high stringency by techniques 
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well-known in the a.rt" and paragraph [0125J: "Hybridisation characteristics of a 
molecule can be used to define polynucieotides of the subject invention. Thus 
the subject invention includes i::o!ynucleotides {and/or their complements, 
preferably their f uB comp!ernents) that hybridize wil.h a po!ynudeotide 
exempHfied f1erein. That is, one way to de-fine a gene (and the protein it 
encodes}, for example, is by its ability to hybridize (under any of the conditions 
specifica!!y disclosed herein) with a known or specifically exemplified gene". 

Second, concerning claim .2, the feature "a transgenic plant" is based on claim 
5 and paragraph [0149]. Such plants may comprise a po!ynuc!eotide 
''encoding a protein that enzymatically degrades (i) an R-enanUomer of chiral 
phenoxy a1.1xin herbicides in addition to acnira! phenoxy auxins'', see 
paragraph [0074], 

"{ii} an ary!oxyphenoxypropionate herbicide, or 

(Hl) a phenoxy auxjn herbicide and an aryloxyphenoxypropionate herbicide", 
see paragraph [0020], The feature "wherein said po!ynuc!eotide hybridizes 
under stringent conditions with the full complement of a nucleic acid molecule 
that encodes SEQ ID NO:9" is derivable from the wording in paragraph [0112]: 
"one way to characterize these classes of proteins and the po!ynucleotides 
that encode them is by defining a polynucleotide by its ability to hybridize, 
under a range of specified conditions, with an exemplified nucleotide sequence 
{the complement thereof and/or a probe or probes derived from either strand} 
and/or by their ability to be amplified by PCR using primers derived from the 
exemplified sequences" plus paragraph [0124]: "preferably, hybridization of 
ti1e polynucleotide is first conducted followed by washes under conditions of 
low, rnoderate, or high stringency by techniques well-known in the art" and 
paragraph [0126]: "Hybridisation characteristics of a molecule can be used to 
define polynucleotides of the subject invention. Thus the subject invention 
includes po!ynucleotides (and/or their complements, preferably their full 
complements) that hybridize with a polynucleoUde exemplified herein, That is, 
one way to define a gene (and the protein it encodes), for example, is by its 
abrnty to hybridize (under an;t of the conditions specifically disclosed herein) 
wiU1 a known or specifically exempHfied gene". 

Third, concerning claim 18, tl1e feature an "asexual propagate of the plant of 
claim 1 or 2" is once referred to in the parent application, namely in claim 5 
which in turn refers to claim 1, see claim 59 "A part, progeny, or asexual 
propagate of the plant of claim 5" and claim 5: "A transgenic plant comprising 
a plurality of ce-Hs according to claim 1, wilere,n expression or said 
polynudeotide- renders said cells tolerant to an aryloxyalkanoate herbicide". 
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FourU1, concerning claim 19, the feature "ground tissue from the plant of claim 

9" is derivable from paragraph [0320]: "Fresh tissue was placed into tubes and 
!yophi!ized at 4° C tor 2 days. After the tissue was fully dried, a tungsten bead 
(Va!enite) was placed in the tube and the samples were subjected to 1 minute 
of dry grinding using a Kefao bead mil!", Said p_:':.lragraph is labelled "7 J 0, i 
Tissue harvesti!19 DNA isolation and quantification" and is a subsection of 
paragraph [0319] titled "7,10 Molecular Analysis; Maize Materials and 
Methods'', The grlnding of plant material is considered a genera! method 
applicable to material originating from a vvlde range of species and tissue 
types. From the description it is furthermore not ~vident that the featum 
"ground tissue" would be inextricably linked with the other features of the 
specific embodiment or example, 

Fifth, concerning glaims 15 ang 1 §, the wording "insecHesistance gene 
derived from an organism selected from the group consisting of Baci!!us 
thuringiensis, Photorhabdus, and Xenorhabdus" and ··gene for an agronomic 

trait selected from the group consisting of fungal resistance, stress tolerance, 
increased '.Jiield, improved oil profile-, improved fiber quality, viral resistance, 
delayed ripening, coid tolerance, and salt tolerance-" is derivable from claims 
6i and 62 as originally filed. Said claims refer to original claim 5 which in tum 
refers to c!airn 1, 

Sixth, concerning claim 4, the feature "glyphosate tolerance trait and a 
glufosinate tolerance trait" is derivable from L a, paragraph [0016]: "The 

subject invention also !nc!udes plants that produce one or more enzymes of 
the subject invention "stacked" together with one or more other herbicide 
resistance genes, including, but not limited to, glyphosate-, imidazolinone-, 
and glufosinate-resistance genes, so as to provide herbicide-tolerant plants 
compatible with broader and more robust weed control and herbicide 
resistance management options" (emphasis added by the Division). According 
to the Guidelines for Examination at the EPO, Part H - Chapter V-2, 3. 1 "The 
replacement or removal of a feature from a claim does not violate Art 123(2) 1f 
the skilled person would directly and unarnbiguousiy recognise that: 

{i) the feature was not explained as essential in the disclosure; 

(H) U1e feature is not as such, indispensable for the function of the 

invention in the light of the technical problem the invention 

serves to solve; and 

(iii) the repiacernent or removal requires no rna! modification of 

other features to compensate for the change". 
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The Opposition Division notes that from the description it is not evident that 
the feature "imidazo!inone to!eranceiresistance" is to be regarded as being 
essential or indispensable or its removal requires a modification of the other 
features, Le, "glyphosate tolerance" and and ''glufosinate tolerance" to 
compensate, 

For the reasons above, the Opposition Division considers that the clairned 
subject-rnatter is directly and unambiguously derivable from the application as 
originally filed, 

Tt1e wording of new claim 2 does not to extend the scope of protection 
conferred by the patent as granted, The Opposition therefore considers that 
the requirements of Article 123(3) EPC are fi..1ifil!ed. 

13 Priority entitlement (Article 87 EPC) 

13, 1 n1e Opponent raises the objection that the claims as granted are not entitled 
to t!1e priority date of 30 April 2004 (US60/567,052; document 07) and tile 

relevant date being the international filing datt1 of 2 May 2005. Thereby, 
documents D12 and 015 are prior art within the meaning of Article 54(2} EPC. 
According to the Opporn~nt, the priority application contains less teaching than 
the subsequently filed parent and divisional application, i, a, no claims were 
filed with the priority document !n addition, a number of sequences, figures 
and examples are missing from said document. !\,fore specifically, the concept 
ot "a protein that enzymatica!!y degrades a herbicide selected frorn the group 
of a phenoxy auxin and ary!phenoxyproprionate" of claim 1 can 0111;, be found 
in originally filed claim 47 in the context of three exactly defined hybridiw1g 
polynuc!eotides encoding AADi but not in the priority- application. Claims 2-18 
are dependent on or referred to claim 1 and tf1us deficient as we!L AdditionaBy, 
the generic terms of clairns 14 (insect resistance gene), 15 (agronomic trait 
genes) and 17 {asexual propagate} can not be found in the priority application, 

1 J,2 With respect to the claims that am in his view objected to by the Opponent 
under novelty or inventive step using documents 012 and D15, the Proprietor 
submits that the subject matter of claim 1 has a basis in D7, particularly in 
paragraphs [OOi 91, [0035]-[0037], [0039}, [0094], [0100], [01 Oi ], [Oi 16], [Oi 23] 
and [0124] of the priority document In addition thereto, he indicates 
paragraphs {0019], [0051] anc1 [0061] as basis for claim 2, Claim 10 (granted 
claim 9) finds a basis in paragraphs [0015], [0017], [0051 ], [0064] and [0074] 
whereas claim 11 (granted claim 1 O) ls based on paragraphs [0040], [0109] 
and [0116], Furthermore, claim i 3 (granted claim 12) finds a basis in 
paragraphs [0o-14], [0015), (0o-19L [0243J and [03·13J and claim 18 (granted 
claim 17) in paragraphs (Oi 25] and f0130]. 
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13,~'3 The Opposition Division refers to the Guidelines for Examination at the EPO, 
Part F • Chapter Vl-2, 1,3 w!1ich state "the expression "the same invention" 
in Art 87{1) means that the subject-matter of a dalm in a European 
application may enjoy the priority of a previous application only if the skilled 
person can derive the subject--mat.ter of the claim directly and 
unambiguously. using common genera! knov-1!edge, from the previous 
application as a whole. This means that the specific combination of features 
present in the claim must at !east impUcmy be disclosed in the previous 
applicabon (see F·VL 2.2 and G 2/98)" (emphasis added bt the Division), 

First, concerning claim 1, the foliowing features are disclosed in U1e respective 
paragraphs of D7. Paragraph [0019]: plants comprising a, e.g. recornbinantly 
expressed, AAD· 1 gene, Le, transgenic plants {see paragraphs [0123] and 
[0124}}, The gene encodes an aryloxya!kanoate dioxygenase enzyme that is 
capable of degrading phenoxy auxin and arylphenoxyproprionate herbicides. 
Paragraph [0094] mentions that "the subject invention includes the use of the 
exemplified polynucleotides shown in the attached sequence listing", Le. 
AAD-1 nucleotide (SEQ ID NO: 3-5) and amino add (SEQ ID NO: 9) 
sequences, see paragraphs [0035]-[0037] and [0040], According to paragraph 
[0100] "the subject invention includes polynucleotides {and/or thefr 
complements, preferably tlleir fuB cornph:sments) t11at hybridize with a 
polynuc!eotide exemplified herein. That is, one way to define a gene {and tt1e 
protein it encodes), for example, is by its ability to hybridize (under any of U1e 
conditions spedficaBy disdosed herein) with a known or specifically 
exempnfied gene\ tor example "stringent" conditions for hybridization, soo 
paragraph [0101]. According to paragraph [0116] "Preferred proteins of the 
subject invention can also be defined in terms of more particular identity and/ 
or simllarlty ranges. For example, the identity and/or similarity can be 49, 50, 
51,52,53,54,55,56,57,58,59,60, 61,62,63,64,65,66,67,68,69, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79,80,81,82,83,84,85,86,87,B8,89,90,91, 92, 
93, 94, 95, 96, 97, 98, or 99'%:, as compared to a sequence exemplified or 
suggested herein, Any number listed above can be used to define the upper 
and lower limits", 

Second, concerning claim 2, the following features are disclosed in the 
respective paragraphs of D7, ln addition to the paragraphs indicated above in 
conjunction with claim 1, the enzymatic activities of the claimed AAD~ 1 protein 
are specified in paragraphs [00i9] and [0061}: degradation of phenoxy acid 
and myloxyphenoxyproprionate herbicides {claim 2 {ii) and (iii)), paragraph 
[0051}: degradation of the R-enantiomer of the chiral phenoxy auxins in 
addition to achiral phenoxy auxins (claim 2 {i)}. 
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Third, concerning claim 10, the feature "plants resistant to a 2,4-D herbicide" 

is disclosed in paragraphs [0015] to [OOi9], [0051] and [0060] to 10062] of 07. 

Forth. concerning claim 11, the following features are disclosed in the 
repective paragraphs of D7. "SEQ !D NO: 9" encoding native AAD- i: 
paragraph [0040}., "a. variant thereof': paragraph [0109]: "Proteins of the 
subject invention can have substituted amino acids so long as they retain 
desired functional activity-, "Variant" genes have nucleotide sequences that 
encode the same proteins or equivalent proteins having activity equivalent or 
similar to an exemplified protein. The terms "variant pmteins" and "equivalent 
proteins" refer to proteins having the same or essentially tht1 same biological/ 
functional activity against the target pests anct equivalent sequences as the 
exemplified proteins, As used here-in, reference to an "equivalent" sequence 
refers to sequences: having amino add substitutions, deletions, additions, or 
insertions that improve or do not adversely affect activity to a significant 
e;<ient". Paragraph [0116] specifies that "the variant or equivalent proteins 

{and nucleotide sequences codin9 for equivalents thereof) rtave the sarne or 
similar activity of the exemplified proteins. Equivalent proteins will llave amino 
acid sirniladty (and/or homology) wm1 an exemplified protein. The amino acid 
identity wl!I typically be at least 60%, preferably at !east 75%, more preferably 
at !east 80%, even more preferably at least 90%,, and can be at least 95%", 

Fiftl1, concerning claim 13, the following features are disclosed in tt1e 
respective paragraphs of 07. Paragraphs [0008J and [0014) list MCPA. 
diclorpmp and further aryloxya!kanoate herbicides includlng 2,4-D, haloxyfop, 
quizalofop and diclofop; paragraphs [0051] and [0313] further disclose 
mecoprop and fluaz:ifop. However, the herbicides fenoxaprop, metamlfop, 
cyhalofop and dodinofop are not mentioned in the description of D7. 

Sixth, concerning claim 14, for example paragraph [0015] mentions U1e 
stach:ing with one or more other herbicide resistance genes. 

Seventh, concerning clairn 15, paragraph [0072J mentlons insect resistance 
traits, e.g. CrytF, Cry1Ab, Cry34l35. There is, howe,.,.er, no specific disclosure 
in 07 of the organisms listed in claim 15, namely Bacillus thurk1giensis, 
Photorhabcius and Xenorha.bdus. 

Eighth, concerning claim 17, paragraph [0058] specifies that "AAD-·1 alone or 
stacked with one or more additional HTC traits can be stacked with one or 
more additional input (e.g., insect resistance, fungal resistance, or stress 
tolerance, et aL) or output (e,g,, increased yield, improved oii profile, improved 
fiber quality, et al.) trails". 
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Ninth, concerning claim 18, it is noted that plant parts, seeds and tissues am 
referred to in paragrapt1s [0125] and [0126]. The term ·'progeny" is used in 
paragraph [0130], !1owever, not in conjunction with c!airned subject matter. 
The terrn "asexual propagate" is not mentioned in the description of DT 

Taken together, the Opposition Division considers that claims 13, 15 and 18 
are not entitled to priority. The relevant date is therefore the international filing 
date of 2 May 2005, Accordingly, cJocuments 0-12 and 015 might become 
relevant for the assessment of novelty and/or inventive step of said claims, 

14 Article 1 OO(a) EPC in conjunction with Article 54 EPC 

i 4. 1 The Opponent raises objections concerning lack of novelty of tl1e subject 
matter of granted c!airns 1, 9, i 2 and 17 in view of the disclosure of D8. The 
document describes transgenic plants expressing tfdA from Alca!igenes 
eutrr1phus under control of the CaMV 35 S promoter resulting in resistance to 
2,4-D herbicide. The tfdA coding region, disclosed in D2, hybridizes under 
stringent conditions to the nucleic acid encoding a protein of SEQ lD NO: 9, as 
derivable from the experimental data provided in document D1. TfdA 
possesses a 2,4-D degrading activity, see page 3, paragraph 11 of the 
application, A similar argumentation is formulated for said c!aims in view of the 
disclosure of documents D9 to D11 and late document Di 2. 

14.2 The Proprietor submits that granted claim 1 was spilt into two independent 
claims, narnely c!airns 1 and 2. C!airn i was amended and further defined by 
structural terms, L e. by including a reference to 70~1o identity, Since the tfdA 
encoding gene and the nucleic acic.i in SEQ ID NO: 9 share only 32%, identity, 
the objection is overcome, Claim 2 is denned by functional terms, Le, 
enzymatic activities, vv!"lich are not assigned to tfdA, Thereby tt1e novelty 
objection is overcome, 

14.3 With regard to claim 1 the Opposition Division notes that documents 08 to 
D12 disclose transgenic plants {tobacco, cotton or mustard) comprising an 
isolated polynuc!eotlde (tfdA gene from Afcatigenes eutrophus/Ralstonia 
eutropha) that encodes a protein {2,4-dicl1lorophenoxyacetate 
monooxygenase, DPAM) that enzymatically degrades a herbicide selected 
from the group consisting of a phenoxy auxin herbicide (2,4-0) and an 
aryloxyphenoxypropionate herbicide wherein said po!ynucleotide hybridizes 
under stringent conditions with the full complement of a nucleic acid molecule 
that encodes SEQ m N0:9, as evidenced by experimental data shown in 01, 
wherein said plant expresses said po!ynucleotide and produces said protein. 
The fol!ovving technical feature is not dlsclosed in D8 to 0·12: "wherein said 
protein Is at !east 700,t;:, identical with a protein encoded by a nucleic add 
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rnolecule selected from the group consisting of SEQ lD NO:3, SEO ID NO:4 
and SEQ !D NO:5'', Indeed, as derivable from sequence alignments between 
the TFDA protein of D8 (see also D2) and the AADN1 protein of lhe patent 
presented in document D4, the identity of the claimed proteins encoded by 
SEQ !D NO: 3 (protein with SEQ !D NO: 9) \'\:'ith the protein disclosed in 
document D8 is merely 32"%:, vvhich lies far out of the claimed range of "at least 
70{X1 identity". The same holds true rnutatis mutanclis for nucleic acids in SEQ 
ID NO: 4 and 5 which encode proteins that only differ in one or two amino acid 
positions from the protein in SEO ID NO: 9 bjl ttmt resulting in comparable 
identlties. 

Accordingly, c!aim 1 is novel over documents 08 to D12. 

With regard to c!aim 2 the Opposition Division notes that documents 08 to 
D12 disclose transgenic plants (tobacco, cotton or mustard) comprising an 
isolated polynuc!eotide (tfdA gene from Alr:afigenes eutrophus/Ra!stonia 
eulropha) th.at encodes a protein (2,4~dichlorophenoxyacetate 
monooxygenase, DPAM) wherein said po!ynucleotide hybridizes under 
stringent conditions with the full complement of a nucleic acid molecule that 
encodes SEQ ID N0:9, as evidenced by experimental data shown in Di, 
wherein said plant expresses said polynucleotlde and produces said protein, 
The following technical features are not disclosed in D8 to Di 2: 

"the protein enzymatically degrades 
(i) an R-enantiomer of chiral phenoxy auxin herbicides in addition to achiral 
phenoxy auxins. 
{ii) an aryloxyphenoxyproplonate herbicide, or 
{iii) a phenoxy auxin herbicide and an ary!oxyphenoxypropionate herbicide". 

Accordingly, claim 2 is novel over documents 08 to 012. 

Claims 3-19 are dependent on or make direct reference to claim 1 or 2 and are 
t11erefore novel as welL 

Tak.en together, the Opposition Division considers that the subject matter of 
claims 1 to 19 is novel. 

15 Article 1 00(a) EPC in conjunction with Article 56 EPC 

15.1 The Opponent raises a first objection against the subject matter of granted 
claims 2~7, 11 and 13 in view of document 08 in combination with any of 
documents D19ND22. Said claims make reference to other herbicide genes, 
particularly glufosinate, g!yphosate, dicamba and ALS 1nhibltor herbicide 
tolerance genes. Since the application does not claim an interaction between 
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the presence of the phenoxy and arylphenoxyproprionate herbicide degrading 
trnnsgene and said other herbicide to!erance genes, the technical problems 
can be separated and amount to the provision of plants with U1ese other 
tolerance genes in addition to t11e transgenic plants of dairn i. Said other 
herbicide genes are described in docurnents 019, D20 (glufosinate), 021 
{giyphosate), D22 (dicarnba) and D23 (ALS inhibitor). A second objection is 
raised against claim 8 in view of document D8. According to the Opponent. t11e 
choice or a particuiar plant can not provide an inventive step. A third objection 
is raised against claim 1 O pertaining to the rdpA gene. The tectmical problem, 
provision of transgenic plants with an altematlve phenoxy or 
arylphenoxyproprionate herbicide degrading enzyme encoding transgenes, is 
obvious starting from document D8 as closest prior art in view in combination 
with document 015, A fourth objection arises for claims 14 and 15 starting 
from document D8 as closest prior art The other insect-resistant genes of 
claim 14 and agronomic trait genes of claim 15 are known from documents 

D18 and 024, respe-r~tively. Again, since the application does not c!aim an 
interaction between the presence of the phenoxy and arylpllenoxyproprionate 
herbicide degrading transgene and said other transgenes, the technical 
problems can be separated and amount to the provision of plants with these 
other tolerance genes in addition to the transgenic plants of claim 1. A fifth 
objection is formulated against claim 18 in view of document 08 as closest 
prior art. Said docurnent discloses the isolation of DNA whlcti involves grinding 
of tissues as cterivab!e from document 025, The difference in source {maize 
plant) tias no specific advantage and therefore the choice of a particular plant 
can not provide an inventive step, 

15,2 The Proprietor submits that the structural feature '70% identity" introduced into 
granted claim 1 and thi~ functional features relating to specific enzymatic 
activities specified in claim 2 recite additional features not disclosed in arw of 
the documents 08 to 011 and D18 to 024. !n this context, the Proprietor 
further reiterates his view that documents 012 and 015 are not citable prior 

art. 

15.3 In this respect, the Opposition Division refers to the "problem and solution 
approach" that is usually used to assess inventive step. According to H1e Case 
Law of the Boards of Appeal of the EPO, 6th edition, 2010 (page 162), this 
"consists essentially of 

(a) identifying the "closest prior arr, 

(b} assessing the technical results (or effects) achieved by the claimed 
invention when compared with the "closest state of the mr established, 
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{c) def!ning the technical problem to be solved as the ob_iect of the invention to 
achieve these results, and 

(d) examining whether or not a skiHed person, having regard to the state of the 
art within H1e meaning of Art 54(2) EPC, vvould have suggested the claimed 
technical features in order to obtain the results achieved by the claimed 
invention". 

Claim 1 is directed to a transgenic plant comprising a polynudeotide that 
encodes a protein that enzymatically degrades a herbicide seiected from the 
group consisting of a phenoxy auxin herbicide and an 
arylo>::yphenoxypropionate {AOPP) herbicide, wherein said protein is at least 

70% identical with a protein encoded by a nucleic acid molecule selected frorn 
the group consisting of SEQ ID N0:3, SEQ !D N0:4 and SEO lD N0:5. 
wherein said polynuc!eotide hybndizes under stringent conditions with the fu!! 
complement of a nucleic acid rnolecu!e that encodes SEQ ID NO: S. 

In accordance with the Opponent and the Proprietor, the Opposition Division 

considers document D8 to represent prior art disclosing subject matter 
conceived for the same purpose or aiming at the same objective, 

Said document discloses transgenic plants (tobacco) comprising an isolated 
polynudeoUde (tfdA) that encodes a protein (DPAM) that enzymatically 
degrades a phenoxy auxin herbicide {2,4-D) wherein said po!ynuc!eotide 
hybridizes under stringent conditions with the fuB complement of a nucleic acid 
molecule that encodes SEQ ID N0:9, 

Tf1e subject~matter of claim i differs from these transgenic plants in that said 
protein is at !east 70<;<:, identical with a protein encoded by a nucleic add 
molecule selected from t11e group consisting of SEQ lD N0:3, SEQ ID N0:4 
and SEQ !D N0:5 (AAD--1, rpdA gene). 

The objective problem to be solved by the present application resides in the 
provision of transgenic plants resistant to a phenoxy auxin herbicide and an 
AOPP herbicide. 

The solution provided are plants expressing AAD·- 1 (rpdA) from Sphingobium 
herbicidovorans, 

Document 0·14 discloses tht1 rpdA gene and protein sequences from 
Sphingobfum herhicfdovorans, The document is, however, silent on the use of 
the AAD· i encoding gene to generate transgenic plants with herbicide 
resistance. 

As stated above, docurnent 08 describes transgenic plants with 2,4-D 
resistance resulting from expression of a 2,4-0 degrading enzyme {tfdA) from 
Alcaligenes eulrophus, A person skB!ed in the art ~ in principle have 
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combined the teaching of D8 and Di 4 and arrive at the claimed solution. 
However. there is no SLiggestion in any of the cited document that~ have 
incited him to cto so, ln tact, there is no lndicatlon in document 014 that AAD·1 
would degrade AOPP herbicides and lhereby generating p!ants that are 
resistant to both phenoxy auxin and AOPP herbicides. 

For these reasons. the solulion proposed in claim i involves an inventive step. 

Claim 2 is directed to a transgenic plant comprising a polynudeotide that 
encodes a protein that enzymaticaBy degrades 
(l) an R-enantiorner of chiral pl1enoxy auxin herbicicJes in addition to a.chiral 
phenoxy auxins, 
{ii} an ary'l0xyphenoxypropionate herbicide, or 
{Hi) a phenoxy auxin herbicide and an aryloxyphenoxypropionate herbicide. 
wherein said polynuc!eotide hybndizes under stringent conditions with the fu!! 
complement of a nucleic acid molecule that encodes SEQ ID NO:9, 

The Opposition Division considers document D8 to represent prior arl 
disclosing subject-matter conceived for t11e same purpose or aiming at tf1e 
same obJecbve, 

Said document discloses transgenic plants (tobacco) comprising an isolated 
polynudeoUde (tfdA) that encodes a protein (DPAM) that enzymatically 
degrades a phenoxy auxin herbicide {2,4-D) wherein said po!ynuc!eotide 
hybridizes under stringent conditions with the fuB complement of a nucleic acid 
molecule that encodes SEQ ID NO:9. 

Tf1e subject-matter of claim 2 differs from these transgenic plants in that said 
protein enzymatically degrades 

{l) an R-t=:nantiomer of chiral phenoxy auxin herbicides in addition to achira! 
phenoxy auxins, 
(ii) an aiyloxyphe-noxypropionate herbicide, or 
{lil) a pl1enoxy auxin herbicide and an ary!oxyphenoxypropionate herbicide. 

The objective problem to be soived by the present application resides in the 
provision of transgenic plants resistant to an R•enantiorner of cl11ral phenoxy 
auxin herbicides; and to a phenoxy' auxin and an AOPP herbicide. 

The solution provided are plants expressing AAD-1 (rpdA) from Sphingobium 
herbicldovorans. 

Document Di 4 discloses the rpdA gene and protein sequences from 
Sphingobium herbicidovorans, The documents is, however, silent on lt1e use 
of tt1e AAD-1 encoding gene to generate transgenic plants with herbicide 
resistance. 
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As stated above, document D8 describes transgenic plants with 2,4-D 
resistance resulting from expression of a 2.4-D degrading enzyme {tfoA) from 
Alca.!igenes eutrophus, A person skiHed in the art ~ in principle have 
combined the teaching of 08 and 014 and arrive at the claimed solution. 
However, there is no suggestion in any of the cited document that ~ have 
incited him to do so. !n fact, them is rm indication in document 014 that AAD-1 
would de-grade an R-enantiomer of chiral phenoxy auxin herbicides or AOPP 
herbicides and thereby generating plants that are resistant to phenoxy auxin 
and AOPP herbicides specified in claim 2, 

For these masons, the solution proposed in clalm 2 involves an inventiv11 step. 

The sarne applies mutatis mutano'fs to claims 3-19 which are dependent on or 
directly referring to claims 1 and 2. 

The same reasoning applies rnuta.tis muta.ndis to claims i 3, 15 and 18 for the 
combination of document DB with document 015 talting into consideration the 
cornrnents concerning priority of said claims, see section 723 above. 

Considering that tt1e objective technical problem stated above is solved by tt1e 
claimed transgenic plants as we!! as their non-obviousness, the Opposition 
Division considers that the claimed stibject matter is inventive. 

16 Article 100(b) EPC in conjunction with Article 83 EPC 

16. 1 The Opponent raises the objection that the gr9!)tSi.Q claimed subject-matter is 
insufficiently disclosed, The application provides support and disclosure only 
for a limited number of methods and po!ynucleotides, Le. U1ose having SEQ ID 
NO: 3-5 which encode a polypeptide having SEO !D NO: 9 and transgenic 
plants comprising these whereas the hybridizing polynucleotides encompass 
polynucleotides encoding a protein with only 32% amino acid sequence 
identity, thereby not being congruent with H1e disclosure of the application. 

16,2 The Propnetor submits that by including the structural term into claim 1 and 
the functional terms into daim 2 said claims are further limited and thereby tt1e 
Opponent's objections am rendered moot 

16.3 Indeed, the proteins of claim 1 are on one hand defined by their ability to 
degrade a phenoxy auxin or an AOPP herbicide and on the other hand limited 
by- the ability of the corresponding poiynuc!eotides to hybridise under stringent 
conditions with the nudelc add encoding the protein with SEQ ID NO: 9 ru1Q 
their identity of at least 70~(, to the nucleic acic1s of SEO ID NO; 3, 4 or 5, 
Consequently, the proteins referred to in claim are b>..')th functionally and 
structurally limited. The proteins can be determined by routine 
experimentation, i. e. by determinahon of the specified enzyme activities and 
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sequence identity using alignrnent, thereby not involving any um:k1e burden. 
The claimed subject matter is thus congruent with the disclosure of H1e 
application, 

Tt1e same holds true mutatis mutandis for claim 2 in which the proteins are 
defined by their abinty to degrade specific R-enantiomers, an AOPP herbicide 
and optionally a phenoxy aw.dn and on the other hand limited by the ability of 
the corresponding po!ynuc!eotides to hybridise under stringent conditions with 

the nucleic acid encoding the protein with SEQ ID NO: 9. 

Consequently, tho proteins referred to in claim 2 are both functionally and 
structurally limited. The proteins can be determined by routine 
experimentabon, i. e. by deterrninabon of the specified enzyme activities and 
sequence identity using alignment, thereby not involving any undue burden. 
The claimed subject matter is thus congrw,nt with the disclosure of the 
application. 

Taken together, the Opposition Division considers that the subject matter of 
claims 1 and 2 is disclosed in a manner sufticienti;t dear and complete for it to 
be carried out by a person skilled ln the art 

17 Double patenting 

17, 1 The Opponent remarks that granted claim 10 claims the same subject matter 
as claim 5 of EP 1 740 039 granted for the parent application whereas 

according to an accepted principle in most patent systems two patents can not 
be granted to the same applicant for one invention. That principle of 
prohibition of double patenting was accepted obiter dictum by the Enlarged 
Board of Appeal in decisions G 1 /05 and G·1 /06. 

17.2 The Proprietor submits that double patenting is not listed as a ground for 
opposition in Article 100 EPC and therefore not a basis to revoke the patent 

17,3 The Opposition Division agrees that double patenting is indeed not listed as a 
ground for opposition in Article 100 EPC and H1erefore not a basis to revoke 
the patent. 

18 Decision 

The grounds of opposition under Article 100(a}, {b) and (c) EPC do not 
prejudice maintenance of the patent in amended form. 
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Taking into account the amendments made by the Proprietor the patent and 
the invention, to which it rEc:-lates, meet the requirements of the EPC, Article 
101 (3)(a) EPC. 

According to Article i 06 EPC, this decision is sub_iect to appeaL ff such appeal 
is filed, it shall have suspensive effect !n accordance with Article 107 EPC, 
any party to the proceedings adversely affected by the decision may appeaL 
Notice of appeal must be filed at the EPO within 1.V.•o rnonths after the date of 
notification of the decision appeaied. The notice shall not be deemed to have 
been filed until the appeal fee has been paid. In case of an appeal, a written 
statement setting out the grounds for appeal must be filed within four months 
from notification of this decision (Arbc!e 108 EPC), 
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1 The European patent E.P 2 298 901 B1, Application number ·10 012 201.9, 
titled "Nove! herbicide resistance genes (hereinafter: "the patent") in the narne 
of Dow AgrnSciences, LLC (US) was granted on 6 March 2013. 

2 The Opponent (Bayer CropScit:1nce NV (BE)), represented by ML ,L Desomer 
of Bayer CropScience NV (BE), opposed the patent in ils whole extent under 
Articles 1 00(a), 1 00(b) and i 00(c) EPC. The opposition was filed in electronic 
form on 6 December 2013. 

3 The Proprietor, repn1sented by Dr, J. Z'Nicker of ZSP Patentanwalte (DE), 
reqtJested that the opposition be rejected and the patent be maintained on the 
basis of amended c!alrns as 1 to 11 of the Mah1 Request provided in electronic 
form on 28 July 2014. 

4 Both parties requested ora! proceedings, 

s On 7 December 20i 5- the opposition division issued a summons to attend oral 
proceedings on 5 .AprH 2016, 

6 On 29 January 2016 the Opponent informed the Division that no further 
submissions will be made and withdrew his request for ora! proceedings, 

7 On 29 Januaiy the Proprietor conditionally withdrew his rec;uest for oral 
proceedings. 

s. In the brief communication dated 11 February 2016 the Division informed the 
parties that the summons to attend oral proceedings have been cancelled, that 
the procedure \'Viii be continued in writing and further of the preliminary 
intention to grant a patent on the basis of the Main Request, filed in electronic 
form on 28 Jul)' 2014, 
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9 In reply to the communication the Proprietor submitted an amended page 3 of 
the description on 16 February 2016. The Opponent was gh,,en the chance to 
provide comments within two months which he did not 

1 o The numt<1.'?ring of the cited documents tol!ows the numbering ot references 
from the Opponent's submissions and will be adhered to in the rest of H1e 
procedure: 

D1 Autoradiographs from hybridisation expel'iments between AAD-1 and tfdA 
nucleic adds 

02 WOLFGANG R STREBER ET AL: ''Analysis, Cloning, and High-Level 
Expression of 2,.4-Dich!orophenoxyacetate Monooxygenase Gene tfdA of 
A!caligenes eutrophus JMP134", 
JOURNAL OF BACTERIOLOGY, AMERICAN SOCIETY FOR 
MlCROBiOLOGY, US, 
VOL 169, no, 7, 1 July 1987 (1987-07-0·q, pages 2950-2955, 
XP001315263, 
ISSN: 0021-9193 

03 FUKUMOR! FUMIYASU ET AL: ''Alcaligenes eutrophus JMP134 "2,4-
dich!orophenox~'acetate monooxygenase" ls an a.!pha-ketoglutarate­
dependent dloxygenase", 
JOURNAL OF BACTERIOLOGY, 
vol. 175, no, 7, 1993. pages 2083-2086, 
iSSN: 002i -9193 

D4 Amino acid sequence alignment between TFDA and AAD-1 proteins 

D5 HULSE JO ET AL: "CARN!TiNE BIOSYNTHES!S BETA 
HYDROXYLATION OF TRI METHYL LYSINE BY AN ALPHA KETO 
GLUTARATE DEPENDENT MlTOCHONDRlAL Dl OXYGENASE!I, 
JOURNAL OF B!OLOG!CAL CHa,/ilSTRY, 
vol. 253, no. 5, 1978, pages 1654-1659, 
iSSN: 0021-9258 

06 EICHHORN ERIC ET AL "CllaracterLzation of a!pha-ketoglutarate­
dependent taurine dioxygenase from Escherichia coli", 
JOURNAL OF B!OLOG!CAL CHEMISTRY, 
voL 272., no, 37, 1997, pages 23031-23036, 
iSSN: 002'1-9258 
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D7 Priority document USSN 60/567,052 

08 STREBER WR ET AL: "TRANSGENIC TOBACCO PLANTS 
EXPRESSING A BACTERIAL DETOXiFY!NG ENZYME ARE 

RESISTANT TO 2,4-D", 
BIOTECHNOLOGY. THE lNTERNAT!ONAL MONTHLY FOR 

iNDUSTRIAl BIOLOGY. NATURE PUBLISHING GROUP, US. 

vol. 7, no. 8, i January 1989 {1989~01-01), pages 811-816, 
XP008062554, 
ISSN: 0733-222X, DO!: 10. '1038/NBT0889-811 

09 LYON B R ET AL: "EXPRESSION OF A BACTERIAL GENE IN 
TRANSGENIC TOBACCO PLANTS CONFERS RESISTANCE TO THE 
HERBICIDE 2 4-D", 
PLANT ~._,1QLECULAR BIOLOGY, 

vol. 13, no. 5, 1989, pages 533-540, 
lSSN: 0167-4412 

D10 LYON BRUCE R ET AL: "Cotton plants transformed with a bacterial 
degradation gene are protected from accidental spray drift damage by the 

herbidde 2.4-dichlorophenoxyacetic acid", 
TRANSGENIC RESEARCH, 
vol. 2, no. 3, 1993, pages 162~169, 
!SSN; 0962-8819 

0·11 BAYLEY C ET AL: "ENGINEERlNG 2,4-D RES!STANCE lNTO 
COTTON", 
THEORETICAL AND APPLIED GENETICS, SPRINGER, BERLIN, DE, 

vol. 83, no. 5, 1 January 1992 (1992-01-01), pages 645-649, 
XP002037287, 
ISSN: 0040--5752, DOl: 10, 1007/BF00226910 

D12 BISHT NA VEEN CHANDRA ET Al: "Development of 2A-D-resistant 

transgenics in lnciian oilseed mustard (Brassica juncea)'\ 
CURRENT SCIENCE (BANGALORE), 

vol. 87, no, 3, 10 August 2004 (2004-08-10), pages 367-370, 
lSSN: 001 ·1-339·1 

013 Alignment of the nucleotide sequence of SEQ ID NO: 3 of the patent vvith 
the nucleotide sequence of entry AF516751 {Rtlodoferax sp P230 rdpA 

gene) 
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D14 AF5 i 6751 nuc!eofo::..ie sequence, version of June 26, 2003 

Di 5 SCHLEINITZ ~<ATHLEEN M ET AL: "Localization and characterization of 
t~lo novel genes encoding stere-ospecific dioxygenases catalyzing 2{2,4-­

dich!orophenoxy}propion ate cleavage in Delftia acidovorans MC1", 
APPLIED AND ENV!RONl'v1ENTAL MICROBIOLOGY, AMERICAN 

SOClETY FOR fv1!CROBIOLOGY, US, 

vol. 70, no. 9, 1 September 2004 (2004~09~01 ), pages 5!357,5365, 
XP002549093, 
lSSN: 0099-2240, DOi: 10.1128/AEM,70.9.5357-5365.2004 

Di 6 Alignment of the nucleotide sequence of SEO ID NO: 3 of the patent with 
the nucleotide sequence entry AJ628859 ( Sphingornonas herbicidovorans 
tnpA gene) 

Di 7 AJ628859 nucleotide sequence, version of March 3, 2004 

D18 WO 97t13402 A·1 (DOWELANCO [USJ) 17 April ·1997 {1997-04-·17) 

IL Reasons for the Decision 

ii Admissibility 

The opposition is admissible since it fulfills the requirements of Article 99{1) 
and Rule 76 EPC. 

12 Article 100{c) EPC in conjunction with Articles 76{1) and 123(2) EPC 

12.1 The requirements ot Rule 80 EPC a.ppe,.::u to be respected. 

12.2 The Opponent states that the subject matter of the grnntfili claims goes 
beyond the disclosure of the application as originaliy filed. Ttie Opponent 
further mentions that the current divisional application is an exact copy of the 

parental application, Accordingly, any such subject matter also gives rise to 
objections under Article 76(1) EPC, 

The following claims are objected to; 

1, The exchange of t!1e t-e!eo!ogical functional definition in c!alm 1 "that 

enzymatically degrades a herbicide selected frorn the group consisting of a 
phenoxy auxin herbicide and an aryloxyphonoxypropinate herbicide" with the 

biochemical functional definition "having a!pha~ketog!utarate·dependent 

diox.ygenase activity" and further absence of an indication of the substrate of 
the onzyrne. 
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2, Claims 2 and 4 which depend on claim 1 were indicated to be based on 
originaBy flied claims 45 and 46 which in turn depend on dairn 44 requiring 
"aryloxyalkanoate dloxygenase activity"; this activity is, however, no longer 
present in said daims. 

12.3 Tf1e Proprietor confirms that the opposed patent was granted for a divisional 
application which was filed as an exact copy of the parent application as 
originaBy filed. Accordingly, any subject matter having a basis in the parent 
application as originally filed (Article 76(1} EPC} has also a basis under Article 
123(2) EPC in the application as originaBy med. He submits the following with 
regard to the g1mengQd claims of the Main Request 

ad 1. The functional characterization objected to by the opponent is re­
introduced into claim 1. Further, paragraphs [0018], [0045] to [0047], [0085], 
[0086}, [0120] and [0142] arn incJicated as basis for dairn 1. 

ad 2, Due to their dependency on claims 1 and 2, and because 
aryloxyalkanoate is a more generic term encompassing phenoxy auxins and 
AOPPs, aryloxyalkanoate dioxygenase activity ls present in dairns 3 and 5 
(granted claims 2 and 4). Moreover, reference is made to paragraph [0015] 
whicl1 comprise a definition of the term "aryloxya!l~anoate", Additionally, 
para.graph [0074] is indicated as a basis for claim 4 (granted daim 3). 

Furtherrnore, the Patentee indicates originally filed dairn 47, paragraphs 
[0020], [0074] and [0084] in addition to the parts of tho description mentioned 
above in conjunction with claim 1 as a basis for the subject matter of newly 
introduced claim 2 in which the protein is defined in fw1ctional terms including 
the re-Introduced stated feature, 

12-4 In agreement vvith the parties, the Opposition Division notes that the current 
divisional application is an exact copy of Hie parental application as origlnal!y 
filed, Consequently, any subject matter having a basis in the parent application 
as originally flied (Article 76(1) EPC) would have also a basis under Article 123 
(2) EPC in the application as originally filed and vice versa. 

With regard to a basis in the application as originally filed the Opposition 
Division observes ttH:) following. 

First, concerning claim 1, the teleological functional feature "tllat enz.ymatlca!!y 
degrades a herbicide selected from the group consisting of a phenoxy auxin 
herbicide and an aryloxyphenoxypropinate herbicide" \'vas re-introduced into 
said claim. Basis for the wording of said feature can be found for example in 
paragraphs (0018} and [0086}, 
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Second, concerning claims 3 and 5, the description specifies in paragraphs 

[0085] and [0086] tllat "ft]he subject invention relates in part to tile 
identification of an enzyme that is not only able to degrade 2A-D, but also 
surprisingly possesses novel properties, which distinguish the enzyrne of the 
subject invention from previously known tfdA proteins, for example. Even 
though this enzyme has very iow homology to tfdA, the genes of the subject 
invention can still be generally classified in the same overall family of a~ 
ketoglutarate~dependent dioxygenases" and "More specifically, the subject 
invention relates in part to tile use of an enzyme that is r1ot only capable of 
degrading 2,4-D, but also AOPP r1erbicides, No a-ketoglutarate- dependent 
dioxygenase enzyme has previously been reported to have the abWty to 
degrade he1Ncides of different chemical classes and rnodes of action. 
Preferred enzymes and genes for use according to the subject invention 
are referred to herein as AAD-1 (Aryloxy Alkanoate Dioxygenase} genes 
and proteins, This invention also relates in part to the identification and use of 
genes encoding aryloxyalkanoate dioxygenase enzymes that are capable 
of degrading phenoxy auxin and aryloxyphenoxypropionate herbicides. 
Thus, the subject invention relates in part to tf1e degrm::lation of 2A­
dichlorophenoxyacetlc add, other phenoxy.alkanoic auxin herbicides, and 
aryloxyphenoxya!kanoate herbicides by a recombinantly expressed AAD- ·1 
enzyme" (emphasis added by the division). Accordingly, the enzyme of the 
invention is a a-1<.etoglutarate-dependent dioxygenase, more speciflca!I}' an 
arylo:<yalkanoate dioxygenase (AA0-1) which degrades phl':noxy auxin and 
aryloxyphenoxypropionate t1erbicldes. The feature "wl1erein a nlic!eic add 
molecule hybridizes under stringent conditions \'\,'ith the full complement of a 
sequence selected from SEO l D NO: 5, 3 or 4" is derivable from the wording 
in paragraph [0·1 ·12]: "one way to characterize these classes of proteins and 
the polynucleotides that encode them is. by defining a polynuc!eotide by its 
abHlty to hybridize, under a range of specified conditions, with an exemplified 
nucleotide sequence (the complement thereof andior a probe or pmbes 
derived from either strand) and/or by their ability to be amplified by PCR using 
primers derived from the exemplified sequences" plus paragraph [0124]: 
"preferably, hybridization of the po!ynucleotlde is fast conducted followed by 
washes under conditions of low, moderate, or high stringency by techniques 
well-known in the art" and paragraph [0·126J: "Hybridisation characteristics of a 
rnolecu!e can be Lised to define polynucleotides of the subject invention. Thus 
the subject invention includes polynucleotides {and/or their complements, 
preferably t11eir full complements) that hybridize with a po!ynuc!eotide 
exemplified tierein. That is, one way to define a gene (and the protein lt 
encodes}, for example, is by its ability to hybridize (under any of the conditions 

specifica!!y disclosed herein) with a known or specifica!!y exemplified gene", 
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"Wherein said protein is at least 70% identical" is derivable from paragraph 
[0142]: "Certain proteins of the subject invention have been specifically 
exempHfied herein, As tt1ese proteins are merely exemplary of the proteins of 
the subject invention. it should be readily apparent that the subject invention 
comprises variant or equivalent proteins (and nucleotide sequences coding for 
equivalents thereof) having the same or similar activity of the exemplified 
proteins. Equivalent proteins will have amino acid similarity (and/or homology} 
wlti1 an exemplified protein. Tht1 amino acid identity wlH typically be at least 
60%. preferably at !east 75~};, more preferably at !east goo;.;, even more 
preferably at !east 90°1~. and can be at !east 95".l-,. Preferred proteins of the 
subject invention can also be defined in terms of more particular identity and/ 
or similarity ranges. For exarnple, the identity and/or sirnHarity can be 49, 50, 
51,52,53,54,55,56,57,58,59,60, 61,62,63,64, 65,66,67,68,69, 70, 71, 
72, 73, 74, 75, 76, 77, 78,79,80.81,82,83,84,85,86,87,88,89,90,91, 92, 
93, 94, 95, 96, 97, 98, or 99~10 as compared to a sequence exemplified or 
suggested herein, Any number listed above can be used to define the upper 
and lower limits'\ Paragraphs [0045] to [0047] disdose "a protein encoded by 
a nudeic acid molecule selected from the group consisting of SEO ID N0:3, 
SEQ !D NO:4 and SEQ ID NOS' as follows: "SEQ ID NO: 3 is the nucleotide 
sequence of AAD-1 (vJ) from Sphingobium herbicidovorans. SEO !D NO: 4 is 
the nucleic acid sequence of the native AAD- t gene with internal Not! 
restric:tion slte removed. This gene is designated AAD~ 1 (v2). DNA sequencing 
confirmed that the correct PCR product was generated, but an inadvertent 
change was made at amino acid #212 from arginine to cysteine. SEQ ID NO: 
5 is a "plant-optimized" DNA sequence AAD-1 (v3). 

Third, concerning claim 2, the feature "a polynucleotide" is based on claim 44. 
The polynuc!eotide "encoding a protein that enzymatically degrades (i) an R· 
enantiomer of chiral phenoxy auxin herbicides in addition to achiral phenoxy 
auxins", see paragraph [0074]. 

"{ii} an ary!oxyphenoxypropionate herbicide, or 

{Hi) a phenoxy auxin herbicide ancl an aryloxyphenoxypropionate herbicide", 
see paragraph [0020]. The feature "wherein a nucleic add molecule hybridizes 
under stringent conditions with the full complement of a sequence selected 
from SEQ ID NO: 5, 3 or 4" is derivable from the wording in paragraph [0112]: 
"one way to characterize these classes of proteins and the po!ynuc!eobdes 
that encode them is by defining a polynuc!eotide by its ability to hybridize, 
under a range of speclfied conditions, with an exemplified nucleotide sequence 
(the complement thereof and/or a probe or probes derived from either strand} 
and/or by U1eir ability to be amplified by PCR using primers derived from the 
exemplified sequences" plus paragraph [0124]: "preferably, hybridization of 
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the po!ynucleotide is first conducted fo!!m,ved by washes under conditions of 
lov.i, moderate, or high stringency by techniques well-known in the arr and 
paragraph [0126]: "Hybridisation characteristics ot a molecule can bi:;; used to 
define polynucleotides of the subject invention, Thus the subject invention 
includes po!ynucleotides (and/or their complements, preferably their full 
complements) that hybridize with a polynucleobde exemplified herein, That is, 
one way to define a gene (and the protein it encodes). for example, is by its 
abinty to hybridize (under any of tht1 conditions specifically disclosed heroin} 
with a known or specifically exemplified gene". 

For the reasons above, the Opp\":)Sition rnvision o..-:insiders that the claimed 
subject-matter is derivable from the application as originally meet 

The wording ot now claim 2 does not to extend the scope of protection 
conferred by the patent as granted. The Opposition therefore considers that 
the requirernents of Article i 23(3) EPC are fulfilled. 

'l 3 Priority entmement (Article 87 EPC) 

13.1 The Opponent raises the objection that the claims as granted are not entitled 
to the priority date of 30 April 2004 {US60/567,052; document 07) and the 
relevant date being the international filing date of 2 May 2005. Thereby, 
documents D'l 2 and Di 5 are prior art within the meaning of Article 54(2) EPC. 
According to the Opponent, the priority application contains less teaching than 
the subsequently filed parent and divisional application, for exarnp!e no claims 
were filed with the priority document In addition, a number of sequences, 
figures and examp!es are missing from said c.iocument 

More specifically the Opponent raises the following objections. Wit11 mgard to 
claim 1: the priority docum11nt merely discloses proteins having o:-ketog!utamte 
dependent dioxygenase- activity in connection i>Vith degradation of pi1enoxy 
auxlns or ary!oxyphenoxyaikanoates, there ls no specific link betvveen Hm 

stringency conditions for hybridization and the sequences of SEQ ID NO: 3-5 
and additionally, there is no connection betvveen plant promoters and said 
hybridising nucleic acids, Claim 2 mentions codon bias optimized for plants 
whereas paragraphs [0111] and [0222] indicate codon bias "more closely 
allgned to the plant target sequence''. Claim 3 specifies the proteins have R­
specific a!pha-ketog!utarate dependent dioxygenase activity to 2A-D which is 
an achiral phenoxy auxin. The priority application does not provide for R­
specific dioxygenases relative to 2,4-D. Claim 4 refers to nucleotide of SEQ ID 
NO: 5, said sequence differs in tile 3' end in the priority application and the 
patent The general language of claim 6 is not derivable from the priority 
application which uses a more llrnited language on page 56. 
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13,2 With respect to the claims that am in his view objected to by the Opponent 
under novelty or inventive step using documents 012 and Di 5, the Propdetor 
submits that the subject matter of claim 1 had a basis in 07, particularly in 
paragraphs [0092] to (0i 06], [0059], [0019], [100], [01 0i L [0035]·[0037], 
[01-16], [0094], [0093] and [0132J. Furthermore, the 3' end of the sequence in 
SEO ID NO: 5 is ldentical in both the priority document and the patent In 
addition to the parts referred to in conjunction with clait-n 1, the Proprietor 
indicates paragraphs [0019], pos·q and [0061] as a basis for claim 2_ Tl1e 
amended enzymatic activity in claim 4 (granted claim 3) has a basis in 
paragraph [0051], whereas claim 6 (granted claim 5) is based on paragraph 
[140}, pages 49 and 51 and Table 14_ Claim 8 (granted claim 7) finds a basis 
in paragraph [0019] and claim 10 (granted claim 9) in paragraph [0092] ot U1e 
priority document D7. 

13,3 The Opposition Division refers to the Guidelines for Examination at the EPO, 
Part F - Chapter V!-2, 1,3 which state "the expression "the same invention" 
in Art 87{1) means that the subject-matter of a c!airn in a European 
application may enjoy the priority of a previous application only if U1e s!{i!led 
person can derive the subject-matter of the ciaim directly and 
unambiguously, using common general knowledge. from the previous 
application as a whole, This means that the specific combination ot features 
present in the c!aim must at least impHcmy be disclosed in the previous 
application (see F-Vl, 22 and G 2/98)" (ernphasis added by the Division)_ 

First, concerning claim i. the following features are disclosed in the respective 
paragraphs of D7. Paragraphs [0092] to 10·1◊6]: polynucleotides encoding an 
a-ketoglutarate-dependent dioxygenase (paragraph {0059]. which is capable 
of degrading phenoxy auxin and ary!phenoxyproprionate herbicides 
{paragraph [0019]), Paragraph [0094] mentions that "the subject invention 
includes the use of the exemplified polynudeotides shown in the attached 
sequence Hsting", Le. AAD-i nucleotide (SEO ID NO: 3-5) and amino add 
{SEO !O NO: 9) sequences, see paragraphs [0035]-[0037] and [0040], 
Comparing the sequence wit11 SEQ 10 NO: 5 in the priority document 07 with 
that of the patent it appears that both comprise an identical 3' end consisting 
of CTTAATCACCT AGAGCTC, According to paragraph [0100] "the subject 
invention includes polynudeotides (and/or their complements, preferably their 
full complements} that hybridize with a polynucleotide exemplified herein, That 
is, one way to define a gene (and the protein it encoc..les), for example, is by its 
abBlty to hybridize (under any of the conditions specifically disclosed herein} 
with a known or specifically exemplified gene", for example "stringent" 
condltions for hy-brldization, see paragrapf1 rorn·q, According to paragraph 
[0116] "Preferred proteins of the subject invention can also be defined in terms 
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of more particular ldentity and/or similarity ranges. For examp!e, the identity 
and/or similarity can be 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 6i, 62. 
63,64,65,66.67,68,69, 70. 7i, 72, 73, 74, 75. 76, 77, 78,79.80,81,82, 83, 
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96. 97, 98, or 99% as compared 
to a sequence exemplified or suggested herein. Any number listed above can 
be used to define the upper and lower lirnits". The polynuc!eotide "can be 
placed under tl1e control of a promoter in a host cell ot interest", see 
paragraph [0093], "either by constitutive or inducible promoters. in the plant 
ceW', se~ paragraph [013.2]. 

Second, concerning claim 2, the following features are disclosed in the 
respective paragraphs of D7. ln addition to the paragraphs indicated above in 
conjunction with claim 1, the enzymatic activities of the daimed AAD-·1 protein 
are specified in paragraphs {0019] and [0061 }: degradation of phenoxy acid 
and aryloxyphenoxyproprionate herbicides (claim 2 (ii) and (iii)), paragraph 
[0051]: degradation of the R-enantlomer of the chlra! phenoxy auxins in 
addition to achiral phenoxy auxins (daim 2 (i}}, 

Third, concerning claim 4, the amended wording "R-·specific a!p!1a• 
ketog!utarate dependent dioxygenase activity relative to phenoxy auxins" is 
based on paragraph [005·1J. 

Fourth, concerning claim 6, paragraph [140] mentions plant promoter and 
promoters of viral origin. Furthermore, paragraphs [O 193] and [O 199] make 
reference to the ''CsVr.,Av promoter", However, the person skilled in the aii is 
aware of the full name '·cassava vein mosaic virus promoter" as defined in the 
application as originally flied on page 66 in legend of Table 14. 

Fifth, concerning claim 8, paragraph [0019} mentions ''methods of using an 
AAD-1 gene as selectable rnarker for identifying plant cells and whole plants 
transformed with AAD-1". Although the parag!'apti does not rnake- reference to 
the steps of collecting and assaying a sample from tl1e plant their presence in 
the claimed method is considered common knowledge, 

Sixth, concerning daim 10, paragraph [0092] mentions "methods of identity1ng 
and characterizing genes. that enco.-cte proteins having the desired herbicidal 
activity" using prirners for PCR or probes. 

Tak.en together, the Opposition Division considers that the claims are entitled 
to priority. Accordingly, documents Di2 and 015 do not form prior art within 
the meaning of Article 54(2) EPG. 

14 Article 100(a) EPC in conjunction with Article 54 EPC 
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14, 1 The Opponent raises objections concerning lack of novelty of the subject 
matter of granted claims 1, 5, 7, 8 and 9 in view of the disciosure of 08. Tf1e 
document describes transgenic plants ex.pressing tkJA from Alca!igenes 

eutrop.hus under control of the CaMV 35 S promoter resulting in resistance to 
2,4--0 herbicide, The tfdA coding region, disclosed in D2, hybridizes under 
stringent conditions to the nucleic acid encoding a protein of SEO !D NO: 9, as 
derivable from the experimental data provided in document 0-1, TtdA 
possesses a 2,4"0 degrading activity, see page 3, paragraph 11 of U1e 
applicabon. A similar argumentation is formulated for said claims in view of the 
disclosum of document D9 tor claims 1 and 5; and furtller in view of 
documents D1 O and D11 for claims 1 , 5, 7 and 9, 

i 4.2 The Pmprletor subrnits that granted claim 1 was spilt into two independent 
claims, claims 1 and 2. Claim 1 was amended and further defined by structural 
terrns, L e. by including a reference to 70% identity. Slnce tt1e tfdA encocling 
gene and the nucleic acid in SEO ID NO: 9 share on!y 32°1~ identity the 
objection is overcome. Claim 2 was defined by functional terms, Le. enzymatic 
activities, which am not assigned to tfdA. Thereby the novelty· objection is 
overcome, 

14.3 \Mth regard to claim 1 the Opposition Division notes that documents 08 to 
D11 disclose transgenic plants {tobacco. cotton or mustard} comprising an 
isolated polynudeotide (tfdA gene from Afca!'igenes eutrophus/Ralstonia 
eutropha) that encodes a protein (2,4-dicfilorophenoxyacetate 
monooxy•genase, DPAM) that enzymatically degrades a herbicide selected 
frorn the group consisting of a phenoxy aux.in herbicide (2,4--0) and an 

aryloxyphenoxypropionate herbicide wherein said po!ynudeotide hybridizes 
under stringent conditions with the full complement of a nudeic acid molecule 
that enco-des SEQ m N0:9, as evidenced by experimental data sr10wn in D1, 
wherein said plant expresses said po!ynucleotide and produces said protein. 
Tf1e following technical feature was not disclosed in 08 to 012: "wherein said 
protein is at least 70';10 identical with a protein encoded by a nucleic acid 
molecule selected from the group consisting of SEQ lD NO:3, SEQ ID NO:4 
and SEQ !D NO:5", lndeed, as derivable from sequence alignments between 
the TFDA protein of D8 (see also 02) and the AAD-1 protein of the patent 
presented in document 04, the identity of the claimed proteins encoded by 
SEO !D NO: 3 (protein with SEO !D NO: 9) 'Nith the protein disclosed in 
document 08 is merely 32% which lies far out of the claimed range of "at least 
70%i identity", The same holds true mutatis mutandls for nucleic adds in SEQ 
ID NO; 4 and 5 which encode proteins that only dif-fer in one or two amino add 
positions from the protein in SEO ID NO: 9 by t!1at resulting in comparable 
identHies, 
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Accordingly, da.im i ls nove! over documents 08 to D11. 

VVith regard to c!airn 2 the Opposition Division notes that documents 08 to 
D11 disclose transgenic p!ants (tobacco, cotton or mustard) comprising an 
isolated p.ol~lnudeotide (tfdA gene from Ak-;afigenes eutropi'lus/Ralstonia 
eutropha) that encodes a protein (2,4-dichlorophenoxyacetate 
monooxygenase, DPAf,,.,1) wherein said po!ynucleotide hybridizes under 
stringent conditions with the full complement of a nucleic acid molecule that 
encodes SEO ID NO:9, as evidenced by experimental data shown in 01, 
wherein said plant expresses said polynucleotide and produces said protein. 
n1e following lechnlca! features were not disclosed in 08 to 011: 

"the protein enzymatic.any degrades 
(i) an R-enantiomer of chiral phenoxy auxin herbicides in addition to achiral 
phenoxy auxins, 
(ii) an aiylo.xyp.henoxypropionate herbicide, or 
{iii) a phenoxy auxin herbicide and an aryloxyphenoxypropionate herbicide", 

Accordingly, daim 2 is novel over documents 08 to 011. 

Claims 3-11 are dependent on or make direct reference to claim 1 or 2 and are 
therefore novel as well. 

Taken together, Lhe Opposition Division considers that the subject matter of 
claims i to "I 1 is novel. 

15 Article 1 00(a) EPC in conjunction with Article 56 EPC 

15, 1 The Opponent raises a first objection against the subject matter of granted 
claim 2 in view of document 08 {or any of documents 09 to 012) in 
combination wlth document 018. Said clalm merely specifies that the 
polynudeotide comprises a codon bias that is optimized for expression in 
plants. Such codon optimization is however common kno'¥v!edge, as derivable 
from docurnent 018 cited on page 58 of the application; further the 
optimization of AAD-1 was outsourced and therefore a workshop. adaption, A 
second objection is raised against claim 3 in view of document D8 (or any< of 
documents D9 to 012) in combination with 015. The difference, stereospecific 
{R--spedfic) activity towards a phenoxy auxin results in the technical pmblem 
of provision of stereospedfic (R-specific) activity towards a phenoxy auxin. 
Document 015 discloses such a coding region identlcal to SEQ !O NO: 3 (with 
one exception) and encoding an identical protein, The skilled person 'h'OU!d 

substitute tl1e tfdA gene of document 08 with t11at of document Di 5 and 
thereby arrive at the subject matter of claim 3. A third objection is raised 
against claim 4 with document D8 (or arw of documents D9 to D12) as closest 
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art The technical problern is the provision of alternative phenoxy auxin 
herbicide degrading enzyme encoding polynucleotide constructs. Document 
014 discloses a nudeotide sequence being codon optimized according to 
general t,now!edge to arrive at the nucleotide sequence of SEQ !D NO: 5. A 
fourtl1 ob1ection is raised against claim 10 starting from document D8 (or any 
of docurnents D9 to D12) as closest prior art in combination with common 
general knowledge. Said claim further specifies the use of an antibody in t11e 
detection method, The specification already acknowledges the preparation of 
antibodies by standard procedures, thereb1i lad{ing an inventive step. 

15.2 n,e Proprietor submits that the structural feature "70% identity" introduced into 
granted daim 1 and the functional features relating to specific enzymatic 
actlvlties specified in claim 2 recite additional features not disclosed in any of 
the documents cited by the Opponent. In this context the Proprietor further 
reiterates his view that documents 012 and Di 5 are not citable prior art. 

In this respect, lhe Opposition Division refers to the "rxob!em and solution 
approacl1" that is usually used to assess inventive step. According to the Case 
Law of Hie Boards of Appea! of the EPO, 6tl1 edition, 201 O (page 162}, this 
"consists essentially of 

(a) identifying the "closest prior art", 

{b) assessing the technical re-suits (or effects) achieved by ttle claimed 
invention when compared with the "closest state of the art" established, 

(c) defining the tect1nical problem to be solved as the object of the invention to 
achieve these results, and 

{d) examining whether or not a shiHed person. having regard to U1e state of tile 
art within the meaning of Art 54{2) EPC, would have suggested the claimed 
technical features in order to obtain the results achieved by the claimed 
invention", 

Claim 1 is directed to a po!ynuc!eotide that encodes a protein having a­
ketog!utarate-dependent dioxygenase activity and enzymatically degrades a 
herbicide selected from the group consisting of a phenoxy auxin herbicide and 
an ary!oxyphenoxypropionate (AOPP) herbicide, wherein said polynuc!eotide 
hybridizes under stringent conditions with the full complement of a sequence 
in SEO m NO: 3, 4 or 5, and wherein said protein is at !east 70% identical with 
a protein encoded by a nucleic acid molecule selected from the group 
consisting of SEQ !D N0:3, SEO ID N0:4 and SEO ID N0:5. 

In accordance with the Opponent and the Proprietor, the Opposition rnvision 
considers document D8 to represent prior art disclosing subJect matter 
conceived for the same purpose or aiming at the same objective. 
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Said document discloses an isolated polynucleotide {tfdA} that encodes a 
protein (DPAM) that enzymatically degrades a phenoxy auxin herbicide (2,4-
D) \~'herein said po!ynucleotide hybridizes under stringent conditions with t11e 
full complement of a nuc!eic acid molecule that encodes SEQ !D NO:9. 

Tf1e subject-matter of daim 1 differs from these transgenic plants in H1at said 
protein is at !east 70~10 identical with a protein encoded by a nucleic acid 
molecule selecteci from the group consisting of SEQ lD N0:3, SEQ ID N0:4 
and SEO !D N0:5 (AAD-1, rpdA gene}. 

Tt1e objective problern to be solved by tile present application resides in the 
provision of a polynuc!eotide encoding a protein that confers resistance to a 
phenoxy auxin herbicide and an AOPP herbicide in plants. 

The solution provided is a polynuc!eotide encoding A/\0-1 (rpdA) from 
Sphingobiurn herbicidovorans. 

Document D14 discloses the rpdA gene and protein s01.1uences from 
SphingoNum herbicidovorans. The document is, however, siient on the 
expression ot t11e AAD-1 encoding gene under control of a promoter functional 
in plant cells to generate transgenic plants with herbicide resistance, 

As stated above, docurnent 08 describes transgenic plants with 2,4--D 
resistance resulting from expression of a 2A·D degrading enzyme (tfdA) from 
Alcaligenes eutrophus. A person shi!led in the art QQlJ.ld in principle have 
combined the teaching of 08 and 014 and arrive at the claimed solution, 

However, there is no suggestion in any of the cited document that ~:R.uls:J have 
incited him to do so. In fact, there was no indication in document D14 that 
AAD· 1 would degrade AOPP herbicides and thereby generating plants that 
are resistant to both phenoxy auxin and AOPP herbicides" 

For these reasons, t11e solution proposed in claim 1 involves an inventive step, 

Claim 2 is directed to a polynuc!eotide that encodes a protein that 
enzymatically degrades 
{i) an R-enanuomer of chiral phenoxy auxin herbicides m addition to achiral 
phenoxy auxins, 
(ii) an aryloxyphenoxypropionate herbicide, or 
(Hi) a phenoxy auxin herbicide and an ary!o.xyphenoxypropionate herbicide, 
wherein said polynuc!eobde hybridizes under stringent conditions with the full 
complement of a nucleic add molecule that encodes SEQ ID N0:9. 

The Opposition Division considers document D8 to represent prior art 
disclosing subject-matter conceived for the same purpose or aiming at the 
same objective, 
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Said document discloses an isolated po!ynucleotide {tfdA} that encodes a 
protein (DPAM) that enzymatically degrades a phenoxy auxin herbicide (2,4-
D) \~'herein said polynucleotide hybridizes under stringent conditions with t11e 
full complement of a nuc!eic acid molecule that encodes SEQ !D NO:9. 

Tf1e subject-matter of daim 2 differs from these transgenic plants in H1at said 
protein enzymatically degrades 

(l) an R-enantiomer of chiral phenoxy auxin herbicides in addition to achkal 
phenoxy auxins, 
(H) an aiyloxyphenoxypropionate herbicide, or 
(iii) a pl1enoxy auxin herbicide and an ary!oxyphenoxypropionate herbicide. 

The objective problem to be solved by the present application resides in tile 
provision of a polynuc!eotide which when expressed under the control of a 
promoter functional in p!ant ce!!s results in resistance to an R-enantiomer of 
chiral pi1enoxy auxin herbicides; and to a phenoxy auxin and an AOPP 
herbicide, 

The solution provided are plants expressing AAD--1 (rpdA) from Sphir1gobium 
herbicidovora.ns. 

Document 014 discloses the rpdA gene and protein sequences from 
Sphingobium herbfcidovorans. The documents is, however, silent on the use 
of the AAD-1 encoding gene to generate transgenic plants with herbicide 
resistance. 

As stated above, docume!'lt D8 describes transgenic plants with 2.4-D 
resistance resulting from expression of a 2,4-0 degrading enzyme {tfdA) from 
Aica!igenes eutrophvs. A person ski!led in the art QQllld in principle have 
combined the teaching of 08 and 014 and arrive at the claimed solution. 
However, there is no sugg11stion in any of the cited document that~ have 
incited f1im to d.'l so. ln fact, there is no indication in document 014 that AAD-1 
would degrade an R--enantiomer of chiral phenoxy auxin herbicides or AOPP 
herbicides and whereby its expression under control of a promoter functional 
in plant ce!!s generates plants that are resistant to phenoxy auxin and AOPP 
herbicides specified in claim 2, 

For these reasons, the solution proposed in clalrn 2 involves an inventive step. 

The same applies mutatis mutanclis to claims 3-11 which are dependent on or 
directly referring to claims 1 and 2, 

Considering that the objective technical problem stated above is solved by tt1e 
claimed transgenic plants as wen as their non-obviousness, the Opposition 
Division consid11rs that the c!aim6'.i subject matter is inventive, 
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16 Article 1 OO(b) EPC in conjunction with Article 83 EPC 

16.1 The Opponent raises the objection that granted c!alrns 1, 3 and 6 are 
insufficiently disclosed, The application provides support and disclosure only 
tor a limited number ot methods and po!ynucleotldes, Le. those having SEQ ID 
NO: 3-5 wt1ich encode a polypeptide having SEQ !D NO: 9 and transgenic 
plants comprising these whereas the hybridizing polynucleotides encompass 
polynucleotides ent..'Oding a protein with only 32~10 amlno acid sequence 
identity, thereby not being congruent with tile disclosure of the application. 
Moreover, claim 3 pertains to proteins with Fl-specific alpha-ketoglutarate­
dependent dioxygenase activity relative to a 2.4 D t1erbicide where-as 
according to the application 2,4 D ls an achiral phenoxy auxin; no disclosure is 
provided for A-specific dioxygenase-s relative to 2.4·D. 

162 The Proprietor submits that by lnduding tile structural term into claim 1 and 
the functional terms into claim 2 said claims are f urtner limited. In addition, 
claim 4 (granted claim 3) was amended by replacing the reference to 2,4-D 
wiU1 chiral pl1enoxy auxins.. With the amendments made, the Opponent's 
objections are rendered moot. 

16.3 Indeed, the proteins of claim 1 am on one hand defined by their ability to 
degrade- a phenoxy auxin or an AOPP herbicide and on the other hand limited 
by the ability of the corresponding polynuc!eotides to hybridise under stringent 
conditions with the nLic!eic acid of SEO lD NO: 3, 4 or 4 and the identity of 
said protein of at least 70'.Yo with a protein encoded by the nucleic acids of 
SEO !D NO: 3, 4 or 5. Consequently, the proteins referred to in claim am 
considered both functionally and structurally iimited. The proteins can be 
determined by routine experimentation, L e. by determlnatlon of the specified 
enzyrne aetivities and sequence identity LJsing a!iw1ment thereby not involving 
an;, undue burden. The claimed subject matter is tllus congruent with the 
disclosum of the application, 

The same holds true mutatis mutana7s for claim 2 in which the proteins are on 
the hand functionally defined by their ability to de-grade specific R­
enantiomers, an AOPP herbicide and optionally a phenoxy auxin and on the 
other hand limited by the abiiity of the corresponding polynuc!eotides to 
hybridise under stringent conditions with the nucieic acid encoding the protein 
with SEQ !D NO: 9. 

Consequently, the proteins referred to in claim 2 are both functionally and 
structuraUy limited. The proteins can be determined by routine 
experimentation, i. e. by determination of the specified enzyme activities and 
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sequence identity using alignment, thereby not involving any undue burden. 
The claimed subject matter is thus congruent with the disclosure of the 
a.pplicaUon, 

Claim 4 now specifies the encoded proteins as having R-specific alpha­
ketoglutarate--dependent dioxygenase activity relative to chiral phenoxy auxins 
wt1ich is congruent with the disclosure of the applicalion, see paragraph [0074) 
of the application as originally filed. 

Taken together, the Opposition Division considers that the subject matter of 
claims ·1. 2 and 4 ls disclosed in a manner sufficiently clear and complete for lt 
to be earned out by a person skiiled in the art. 

·17 Decision 

Tt1e grounds of opposition under Article 1 00(a}, {b) and (c) EPC do not 
prejudice maintenance of U1e patent in amended form. 

Taking into account the amendments made by the Proprietor the patent and 
the invention, to which it relates, meet the requirements of the EPC, Article 
101 (3)(a) EPC. 

According to Article 106 EPC, this decision is subject to appeal. !f such appeal 
is filed, it shalt have suspensive effect. ln accordance with Artide i 07 EPC, 
any party to the proceedings adversely affected by the decision may appeaL 
Notice of appeal must be filed at the EPO within two months after' the date of 
notification of the decision appealed.. The notice shall not be deemed to have 
been filed until the appeal fee has been paid, In case of an appeal, a written 
statement setting out the grounds for appeal must be filed wit!lin four months 
from notification of tt1is decision (Article 108 EPC). 
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1 The European patent E.P 2 308 977 B1, Application number ·10 012 202.7, 
titled '·Novel herbicide resistance 9ene (hereinafter: "the patent") in the narne 
of Dow AgrnSciences, LLC (US) was granted on 6 March 2013, 

2 The Opponent (Bayer CropScit:1nce NV (BE)), represented by ML ,L Desomer 
of Bayer CropScience NV (BE), opposed the patent in ils whole extent under 
Articles 1 00(a), 1 00(b) and 1 00(c) EPC. The opposition was filed in electronic 
form on 6 December 2013. 

3 The Proprietor, repn1sented by Dr, J. Z'Nicker of ZSP Patentanwalte (DE), 
reqtJested that the opposition be rejected and the patent be maintained on the 
basis of amended c!alrns as 1 to 22 of the Mah1 Request provided in electronic 
form on 28 July 2014. 

4 Both parties requested ora! proceedings, 

s On 7 December 20i 5- the opposition division issued a summons to attend oral 
proceedings on 5 .AprH 2016, 

6 On 29 January 2016 the Opponent informed the Division that no further 
submissions will be made and withdrew his request for ora! proceedings, 

7 On 29 Januaiy the Proprietor conditionally withdrew his rec;uest for oral 
proceedings. 

s. In the brief communication dated 11 February 2016 the Division informed the 
parties that the summons to attend oral proceedings have been cancelled, that 
the procedure \'Viii be continued in writing and further of the preliminary 
intention to grant a patent on the basis of the Main Request, filed in electronic 
form on 28 Jul)' 2014, 
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9 In reply to the communication the Proprietor submitted an amended page 3 of 
the description on 16 February 2016. The Opponent was gh,,en the chance to 
provide comments within two months which he did not 

1 o The numt<1.'?ring of the cited documents tol!ows the numbering ot references 
from the Opponent's submissions and will be adhered to in the rest of H1e 
procedure: 

D1 Autoradiographs from hybridisation expel'iments between AAD-1 and tfdA 
nucleic adds 

02 WOLFGANG R STREBER ET AL: ''Analysis, Cloning, and High-Level 
Expression of 2,.4-Dich!orophenoxyacetate Monooxygenase Gene tfdA of 
A!caligenes eutrophus JMP134", 
JOURNAL OF BACTERIOLOGY, AMERICAN SOCIETY FOR 
MlCROBiOLOGY, US, 
VOL 169, no, 7, 1 July 1987 (1987-07-0·q, pages 2950-2955, 
XP001315263, 
ISSN: 0021-9193 

03 FUKUMOR! FUMIYASU ET AL: ''Alcaligenes eutrophus JMP134 "2,4-
dich!orophenox~'acetate monooxygenase" ls an a.!pha-ketoglutarate­
dependent dloxygenase", 
JOURNAL OF BACTERIOLOGY, 
vol. 175, no, 7, 1993. pages 2083-2086, 
iSSN: 002i -9193 

D4 Amino acid sequence alignment between TFDA and AAD-1 proteins. 

D5 HULSE J D ET ,AL "CARN!TINE BiOSYNTHESIS BETA 
HYDROXYLATION OF TRI METHYL LYSINE BY AN ALPHA KETO 
GLUTARATE DEPENDENT MITOCHONDRIAL DI OXYGENASE", 
JOURNAL OF BIOLOGICAL CHa,/ilSTRY, 
vol. 253, no, 5, 1978, pages 1654-1659, 
iSSN: 0021-9258 

06 EICHHORN ERlC ET .AL: "Characterization of a!pha-!~etog!utarate-­
dependent taurine dloxygenase from Escherichia coli", 
JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 272., no. 37, i 997, pages 23031-23036, 
iSSN: 0021-9258 
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08 STREBER W R ET Al: 'TRANSGENIC TOBACCO PLANTS 
EXPRESSING A BACTERIAL DETOXIFYING ENZYME ARE 
RESISTANT TO 2,4-D", 
BIOTECHNOLOGY. THE INTERNATIONAL MONTHLY FOR 
iNDUSTRIAL BIOLOGY, NATURE PUBLISHING GROUP, US, 
vol. 7, no. 8, 1 Januar)' 1989 (1989-01-01), pages 811-816, 
XP008062554, 
ISSN: 0733-222X, DO!: 10. '1038/N8T0889-811 

09 LYON B R ET AL: "EXPRESSION OF A BACTERIAL GENE !N 
TRANSGENIC TOBACCO PLANTS CONFERS RESISTANCE TO THE 
HERBICIDE 2 4-D", 
PLANT ~._,1QLECULAR BIOLOGY, 
vol. 13, no. 5, 1989, pages 533-540, 
lSSN: 0167-4412 

D10 LYON BRUCE R ET AL: "Cotton plants transformed with a bacterial 
degradation gene are protected from accidental spray drift damage by the 
herbidde 2.4---dichlorophenoxyacetic acid", 
TRANSGENIC RESEARCH, 
vol. 2, no. 3, 1993, pages 162-169, 
!SSN; 0962-8819 

0·11 BAYLEY C ET AL: "ENGINEERING 2,4-D RESISTANCE INTO 
COTTON", 
THEORETICAL AND APPLIED GENETICS, SPRtNGER, BERUN, DE, 
vol. 83, no. 5, 1 January 1992 (1992-01-01), pages 645-649, 
XP002037287, 
ISSN: 0040--5752, DOI: 10,1007/BF00226910 

D12 BISHT NA VEEN CHANDRA ET AL: "Development of 2,4-D-resistant 
transgenics in lndlan oilseed mustard (Brassica juncea)", 
CURRENT SC! ENCE (BANGALORE), 
vol. 87, no, 3, 10 August 2004 (2004·08-10). pages 367-370, 
lSSN: 001 ·1.339-1 

013 Alignment of the nucleotide sequence of SEQ lD NO: 3 of the patent wW1 
the nucleotide sequence of entry Af 516751 (Rhodoferax sp P230 rdpA 
gene) 
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D14 AF5 i 6751 nucleotide sequence, version of June 26, 2003 

Di 5 SCHLEINITZ KATHLEEN M ET AL: "Localization and characterization of 
t~lo novel genes encoding stereospecific dioxygenases catalyzing 2{2,4-, 
dich!orophenoxy}propionate deavage in Delftia acidovorans MC1 ", 
APPLIED AND ENVIRONMENTAL t',A!CROBIOLOGY, AMERICAN 
SOCIETY FOR M!CROB!OLOGY, US, 
vol. 70, no, 9, 1 September 2004 (2004-09-0i ), pages 5357-536S, 
XP002549093, 
ISSN: 0099-2240, DOI: 10, 1128/AErvt 70,9,5357·53652004 

Di 6 Alignment of the nucleotide sequence of SEQ lD NO: 3 of the patent with 
the nucleotide sequence entry AJ628859 (Sphingomonas herblddovorans 
tnpA gene) 

Di 7 AJ628859 nucleotide sequence, version of March 3, 2004 

D18 WO 97t13402 A'1 (DOWELANCO [US]) 17 April ·1997 {i997-04-·17) 

D19 WO 87/05629 A 1 {PLANT GENETIC SYSTEMS NV [BEJ; BIOGEN NV 
[NL]) 24 September 1987 (1987-09-24) 

020 WO 0;3/013224 A2 (BA YER BlOSC!ENCE NV [BE]} 20 February 2003 
(2003--02 · 20) 

021 US 5 463 175 A {BARRY GERARD F [USJ ET AL) 31 October 1995 
( 1 995-1 0<31 ) 

D22 US 2003/135879 A 1 (WEEKS DONALD P [US] ET AL) 17 July 2003 
{2003-07· 17) 

WO 96/33270 Al (AMERICAN CYANAMlD CO [USJ; KAKEFUDA 
GENICH! [US]; OTT KARL HEINZ [US];) 24 October 1996 (1996-·10-24) 

It Reasons for the Decision 

1 -i Admissibility 

The opposition is admissible since it fulfills the requirements of Article 99{1) 
and Rule 76 EPC. 

12 Article 100(c) EPC in conjunction with Articles 76(1) and 123{2} EPC 
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i 2.2 The Opponent states that the sul1ject matter of the gr£'!ntQQ daims goes 
beyond the disc!osure of the application as orlginaliy filed. The Opponent 
further rnentions that the current divisional application is an exact copy of the 
parental application. Accordingly, any such subject matter glves rise to 
objections under Article 76(1) EPC. 

The following claims are objected to: 

1. Claim 1 pertains to a method of controlling a weed in ''an area" whereas 
originally filed claim 13 mentioned ''a field". The feature ''area" is only 
mentioned in connection with g!yphosate use and occurrence of ,Need tolerant 
thereto in paragraphs [0005} and [0007}. 

2. The combination of the specified enzymatic activity with the hybridisation 
conditions in claim 1 resulting in a wide range of nucleic acids claimed. 

Thus origlnaHy filed c!aim 13 is much more Hmited as granted c!airn i, namely 
to a method of contrornng a weed in a field using AAD-1 or a hlghly related 
variant thereof. 

3. The same argumentation applies n1utatis mutandis to claim 19. 

12,3 The Proprietor confirms that the opposed patent was granted for a dlvisional 
application which filed as an exact copy of the parent application as originally 
filed, Accordingly, any subject matter having a basis in the parent application 
as originally filed (Article 7f:l( 1) EPC) has also a basis under .Article 123(2) 
EPC in the application as originally filed, He submits the following with regard 

to the amended claims of the Main Request 

ad 1. The technical feature ''are-a" is found in paragraphs [0005], [0007] and 
[0017J; "giyphosate·· is only mentioned by \fv'ay of example. Therefore the 
method is not !imited to ttlese two feature, 

ad 2, The combination of further technical features of claim 1 is de!ivable from 
paragraphs (0089], [0i 49]. [0087] , [0045H0047} and [0i 20] in combination 
witt1 paragraphs [0050L (0095}, [0·112], [0124], (0126}, [0 127],[0·149] and 
[0151 l plus paragraphs [0150] and [0017] of the application as originally Wed 
and publis!led as WO 2005/107437. 

ad 3. Claim 20 (granted claim 19) relates to "a field'' not to an area. Basis for 
the claim is found in paragraphs [0020], [0078], [0089J and [0095] and tt1e 
parts indicated in conjunction with claim 1 plus paragraphs [0078], [0119] and 
[0158}. 
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Furthermore, llle Patentee indicates originally filed claim 13 and paragraphs 
[0020]. [0074] and [0087] and the parts of the description mentioned above in 
conjunction with claim 1 as basis tor the subject matter of newly introduced 
c!airns 2 and 21 in which the protein is defined in functional terms. 

12.4 In agreement with tile partes, the Opposition Division notes that the current 
divisional application is an exact copy of the parental application as originaliy 
med. Consequently, any subject matter !laving a basis in U1e parent applicaUon 
as originaUy Wed (Article 76{1) EPC) also has a basis under Article 123(2) 
EPC in the application as originaBy filed and vice versa. 

Wlth regard to a basis in tile application as originally filed the Opposition 
Division observes the fol!o1iving. 

First, concerning claim 1. a method of contromng weed is disclosed in 
paragraphs [0020] and [0089]: 'The subJect invention a!so includes methods 
of controlHng weeds wherein said methods comprise app!ylng one or mom 
AOPP. phenoxy auxin, or other ary!oxyalkanoate herbicides. to plants 
comprising an AAD-1 gene". The feature "area" ls derivable frorn paragraph 
[0017]: "The subject invention enables novel uses of novel combinations of 
herbicides and crops, including prep!ant application to an area to bB planted 
immediately prior to planting wit!1 seed for plants that would otherv1rise oo 
sensitive to that herbicide (such as 2,4-0}", The Opposition Division further 
notes that according to the GuideHnes for ExarninaUon at the EPO, Pat1 H -
Chapter V-2, 3.1 "The mp!acement or removal of a feature from a claim does 
not violate Art, 123(2) if the skilled person would directly and unambiguously 
recognise tt1at: 

{i) the feature was not explained as essential in the disc!osure; 

{li} the feature is not, as such, indispensable for the function ot the 

invention ln the light of t11e tect1nicai problem the invention 

serves to solve; and 

{Hi) the replacernent or removal requires no real modification of 

other features to compensate for the change", 

From the description it is not evident that the feature "field" wouid be essential 
or indispensable or its removal would require a modification of the other 
features to compensate. 

"Transgenic plants" are based on claim 5 and paragraph [0149]. Such plants 
may comprise a polynuc!eotide "encoding ary!oxyalkanoate dioxygenase 
enzymes. that are capable of degrading a phenoxy auxin herbicide and an 
aryloxyphenoxypropionate herbicide", see for example paragraph [0020]. 
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"Wherein said protein is at least 70% identical" is derivable from paragraph 
[0142]: "Certain proteins of the subject invention have been specifically 
exempHfied herein, As tt1ese proteins are merely exemplary of the proteins of 
the subject invention. it should be readily apparent that the subject invention 
comprises variant or equivalent proteins (and nucleotide sequences coding for 
equivalents thereof) having the same or similar activity of the exemplified 
proteins. Equivalent proteins will have amino acid similarity (and/or homology} 
wlti1 an exemplified protein. Tht1 amino acid identity wlH typically be at least 
60%. preferably at !east 75~};, more preferably at !east goo;.;, even more 
preferably at !east 90°1~. and can be at !east 95".l-,. Preferred proteins of the 
subject invention can also be defined in terms of more particular identity and/ 
or similarity ranges. For exarnple, the identity and/or sirnHarity can be 49, 50, 
51,52,53,54,55,56,57,58,59,60, 61,62,63,64, 65,66,67,68,69, 70, 71, 
72, 73, 74, 75, 76, 77, 78,79,80.81,82,83,84,85,86,87,88,89,90,91, 92, 
93, 94, 95, 96, 97, 98, or 99~10 as compared to a sequence exemplified or 
suggested herein, Any number listed above can be used to define the upper 
and lower limits'\ Paragraphs [0045] to [0047] disdose "a protein encoded by 
a nudeic acid molecule selected from the group consisting of SEO ID N0:3, 
SEQ !D NO:4 and SEQ ID NOS' as follows: "SEQ ID NO: 3 is the nucleotide 
sequence of AAD-1 (vJ) from Sphingobium herbicidovorans. SEO !D NO: 4 is 
the nucleic acid sequence of the native AAD- t gene with internal Not! 
restric:tion slte removed. This gene is designated AAD~ 1 (v2). DNA sequencing 
confirmed that the correct PCR product was generated, but an inadvertent 
change was made at amino acid #212 from arginine to cysteine. SEQ ID NO: 
5 is a "plant-optimized" DNA sequence AAD-1 (v3). This "gene" encodes SEQ 
ID NO: i 1, which is the same as SEQ !D NO:9 except for the addition of an 
alanine residue at the second position, The additional alanine codon (GCT) 
was included to encode an Nco I site (CCATGG} spanning the ATG start 

codon, to enable subsequent cloning operations". In paragraph [0050] it is 
stated that" SEQ ID NO: 9 is the native amino acid sequence encoded by the 
AAD-1 (v1) gene from Sphingobium herbicidovorans". A polynuc!eotide may 
"hybridize under stringent conditions with the fu!! complement of a nucleic acid 
molecule that encodes SEQ lD NO: 9", see paragraph [0112]: "one 'Nay to 
characterize these classes of proteins and the polynuc!eotides that encode 
them is by defining a po!ym1cleotide by its ability to hybridize, under a range of 
specified conditions, with an exemplified nucleotide sequence {the 
complement thereof and/or a probe or probes derived from either strand) and/ 
or by their ablHty to be amplified by PCR using primers derived from t11e 
exemplified sequences" and paragraph [0124]: "preferably, hybridization of the 
po!ynudeotide is first conducted foBowed by washes under conditions of low, 
moderate, or high stringency by techniques welH<,nown in the arr and 
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paragraph [0126]: "Hybridisation characteristics of a molecule can be used to 
define polynucleotides of the subject invention. Thus the subject invention 
includes po!ynucleotides {and/or their complements, preferably their full 
complements) that hybridize with a polynucleotide exemplified herein, That is, 
one way to define a gene (and the protein it encodes), for example, is by its 
abiiity to hybridize (under any of the conditions specifically disclosed herein} 
wiH1 a known ot specifically exemplified gene", 

Second, dairn 2 is based on granted claim 1 ; a polynucleotide "encoding a 
protein that enzymatically degrades (i) an Ryenantforner of chirat ptienoxy 
auxln herbicides in addition to achiral phenoxy auxins", see paragraph [0074], 

"{ii) an ary!oxyphenoxypropionate herbicide, or 

(iii) a phenoxy auxin herbicide and an aryloxyphenoxypropionate herbicide", 
see paragrapt, f0020J. The feature •·wherein said po!ynucleotide hybridizes 
under stringent conditions with the full complement of a nucleic acid molecule 
that encodes SEO ID N0:9" is derivable from the wording in para.graph [0112]: 

"one way- to characterize these classes of proteins and the polynuc!eotldes 
that encode them ls by defining a polynudeotide by its ability to hybridize, 
under a range of spedfied conditions, with an exernp!ified nucleotide sequence 
{tt1e comp!ement thereof and/or a probe or probes derived from either strand} 
and/or by their ability to be amplified by PCR using primers derived from the 
exemplified sequences" plus paragraph [0124]: "preferably, hybridization of 
the po!ynucleotide !s first conducted followed by washes under conditions of 
low. moderate, or high stringency by techniques 1.ve!lyknown in the art" and 
paragraph [0128]: "Hybridisation characteristics of a molecule can be used to 

define polyrmdeotides of the subject invention. Thus the subject invention 
includes po!ynucleotides (and/or their complements, preferably theit full 
complements) that t1ybridiz.e v,1ith a polynucleotide exemplified herein, That is, 
one way to define a gene (and the prote,in it encodes), for example, is b)( its 
abiUty to hybridize (under any of the conditions specifically disclosed herein) 
with a known or specifically exemplifiec1 gene", 

Third, it is noted that the feature "area" is absent in daim 20 'Nhereas t11e 
wording ··a method of controlling at least one weed in a field" is based on 
originaHy filed claim 13 and paragraphs [0020] anc1 [0078]. The other technical 
features of the daim were already identified in conjunction with claim 1, 

Forth, the technical features of claim 21 were already identified in conjunction 
with claim 2. 

For the reasons above, the Opposition Division considers that the claimed 
subjectymatter is derivable from the application as originally filed, 
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The wording of new claim 2 does not to extend the scope of protection 
conferred by n1e patent as granted. The Opposition therefore considers that 
the requirements of Article 123(3) EPC are fulfilled. 

13 Priority entitlement (Article 87 EPC} 

13, 1 The Opponent raises the objection that the claims as granted are not entitled 
to the priorlty date of 30 April 2004 {US60/567,052; document 07} and t11e 
relevant date being the international filing date of 2 May 2005. Thereby, 
documents D12 and Di 5 am prior art within the meaning of Article 54(2) EPC. 

Accordin9 to the Opponent, the priority application contains less teaching than 
the subsequently filed parent and divisional application, i. a. no claims were 
filed 'Nith the priority documenL !n addition, a number of sequences, figures 
and examples are missing from said document. More specifically, a method of 
contromng weeds as broadiy claimed are more specificaJly limited in the 
priority document to plants comprising the AAD-1 gene, Additionally, claim 19 
refers to a nucleotide of SEO !D NO: 5, said sequence differs in the 3' end in 
the priority application and the patent. 

13.2 With respect to the c!aims that were in his view objected to by the Opponent 
under novelty or inventive step using documents 012 and 015, the Proprietor 

submits that the sub_iect matter of clairn i has a basis in D7, particu!ar!y in 
paragraphs [0019], [0063] in combination with paragraphs [0004], [0006] and 
[0016} plus paragraphs {0035]·[00371, [00391, [0040}, !0061], [0069}, [0086], 
[0094], [0098], fOi 00], [0101 J, [0116}, and [Oi 23H0125J of the priority 
document. ln addition to these parts of the description, he indicates 
paragraphs [00191 and [0051] as basis for new claim 2 and paragraph [0053] 
as basis for daim 20. The same parts are indicated as basis for newly Wed 
claim 21. 

13.3 Tt1e Opposition Division refers to Hie Guidelines for Examination at the EPO, 
Part F • Chapter Vl·2, i .3 which state ''the expression ''the same invention" 
in Art 87{1) means that the subject-matter of a claim in a European 
applicatlon may enjoy the priority of a pmvlous application only it the skilled 
person can derive the subject-matter of the ciairn directly and 
unambiguously, using common general knowledge, from the previous 

application as a whole. This means that the specific combination of features 
present in the claim must at least impncmy be disclosed in the previous 
application {see F-VI, 2.2 and G 2/98)" (emphasis added by the Division). 

First, concerning claim 1 , the foUowing features are disclosed in the respective 
paragraphs ot 07. Paragraphs [oo·rnJ and [0063}: "The subject invention also 
includes methods of controlling weeds wherein said methods comprise 
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applying one or more AOPP, phenoxy aLJxin, or other aryloxya!kanoate 
herbicides to plants comprising an AAD·1 gene", paragraph [0017]: 
"Furthermore, the subject invention provides novel methods of preventing the 
development of, and controlling, strains of weeds that are resistant to one or 
more herbicides such as g!yphosate. The subject invention enables novel uses 
of nove! combinations of herbicides and crops, including prep!ant application 
to an area to be planted immediately prior to planting with seed for plants that 
would otherwise be sensitive to that herbicide (such as 2,4·0)", Tl1ese plants 
comprise a, e.g. recornbinant!y expressed, AAD· 1 gene, i.e. transgenic plants 
(s11e paragraphs [0123J and (0124]). The gene encodes an aryloxya!kanoate 
dioxygenase enzyme that is capable of degrading phenoxy auxin and 
arylphenoxypropriona.te 11erbicides, Paragraph [0094] mentions that "tile 
subject invention inc!LJdes the use of the exemplified po!ynucleotides shown in 
the attached sequence listing", Le, AADh1 nucleotide (SEQ m NO: 3-5) and 
amino acid {SEO !D NO: 9) sequences, see paragrapt1s [0035H0037] and 
[0040]. According to paragraph [01 00J "the SLJbject invention includes 
polynuc!eotides (and/or their compiements, preferably tt1ek run complements} 
that hybridize with a polyrn.Jc!eotide exemplified herein. That is, one way to 
define a gene (ancJ the protein it encodes}, for example, is by its ability to 
hybridize (under any ot the conditions specifically disclosed herein) with a 
known or specificaliy exemplified gene", for example "stringent" conditions for 
hybridization, see paragraph [0101 ]. According to paragraph [0·116J "Preferred 
proteins of the subject invention can also be defined in terms of more 
particular identity' andior similarity ranges. For example, the identity and/or 
similarity can be 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 
65,66,67,68,69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,80,81,82,83,84, 85, 
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, or 99% as compared to a 
sequence exemplified or suggested herein. Any number listed above can be 
used to define the upper and lower limits", 

Second, concerning claim 2, the fo!lowlng features are disclosed in the 
respective paragraphs of 07, !n addition to the paragraphs indicated above in 
conjunction with claim 1 , the enzymatic activities of the daimed AAD- ·1 protein 
are specified in paragraphs [0019] and [0061}: degradation of phenoxy acid 
and aryloxyptienoxyproprionate herbicides {claim 2 (ii) and (iii)), para.graph 
[0051]: degradation of the R-enantiomer of the chlra! phenoxy auxins in 
addition to achiral phenoxy auxins (clairn 2 (!)), 
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Third, concerning claims 20 and 21, the feature "field" is disclosed in 
paragraph f 0053] of 07 which states: "Combinations of these different 
chemistry classes and herbicides wm1 ditferent modes ot action and spectra in 
the same field (either sequenHal!y or in tank mix combination) shall provide 
control of rnost potential weeds for which herbicidal control is desired", 

Tak.en together, the Opposition Division considers that the claims are entitled 
to priority. Accordingly, documents 0·12 and D15 do not form prior art within 
the meaning of Article 54(2} EPC. 

14 Article 1 OO(a) EPC in conjunction with Article 54 EPC 

i 4. 1 The Opponent raises objections concerning lack of novelty of tl1e subject 
matter of granted claims 1-3, 11, 12 and 18 in view of the disclosure of D8. 
The document describes transgenic plants expressing ttdA from Alca!igenes 
eutrr1phus under control of the CaMV 35 S promoter resulting in resistance to 
2,4-D herbicide, i.e. transgenic plants were sprayed \1vith 2,4-D (page 813, 
right column). The tfdA coding region, disclosed ln D2, h,tbridizes under 
stringent conditions to the nucleic add encoding a protein of SEO !D NO: 9, as 
derivable from the experimental data provided in document D1. TfdA 
possesses a 2,4-D degrading activity, see page 3, paragraph 11 of the 

application. A similar arw..imentation is formulated for said c!airns in view of the 
disclosure of documents D9 to 011 and late document 0·12. 

14.2 The Proprietor subrnits that granted c!airn 1 was spilt into two independent 
claims, claims 1 and 2. Claim 1 was arnended and furtller defined by structural 
terms, L e. by including a reference to 70v.1h identity, Since the tfdA encocling 
gene and the nucleic acid in SEQ ID NO: 9 share only 32% identity, tt1e 
objection was overcome, Tf1e same limitation was lntroduced into claim 20 
which therefore is novel as vve!L Claim 2 is defined by functional terms, Le. 
enzy·matic activities, which are not assigned to tfdA. Thereby the novelty 
objection is overcome. The same limitation is introduced into claim 21 which 
therefore ls novel as we!!. 

i 4.3 With regard lo daims 1 and 20 the Opposition Division notes that documents 
D8 to 011 disclose transgenic plants (tobacco, cotton or mustard) cornprising 
an isolated po!ynudeotide (tfdA gene from Alca.figenes eutrophus/Ralstonfa 
eutropha) that encodes a protein (2,4~dichlorophenoxyacetate 
monooxygenase, DPAM) that enzymatically degrades a herbldde selected 
from the group consisting of a phenoxy auxln herbicide (2,4-D) and an 
aryloxyplieno.xypropionate herbicide wherein said po!ynucleotide hybridizes 
under stringent conditions with the full complement of a nucleic acid molecule 
that encodes SEQ m N0:9, as e·videnced by experimental data sr1own in 01, 
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wherein said plant expresses said po!ynucleotlde and produces said protein. 
The following technical feab.ire was not disclosed in 08 to D12: "wherein said 
protein is at least 70'fo identical with a protein encoded by a nucleic acid 
molecule selected from the group consisting of SEQ lD NO:3, SEQ ID NO:4 
and SEQ !ONO: 5". Indeed, as derivable from sequence alignments between 
the TFDA protein of D8 (see also D2) and the AAD~ 1 protein of the patent 
presented in document D4, the identity- of the claimed proteins encoded by 
SEQ iD NO: 3 (protein with SEQ !D NO: 9) with the protein dis.closed in 
document D8 is mf.H•eiy 32~1~ which lies far out of the claimed range of "at least 
70'% identity", The same holds true muta.tis mutandis for nucleic adds in SEQ 
ID NO: 4 and 5 which encode proteins that only differ in one or two amino acid 
positions from the protein in SEO lD NO: 9 by that resulting in comparable 
identities. 

Accordingly, daims 1 and 20 are novel over documents 08 to 011. 

With regard to claims. 2 and 21 Lhe Opposition Division notes that documents 
D8 to 011 disclose transgenic plants {tobacco, cotton or mustard) cornprising 
an isolated po!ynudeotide (tfdA gene from Alcaligenes eutrophus/ Ra.fstonia 
eutropha) that encodes a protein (2,4-dichlorophenoxyacetate 
monooxygenase, DPAM} wliemin said po!ynucleotide hybridizes under 
stringent conditions 'Nith the fu!i complement of a nucleic acid molecule that 
encodes SEQ ID N0:9, as evidenced by experimental data shown in Di, 
wherein said plant expresses said po!ynucleotide and produces sald protein, 
The following technical features. are not disclosed in D8 to Di 1: 

"the protein enzymatically degrades 
{i) an R-enantlomer of chiral phenoxy auxin herbicides in addition to achiral 
phenoxy auxins, 
(ii) an arylfJxyphenoxypropionate herbicide, or 
(Hi) a pt1enoxy auxin t1erbicide and an aryloxyphenox.ypropionate herbicideK, 

Accordingly, claims 2 and 21 me novel over documents 08 to 011, 

Claims 3- -i 9 and 22 are dependent on or make direct reference to claim i or 2 
and are therefore novel as we!L 

Taken togeU1er, t11e Opposition Division considers that the subject matter of 
claims 1 to 22 is noveL 

i 5 Article 1 00{a} EPC in conjunction with Article 56 EPC 
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15, 1 The Opponent raises a first objection against the su~ject matter of gra□JQ_Q 
claims 5¥9 in view of document D8 in combination with any of documents D19¥ 
022, Said claims make reference to other herbici(Je genes, particularly 
glufosinate, glyphosate, dicamba and ALS inhibitor herbicide tolerance genes. 
Since the application does not claim an interaction bet\veen the presence of 
the phenoxy and arylphenoxyproprionate herbicide degrading transgene and 
said other herbicide tolerance genes, the technical problems can be separated 
and amount to the provision of plants. with these other tolerance genes in 
addition to the transgenic plants of claim 1, Saf d other herbicide genes are 
described in documents 019, D20 (glufosinate), D21 (g!yphosate), 022 
{dicarnba) and D23 {ALS inhibitor). A second objection is raised against claim 
13 in view of document 08, According to the Opponent, the choice of a 
particular plant can not provide an inventive step, A third objection is raised 
against claim 14 pertaining to the rdpA gene. The technical probiern, provision 
of transgenic plants with an alternative phenoxy or arylphenoxypropriormte 

herbicide degrading enzyrne encoding trnnsgenes, is obvious starting from 
document DB as closest prior art in view in combination ·.vith document D15. 

15,2 The Proprietor subrnits that the struclural feature '70%., identily'' introduced into 
granted daims 1 and 20 and the functional features relating to specific 
enzvmatic activities soecified in claims 2 and 21 recite additional features not ~· ~ 

disclosed in any of the documents 08 to Di 1 and 018 to 024, ln this context, 
the Proprietor further reiterates his view that documents 012 and 015 are not 

dtable prior art 

15,3 In thls respect, the Opposition Division refers to the "problem and solution 
approach" that is usually used to assess inventive step. According to the Case 
Law of the Boards of Appeal of the EPO. 6th edition. 201 O (page 162}, this 
"consists essentially of 

(a) identif}"ing the "closest prior art", 

(b) assessing the technical results (or effects) achieved by the claimed 
invention when compared with the "closest state of Hie arr established, 

{c) defining the technical problem to be solved as lhe object of the invention to 
achieve these results, and 

{d) examining whether or not a skBled person, having regard to the state of the 
art within the meaning of .Art 54(2) EPC, would have suggested the claimed 
technical features in order to obtain the results achieved by tile claimed 
invention". 
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Claim 1 is directed to method of ccmtro!!ing vveed in an area comprising a 
transgenic plant comprising a po!ynucleotide that encodes a protein that 
enzymatically degrades a herbicide selected from the group consisting of a 
phenoxy auxin herbicide and an ary!oxyphenoxypropionate {AOPP) herbicide, 
wherein said protein is at least 70°/o identical with a protein encoded by a 
nucleic add mo!ecuie selected from the group consisting of SEQ ID N0:3, 
SEO iD N0:4 and SEO ID N0:5, wherein said po!ynucleotide hybridizes under 
stringent conditions with the full complement of a nucleic acid molecule that 
encodes SEO ID NO: 9. 

In accordance with the Opponent and the Proprietor, the Opposition rnvisfon 
considers document D8 to represent prior art c.1isc!os.ing subject matter 
conceived for t11e same purpose or aiming at the same objective, 

Said document dis.closes a method of controlling weed comprising transgenic 

plants (tobacco) comprising an isolated polynudeotide (tfdA) that encodes a 
protein (DPAM) that enzyrnatica!!y degrades a phenoxy auxin herbicide (2,4-
D) wherein said polynucleotide hybridizes under stringent conditions with the 
full complement of a nucleic acid molecule that encodes SEQ !D N0:9. 

The subjecH'natter of claim 1 differs from this method in that the transgenic 
plants comprise a protein tt1at is at least 70C:{, identical with a protein enco..,000 
by a nucleic acid molecule selected from the group consisting of SEO ID NO: 
3, SEO lD N0:4 and SEQ ID N0:5 (AAD-1, rpdA gene), 

The objective prob!ern to be solved by the present application resides in the 
provision of a method of controlling weed comprising transgenic plants 
resistant to a phenoxy auxin herbicide and an .AOPP herbicide. 

The solution provided is a method comprising plants expressing AAD-1 (rpdA} 
from Sphingobium herbicidovora.ns. 

Document Di4 discloses the rpdA gene and protein sequences from 
Sphingobium h-erbicidovora.ns, The document ls, however, si!ent on the use of 

the AAD-1 em ... 'Oding gene to generate transgenic plants with herbicide 
resistance to be used in a method of controlHng weed, 

As stated above, document D8 describes trans.genie plants with 2.4-D 
resistance resulting from expression of a 2,4-D degrading enzyme (tfdA) frorn 
Alcaiigenes eutrophus, A person skBled in the art could in principle have 
combined the teaching of D8 and Di 4 and arrive at the claimed solution. 
However, there was no suggestion in any of the cited document that ~ 
have incited him to do so. In fact, there is no indication in document D14 that 
AAD-1 '>vou!d degrade AOPP herbicides and thereby generating plants that 
are resistant to both phenoxy auxin and AOPP herbicides. 
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The same reasoning applies mutatis mutandis to claim 20, 

For these reasons. the solution proposed in claims 1 and 20 involves an 
inventive step, 

Claim 2 is directed to method of controlling a weed comprising a transgenic 
plant comprising a polynucleotide that encodes a protein that enzymatlca!!y 
degrades 
(l) an R-enantiomer of chiral phenoxy auxin herbicides in addition to achkai 
phenoxy auxins, 
(H) an aiyloxyphenoxypropionate herbicide, or 
(iii) a phenoxy auxin herbicide and an aryloxyphenoxypmpionate herbicide, 
wherein said polynuc!eotide hybrlc.lizes under stringent conditions with the fu!l 
complement of a nucleic add molecule that encodes SEQ !D NO:ft 

The Opposition Division considers document D8 to represent prior art 
disclosing subject-matter conceived for the same purpose or aiming at the 
same objective, 

Said document disc!oses a method of controlling 1..veed comprising transgenic 
plants (tobacco) comprising an isolated polynucleotide {tfdA) that encodes a 
protein (DPAM) that enzymatica!iy degrades a phenoxy auxin herbicide (2,4-
D) v,1herein said polynucleotide l1ybridizes under stringent conditions with the 
full complernent of a nucleic acid molecule that encodes SEQ !D NO:9. 

The subject-matter of claim 2 differs. from this method in that the transgenic 
plants comprise a protein that enzymatically degrades 

(i) an R-enanUomer of chiral phenoxy auxin herbicides ln addition to achira! 
phenoxy auxins, 
(li) an aiyioxyphenoxypropionate herbicide, or 
(iii) a phenoxy auxin herbicide and an aryloxyphenoxypropionate herbicide. 

The objective problem to be solved by the present application resides in the 
provision a method of contrornng a weed comprising transgenic plants 
resistant to an R-enantiomer of chiral phenoxy auxin herbicides; and to a 
phenoxy auxin and an AOPP herbicide. 

The solution provided is a method c.ompris.ing piants expressing AAD-i (rpdA) 
from Sphingobium herbicidovorans, 

Document D14 discloses the rpdA gene and protein sequences from 
Sphingobium herbicidovora.ns, T!1e documents ls, however, silent on the use 
of the AAD-1 encoding gene to generate transgenic planls 'Nith herbicic.1e 
resistance to be used in a method of controlling weed. 
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As stated above, document D8 describes transgenic plants with 2,4-D 
resistance resulting from expression of a 2.4-D degrading enzyme {tfoA) from 
Alca.!igenes eutrophus, A person skiHed in the art ~ in principle have 
combined the teaching of 08 and 014 and arrive at the claimed solution. 
However, there is no suggestion in any of the cited document that ~ have 
incited him to do so. !n fact, them is rm indication in document 014 that AAD-1 
would de-grade an R-enantiomer of chiral phenoxy auxin herbicides or AOPP 
herbicides and thereby generating plants that are resistant to phenoxy auxin 
and AOPP herbicides specified in claim 2, 

For these masons, the solution proposed in clalm 2 involves an inventiv11 step. 

The sarne reasoning applies mute.tis mutand1s to claim 21. 

The same applies mutatis mutandis to claims 3· 19 and 22 which are 
dependent on or directly referring to claims 1, 2, 20 and 21. 

Considerlng tl1at the objective technical problem stated above is solved by the 
claimed transgenic plants as 1.<veH as t!1eir non-obviousness, the Opposition 
Division considers that the claimed subject matter is inventive. 

16 Article 1 00(b} EPC in conjunction with Article 83 EPC 

16, 1 The Opponent raises the objection that the granted claimed subject-matter is 
insufficiently disclosed. The application provides support and disclosure only 
for a limited number of methods and po!ynucleotides, Le. those having SEQ ID 
NO: 3-5 which encode a polypeptide t1aving SEQ !D NO: 9 and transgenic 
plants comprising these wt1ereas tt1e hybridizing po!ynuc!eotides encompass 
polynucieotides encoding a protein vvith only 32'"/, amino aeid sequence 
identity, thereby not being congruent wlth the disclosure of the application. 
Additionally, claim 17 requires the application of a "parent herbicide", The term 
''herbicide" is however merely used in connection with the metabo!ization of 
2,4·0 by A.AD-1. lt is therefore unclear how the term "parent herblclde" 
connects with the daimed method. 

i 6.2 The Proprietor submits that by including the structural term into claims 1 and 
20 and the functional terms into claims 2 and 2i said dairns are further limited 
and thereby the Opponent's objections are rendered moot The Propdetor 
further submits that the Opponent's objection against claim 17 is a clarity 
objection whieh is not a ground for opposition. 

i 6.3 Indeed, the proteins of claims i and 20 are on one hand defined by H1eir ability 
to degrade a phenoxy auxin or an AOPP herbicide and on the other t1and 

limited by the abiHty ct the corresponding polynucleotides to hybridise under 
st!'ingent conditions with the nucleic acid encoding the protein with SEO ID 
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NO: 9 9.t1Q their identity of at least 70''>o to the nucleic acids of SEO ID NO: 3, 4 
or 5. Consequent!'.},', Um proteins referred to in c!airn are both functionally and 
structurally limited, The proteins can be determined by mutine 
experimentatior\ L e. by determination of the specified enzyme activities and 
sequence identity using alignment, thereby not involving any undue burden. 
The clairned subject matter is thus congruent with the disclosure of the 
application, 

The same holds true mutatis muta.na'is fer claims 2 and 21 in \•vhich the 
proteins are defined by their abiilty to degrade specific R-enantiomers, an 
AOPP herbicide and optionally a phenoxy auxin and on the other hand limited 
by the abi!ily of the corresponding polynucleotides to hybridise under stringent 
conditions with the nucleic acid encoding the protein with SEO ID NO: 9. 

Consequently, the proteins referred to in claims 2 and 21 are both functionally 
and structurally limited. The proteins can be determined by routine 
experimentation, L e. by determinatiOn of the specified enzyme activities. and 
sequence identity using alignment, thereby not involving any undue burden. 
The claimed subject matter is thus congruent with the disclosure ot U10 

application. 

Tf1e Division notes that the term "parent herbicide" is referred to in paragraph 

[0088]: "An additional advantage that AAD-1 -transformed plants provide is 
that parent herbidde(s) are metabolized to inactive forms, thereby reduch1g 
the potential for harvesting herbicidal residues in grain or stover" and 
paragraph [0197]: "Additionally, the herbicidal activity of the phenoxypropionic 
add, dlchlorprop, vvas also effectively degraded. The ratio of the nominal GR50 

for 11erbicide+enzyme solution versus the herbicide solution alone served as 
measure of loss of parent herbicide activity resulting from enzyme activity. A 
ratio of 2·3 typically correlated with 50· 75% ioss of parent herbicide activity 
(Table 6)". According to Table 6 tt1e parent herbicides 2,4-D, DCP, 
Dichlorprop, Trlclopyr and Fluoroxypyr were tested. The term is thus used in 
the description in connection with AAD-1 but not limited to the herbicide 2,4-D. 
Accordingly, the Opposition Division considers that the application teact1es 
hovv the terrn connects with the method dairned, namely by applying such 
"parent herbicide" to an area and thereby controlling vveed. 

Taken together, the Opposition Division considers that the subject matter of 
the claims is disclosed in a manner sufficiently clear and complete for it to be 
carried out by a person skilled ln the art 

17 Double patenting 
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17, 1 The Opponent remarks that granted clalrn 14 claimed the same subject matter 
as claim 16 of EP 1 740 039 granted for tt1e parent application whereas 
according to an accepted principle in most patent systems two patents can not 
be granted to the same app!icant for one invention. That principle of 
prohibition ot double patenting was accepted obiter dictum by the Enlarged 
Board of Appeal in decisions G 1/05 and G1/06, 

17 ,2 The Proprietor submits that double patenting is not listed as a ground for 
opposition in Article 100 EPC and therefore not a basis to revoke the patent 

17.3 Tf1e Opposition Dlvlsion notes that double patenting is indeed not listed as a 
ground for oppositlon in Article 100 EPC and therefore ln principle not a bas.is 
to revoke the patent 

18 Decision 

The grounds of opposition under Article 1 00(a}, {b) and (c) EPC do not 
prejudice maintenance of the patent in amended form. 

Taking into account the amendments made by the Proprietor the patent and 
the invention, to which it relates, meet the requirements of the EPC, Article 
101 (3){a) EPC, 

According to Article 106 EPC, this decision is subject to appeal. !f such appeal 
is filed, it shalt have suspensive effect !n accordance with Article 107 EPC. 
any party to the proceedings adversely affected by the decision may appeal. 
Notice of appeal must be hied at the EPO wlH1in two months after the date of 
notification of the decision appealed. The notice shall not be deemed to have 
been filed until the appeal fee has been paid, In case of an appeaL a written 
statement setting out the grounds for appeal must be filed within four months 
from notification of this decision (Article '108 EPC). 
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t Summary of Facts and Submissions 

1 European patent 2 319 932 entitled ''Novel herbicide resistance gene" is 
based ui:.,'\On European patent application No, 1 o 012 199.5 filed on 
02v05--2005. !t claims priority of US 567052 filed on 30-04-2004. 

The mention of the grant ot the patent was published in the European Patent 
Bulletin of 18-09-2013. Proprietor of the patent is Dow AgroSciences, LLC. 

The opposed patent is a divisional of Elu-opean patent i 740 039 with 
Application number 05 771 746. 

2 Notice of opposition was Hied by Bayer CmpScience NV on 18-06-2014. 
Grounds of opposition are lack of novelty (Art. 1 0O(a) and 54 EPC); lack of 

inventive step (Art. 1 00(a) and 56 EPC); insufficiency of disclosure (Art. i 00(b) 
and 83 EPC) and added subject-matter (Art 1 00(c) and 123(2) EPC}. 
Revocation of the patent as a who!e is requested on these grounds (Art.101 (2) 
EPC), 

3 With the reply to the notice of opposition dated 24.11.2014, the proprietor 
requested the patent to be maintained on the basis of claims i --17 of the new 

rnain request as Wed therein. 

4 Both parties requested oral proceedings in case their respective requests 
could not be fuily met (Art 1 i 5 EPC), 

5 On 26,.06--2015 the opposition division issued a sumrnons to attend oral 

proceedings on 08, 12.2015, together with an annex comprising division's 
preliminary and non binding opinion with regard to the opposition. 

6 The proprietor replied to the summons with !etter of 05.11.2015 reiterating tile 
request of maintaining tf1e patent on the basis the maln request submitted on 
24, 11.2014, or on the basis of auxmary requests !, l I or m submitted on 
05, 11.2015 and in this order-

7 The opponent replied to the summons to attend oral proceeding with letter of 
05.11.2015 confirming objections under R 80. Arts. 123{2)/76(1} and 83 EPC 
for the main request on file, and tho observation regarding invalidity of the 
claimed priority. 

8 The oral proceedings were held on 08.12.2015. During the oral proceedings, 
the proprietor submitted a new auxiliary request!! while II whBe malmaining 

his main request and auxi!iar;t request L The previous auxiliary requests 11 and 
H! were renumbered Ill and !V, respectively, 
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9 At the end of the oral proceedings the opposition division announced its 
decision that the claims of the auxrnary request!! filed during said proceedings 

met the requirements of the EPC, Amended description page 3 were agree(J 
among the parties, 

1 0 Claim 1 of new auxrnary request H reads as follows: 

A transgenic plant cell compdsing an isolated po!ynucleotide that encodes a 

protein that enzyma.lict11ly degrades: 

(i) a herbicide selectetf from the group consisting of a phenoxy auxin herbido'e 

and an ary!oxypheno,~ypropionate herbicide, wherein said protein is at least 

70% identical with a ,orotein encoded by a nucleic acid molecule selected from 

the group consisting of SEO 10 NO:3, SEO 10 NO:4 and SEO 10 NO:5, 

(ii) an aryloxyphenoxypropionate herbicide, or 

(iii) a pt1enoxy auxin herbicide and an a1yloxyphenoxypropionate t1erbicide, 

wherein said polynucfeotide hybriaYzes under stringent conditions with the tuft 

cornp!ement of a nucleic acid molecule that encodes SEQ ID NO:9, wherein 

said plant expresses said polyrwcleotia'e and prodUCl~S said protein, 

11 At the end ol' the oral proceedings the opposition division announced its 
decision that the claims of the auxiliary request l! filed during said proceedings 

met the requirements of the EPC. Amendments to the description on page 3 
were agreed among the parties, 

i 2 The numbering of the cited documents follows the numbering in the 
consolidated !ist of references of the Opponent {D1 a-D1 c, 02-023). 

Reasons for the decision 

13 The Opposition is regarded admissible since it fulfiis the requirements of 
Articles 99{1) and Rule 76 EPC, 

MAIN REQUEST 

14 Rule 80 EPC 

i 4.1 The main request comprises an amended independent claim 1 and a new 
independent claim 2. With reply to the objection under R. 80 EPC raised in 
the summons to attend oral proceedlngs, the proprietor referred to the 

Guldehnes tor examination of the EPO (part H, chapter II, section 3, 1) and 
decision of the boards of appeal T223/97 and explained that claims 1 and 2 
were each directed to a respective specific embodiment of claim 1 as granted 
wherein novelty objections raised with the notice of oppositions were 
addressed, 
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142 The opposition division finds that dairns 1 and 2 of the main mcwest 
encompass embodiments of claim 1 as granted, attempting to address novelty 

objections, in an overlapping manner, Le.; claim 1 restricts granted claim 1 

using a structural limitation based on percentage of identity wiU1 regards to 
three variants of AAD-1 ; whereas claim 2 tries to restrict the scope of granted 
claim 1 by functional limitations wherein the sole activity of degrading phenoxy 

auxins in general is replaced by the more specific ''an R~enantiomer of chiral 

phenoxy auxin herbicides in addition to achiral phenoxy auxins". The 

opposition division sees no reason why the present case sho1,.ild require two 
independent claims to overcome an objection based on Art 100 EPC raised 

against a single granted independent claims, that could be done sole!y by 

modifying the granted claim 1 once, The scope of both claims overlaps in 

comrnon functlona! and structural !imitations that are not directly related to 
two specific embodiments of granted ciaim 1, as could be accepted in 

exceptional cases as held in T181!02. The addition of a second independent 

claim ls not at present needed to avoid revocatlon, The proposed 

amendments do not seem to be an appropriate and necessary response in 

order to avoid revocation and cannot thus be regarded as occasioned by H1e 
grounds of opposition as indicated in decision T263/05. 

14,3 The main request therefore does not fulfil the requirements of Rule 80 EPC. 

15 Article 100(c}, 76{1) and 123(2} EPC, 

i 5, 1 With the notice of opposition the opponent argtmd that the subject-matter of 
clalm 15 as granted (Le claim 16 of the main request) did not comply with 

Arts. 1 00(c) and 76{1) EPC, According to the opponent. only claim 61 as 

originally filed with the parent related to insect-resistance genes as in claim 15 

as granted, but having a narrower scope of protection compared to granted 
claim 15, 

15.2 The proprietor disagmed and poh1ted to claims 61 and 1 as originally filed in 

the parent application as basis for claim 16 of the main request 

(corresponding to claim 15 as granted) together with item 47 (see page 165 of 

the application as publis!1ed). 

15.3 The opposition division considers that the subject-matter of claim 16 of the 

main request goes beyond the application as originally filed and in the parent 
application as originaHy filed contrary to Attide 1 00(c), 76(1) and 12;3(2) EPC. 

Clain, 61 in the parent application (Le: itern 61 of the application as originally 
filed), depends on claim 5 and ultlmately on claim 1, also of the parent 

application. The scope of claim 1 of the parent application relates to AAD"1 

proteins and closely re!ated variants able to degrade aryloxyalkanoate 
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herbicides. Claim '16 of the main request depends on claim 1, having a 
broader scope both in the percentage of identity encompassed in the variants 

and in the functional limitation, 

AUXILIARY REQUEST I 

16 This request also contains tile same two independent new claims as the maln 
request Fo!!owing the same reasoning as above (see point 15), the 
opposition division hence considers that the auxiliary request! does not fu!rn 
the requirements of Rule 80 EPC, 

AUXILIARY REQUEST II 

17 Priority (Art 87 EPC) 

17, i The opponent argued that the claims as granted were not entitled to the 
priority date ct 30,042004 because in tile absence of item 47 (p, 165) ct Hie 

appHcatlon as filed. the terms of the clalm 1 could not be clearly and 
unambiguously derived from the priority docurnent (07}. The op1:Jonent 

concluded that the relevant date to establish the state of the art regarding Hle 
patent is the international filing date, Le. 02.05.2005, and that D12 and Di5 
were therefore prior art documents within the meaning of Art 54(2) EPC. 

17.2 During the written procedure, the proprietor referred to paragraphs [0123], 
[0019}, [0034H0037}, [0040], [0124] and page 28, L 2 of D7 for the basis and, 
in addition, during the oral proceedings the proprietor pointed to paragraphs 

[5·1 J to [53] and [216] of D7. 

17.3 The opposition division considers that the subject-matter claimed can be 
unarnbiguously derived from the priority document specially frorn paragraphs 
[216] and [63]- Paragraph 63 teaches that the invention also lndudes methods 

of controlling weeds wherein an aryloxyalkanoate and/or a phenoxy auxin 
herblcides can be appHed, i.e, tile use of a!tematlve enzymatic activities is 

disclosed in the priority document. The opposition division concludes that the 
opposed patent is entitled to the priority date claimed. It follows that D12 and 
D15 cannot be considered as prior art documents in the sense of Article 54(2) 
EPC, 

i 8 Novelty (Art 100(a} in conjunction with 54 EPC) 

-i 8, 1 The opponent argued with the notice of opposition that 08 disclosed 
transgenic plants expressing tfdA gene from AfcaUger1es eutrophus, presently 
renamed Ralston/a eutropha being tolerant to herbidde 2,4-D, The opponent 

argued that in view of the test submitted with 01, wherein tfdA DNA hybridizes 
with SEQ !D NO:9 of the present patent. the subject-matter of claim i as 
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granted was not noveL The- same is argued for dependent claims 11 and ·13, 
The same reasoning is followed with respect to prior art documents 09 to 
D12, 

18-2 WiU1 the reply to the- notice of opposition, the proprietor commented on the 
results of the experiments submitted by the opponent witt1 01 without 
acquiescence, but addressed the objection by amendment 

The proprietor noted that the opponent stated that tfdA polypeptide sequence 
is 32◊-1~ identical over ti1e whole length to the polypeptide encoded by aad-1 

gene of the opposed patent 

Since clairn 1 of the maln request requires that the protein is at least 70% 

identical to aad-1, prior art docwm~nts 08 to D12 did not anticipate new Clairn 
L 

This amendment ls maintained for featum (i) of claim ·1 of the auxll!ary 
request !L Regarding features (ii) and (iH} the proprietor added that they are 

restricted to enzymatic activities that tfdA lacks. and am therefore also novel 
over the prior art 

'19 With regards to dain1 1 of the auxiliary request ll, the opposition division finds 
that the amendments introduced restore novelty over all 01 and D8 to 012, 

20 Inventive step (Art 100(a) in conjunction with 56 EPC) 

20. i According to the opponent, the subject-•matter of granted claims 3, 5-9, 12, 14 
and 16 lacks an inventive step from the combination ot any of 08 to D12 with 
D19, D20, D21, D22 or D23; granted daims 2 and 1 Oare not inventive in the 

tight of any of 08 to 012 alone; granted claim 4 lacks inventive step over any 
of D8 to D12 combined with 015; and that granted claim i 5 lacks inventive 

step over any of 08 to 012 in combination wit11 018. 

20.2 Following the conclusions on Article 87 EPC above, D12 and D15 are not 
citable ptior art for the auxiliary request n. In addition, claim i is considered 
novel over 08 (or 09 to D11 }. It follows that the inventive step objections of 
the opponent are therefore void, 

20.3 The opposition division considers that the subject-matter of claims 1 to 15 
complies with Artide 1 OO(a) together with 56 EPC, 

21 Sufficiency of disclosure {Arts.100{b) and 83 EPC). 

21, i The opponent contended that the patent lacked a sufficient disclosure over its 
entire scope in so far as claim 1 (i) encompasses plant cells expressing genes 

only 32°-1<) identical to the sequences disclosed and supported in the opposed 
patent, that according to the opponent, is limited to polynucieotides of SEQ ID 
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NOs:3-5 encoding the polypeptide of SEQ ID NO:9, In addition, during the oral 
proceedings the opponent argued that the only guidance to work the subject­

mattm of points (ii) and (iii) of claim 1 was the enzymatic activity and a 
hybridization test that COLJld encompass sequences with low percentage of 
identity, as seen with gene tfdA. According to the opponent this did not suffice 
to carry out the invention over its entire scope without undue burden, 

21.2 The proprietor disagreed and notes that the opponent has the burden of proof 
when sufficiency of disclosu(e is at stake. 

21.3 The opposition division agrees with the proprietor in considering that the 
opponent has not proven that the invention cannot be carried out without 

undue burden, Claim i requires that the transgene express by the plant cell 
degrades either aryloxyalkanoate or phenoxy auxin herbicides or both, and 
that the po!ynucleotide encoding the enzyme !1ybridizes with stringent 
conditions to SEQ ID NO:9 of tf1e patent Both features can be routinely tested 
by U1e skH!ed person and in combination it does not seem to the opposition 
division to represent an undue burden, It should be noted that tfdA, although it 
is only 32~{:, identical to SEQ m NO:9, also encodes a dioxygenase enzyrne, 
as AAD-1 does. lt is concluded that the subjecH11atter of the auxiliary request 

H complies wit11 Arts, 1 00(b} and 83 EPC, 

CONCLUSIONS 

22 The proprietot indicated some amendments in the description in line with the 
claims of the auxiliary request !L The opponent did not object to this, The 
opposition division finds that the amendments properly mf!ects the claims of 
the auxlliary request II and therefore is acceptable according to Article 84 
EPC, Guidelines F.IV 4.3 (iii), 

23 The patent as amended according t:o the auxiliary request n and the invention 
to which it relates meet the requirements of the Convention (Article 101 {3){a) 
EPC), The opposition division has therefore decided to maintain the patent in 

arnended form, on the basis of the currently valid auxiliary request IL 
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\·'VO 00/6ti748 PCT/GB00/0157 3 

HERBICIDE RESISTA.t'lT PLAi¾'TS 

The present invention relates to recombinant DNA technology, and in particular ro 

the production of transgenic plants which exhibit substantial resistance ix s.ubstantial 

5 tolerance to herbicides whi;:'.n compared \vith non transgenic Hke plants. The invention -abo 

relates. imer alia, to the nudeotide sequences (and cxpre5..sion products thereof} which me 

tt'.jed in the production of, or are produced by, the said transgenic plants. 

Plant~ which are subst.:mtiaUy "t◊lernnt" to a herbidde '\.\'hen they are subjected to it 

provide a dose/response curve •.vhkh is sh.ifted to the right when compared with that 

!{) provided by similarJy subjected non tolerant hke plants. Such dose/response curves have 

•'d05e" plotted on the x-axis and "percentage kil.!", "herbicidal effocr' etc plotted on they~ 

axis. Tolerant plants wiH typically require at foast t•.vice as much herbicide as non hJkrant 

like plants in order to produce a given herbicidal effect Phmts which are sub~tantial!y 

"'resistant" w the herbkide exhibit fr~w, if any, necrotic, !yt.ic, chlorotk or other lesions \vhen 

!5 ,ubjected to the herbicide at concentrations and rates which are typically employed by the 

agricultural commi..mity to kH! v.:ee<ls .in the field in ·which crops a.re to be gro,vn for 

commercial purposes, 

lt is particularly preferred that the plants are substantially resistant or substantially 

tolerant to herbicides (hen!in.atk~r "glyphosate'') which have 5-end pyruvy1 shikimate 

20 phosphate synthetase (hereinafter "EPSPS") as their site of action, of v..rhich N­

phosphonomethylglydne (and its variou~ salts) is the pre-eminent example. 

The herbki<le may be applied either pre- or post emergence in accordance vdth usuat 

techniques for herhkide application to fields comprising r:rops which have been .rendered 

resistant to the herblcide, The preSt:'.nl invt:'.ntinn provides, inter alia, mic!eotide sequences 

25 useful in the production of such herbicide tolerant or resistant plants, 

Accord111g to the pre~enl .invemion there i:,; provided an isolated polymideotide 

comprising the sequence depleted in SEQ ID No, 43, The invention also pmvides a 

polynudeotide, ex.duding the cDNA encoding the rice and com EPSPS, which encodes an 

EPSPS and which is complementary w one <,vhich when incubated at a temperature of 

JO bet\veen 65 and 70°C in 0.1 strength citrate buffered saline containing 0, 1 % SDS followed 

by rinsing at the same temperature with 0. l strength dtrnte buffered saline containing 0.1 % 

SDS strn hybridises \.vith the s,·quence depicted in SEQ ID No, 43. An EPSPS encoding 
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p...,1ynudeotidt~ according 10 the invention may, how·ever, be obtained by screening plant 

genomic DNA libraries with a m.ideotide constituting an inm:m within the SEQ ID No. 43 

sequence, and ihe invention also includes such a sequence obtainable from that screening. 

The invention also indudes an isolated p(llynudeoti<le comprising a region enc<Jding 

a ch!ori:iplast transit peptide and a glyphosate resistant 5~endpyrnvylshikimat<~ phospha1e 

synthase (EPSPS) 3' of the peptide, the :-:,aid region being under expression control of a plant 

operable promote.r, \vith the provisos that the said promoter is not heterologous with re.spect 

to the said region, and the chloroplast transit peptide is not heterologous with respect to the 

said synth,rne, 

By ''heterologous" is meant from a different source, and corre~pondingly "non­

hetl;.:rologous" means derived from the same source - but at a gene rather than organism or 

ti:c,sue level. For example the CaMV35S promoter is dearly heterologous 1,vith respect to a 

petunia EPSPS coding sequence insofar as the prou10ter is derived from a virus and the 

sequence., the expression of which it controls•· from a plant The term "heterotogous" 

t5 according to the present invention has a stHl narrO'wcr rneaning, hO\\'ever, for exan1.pk 

"hetero.logou::;" as it relates to the present .invention mean.-. that the petunia EPSPS coding 

sequence is "heterologous" \.Vith respert to, for example, a pmn.1ote.r also derived from 

petunia - other tbm that whkh controls expR~ssion of the EPSPS gene. ln this s,:nse the 

petunia promoter ded ved from the petunia EPSPS gene then use.<l to control expression nf ,m 

20 EPSPS coding sequence likewise-derived from petunia is "non-heterologorn( with respect to 

the said coding sequence .. "Non--hett::rologous" does not mean, however, that the promoter 

and c:o<ling sequence must necessarily have bee.n obtained from one and the same (original or 

prngeniwr) polynudeotide. Like,1.-·is,t~ with re:-;ped to trnn:-;it pepti(fos, For exarnple, a rubisco 

chloroplast trnnsit peptide derived from sunflower is "heterologous" with n::spect to the 

25 coding sequence of an EPSPS gene likewise derived from sunflower (the same plant, tissue 

or cell). A rnbisco transit peptide encod.ing sequence derived from. sunflower is "non­

heterologous" wlth respect ton rubisco enzyme encoding.sequem.:e ah;o der.ive-d from 

sunfk1\.ver even if the origins of both sequences are different polynudemides which may have 

been present in differen( cells, tissues or sunflower plants. 

A preferred form of the polynm::kotide comprises the fo!imving compzments in the 5' 

to T direction of trnnscription>-
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(j) At least one transcription.al enhancer being that enhandng reg.ion whkh is 

upstrearn from the trnriscriptional start of the. sequence. from \\'hich the enhancer is 

obtained and vvhkh t'.nhancer per se does not function as a promoter either in the 

sequence in which it is endogenously comprised nr when pres<.~nt heterokigously as 

part of a construct; 

(ii) The promoter from the rke EPSPS gene; 

(iii) The rice genomic sequence ,vhich encodes the rice EPSPS chloroplast !ran~it 

peptide: 

(iv) The genomic sequence which encodes the rice EPSPS~ 

(v) A transcriptional terminator; 

wherdn rhe rice EPSPS coding sequence is modified in that a first position is mutated 

so that the residue at this position is Ile rather than Thr and a second position is 

mutated so that the residue at thb position is Ser rather than Pm, the rm.1tation;;;.. being 

introduced into EPSPS sequences .vhich comprise the following conserved region 

GN.AGT AMRPLTAA V in tht'. wild type enzyme such that modified sequence re<1ds 

GNAGIAMRSLTAAV, 

The enharn::ing region preferably comprises a sequence the 3' end of \Vhich is at tcast 

40 nucleotides upstream of the closest transcriptional :-:.tan of the sequence from which the 

enhanc,~r is obtained, ln a further embodiment of the polynudeoti<k, the enhancing region 

20 comprises a region the J' end of \:Vhkh is. at kast 6{) nucleotides upstrearn ()f the said closest 

start, and in a still further embodiment of the polynudeotide the sa.id enhancing region 

comprises a sequence the 3' of \vhich is ~It least l O nucleotides upstream frorn the first 

nude-otide of the TATA C(msensus of the sequence from which the enhancer is obtained. 

The polynudeotide accofding to the invention may compris,'. two or more 

25 tmnscriptioo.ll enhancen;, which in a partlcubr embodiment of the polynudeoti<.k may be 

tandernly present. 

fo the present inventive polynucleofo:!e the 3' end of the enhancer, or first enham:er if 

there is more than one present, rna.y be betv,,een about 100 w about 1000 nudeoti<les 

upsirearn of the Cl?don corresponding to the translational start of the EPSPS tran~it peptide or 

30 the first nucleotide of an intron in the 5' untranslated region in the case that the said region 

contains an intron. 1n a rnore preferred embodiment of the J:X,lynndeotlde, the. 3' end of the. 

enhancer, or first <.~nhancer, i,s between about 150 to about !000 nucleotides up_5trcam of the 
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codon corresponding to the tnm~lational start of the EPSPS transit_peptide or the first 

nudentide of an intmn lo the 5' untranslated region, and in a still rm.rre preferred embodiment 

the 3' end of the enhancer. or first enhancer. may he hetv..'een about 300 to about 950 

nucleotides upstream of the codon corresponding to the translational start of the EPSPS 

5 transit rx~pfa!e or the first nodeofak <Jf an intron in the 5' untransfated rt~gion. ln a y<~t more 

prefon-ed embodiment. the 3' end of the enhancer, Of first enhancer, may be located between 

abom 770 and about 79{) nucleotides upstream of the codon cnrre::;pond1ng to the 

!:nmslational start of the EPSPS transit peptide or the first nucleotide: of an jntron in the .5' 

ontransl;;1tect region. 

lO In an alternative inventive: polynudeotide, the 3' end of the enhancer, or first 

enhancer, may be located between about 300 to about 380 nuckotidt~s t!p◊tream of the codon 

corresponding to the trnm,lational stan of the EPSPS m1n-sit peptide or the first nucleotide of 

an intron in the 5' untn-i.nsfokxl region. and in .=t preferred embodiment of this alternative 

polynudeotide the 3' end of the enhancer, (:ir first enh:m<.:er, is located betwe.en about 320 w 

1.5 ,dxH:n 350 nucleotides upstr~an:-1 nf the codon corresponding to the translational s,t.,irt of the 

EPSPS trnnslt peptide, or the first nucleotide or an intron in the 5' untrnn-slated region. 

In the pof ynudeoti<le according to the invention, the region upstream of the prornoter 

from the rice EPSPS gene m.1y comprise at kast one enhancer de.rived from a sequence 

whkh i:; upstream from the transcriptional stan of either the CaMV35S or FI\·1V35S 

20 promoters. 

Accordingly the polynudeotide may comprise in the 5' lO 3' direction a first enhancer 

comprising a trnnscriptiona! enhancing regirm deriv,;.~d from a sequence which is upstrearn 

from !he transcripticmal start of the GOS 2 promoter an<l a second enhancer comprising a 

transcriptional enhancing region derived from a sequence \vhkh is upstream from the 

25 transcriptional start of either the (\li\,1.\135S or FfvIV35S promoters~ 

Alterrwtively, the pnlynuckotide may comprist: in the 5' to 3' direction a first 

cnha:ncer comprising a transcriptional r:nhancing region derived from a sequence which is 

upstre~m from the trnnscriptional start of the rice actfo promoter and a second enhancer 

comprising a transcriptional e.nhancing re.gkm derived frnm a sequence whkh is upstrea.m 

3D from the transcriptional start of either of the FMV35S or CaMV35S prom()ters. 

Alternatively, the. pnlym.ickotide may comprise. in the .5' to 3' direttion a first 

enhancer comprising a tnmscriptional enhancing ft\gion derived from a sequence whkh h 
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upstr(~am from the tnmscriptiona1 st.art of the barley plastocy;min prornoter and a second 

enhan,:,er comprising a transcriptii)nal enhancing region derived from a sequence '1-'<'tikh is 

upstream from the transcriptional start of either the CaMV35S or FM V35S promoters, 

Alternatively. the p,olynuckotide may ccimprise in the 5' to 3' di!"-..~ction a first 

5 enhancer comprising a transcriptional enhancing reg.on derived from a sequence which is 

upstreain from the transcriptional start of the maize polyubuitin promoter and a second 

enhancer comprising a trnnscripfomal enhanc1ng region i:.kr.ivi:::d frnm a ~equence which is 

upstream from the transcriptional start of tither the Ca~-IV35S or Fl\fV35S pn:imz)ters. 

Alternatively, the pol.ynudeotide may compris~~ in the 5' w 3' direction a first 

10 enhancer comprising a transcriptional enhancing region derived from a sequence w-hich is 

upstream from the transcriptional start of the FMV35S promoter and a second enhancer 

comprising a transcriptional enhancing region derived from a sequence which is upstream 

fn.Hn the lranscriptiona! srnrt of the CaMV35S promoter. 

Whatever the identity and juxtaposition of the various enhancers present in the. 

15 polynucleotide, the mideotides 5' of the codon whk:h constitutes the translational start of the 

rke EPSPS chlor<.iplast transit peptide may be Kozack preferred, What h rneant by this is 

well known to the skilled m:.m and wiH he further apparent from the examples below . 

.Particularly preferred embodiments of the present inventive polynudeotide have a 

non-tra.nshte<l region which comprises a St~qucnce which functions as an intmn located 5' nf 

20 the: rice genomic sequence v\il1ich encodes the rice EPSPS chloroplast. tram.it peptide, The 

non-transhited region may comprise the i>-equcnce depkted in SEQ ID No, 55. In part.icular, 

the norHrnnslated region may comprise the maize ADfH intmn \vhkh has the sequence of 

SEQ lD No, 55. 

The polynuckotlde. of the invention may comprise a virally derived translational 

2.5 enhancer located \Vithin the non translated region 5' of the rice genomic sequence ·which 

encodes the rke. EPSPS chloroplast transit peptide. The man skilled in the art is a\vare of the 

identity of such suitable translational enlumcers - such as the Omega and Omega prime 

seqmmces derived from Ti\fV and that derived frnm the tobacco etch viru;;, and how such 

translational enhanc'.ers can be introduced into the po.lynuckotide so as to provide for the 

30 cb;ired result 

The: pnlynudeotide according to the invention may further cornprise regions encoding 

proteins capable of cnnforring upon plant material containing it at ieast one of the following 
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agronomkally desirable traits: resistance. to insects, fongL vi.ruses. bacteria. nematodes. 

stress, dessication, and herbicides. Whilst such a polynude.otide contemplates the herbicide 

re$istance conferring gene being other than an EPSPS, such as glyphosate oxido-reductasc 

(GOX) for exampk\ the herbicide may be other than glyphosate in '>vhkh cJse the resistance 

5 conferring genes may be selected from the group encoding the foUowing proteins: 

phosphinothricln acetyl transferase (PAT\ hydroxypheny.l pymwi.tc dioxygena$e (HPPD), 

gluw.thione S trnnsferase (GST). cytochrome P450, Acetyl-COA carhoxylase (ACCase), 

Acctolactate synthase (ALS), protnporphyrinogen o:xidase (PPO). dihy<lmpteroate synthase, 

polyarnine transport proteins, superoxide dismurnse {SOD), bromoxynH nitrilase, phytoen~~ 

iO <lesatmase (PDS), the product Qf the tfdA gene obtainable frnm Alcafigem.'S eutrophus, and 

known mut.1genised nr othenvise modified variants of the said proteins, In the case th.it the 

polynudeo1ide provides for multipk herhkide resistance such herbicides may be selected 

from the group consisting of a dinitroaniline herbicide, triazolo--pyrimidlnes, uracil. a 

pbenylurea, triketone, isoxazok, a<cd~-mHide, oxadbzole, triazinone, sulfonanifak amide, 

15 anilide, RP20l772, fiurochlnridone, norflurazon, and triazoHnone type herbickk and the post­

emergenct~ herbicide is sek'.ctcd from the gm-up cortsisting of glyphosate and salts thereof, 

glufosinate, asulam, bentazon, hialaphos, bromacil, sethoxydim or another cydohe:xanedione, 

,fo::amba, fosamine, flup-c!xam, phenoxy propionate, quizalok1p or another arylnxy­

phenoxypmpanoal.<.~. pidoram, nuom1etron, atrazine or another t.riazine, metribuzin, 

20 dtlorimuron, cblorsulforon, flurnetsufam, halosulfuron, ~ulfometron, innzaquin, imazetha_pyr, 

iso.xahen, imazamox, 1rietosuttrn, pyrithrobac, rimsulfornn, bensulfuron, nkosu!furon. 

fo.mesafcnv thnng!ycofen, KfH920l, ET75 I, carfentrazone, ZA 1296, sukotrione., paraquat, 

diquat, brornnxynH and fenoxaprop. 

In tht case that the polynudeotide comprises. sequenc{:S encoding insecticidal 

25 proteins, these proteins may be ~dected from the group consisting of crystal toxins derived 

from Bt, including secreted Bt toxins; protease inhibitors, kd1ns, 

Xenhornbdus/Photorhabdm,; toxins; the fungus resistance conferring genes may be se.k.ctcd 

from the group consisting of those encoding kHown AFPs, defem,ins, chitinas<~s. glucanases, 

Avr--Cf9. Particularly preferred insecticidal proteins are cryIAc, cry1Ab, cry3A, Vip 1A,Vip 

30 l H. cystein protease inhibitors, and snowdrop lectin, fo the cuse that the polynudeotide 

cnn:iprises baz~terial resistance conferring genes these may he sdectcd frnm the group 

consisting of those encoding cecropim, and techypksin and analogues thereof Vim::; 
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.resistance conferring genes may be sekcted from the group consisting of those encoding 

virus coat proteins, movement proteins, viral replitases, and anti-sense and ribozyrne 

sequences which are known to provide for vinls resist::mce; 'i-vhereas the stress, salt, and 

dmught resistance conferring genes may be selected from those that encode Glutathione-S--

5 transferase and peroxidase, the sequence which constitutes the known CBF l regulatory 

sequence and genes which are known to provide for accumulation of trehakjse, 

The poiynudeotide according to the invention may be modified to enhance 

expression of !he protrin encoding M!<1uences comprised by it. in that mRNA instability 

motifs and/or fortuitous spliCt'. rt:'.gions may be removed, or crop preferred codons may be 

!O used so that expression of the thus modified polynudeotidc in a plant yields substantially 

similar pr0te1n having a suhst,antiafly similar activity/function to tbat obtained by expression 

of tbe umnodified polynuckotide in the organism in which the protein encoding regions of 

the unmodified polynudeotide are endogenous. The degree of identity between the modified 

po!yrmdeotide and a polynuckotide endogenously contained \vithin the said plant and 

15 encoding substantially th(~ same protein may be :such as to prevent co--suppression between 

the modified and endogenous sequences. ln this case the degree of identity bet\Vt~en the 

sequences should preferably be kss than abom 70%i. 

The invention stHl further lndudes a biological or transformation vector comprising 

!he presem inventive poiynudcotide. Accordingly, by "vector" is meant, imer alia, one of the 

::w follov .... ing: a plasmid, virus, cosmid qr a bacterium transformed or trnnsfocted so as to contain 

the polynudeotide. 

The inV!.'.'.ntion stiU further includes plant mate.rial whiGh bas been transformed with 

the said polynuckotide or vector, as wen as such transformed phmt material which has been, 

or is, further transformed with a poiynucleotidc comprising regions encoding proteins 

25 capable of cont\~rring upon plant niaterial containing it at ka.st one of the follmving 

agronomicaHy desirable traits: resistance to insects, fungi, viwses, bacteria, nematodes, 

stress, dessication, and herbicides, 

The inventinn stiH fonher indudes rno.rphologkally nonmit fertile wbok plants 

which have been regenerated from the material disclosed in the immediately preceding 

:Io paragraph, their progeny seeds and pans, \vhic.h progeny comprises the polynudeotide or 

Vt:'.Ctnr <}f the invention stably incorporated into its genome and htritable in a r.Aenddian 
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The ilwention still further includes morphologically normal fertile whole plants 

\.Vhich contain the pre:-.ent inventive polynudeotide and ·which result from the. crossing of 

plants \.Vhich have been rq;enernted from material transformed with the present inventive 

polynudeotide or vector, and plants ·which have been transformed with a polynucleotide 

5 comprising regions encoding proteins capable of conferring upnn plant material containing it 

at kast one of the folkn-ving agronomic-a.Hy desirable u-aits: resistance to insects, fungi, 

viruses, bacteria, nematodes, stre::.s, dessication, and herbicides, the progeny of the resultant 

phmts, rheir seeds and parts. 

Pln.nts of the invention may be selected fmm the group consbting of field crops, 

w fruits and vegetabks such a-, canob, sunflD\\'er, tobacco, sugar beet, cotton, m,.1ize, \vheat. 

barley, rice, sorghum, tomato, mango, peach, .appk, pear, strawberry, banana, melon, potato, 

carrot, lettuce, cabb,1ge, onion, soya spp, sugar cane, pea, field beans. poplar, grape, citrus, 

alfalfa, rye, <.lats, turf rmd forage grasses, flax and oilseed rnpe, and nut producing plant~ 

insofar as they are not already specifically mentioned, their progeny, seeds Md parts. 

15 Particularly preferred such plants indude maize, soybe,.m, cotton, sugar beet and 

The invention still further comprises a method of selectively crmtmlling weeds in a 

fii::Jd, the field compri::.ing •.veeds ;.md plants of the. invention or the herbicide resist.int 

progeny the.reof, the nwthod comprii.,1ng application to the field of a glyphosatt.\ type 

20 herbicide in an amount sufficient to control the weeds withnut suhstantlafly affecting the 

plants. According to this method, one or rnore of a herbicide, insecticide, fungicide, 

nenrnticide, baete.riocid.e and an anti-viral may be applied w the field (and thus the phrnts 

contained \Vithin it) either before or after application of the glyphosatc herbicide, 

The invention still further provides a method of proJuc.ing pb.ms whkh are 

25 substantially tolerant or substamiaHy resistant w glyphos:ate herbicide, comprising the steps. 

of: 

30 

(i) trn.nsfonning plant material with the po!ymideotide or vector of the invention; 

(ii) sekcring the thus transformed material; and 

(iii) regenerating the thus selected material into morphologh.::.ally nonna.! forti!e 

whole plants, 

The transformation may invo.lve the introduction of the polynucleotide into the 

material hy any known means, but in particular by; {i) biolistk bombardment of t11e material 

COR-AAD1-00004607 

Bayer EX1008 (Part 9 of 9)



\·'VO 00/6ti748 PCT/GB00/0157 3 

with p.artkks coated with the po1ynudemide; (ii) by impalem(~nt nf the material on silicon 

carbide fibres whkh are C(.Xtted \Vith a solution comprising 1he polynuckotid(~~ or (ill) by 

intmdtiction of the polynucleotide or vector into Agrobactt.,rium and co-cultivaifon of the 

thus transformed Agrobacterium with plant material '>vhich is thereby transformed and is 

5 subsequently regenerated, Plant tnmsformatkm, selection and regeneration techniques, 

which may require routine modification in respect of a particular plant species, are ·wel.l 

kno·wn to the skilkd man. The !hus transformed plant material may lx~ selected by its 

resistance w glypho;,;aw. 

The invention still fm1her provides the use of the pre~ent inventive polynucleotide or 

io vector in the prnducuon of plant tissues and/or morphologkally nonnaJ fertile whole plants 

which are substantially tolerant or substantially res.istant to glypho~ate herbicide. 

The invention still further includes a method of selecting hiologicai material 

transformed so as to express a gene of interest, \\.'herein the tr;;msfr.u-med rnutedal comprises 

the polynuckNide or ve.ct-or of the invention, and wherein the selection comprises exposing 

ls the transfonned material to glyphosale or a sa!t thereof, and selecting surviving rnateriaL 

The said material may be of plant origin, and rnay in particular be derived fmrn a mon(XOt 

selected from the group consisting of barky, wheat, corn, rice, oats, rye, sorghum, pineapple, 

sugar cane, banana, onion. asparngus and leek 

The invention still further 111ch.H.ks a method fi..1r regenerniirig a fe.rti!e transfonned 

20 plant w contain foreign DNA comprising the steps of: 

25 

}O 

(a) prndudng ri;.~genernhle tissue from said plant to be transformed; 

(b) transforming said regenernble tissue with said foreign DNA, wherein said 

foreign DNA comprises a selectable DNA sequence, wherein said sequence functions 

in a regenern.bk tissue. as a sekctlon device~ 

(c) bctv..-een about one day to about 60 days after step (b), placing said 

regencrnbk tissue from step (b) in a medium capable of producing shoots from said 

tis&ue, wherein said medium further contains a compound used to select regenerablc 

tissue containing said selectable DNA sequence to allow identification nr selection of 

the t.rnnsforrned regencrnted tissue; 

(d) aft.er at kast one shoot has fon-nd frnm the ;-;elected thsl1e of skp (c) 

inm;,;forring said shoot w a second medium capable of prndttdng mots from said 
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shoot to produce a p!antkt, wherein ihe second medium optionally contains the said 

c<Jmpound; and 

(d growing said phmt1et info a fortik transgenic plant wherein th'. foreign DNA 

is trnnsmined to progeny plants in l\-kndelian fashion, characterised in that the foreign DNA 

5 is, cir the selectable DNA sequence s::01.nprised by the foreign DNA comprises, the 

pti!yn1.H:.!eotide according w the invention, and the said compound is g!yphos~M or a salt 

thereof. The plant may lx~ a monoccit as indicated above• more preferably selected from 

barn.mu, ,vheat, rice, com and barley and the said regenernble tissue rnay ronsist of 

embryogenic ca.Hi, somatic embryos, immature ernhryos et,:. 

H) The present invention will be further apparent from the foHo\~,-ing description taken in 

conjunction -.,,_·ith the associated drnviings and sequence listings, 

Ust of Sequences 

SEQ ID NO. i-42 PCR prirners. 

SEQ ID NO, 43 Rice genmnic EPSPS ~equerH.:t; (from ATG). 

!5 SEQ lD NG_ 44 Rice genomic EPSPS seqt1enc:e containing double mutation. 

SEQ ID NO. 45 FMV enhanceL 

SEQ ID NO. 46 CaMV35S enhancer 1. 

SEQ lD NO, 47 CaMV35S enhancer 2. 

SEQ ID NO. 48 ~-faize polyubiquitin enhancer. 

20 SEQ ID NO. 49 Rice act.in enhancer 

SEQ JD NO. 50 Rice GOS2 enhancer 

SEQ 1D NO. 51 Barley Pfos.tocyanin enhancer 

SEQ ID NO. 52 Gl rice EPSPS promoter+ 5' upstream region. 

25 SEQ ID NO. 54 02 rice EPSPS promoter+ Adh 1 intron in 5' up~,tream region, 

SEQ ID NO. 55 Maize Adh i intron 

List <Jf Figures 

Figure l Rice EPSPS genomic :c;chematic map. 

figure 2 Vt.!Ctor pCR.4--OSFPSPS (rice dmEPSPS gene in vector pCR4-·Bhmt) 

3U Figm'l'. 3 Schematic representation of strategy used to introduce the doubJe mutation. 

Figure 4 Vector pTCV WO! 

Figure 5 Vector pTCVlO0lOSEPSPS (comprist~s rhx~ dmEPSPS gene in vector pTCVl00l}. 
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Figure 6 Vector pTCVlOOlEPSPSPAC (comprise\> rice dmEPSPS gene in vector 

pTCVlOOl}. 

Figure 7 Vector pBluSK+EPSPS (comprises ric,1 drnEPSPS gene in vector pBlucscript SK+). 

Figme 8 Vector pPACl 

5 Figure 9 Vector pTCVEP'SPSPH 

Figure 10 Vector pTCVEPSPSADH 

Figure l l Vector pBluSKEPSPSADH {comprises rke drn.EPSPS gene and Adhl intron) 

figure l2 Vector pIGPD9 

Figure l3 Vector Zen 9 

rn Figure l4 Vector Zen l2 

Figure 15 Vector Zen 18 

Figurt• l 6 Introduction of Zen vectors into superbinary vectors 

ProducHon of plants tolerant to glypht:is~•te treatment thrnugh OH:r--e:iq,ressfon of a 

mutated EPSPS und(~r Ht(: <.,ontro.l of a non~hdernfogous promoh.•r-, 

l5 The. term 'enhancer' as used throughout this specification means those sequences 

upstream of the promoter which do not comprise the promoter it:-;elf but whkh act to enhance 

or n.,gulate transcription initiation from the promoter. The term "EPSPS promoter deletion" 

HS used throughout this specification refr.rs to the EPSPS prmnoter together with nucleotides 

from the enharn.::.er ,:vhich is native to the EPSPS gene - i.e. nndeoth:ks \vhich are upstre11m 

20 (5') of the promoter. 

ln respect .:!¥ the tn.msfonnation of plant n:mteriai, thosz: skilkd in the art wHl 

recognise that although particular types of !arget material {e.g. emhryogenic ceH suspension 

cu!!un~ or de--difforentiating irnrna!llre embryosj and particular methods of transformation 

(e.g. usingA,grobactaiwn or p,utide bombardment) are specified in the examples below, the. 

25 present invention is not limited to these particular embodiments and such target materials and 

methods may be used interchangeably. Furthermore, the term "plant <~ells" as used 

throughout this description -of the inventlon can re.fer to isolated cells, including sus:pens:.ion 

cultures as \Vell as to cells in an intact or partly intact tbsue such as embryo. scuteHa, 

microspore, mkrnspore-derived embryo or somatic cells from plant organs. Similarly, 

30 although the specific examples are limited to rrutize, \~/heat and rice, the invention is equally 

applicable to any of a broad range of ag.r.icu.h.ural crops and amenity plants which can be 

trnnsformed using s,iitable methods of plant cell transformation. 
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General molecular biological methods are carried out according to Sambrook a al 

(1989) 'Molecular ckming: A laboratory Manual, 2 n.d Edn. Cold Spring H;:.1rbour Lab, Press. 

EXAMPLE 1. Generation of a cDNA probe for Rice EPSPS 

l\ partial length cDNA encoding rice EPSPS is obtained u~ing reverse transcripmse 

5 PCR {RT-PCR). Total RNA is isnlate.<l frnrn two-week-old rice plants (Oryza smiva Lindica 

var. Koshihikari) using the TRl-ZOIJM n1ethod {Life Technologies), first-strnnd cDNA 

synthesis is performi;:'.d using Supen;cr.ipt H reverse tn.mscriptase (Life Technologies) with 200 

ng of EPSPS i.kgenernte reverse l O primer (SEQ ID N0.1) and 2 ~1g of total RNA according 

to the supplied prntoco!:S. Second smmd synthesis and cDNA amplification by PCR is 

W perfonned using EPSPS degenerate primers lO and 4 (SEQ ID NO,l and SEQ !D N0.2) and 

PCR beads (Pharmacia) according 10 the manufacturers instructions, AH letter codes are 

standard abbrev.iations {Eur. J. BkKhe1n, (1985) l 50: 15) 

SEQIDNO.l 

EPSPS degenerate n:~ver:;.e 10 

l 5 SEQ ID N0.2 

EPSPS degenerate forward 4 

The pnxluct;;, are cloned into vector pCR2. l (Jnvitrngen) using a TA Cloning k\ffM as 

re(ornmended by the supplier, Plasmid is recover,~d from selected colonies and the sequence 

analysed by a process involving computer based homology searches (BLAST) tl) confirm that 

20 the cloned RT-PCR product shows high homology to known plant E:PSPS sequences, 

EX.AMPLr: 2. Isolation of Rkt.' EPSPS genomic sequence :and doning of the dee 

EPSPS gene 

A region of genomic DNA containing the fuH rice EPS.PS gene and 5' upstream 

region is isolated fmm a/., EMBLSP6!f7 genomic library constnKted from five-day-dd 

25 etiolated rice shoots (Oryza saliva LTndica var. lR36) (Ckmtech). tx106 plaque forming 

units (pfu) are screened nsing the T.lp .. Jabdled rice EPSPS cDN/\ probe (example ! ) using 

protocols provided by the manufactnrer. Positive plaques are su~jected to subsequent rounds 

of hybridisation screening until plaque purity of a cross-hybridising plaque is obtained, A­

DNA is prepared from the phage pure sto,,k, acc<.m:Hng to the method described by Sambrook 

30 et aL, 1989. The DNA obtained is analysed by restriction digest and Snuthern blotting. using 

the same 32P-!abdkd rice EPSPS d)NA as a prnbe. Restriction frngme.nb that crnss­

hyhridise ai\~, ·where applicable. blunt-ended using a method stK'b as Pert";:~ctly B!mitTM 
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(Novagen}, and doned into a suitable vector such as pSTB!ue (Novagen). The DNA is then 

sequenced using an ABl 377A PRISM ;_mtomated DNA sequern::e.r, Figure l. shows a 

S{.'.hematic of the rice EPSPS gene with some of the restriction sites marked, 

A 3,86 kb fragment of the rice EPSPS gene, containing the coding region, the EPSPS 

5 promoter. some of the Y upstream region and the terminator b obt,\ined by PCR, 

Oiigonudeotide primer OSGRAl (SEQ lD N0,3) is used in conjunction with OSEPSPSJ 

{SEQ lD NO, 4} to amplify the desired region, OSEPSPS3 contains rtdditiona.! S'ac l and Sma 

l restriction enzyme sites to facilitate the. subdoning of the gene during the later stages of 

vector construction. A schematic location of these primers is given in Figure ! , 

rn SEQ H) NO, 3 

OSSG·Rl\l s · ATT TCY- TCT TC'I Tee '.rec CTT c-rc cGc cxc 1, 

SEQlDNO. 4 

High fidelity Pfo TurboTM polymeraSt) (Strarngene) is w;ed to perform the PCR 

IS reaction with DNA obtained frorn f, pr<~paration (described above) as the amplification 

template. The PCR product of cxp£'.Cted size is cloned into pCRblunt 4-TOPOTM (lnvltrcigen) 

and sequenced to check integrity. 

EXAl\-tPLE 3. Mutation ofT to I and P to Sin the rke ·gpsps. 

The T to I and P to S rnulation is obtained by the introduction of two point mutations. These 

20 mutations are introduced into the rice genornic EPSPS gene by PCR using o!igonucleotide 

primers containing the desired mutation, A schematic dbgrnm, indicai.fog the binding sites of 

the primers used, is shmvn in Figure 3, Two separate PCR re.actions arc pcrfrirnK~<l {both 

using lhe 'A DNA as template), 

l) EcoRVEnd (SEQ ID N0.5) + OSMutBot {SEQ TD NO. 6) 

2.s 2) OsMuffop {SEQ ID NO. 7) + SalIEnd (SEQ 1D NO, 8) 

SEQIDN0.5 

fanRVEnd 

SEQIDN0,6 

OSMud3m 

30 SEQ ID N0.7 

OsMuffop 

SEQIDN0.8 
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5aHEnd 

The re::.ultlng PCR products are joined by using equirnolar conremrntions of ench 

PCR product as template with the two o!igos SallEnd and E.coRVEnd in a ne\v PCR n~aclion, 

An aliquot of the re.iction product is analysed by agarose gel e kctrnphoresis and cloned into 

5 pCR-Blunt ff!M (Invitrogen), Plasmid DNA, is recovered ~md sequenced to detect the 

srn.::cessful incorporation of the double mutation, 

The DNA fragment containing the double rnutation is incorporated into the rice 

EPSPS genomic done (Figure l) as follows, The done containing the double mutant is 

digested with Eco RV and Salt The plasrnid containing the rice EPSPS DNA PCR product 

rn is ,:;imilady digested and the Eco RV/Sal 1 fragrnent containing the double mmant ligated into 

the rice EPSPS gene in pCR4Blunt -TOP01},1 using standard cloning methods described in 

Sambrook N aL 1989 and transformed into competent E, coli. Plasmid is recovered from 

resultant colonies and sequenced in order to confirm the presence of the double mutation 

with no further alt(~rations, This plasmid, pCR4--0SEPSPS, is shown in Figure 2, 

!5 The genomic rice EPSPS gene containing the double miitant (Figure 2) is excised 

from pCR4-Blunt-TOP01M using Psi 1 and Nori and ligated into pTCVl001 (Figure 4), to 

generate pTCVlOO!.OSEPSPS (Figure 5) and ihis is transformed into E coli for 

amp1ificmio.n, Next, the Pac l!Ew RV re5>triction fragment is excised from !he A DNA 

(figure l} and inserted into pTCV 100lOSEPSPS (Figtm~ 5) to generate 

20 pTCV WO! EPSPSPAC {Figure 6), The rice EPSPS gene. now containing seque.nce from Pac 

J. to Sad (Figure 6), is excised frorn pTCV WOlEPSPSPAC (Figure 6) as an Eag 1/Sac l 

fragment and llgate:d into 5imilarly digested pRluescript SK+ to make pBluSK+EPSPS 

{Figure 7\ Further rice EPSPS upstream regions and desired enhancers are asst:'.mb1ed (as 

described below) and ligated into the pBlue;,;aipt SK+ vector using Xha 1/Pac L 

25 EXAMPLR 4. Generation of singh- enhanced ! rice EPSPS promoter fu.sion~ 

Figure 1 indicates the hin<ljng sites of the primers G l and G2 used to generate a series 

of dektions at the 5' end of HK·. rice EPSPS gene. The G 1 and 02 primers are used in 

co.mbination with the RQCRlO primer using ltK'. rice EPSPS l.nnhda DNA template an<l Pfu 

TurboTM polymerase {Stn.Hagene.) using protocols provided by the ~upplier, 

:m SEQ ID N0,9 

(} l 5' CGCCTGCAG('J'C?:;A.GC~TTGGT'!'(;{J'l"G.l-~Gl~/;TGA@.C'.ACC 3 1 

SEQION0.10 
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G2 

SEQ 10 N◊-1 l 

RQCRHJ 

The products obtained are analysed by agarose gd electrophoresis .and doned into 

~ pCR-Blum H.-TOPO'rn vector (Invitrogen)_ The sequence nf the resulting products is 

determined to ensure that there is no alteration in the sequence of the rke genomic EPSPS 

done_ Clones to progress are selected based on their orientation within the vector by 

e;,.;tabHshing '\.vhether or not Xho J digestion removes only the. polyUnker sequence rather than 

the Vihole insert from the vector, 

l{} The sequences of the CaM.V35 S ,rnd FlViV 355 gene~ and their associated 5' 

upstrearn regions are published in the EMBL <larnbase Ubr ex.ample accession v00l41 and 

x06l66\ Primers are designed so n.s to amplify only the upstream enhancer regions of the 

said genes. The CuMV35S entw.ncerl (SEQ 1D NO, 36) is thus obtained by PCR using 

primers SEQ ID NO. 12 and SEQ ID NO, 13 in coPjunction with Pfo TurboTM polymernse 

!5 and pMJB l DNA (A59870) as the template, Alternativdy a different regkm of the 

Ca:1\-1V35S enh,mc(~r is obtained using similar methods {SEQ ID NO, 37), The FMV35S 

enhancer is symhesised chemic.illy (SEQ ID NO, 35), 

20 

The folkrwlng oligonudeoti<le primers are used, 

SEQIDNO. 12 

3555 

SEQ 1D NO, 13 

The sequence of the mnplified and cloned molecules is confirmed foHov.ting cloning 

into the PCR Hlunt-.Jl-TOPO vector (Invitrogen), The pCR Blunt-II--TOPO vector, containing 

25 the EPSPS 5'UTR ddetion is digeste:d with Xba l!Xlw l, The Enhancer is removed from its 

respective pCR Blunt-H-TOPO vector also using }(ha l.lXho l digestion and ligated into the 

first vectors containing the EPSPS prornoter deletion& generated by PCR 

EXAl\-fPLE S. Generation of douMv enhanced : dee EPSPS promoter fusions. 

fo order to further increase expressk,n from the rice EPSPS promoter an additional 

30 enhancer may be used in conjtmction with either the 355 or FMV enhancer. In one example 

of a cloning strategy to achieve this, e.nhancer/EPSPS fusions a.re initially made (similar to 

exarnp!e 4) comprising~ s.ingle Wrst) enhancer, Such first enhancers ure selected from the 
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upstream regions 5' of the promoters of the rice GOS2, rk:e actin L maize polyubiquitin, 

Ca!\lV 35S, FivlV 35S and barky plastocyanin genes. The nudeotide sequences of these 

regions are published in the Ei\.tBL database (access km number x5 l 9 W, x 15865, u29159, 

vOOl 41. x06166 and i.28347 respectively). Primers are designed so as to arnplify only the 

5 desired tran::;criptional enhancer regkms 5' to these genes (SEQ lD NO, 15 t.o 22), 

SEQ ID N0,15 

Barky5 

SEQIDNO.!6 

io SEQ ID N0.17 

OSGOS5 

SEQ ff) N0.18 

OSGOS3 

SEQ ID N0,19 

MPU.5 

SEQIDNO.20 

MPU3 

SEQ rDN0.21 

20 SEQ ID N0.22 

RA3 

DNA is isolated from greenhoi.ise gm\.vn plants (rnaizt:'., barky or rice) using !he 

DN Aeasy protocol (Qiagen) and used as the starting template for PCR amplification. The 

PCR products are do_ned into pCR-Bbnt-U-TOPO and sequenced to check authenticity, The 

15 enhancer EPSPS fu::;ion is made a$ i:kscribe-d previously in Example 4 (using Xba/Xhnl 

s<+vap) except in the c-ase nf rice actin l , where the enban,:er is inserted as an Xba 1/Pst I 

fragment {a Xho l site is replaced with a Pst l site due to the presence 1)f a X!w l site in the 

Rice actin enhancer) and maize polyubiquitin, \Vhere the enhancer is inserted as a Spe 1/Xho 

l fragment (the Xba l site- is replact~d \Vith a Spe l site due to the presence nf a Xba l site in 

:~o the maize polyuhiquitin enhancer). Note that an internal Xho l site is used \.vith respect w tht~ 

maize polyubiquitin enh,mcer region. Tbe second enhancer, which ran he either the 

Cafvl V35S enhancer <.Jr the H,1V enhancer i~ ainplified using the primers 35SXho and 35S3 
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(SEQ ID NO 23 and SEQ ID NO. l 3) (35SJ or FM VXho and FMV3 (SEQ m NO 25 and 

SEQ lD NO 26) respectively. These. primers facilitate the introduction of a X!w1 site (or Pst 

1 site) at the Y and 3' termini of the enhan.-cer. Alternativdy a Pac l site is introduced at the 

3' end in place of the Xhol she using primers 35SPac (SEQ ID NO. 24) or FMVPAC3 (SEQ 

5 ID. 27). 

SEQ fDNn23 

35Sxho 

SEQlDN0.24 

35SPAC 

1 o SEQ ID NCUS 

!5 

FJ\-1\lXho l ~ ·· crr-cGJ;f;:.1GcccuccocAoc1:r<;;:<c-rro :; ~ 

SEQIDN0.26 

FMV3 

SEQ ID N0.27 

h\.1V3Pac 

Once sequern.:ed, the PCR product, either Xho .I : Xho 1. Pst Ji Pac l (when rite actin 

b the first enhancer) Qf Xho l !Pac l, is imroduce<l into the construct ,vhich comprises the 

first enhancer ; EPSPS gene fusion either at the Xho l site or between the Xho l and Pac 1 or 

Pst .I ,rnd Pac l restriction sites as required. The introduction at the Xho l site is used !o 

20 construct the double enhancer fosion constructs comprising either the G· 1 or 02 EPSPS 

promoter deletions. Both the Xho I I Pac I and Pst 1/Pac l fragments are used to construct 

double enhancer fosions cmnprising the G3 EP-SPS promoter deletion. Where the second 

enhunct.r is introduced as an Xfw l fragment the orkntafo:.m of the enhancer is detennlned by 

.PCR. 

25 EXAMPLE 6. lnse-rtion of Adhl intrnn .into the s~ UTR of the rke EPSPS. gene 

The insertion of the Maize Adh ! lntron l. into the desire.d. rkc EPSPS promnter 

deletion (e.g. made. as described in Example 4) is perfurrned prior to the generation of the 

fusion construct with the desired enhancer(s). In this partk:uhlr example the Adh1 intron is 

introduced into the G2. EPSPS promoter deletion. The skiHed man wiH appreciate that similar 

30 mz~thodology can be adopted to incorporate the Adhl imrnn into other EPSPS promoter 

dele.tions, The rmiize Adhl hmon is insened into ttw constructs by PCR. The Adh l intron i~ 
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ampiified from a suitable source, such as maize genomic DNA or a vector such as pPACI 

(Figure S) using prirners Adh5 (SEQ lD NO. 28 ) and Adh3 (SEQ ID NO, 29): 

SEQtDNO, 28 

5 SEQ H) NO, 29 

The resulting PCR product is denatured and nsed as a primer in conjunction with 

Adh5Piic (SEQ ID NO, 30) to amplify the desired product using the vector 

pTCVlOOJEPSPSPAC ffigme 6) m, template. 

lO SEQ U) NO. 30 

Adh5Pac 

The resulting PCR product is cloned inw PCR-Bh.mt U {111vitmgen). The Pac l:llitul m 
fragment is exdsed from the ric<~ genomic clone (Figure l) and inserted into pTCVlOOl to 

generate pTCVEPSPSPH (Figure 9), Next, the l:.S.ic l!Nco 1 PCR product obtained above and 

15 comprising the A<lh l intron is inserted into pTCVEPSPH as shown by the schematic (Figure 

9), The Pac l :Eco RV fragment pre:-,.ent in the cloned EPSPS gene containing rhe double 

mutant (Figure 10) is excised and repbced with the Pac 1/Eco RV frngrnent from 

pTCVEPSPSPH that comprises the Adh l intron sequence (Figure 9), FinaHy the full 

E.PSPS gene comprising the Adh 1 sequence is excised from pTCVEPSPSADH (Figure 10) 

20 as an Eag 1/Sac 1 fragment and cloned into pBluescript SK+ to give pB!uSKEPSPSADH 

(Figure: 1 l\ 

EXAMPLE 7, J ntroduction tif. optimis~d pre A TG consemms sequenee fKoz~k) n'a site 

directed mutagenesis for {'.t)nstruds comprising the maize Adhl intron, 

Optionally. site directed mutagenesis is performed on co11stnicts containing the. Adh l 

25 intron using the QuickChange Site D\rected Mutagenesh kit (Strntagene). This is performed 

on the Pad/Sad EPSPS fragment in pBluescript SK+ (Figure l !) prior to fusion ~<'ith the 

enharn.:er : EPSPS promoter fusions. The following oligonudeotide are u<;e<l according to the 

;,;upplkd protocols to optimise the KOZAK S<~quencc. 

SEQ ID NO. 31 

30 Oskozak 

SEQ ID NO, 32 
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Clones are analysed by reStriction analysis, using Kpn 1, on recovered plasmid, The 

wrre.ctly altered DNA is characterised by an additiond Kpn l restriction site. compa.red t<J the 

tlf!••alternd DNA. The sequence is then verified by automated DNA sequencing. 

The altered DNA sequence may be transferred original constmcu. n~ing the unique restriction 

5 enzyme sites of Sph I or Poe l at the 5' end and Avr nor Eco RV at the 3' end as appwpriate 

for each vector. 

EXAMPLE 8. Completion of .EPSPS expression cassettes comprising. in the s~ to 3' 

direction, ·Enham;~r n:g,innfs). rk€.~ EPSPS promoter upst.ream region. EPSPS 

pmmot~r. EP$,f;; 5'UTR + (optional} n!ai?£.Adhl intnm 1, rice EPSPS plastid transit 

!O rumtide coding region, rice mature EPSPS coding region and rice EPSPS gen~~ 

terminator region , 

The singly and doubly enhanced rice EPSPS promoter fusions (Examples 4 and 5} 

contained within the pCR Bh.mt-H-TOPO vectors are excised using Xl.>a l J_nd A.~c 1 and 

inserted into the similar!y digested p.Bluescript SK+ done c<.mtaining the remainder of tlw 

15 rlce EPSPS sequence (Figures 7/l l ),However, when the maize polyubiquitin 

enhancer:EPSPS fusion is to he nsed this is firstly doned into pB.luescript using SpdlPac L 

The remaindtr of the rice EPSPS seguen<.:e is then inserted as Pac J / Sac I to complete the 

expression cassette, This final doning step fi'.'.Stdts in the re-quired gene constructs, Exa...'11ples 

of constructs obtainable using tbe above strategies are given beiow in Table L Schi;:'.matic 

20 maps are given in Figures U~15, 

Fir~t EPS?S Promoter Adh l EPSPS genomk Ef'SPS 

enhancer enhilntet dekricm Te-rrninaw, 
~.......,,.,.,.,. ...... ..,._-•.,,•'-'-••••••••••••q••••••••-•••n••••°"-"~•-••~•u . ._._.,.,._.,.......,..-------•"" ....... ..,,'-'•'"••••••• ................ "" .. -•••'-• .. •••••••••••••••------

ZEN9 CaMV35S None Gl No Yes Ye.;; 

ZENll RA 35S G! No Yes 'frs 

7 . ..EN!4 RA 355 G3 Nl) Yes Yes 

ZEN!5 MPU 35$ G3 No Yes Yes 

ZENJO DPC 355 C' l..i- Ye:, Yes Yes 

ZENl8 GOS2 35S GZ Yes Yes Y<:~ 

ZEN!2 GOS2 35S G3 No )\\s Yes 

ZEN23 FMV None G2 '{es Yes Y<:~s. 

2£N24 FMV 35S G2 Yes Yes Yes 

ZEN25 35S fhW C') ._S--i:.,. Ye-$ Yes. Yes 
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EXAMPLE 9. Subdoning of EPSPS cxur~s.sion eassdtes from Blueseript into pIGPD9 

\Vhere desired and espe.dall y for trnnsfonnatkin of pl ams by direct DNA methods 

(,ivhiskers, bombardment and protoplasts), the EPSPS expression constructs are excised from 

pB!uescript using Xma 1 and doned into p1GPD9 (Figure 12), The use of this vector for 

5 transfonn;.Hion avoids transfer of antibiotic resistance genes to the plant since selection relies 

on complementation of an auxotrophic his B E.coli rnutant with the gene expressing lGPD 

(the his B prn<luct). The pl(3PD9-derived plasmids deriving from insertion of the Xma l 

fragments of pZEN9, l l, 12, l 4, 15, 16, 18, 20, 23, 24 and 25 are termed pZEN9i, pZEN ! l i, 

pZENl2i ... etc 

w Large DNA preparntlons for use in plant tnmsfonnmion are obtained using the Maxi-

prep proG;dure (Qiagen) using pmtocots provided by the lVfonufacturer 

EXA~'fPLE 10. Pre1mration of DNA for plant transformation 

The above procedure describes the a.s:-,.embly of 'EPSPS expression cassettes• 

comprising, in a 5' to Y direction, ~n enhatKer sequence(s\ an EPSPS promoter from rice. a 

l 5 region encoding a rice EPSPS trnnsit peptide, a reg.km encoding a mature rice EPSPS 

enzyme which i;:; resistant to glyphosate through having T to I and P to S changes at the 

specified positions. and a rke EPSPS gene terminator. 

Optionally the desired cassette:-: n.Js.o fuither cornprise a drug s.efeclion marker gene 

(e,g arnpkiHin resistance, kanamycin resistance ew.) a T-DNA Left or Right Border regk)n 

20 and (optionaHy) a scaffold attachment region added 5' and/nr 3' to the above described 

construct The skilled man \vlll recognise that similar .rne!hods to those described above can 

be used to obtain these added crnnponen.ts and clone them into the desired positions, 

EXAMPLE l l. Transformation of com lines using ;n1 A..gmlH.u:terium stra!~! 

containing a sup-erhinarv vechw whkh includes an EPSPS cxnressinn,eass:ette between 

25 the right and left borders of the T ~DNA; seledfon and regeneration of pfar~,t~';.lls an~ 

pl.mts ·which are resistant to glvphosate 

.Con;;;trnction of A.gmbacte>riwn ~~rniq 

Bruescdptplasmid DNA (e.g, ZEN9, ZENl L ZENl4, ZENL5, ZENI&, ZEN20~ 

ZENlL ZEN23, ZEN24 or ZEN25) is digested with either Xma l or -..vith Xb,:1 l/ Sac l and 

30 the thus-obtained(~ 5-6,5 kb) FPSPS-encod.ing fragment ligate.ct into a position within the 

cloning site located between the right and left T-DNA borders of similarly restricted pSB L 

fo the case, for ex.ample, nf using the Xma I fragment of pZBN 18 !his ligation creates the 
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plasmid pZEN t 8SB 11 (Figure 16). The. constrnction of plmnn.id pSB l l and the c:on:,;trnctton 

of its parent, pSB21, is described by Kcimari et a.! (1996, PhlntJ, 10: 165-174). The T-DNA 

region of pZENlS is integrated into the superbinary pSH 1 vi.::ctcir. (Saito er al EP 672 752 

Al) by a process of homologous recornbination (Figure l 6) to create the plasmid, 

s pSBlZEN l 8- To achieve t'his the plasmid pZENlSSBl l is transformed into E: coli strain 

HB 10 l which is then, according to the triple cross method (lf Ditta et al (1980, Proc. NatL 

Acad. Scj_ USA. 77: 7347-735l). mated with an Agrobacterium LBA4404 harbouring pSBl 

to create the lnmsforrned strain of Agrobacterium, LBA4404 (pSB lZEN 18) in ,vhicb the 

presence of the cointegrate plasmid pSB1ZEN18 is selected for on the bas.is of re;:;istance to 

JO spectino1nydn. The identity of pSB lZEN 18 is also confirmed on the basis of Sal 1 

restriction analysis (figure 16). LBA4404 strains cnmaining the directly analogous 

constructs pSB lZEN9, pSB l ZEN 11, pSB !ZEN 12, pSBZEN 14 etc are similarly ('.Onstructed 

starting from the Xmal fragments of pZEN9, ZEN l l. ZEN 12, ZEN l 4 etc .. 

Alternatively, using similar meth()ds to tho~e described above. a similar fragrnent of p 

!5 ZEN9, ZEN l l z~tc is homologousty recQmbined into a posltion het,veen the right and kfl: 

borders of the superbinary vector pTOK l 62 (fig l in US 559 ! 616) to generate a similar set 

of cnintegrnte plasmids selected for in A.rvohactt:rium on the basis of combined resistance to 

kanamycin and sp,.~ctinomydn, 

Agrobacwrium strain LBA4404 which has a help,.x plasmid PAL4404 (having a 

20 (ni11pkte vir region) is available from the American Type Cnhure Collection (ATCC 37349). 

25 

An alternative m,efu! strain is ,4grobacterium EHAHH {l 986, flood et al, J. BaderioL, 

168{3); 1283--1290) v,·hich has a helper plasmid having the vlr region from the strongly 

virulent strain A.grobacterium twnt:faciens A28 l. 

Preparntlon of Agrohacterium :;usnensini:<~ 

Agrobae1erium strains LBA4404(pSB 1ZEN9), LBA4404 {pSB lZEN 1 l) etc are each 

streaked onto phites con!aining 'PHf-L' solid medium and cultured at 2S C in the dark for 3 

w H) days. 

PHf-L medium is as described on page 26 (Example 4) of WO 98/32326. PHJ-L 

medium made up in d-cmh!e--distHkd \vater comprises 25 ml/I of stock solution A, 25 ml/I of 

30 stock solution B, 450, 9 rnl/ l of swck :;olution C and 50 mg/ l of spectinornycin. St<x:k 

solutions are :-sterilised by autoclaving or filtration, Stock solution A is 60 g/ I K:2HP04 and 

20 g/ l NaR,P04 adjusted to pH 7J.i witb KOH: stock solution Bis 6 g/ l wlg S04.7H10, 3 g/ 
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l KC!, 20 g/ l N~Cl. 0,2 g/ l CaCI;: and 50 mg/ 1 FeSO.i. 7H20: swck solution C is 5-56 gt l 

of glucose and l 6.67 g/ l of agar (A-7049, Sigma Chemkah, St Louis, l\fo, USA) 

Alternatively the A.grobacte.ria are cuHured for 3 -·10 don a pfa!e conhtining YP 

medium {5 g/1 yeast extract, 10 g/1 peptone, 5 gll NaCl, 15 g/ I agar at pH 6.8) as described 

5 by lshida et al (1996. Nature Biotechnology, l 4, 745-750) or, alternatively. as described by 

Hei t.'t al in US 5591616 (AB medium (Ddka and Kado, 1974; Pmc Nat!. Arnd. Sci. 'USA 

71 :3677-3681)) but, in each case, modified to provide the appropriate amibiot.ic selection 

{e,g. containing 50 rng/ mt spectinomydn in the case of Agrobacteriu.m strain 

LBA4404(pSB lZEN9) etc. or containing both 50 mg/ ml spectinornycin and 50 mg/ ml 

W kanamycin in the case that Agrobacterium containing a pTOK 162-dcrived superbinary 

vector h used). 

Plates of Agrobactaium rnade as de:,,criheJ above are stored at 4 C and used ,vi thin a 

month of preparation, For preparation of suspensions a single colony from the master pfate is 

streaked out onto a plate cont,tining, at pH 6.8, 5 g! l yeas! extract {Difeo). lO g/ 1 peptone 

15 (Difeo}, 5 g/ l NaCl, 15 g/ l agar {Difeo) and 50 mg/ 1 of speetinnmydn (or as appropriate for 

the partkular strain c1f Agrobacwrium), Plates are incubated at 28 C. in the dark for 2d. 

Suspensions of Agrohacterium for transformation of plant materia} are prep<1red .in a 

simiJar manner to described in US 5591616, (Using good microbiological practice w avoid 

contamination of aseptic cu!mres) 3 X 5 mm 1oopfuls of Agrobacteriwn are removed from 

20 pbte'.:'i, transferred and suspended in 5 mt of sterile AA liquid medium in a 14 rni falcon tube, 

As used here, AA liquid medium at pH 5.2 contains the major ino11;:anic saHs, amino acids 

an<l vitamins defined by Toriyama and Hinata. (l 985) in Plant Science 41, 179-183), the 

minor inorganic salts of ~forashige and Skoog medium (Murnshige and Skoog, 1962 in 

PhysioL Plant 15, 473-497), 0.5 gf l of casamino adds (casein hydrolysate), 1 mg/ l of 2,4 -

25 d.ichlorophe-noxyacetic acid (2t4-[))~ f}.2 rng/ l of kint!tin, (t 1 n1g/ I of gjbbereHin, (J.21\1. 

glucose, 0.2.t\·1 sucrose and H. l n)A-1 aceto5yringone. 

AhernJtively, suspensinns of Agmbacterium for transformation of plant material an:: 

prepared in a similar manner to Jescrfoed in WO 98/32326, 3 X 5 mm loopfols of 

Agrobacrerium al\~ removed from plates, transferred and sw,pended in 5 rnl of the sterile 

30 PHl-A basic medium as de~cribed in Example 4 on pagt::'. 26 of \VO 98/32326 or. 

alternatively. suspended in 5 ml of the s.terik PHl-1 combined mediun:-1 also descrlbed in 

Example 4 ,m page 26 of VVO 98/32326, In either c,rne 5 ml of J 00 miVI 3' -5'-Dimethoxy-
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4'hydroxyacetophcnone is also added. PHI-A basic medium at pH 5.2 comprises 4 g/l of 

CHU(N6) basal salt::. (Sigma C-14 l6). J .0 ml/ l of Eriksson's vitamin mix ( IOOOX , Sigina E--

151 l .L 0.5 mg/1 thian,ine. HC!. 15 mg/ ml of 2,4-D. 0.69gl l L-proline, 68.5 g/ I sucrose and 

63.5 gi l glucose. PHH combined 111edh.1m, also adjusted to pH 5.2 with KOH and filter 

5 sterilized, cornpri~es 4.3 g/1 of MS sahs (GlBCO-BRL). 0.5 mg/ rnl nicotinic acid, {l5 mg.I 

m! pyridoxlnc. HCl, LO rng/ ml thiamine. HCL, 100 rng/ l myo-innsito1, 1 g/ J viramin assay 

casamino acids (Difeo), 1.5 mg/ ml of 2,4-D. 0.69g/ l L-prohne, 68.5 g/ l sucrose and 36 g/ 1 

Alternatively, suspensions of Agrobacteriwn for tnmsformation of plant material are 

w prepared in a similar marmcr to described by Ishida et al (1996) Nature Biotechnology, 14, 

745--750. 3 X 5 mm ioopfuls of Agrobacterium are removed frorn plates, transferred and 

suspended in 5 ml of LS-inf medium. LS-lnf rnedlum (Linsmaier and Skoog, 1965, Plw~ioL 

Plant 18. l 00- l 27) adjusted to pH 5.2 with KOH contained LS major and minor inorganic 

salts, 0.5 mg/ ml nicotin.ic add, 0.5 mg/ ml pyridoxine. HCl, l .O mg/ ml thiamine. HCL. 100 

15 mg/ l myo-inositol, l g/ 1 vitamin assay casamino adds (.fJifco). L5 mg/ .mi of 2.4-D, 685 g/ 

However produced. the suspension of Agmbacterium is vortexed to make an even 

suspensicm and the cell population adjusted to lx~t,ve:en 0,5 x 109 and 2 x W'; cfo/ ml 

{preferably the lower), 1 x 109 du! ml corresponds to an OD (1 cm) of-- 0,72 at 550 nm. 

Agrobacter.:um stispensions are aHquoted into 1 ml lots in sterile 2 rn1 

mkmcentrifugt~ tubes and used as soon as possible 

Corn Jines for transformation 

Suitable rnaize. lines for trnrisfonnadon indude hut are not restricted to, A 188. Fl 

P3732, F1 {Al88 x B73Ht), fl (B73Ht x Al88). Fl. (A!88 x Bri.-1S), Varieties Al88, BI\AS 

25 (Black Mexkan Sweet) and B73 Ht are obwined from the Ministry of Agriculture. Forestry 

and Fisheries, ivhkh is "i-Vtll nwn to the sk!l!ed man. P3732 is obtained from IWATA 

RAKUNOU KYODOKUMiAl. Suitable maize lines also include a vurie.ty of Al88 x inbred 

crosses (e.g PHJ90 x Al88, PHN46 x A188, PHPP8 x Al88 in table 8 of\V098/ 32326; as 

·well as elite inbreds fn:im different hcterntk groups (e.g PHN46, PHP28 and PHJ9(} in table 

30 9 of \V098/ 32326). 

For example immature. ernbryos are produced from '-Hi-H" corn. "Hi-ll'' is a hybrid 

between inbreds (Al88 x B73) generated by reciprocal cn:isst:'.S between Hi.II parent A and 
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Hi-H parent B available from the Maize Genetic Cooperntion Swck Center. University of 

lHinois at Champaign, Urban;,i, Hlinois). Seeds, termed •Hi-ff seeds obtained from these 

crosses are planted out in a greenhouse or field. The resulting Hdl plants are self or cross­

pollinated with sister plants. 

Preparation of immature embryos,._infoction and co--cnhivafo:m 

Trart',formation of frnmature embryos of corn is carried out by contacting rhe 

immature embryos '>Vith the 5uirnble recombinant stniins nf Agrobacteriwn described above. 

An imxnature embryo means the embryo of an immature se<.~d \vhich is in the stage of 

maturing following pollination. Immature embryos are an inw.ct tissue that is capable of cell 

lO division to give rise to callus cells that can then differentiaw tn produce the tissues and 

organs of a \vhok. plant. Preferred materia.! for transformation also includes the sc1..Hella of 

embryos '<-Vhich is also capable. of inducing dedifferentiated c;ll!i with the ability w regenerate 

normal fertik plants having been initially transformed. Preferred material for transfrirmation 

thu:,;, also indudes callus derived from such dedifferemiated irrrmmure zygotic embrym or 

l5 scuteHa. 

11:nmature corn embryos are bolatcd aseptkally from developing ears as described by 

Green and Phillips {1976, Crop, ScL J5: 417-42.l) or, alternatively, by the methods of 

Neu ff er et al (l 982, "Gmwing 1'vlaize for genetic purposes" in lvfaize jbr biological res£iarch, 

\V.F. Sheridan ed., Universi!y Press, University of North Dakota, Grand Forks, North 

2{) Dakotu, USA}. For example, immature corn embryos between 1--2 mm (preferably 1-1.2 

mm) bng are asepticall.Y isolated from female spikes at 9-12 (preferably 11) dafter 

pollination using a c-;teri!e spatula. Typically ears are surface sterifo,erl with 2.63(,>l:; sodium 

hypochlorite for 20 min before washing 'Nith sterile deionized water and nseptic removal of 

irmnan.1re embryos. Immature embryos {prefenihly ~ 100 in number) are dropped <lirectfy 

25 into a 2 ml microcentrifuge tube con!aining about 2 ml of the same medium a:-:. used for 

preparing the suspension of Agrobacterium (the alternatives for which art, described above). 

The cap of the tuhe is closed and the contents mixed by vortexh1g for u few seconds. The 

medimn is deeanted off, 2 ml of fresh medium are added and vortexing is repe.lted. All of 

the medium is then drawn off to leave the '-\'ashed immature embryos at the bottom of the 

30 mbe. 

Having prepared the immature maize embryos the next phase of the process, the 

infection step, is to contact I.hem in .,,lth the tnm::;forrned strnin of Agn,bacterium. 
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In one example of this process, the infl'..>ction step takes place in a liquid medium 

which includes the major inorganic salts and vitamins of N6 medium (1987, Chu CC. Proc. 

S ymp. Plant Tissue Culture, Science Press Peking. Pp 43-50) as <le scribed in example 4 of 

WO 98/32326, 1.{) in! of suspension of Agrob(1cterium, prepared as described abovz: in PHI-

S A medium is added to the: embryo~ in the mkrocentrifuge tube and vortexed for about 30s. 

Alternatively, l .0 .ml of sw,pension of Agrobacteriwn prepared, also as described above, in 

either PHl-l medium or in LS-inf rnc<l.ium is added. 

After standing for 5 minutes 1:he suspension (if Agmbacterium and embryos is poured 

out into a Petri plate. cont.:iining either l) PHI-B medium or 2) PHI-.J medium or 3) LS-AS. 

W medium according to whe:th('.f the original suspension of Agmbacten'um had been prepared in 

PHl--A m.edium, PHl•l medium or LS-inf medium, rtspectivdy. The Agrobactaium 

suspension is drawn off using a Pasteur pipette, the embryos manipulated so that they ~it· 

axis-side downwards onto the medium, the pl.lte sealed with parafilm and incubated in the 

dark at 23-25 C for 3 days of con1ltivation. PHl-B medimn at pH 5,8 comprises 4 g/l of 

l5 CHU{N6) basal s~dts (Sigma C-1416), U) ml/ 1 of Eriksson'~ vitarnin mix (100DX, Sigma E-

1511), 05 mg/I thiamine. HCt l 5 mg/ ml of 2,4-D, 0.69g/ l L-proiin('., 0.85 .mg/ J silver 

niirnte, 30 g/ 1 sucrose, 100 ~tM acetosyringone :.m.d 3 gl l gelrlte (Sigma). PHI-J medium. 

also acijusted w pH 5.8 comprise:-- 4.3 g/1 of MS salts (GlBCO--BRL). 05 mg! rnl nicotink 

acid, 0.5 mg/ ml pyrido;dne. HCL 1.0 mgi rn1 thiamine. HCL. l 00 mg/ l myo-inosilol, l .5 

20 mg/ ml of 2,4-D, 0.69g/ 1 L-proHne. 20 g/ l sucrose, W g! l g1ucose, 0.5 g/ l MES (Sigma), 

WO mM acetosyringone and 8 g/ l purified ag,1r (Sigma A-7049). LS-AS medium (Linsmaier 

and Skoog, 1965, PhysioL Pinnt 18, 100- 127) adjusted to pH 5.8 with KOH contains LS 

major and minor inorganic sahs. 0.5 mg/ ml nkotinic acid. 0,5 mg/ ml pyridoxine. HCf, l .0 

mg/ rnl thiamine, HCL, 700 mg/ l L-proline, 100 mg/ l myo-inositol, 1.5 mg/ ml of 2,4-D. 20 

15 g/ l sucr'ose, IO gl l glutose, 0.5 g/ l MES, lOO mM accwsyringnne <.lnd 8 g/ 1 purified agar 

(Sigrna A-7049). 

Following the preparation of immature embryo;,, as describe:d above, an alternative 

rnethod of achieving transformation is to infect them during and after a period nf 

<ledHforentiation as described in US 5591616. Immature embryos are placed on LSD 15 

30 solid mediwri containing LS ii1organic ,;;a.lts ti.nd vitamins aJong \vith WO mg/ rn.l ca~mino 

acids, 700 mg/ l L-proline, lOO IT.1.g/ ! rnyo-inositol. LS mg/ .ml of 2.4-D, 20 g/ l sucrose and 

2.3 g/ l of gekite. After 3 weeks at 25 C, C'aHi originating from the sz:utdla are collected in a 
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2 mJ inicrocentrifuge tubi:: and immersed in 1 ml of Agrobacterium suspension prepared, as 

described above, in AA medium, After standing for 5 minutes, the resultant calli a.re 

transferred to 2N6 solid medium containing l 00 mM acetosyringone and incubated in the 

dark at 25 C for u 3 day period of cocuftivation. 2N6 solid medium comprises the inorganic 

5 salts and vitamins of N6 medium (Clm CC., l978; Proc. Symp. Plant Tissue Culture, 

Sdence Press Pe.king, pp 43-50) containing 1 g/ 1 casamino acids, 2 mg/ l 2A-D, 30 g/ l 

sucrose and 2 g/ l of gelrite, 

'Resting and Selection of transfonnants' 

Following cncuhivatinn, embryos are, optionally, transferred to a plate o:mt<1ining 

lO PHI-C medium, sealed over with parnfilm and incubated in the dark for 3 days for a 'resting 

step' prior to selection. PH1-C medium at pH 5,8 cornprises 4 g/l of CHU(N6) ba:.al salts 

(S.igma C-1416), LO ml/! ofErikssnn's vitamin mix {WOOX, Sigma E-l5l l.), 0.5 mg/I 

thiamine, HCl, 1.5 mg/ ml of 2,4-D, 0.69g/ 1 L-proHne, 0.85 mg/ l silver nitrate. 30 g/ 1 

sucrnse, 0.5 g/ .l M.ES, 100 mg/ l cnr!:K:niciHin and 8 g/ J purified agar (Sigma A-7049). As 

!5 disclosed in WO 98/32326, the desirnhilily of induding this n~sting step in the overnH 

transformation process varies according w corn hne and is a matter of experitnent 

For the selectkm step, ahnut 20 ernbryos are transferred onto each of a number of 

fn:::sh plates containing PHl-D selection medium or LSD l .5 selection rnedium , seated with 

parafihn and incubated in th(~ dark at 28 C, PHI-D selection medium, adjnsted to pH 5,8 

;w with KOH. comprises 4 g/1 of CHU(N6) basal salts {Sigma C-1416), LO m.!/1 of Eriksson·s 

vitamin rnix f lOOOX , Sigma E- l 5 ! l), 0.5 mg/! thiamine. HCt, L5 mg/ rnl Qf 2.4-D, 0.69g/ l 

L-pmline, 0.85 mg/ l silver nitrate, 30 g/ l 1ucrose, 0,5 gl l MES. 100 mg/ l carbenkiHin, 8 g/ 

l purified agar {Sigma A-7049) and between 0.1 m.1\,1 and 20 mM of tistme culture grade N­

(Phosphonomcthyl)-glydne (Sigma P-9556). LSD L5 sdectkin mediurn, adjusted to pH 5,8 

25 with KOH, comprise,..; LS major and minor inorgm1ic sahs (Unsmakr and Skoog, 1965, 

Physiot Plant 18, 100-127), 0.5 mg/ ml nicotinic acid, 0.5 ing/ ml pyrkfoxine. HCl, l..O mg/ 

ml thiamine, HCL, 700 mg/ l L-proline, 100 mg/ I myo-inosit.ol. 1.5 rng/ ml of 2,4-D, 20 g/ l 

sucm:-;e, 0.5 g/ l r,..ms, 250 mg/ l cefotaximc, 8 g/ ! purified agar (Sigma A-7049) and 

bet\V{~(!!l 0,1 ml'v1 and. 20 mM of tissue cuhure grade N-·(Phosphonomethyl)-glycine (Sigma P-

30 9556). 

COR-AAD1-00004625 

Bayer EX1008 (Part 9 of 9)



PCT/GB{10/0157J 

Alternatively, in the case that the starting material for selection slre calH-derived from 

immature embryos as disclosed in WO 5591616 then such cam a.re \.V~tshed with srerilised 

water containing 250 mg/ 1 cefow.xime before culturing on LSD L5 selection m(~dium. 

The embryos or clusters of cells that proliferate from the immature embryos are 

5 rnmsforre<l (if necessary ming a sterile scalpel) to plates containing fresh selection medium at 

2 weekly intervals over a tntat perlod of about 2 months. Herbicide-resistant calli are then 

bulked by continued growth on the same medium until the diarneter of the selected callus 

ex.reeds about l .5 cm 

The concentration of N-{PhosphQnomethyl)-glydne in the selection medium h 

W chosen appropriately to select a desirable number of genuinz~ transformlmts and b preferably 

,l,'ithin the range 03· 5 ml'vt Preferably the cnncenlrntion of N-(Phosphonomethy!)-glydne 

used in the selection medium is about l mM for the first two \V('.eks of selection and about 3 

mJl.-1 thereafter . 

.f:kgeneration __ of_trnnsformants/ propagation_ and_ ana,vsis of trnnsformedpl.ant _material 

The selected calli are regenerated into nounal fertile phmts according to. for example, 

the methods desedbed by D,mcan et .11 (1985, Phmta, l 65. 322·332) by Kamo et al (1985, 

Bot. G.az. f46(3), 327-334) and/or by West et al 0993, The Plant Cd!, 5, 1361-1369) and/or 

by Shfllito et al (l 989) Bio/ TechnoL 7, 581-587. 

Fr;r exmnpk, selected cal1i of diameter l 5-- 2 cm are tnmsfr'.rred to regeneration/ 

20 maturation medium and incubated in the dark for about 1·3 weeks to all(Wl the somatic 

embryo:,; to mature. A suitable regeneration medium, PHI-E medium (WO 98/ 32326) ls 

adjusted tn pH 5,6 \vith KOH and comprise$ 4.3 g/1 of MS sahs (GlBCO-BRLJ, 0.5 mg/ ml 

nicotinic add, fL5 mg/ ml pyrkloxlne. HC!, (U mg/ ml thiamine:. HCL. lOO mg/ 1 myn-­

inositol. 2 mg/ l glycine. 0-5 mg/ 1 zeatin, LO mg/ ml of indokacetk acid. 0.1 111M absdsic 

25 acid. 100 mg/ 1 c,1rbenicillin, 60 g/ l st1tro~e. 8 g/ l purified agar (Sigma A-7049) and, 

optionaHy, between 0,02 ml\-·1 ,md l mM of tissue culture grade N-(Pho:>phonomethyl)-­

glycine (Sigma P-9556). 

The caHl are then transferred to rooting/ regeneration medium and grown at 25 C 

under either a schedule of l6 h daylight (270 mE m 2 s· i) and 8 h of darkness or under 

30 continuous illum.i~rntion (~ 250 mE m· 2 s' 1
) until such a time as shoot':s and r{Klts develop. 

Suitable rooting/ regeneration media are either LSZ medium as described in the foHowing 

paragraph (optionally containing no phnsphonomethylg!ycine) or PHI-F medium at pH 5Ji 
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which comprises 4,3 g/l of MS salts. (GlBCO-BRL), 0.5 mg/ ml nicotinic acid, 0 . .5 mg/ m! 

pyridoxine, HCL {l l mg/ ml thiamine. HCL, 100 mg/ l myo-inositol, 2 mg/ l glycine, 40 g/ l 

sucro~e anct 1.5 gl J geldte, 

Alternatively, selected calli are transforred directly to LSZ regeneration medium 

s adjusted to pH .5,8 ,.vith KOH and comprising LS major and .minor inorganic sails (Unsmaier 

and Skoog, l 965, PhysioL Pbnt 18, 1 OU- 12T), 0.5 mg/ ml nicot:ink acid, 0,5 mg/ ml 

pyridoxine, HCL 1.0 mg/ ml thiamine, HCL, 700 mg/.! L-prolinc, 100 mg/ l myo-inosito!, 5 

mg/ 1nl of zeatin, 20 g/ l sucrose, 0.5 g/ l MES, 250 mg/ I cefotaxime, 8 g/ l purified agar 

(Sigrna A-7049) and, optionally, between OJ)2 m.M and l mM of tis.sue~ culrure grade N-

m (Pho~phonomethyl)-glydn~ (Sigma P-9556) is used. Aftt;r a period of incubation in the dark 

plates a.re subject to iHuminalion {continuous or light/day as above)and plantkts regent:'.rated. 

Small piant!ets are transferred to individual glass tubes containing e.ither PHl-F 

medium or half strength LSF medium at pH 5.8 comprising LS major salts {Li11smaier and 

Skoog, 1965, PhysioL Plant 18, IOH-127) al half strength, LS rninor salts. 0,5 mg/ ml 

15 nkotink acid, H.5 mg/ ml pyridoxine, HC!, 1.0 mg/ ml thiamine. HCL, WO mg/ I myo-­

inosiwl, 20 g/ l sucros~~, 0.5 g/ I MES, 8 g/ l purified agar (Sigma A-7049}.and gm,vn on for 

aboot anothe.r ,V('.ek. Plantlets are then transferred to pots of soil, hardened off in a grmvth 

dwmber (85% relative humidity, 600 ppm CO2 and 250 mE m·2 s· 1 
) and grown to maturity 

ln a soil rnixture in a greenhouse, 

20 The first (To) generation of plants obtained as above ,m~ self fortilised w obtain 

S('.COn<l generation (1' 1) seeds, Alternatively (and ptefetably) the first generation of plants are 

redpmcally cros~d with another non-transgenic mm inbred Hne in order to obtain second 

generation seeds. The progeny of these crosses (Tl} are then expected w segregate I: l for 

the herbldde resistance trait Tl seeds are sown, _gro,vn up in the glass house nr field and the 

25 level of resistance, inheritance of resistance and segregation of res1stance to the herbicide 

glyphosate through this and subsequent ge,ieratkms assessed by the observation of 

differential plant survival. fertility, and symptoms of necrosis in ti&11-ue following sprny 

treatmem of '-Nith glyphosate (suitably formulat1.~d and, optionally, as a salt) at a range of rates 

between 25 and 2000 g/ ha and at a range of growth stages betw,'.en and including V2 and V8 

30 (or, alternatively, at 7-21 Jays post g<~rmination), These assessments are made. relative to 

::;u:-,ceptihle scgregants and relative to sirnilar, untransf<)m1e<l lines of corn which do not 

comprist:'. genes of th\:'.'. present lnvt:\nilon or prior at sequenct:'.~ capable of confr!rring resistance 
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to glyphosate, Tran~genic lines which exhibit resistance to g!yphosak :are selected ;md agnin 

selfed or backcmssed to a ncnHrnnsgenk inbred, 

At aH stages in the above process tissue samples of transt1..'1rmed callus, pbntlets, TO 

and Tl plant material are optionally rnken and analysed by l) Southerns and PCR in order to 

5 indici1te the presence, copy number and integrity of tmnsgerws, 2) Nonhern (or sirnibr) 

analysis in order w measure expresskm of rnRNA from trnm,genes. 3) quantitative Western 

analysis of SDS gels in order to measure expression kvels of EPSPS an<l 4} measurement of 

EPSPS enzyme activity levels in the presence and absence of g1yphos,1te in order to assess 

more accurntely h<JW much of the EPSPS ,:vhich is expressed derives from the trnnsgene, 

Such methods of analysis are weH kno,vn in the art Suitable methods to test for the 

presence, integrity and expression of the tnmsgene by PCR, for carrying out Sotnhern 

analysis, for the doning and expression of mature rice EPSPS in Ecoli. fur the purification 

of rice EPSPS, for the generation of polydonai antibod_ies w purified. rice EPSPS, for 

Western analysis of EPSPS levels in callus and in plant tissues and for the measurement of 

! s EPSPS acti vit_y levels in p!ant-dedve<l extracts at a concemrntion of glyphosate vvhich 

discrin,inates bet•,veen the endogenous glypbosute-susceptibk EPSPS and the glyphosate­

res.istam -product of the EPSPS--encoding transgene are described in more detail below in 

Exarnp!es ! 7 -20, 

TABLE 2 Trnnsgm1e expression in cam originating from transformation of immature 

20 emo-n'·OS of A 188 :X B7J (Hi-U) nrrn with Agrobacterium strain LBA4404 conta~ning a 

superhlnarv veetor can-~'ing the EPSPS expression cassettes of hluescript vectors 

(pZEN 11, 12, 14 or 15} within the T~HNA hord('rs 

The tab!e shows EPSPS enzyrne assay(+/-- 100 µ~:1 glyphosate at !00 µt<.-1 PEP) 

resuits based Up{m enzyme assays of t:xt.racts of stably transformed callus of rege.nernbk: 

25 A188 x H73 regenerabk com, transformed using Agrobacterium containing a superblnary 

vi;'.ctor carrying the EPSPS expression cassettes of the pZENI i, ZEN12, ZENl.4 or ZEN15 

Hluescript plasmids, Each c-aHu'::i line represe.ms a single event \vhich is assayed in duptkate, 

The ratio of the true (allowing for~· 8'½:> inhibition) tolerant cnzyrne activity expressed by the 

transgene to endogenous susceptible activity(> 989b inhibited+ glyphosate) is calculated. 

:w The mutant EPSPS is expressed relatively ~trongly in some lines, notably lines 5 and 12. 

where, allowing for the reduced Vmax {)f the tolerant enzyrne relative. to the \V/t (about a 

third) lt can be estimated that the tokrnnt enzyrne is expressed at 2-6 X the normal kvel of 
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the endogenous EPSPS (this cakubtion is complicated by the fad that. in some selected 

calli, expression of the tram,ge.ne ()ccurs alongside an apparent ,v 1<'~,5X increase in the 

background expression of the suscepfrbk endogenous e.nzyme). 

Event. DNA l\Jeasured activity Total Activity (nmo!e I Ratio of 

Line# Construct (nmol/ mini mg) + min J mg} in absenee of sensitive/ 

lOOuM glyp-hnsate glyphosate true 

(true tolerant adivity toforant. 

= tll(•asured x 1.08) EPSPS 

activity 

ZEN15 3.4 22,69 6:1 

·1 -... ,:, 2L72 

5 ZENl5 6.6 21.72 L9:1 

.. l .. 7 23,94 
., 
! ZEN14 5Jl ¥8.13 2.8: i 

4.8 22.33 

10 ZEN14 6.89 28,13 2.7:1 

7.17 29J3 

12 ZENll 20.3! 50.!6 1.6: 1 

16,63 5:t66 

13 ZENI! 454 20.92 3: t 

5-31 2l.57 

14 ZEN12 3.74 22AA (d 

2.55 23.64 

15 ZENl2 12.74 39.79 2:l 

l 1AO 39,l3 

21 control 0.0 I I.85 

OJ 12.29 

·,·, .,',;,,,._, control -0.5 l l.59 

-J}2 l L97 
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EXAMPLE 12. Transformation of com lines bv bomb~¼rdment with partides coated 

'"'·ith DNA which includes an EPSPS expression cassette; selection and regeneration of 

plant et>lfs and plant-. whkh are resi~tant to glvphosate 

1n a further example, friable embryogenic callw; di;:'.rived from irnmamre maize 

5 embryos is initiated on a solid medium and transformed biofo,tkally. Similar to the process 

described in example 11, transformed callus is then selected on the basis of differential 

growth rate in .medium containing a r,mge of concentrations of g!ypho~ate, Resistant ca!fos 

is selected and regenerated to provide To phlnlkts which are transferred to pots, grown w 
maturity and self or cn..,ss fertilised in the glasshouse. The progeny seed (Tl) are then grown 

w up to provide fonher generations t1f plants which are assessed for resistance tn glyphosate 

and analysed fbr tnmsgene present:e. integrity and expresskm as described in example l t, 

lnitiatkm of caHus from immature embryos 

Friable embryoggnic Type H cu.Hus suirn.bk for transformafoJn is derived from 

immature embryos of, for example, A 188 X B73 cnm. Alternative inbred such as 873-

l 5 derived and hybrid lines Qf com can be also ust:d including, for example, those lisl~'.d in 

Exarnple l l. lnunature embryos of maize between 1-2 mm long are isolated aseptically from 

female spikes at, typically, about l l dafter pdHnation using the methods indicated in 

example i L 

Immature embryos are plated onto, for example, unw a N6-based medium (Chu et al, 

w 1975, Scientia Sinka, 18, 659-668J adjusted with KOH to pH 5.8 containing l mg/ l 2,4-D, 

2.9g/ l L-prnline, 2 mg/ l L-g!ydne, I 00 mg/ l of casein hydrnlysate, N6 major salts, N6 

minor salts, N6 vitamins, 25 g/ I gelrite (or 2 g/ 1 'Gdgro'} and 20 g/ ! sucrose, Alternative 

suitable rnedia include, for example, a similar medium but containing MS salts (Murashige 

and Skoog, l 962, PhysloL Plant, 15. 473-497) in place of N6 saJts. Alternatively, the 

25 mediurn may contain ~· lO mg/ l dkamba in place of 2,4-D, 

Imnwture embryos are incub<1ted in the dark on the above rne<ljum ut ~ 25 C in order 

to initiate callus, Type H callus material is sdected by visual sdection of fast growing, friable 

embryogenk cells by methods knmvn in the art and as <le.s,:ribed for example in WO 98/ 

44140. For example. suitable recipient cells are sdected manuaUy by chn()sing preferred 

30 eel.ls whkh may be at the sttrface of a ceH dll~ter and further identifiable. hy their l.ack of 

differentiation, small size and high nucleus/ cytoplasrn volume ratio. /\ suspension culture is 

initiated from thsue within the callus which appem':'. the le.ast differentiated , softest and 
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most friable. Tissue with th.is morphology is transferred to fresh plates of media about 8- 16 

d afo.:'.r the initial plating of the immature embryos, The tissue is then routinely subcultured 

every 14- 21 d by taking on ·~ 10% of pieces which reach appr<)ximately a gram. Al. each 

step only material ,vith the desired lype II or type III morphology is subcultured on. 

Preparation of cell suspension cujture~ 

Preferably within 6 months of the above-described callus initiation, dispersed 

suspt'.nsim1 cultures are initiated in liquid media containing suitable hormones such as 2,4-·D 

,rnJ NAA optionally supplied in the fonn of slow-release hormone c..1.psule treatments ;1s 

described for exan1ple in examplt~s l and 2 oflJS 5550318. Optionally, hormone levels 

10 within the cultures a.re m;1mta.ined by occasional spiking '-Nith fresh hormone supplement. 

Suspension cultufes are initiated. for exampk, by adding appr<.lximately 0.5 g of callus tissue 

w a 100 ml nask containing 10 ml of suspension culture medium. Every 7days, the culture 

is further subcultured by transferring, by use of a sterile wide-ended pipette, 1 ml of senkd 

cells and 4 ml of conditioned medium to a fresh flask containing fresh medium. Large 

15 aggregates of cells unable to pass through the pipette tip are excluded at each ;,;ubculturing 

step. Optionally, suspension cultures .are passed through a suitable sk'.ve (e,g. ·- 0.5~ LO mm 

mesh} at each subculturing step. After 6- l 2 weeks the culture becomes dispersed. Suitable 

cell suspension culture media include for example, a medium adjusted to pH 6.0 conta.ining 

Ivlurnshige and Skoog ( l 962) major and minor salts (optionally mndifie.d to contain a reduced 

w level, L55 g/ l, of ammonium nitrate), 30 g/ l sucrose. (),25 mg/ l thiamim\ W mg! l 

dicamba, 25 mJ,..-1 L-proline, 200 rng/ l casein hydro!ys .. it:e, 100 mg_/ l rnyo-inositot 500 mg/ l 

potassium ,;ulphate and 400 mg/ l potassium hydrogen phosphate. Alternatively, in place of 

dicamba, cell su~pension medium conrnins a 2,4-D and/or NAA, 

Crvnpreservation of cell suspension cultures 

Optionally, s.uspension cultures obtained as described above, are cryopreserved using 

cryoprotectants and methods described for example in exarnple 2 of US 5550318, 

Cryoprcservation entails adding cryupmtcctant at ice temperature to pre-cooled ce.lls, also at 

ice temper,1turt":, in a stepwise manner over a period of one. to t\vo hours. The mixture h 

rnaintaincd at ice temperature and the eventual volume of cryoprote<:tant is equal to the 

volume nf cell s.uspens.lort The final toncentraiion;,; of cryoprotectants are, for example, 10% 

dirn.e!hylsulfoxide, 10%) polyethylene glycol {6000 Mw), 0.23 M L-proline and (.U3 .M 

glucose. 1\fter a 30 niin period of equiHbrntion at ice temperature the mixtun:~ is divided into 
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-~ 05 ml aliquots, trnnsferred to 2 ml mkrocentrifoge tu hes, and cooled slowly at a rate of 0. 5 

C/ min down tci a temperature of -8 C, Following a period for ice nucleation, the sample is 

further cooled slowly dovm to -35 C and then plunged into liquid nitrogen, When required 

for use, frozen samples are thawed by first bathing them in !heir containers in w.uer at •· 40 C 

5 for 2 min nnd then aHo\ving thern to slowly thmv completely, The mix!llre of cells and 

C!)'Oprotectants is then pipetted onto a filter laid over a layer of BMS 'feeder· cdls at 25 C, 

Once the tha,vc:d tissue begins to grmv it is transferred back to fresh solid culture rncdium 

and, once estabiished {,vithln 1 to 2 v.--e1::'.ks) is further transferred illto cell suspension culture 

medium. Once giwwth in liquid suspension culture is re-established the cdls are used fnr 

JO trnnsformaiion. 

f_artlde--mediated transformation 

Plasmid pIGPD9-derived DNA (figure 12) containing Xmal EPSPS expression 

,:assettes (Le. pZEN9i, ZEN 11 i, ZEN 12L ZEN l4i etc.J is purified. bulked up (e.g by anion 

exch;;mgc chrornawgraphic or CsCb gradi<~nt densitometric isolation of plasmid DNA from 

!5 cells of a suitable HisB-,Rec A- host strn.in of Ecoli {e.g. DH5o;: hisH-) after growth to 

stationary phase in a rninima1 5xA medium (K2HP0,1 52.5g, KH2P0.-1 22.:5g, (NlL)2SO" 5g 

and sodium citrate.2H20 2.5g per litre) and provided as a concentrated solution (prefornbly -­

l mg/ ml) in sterile water. DNA b pn:rvided as a circular plasmid DNA or, alternatively is 

restricted with Xma 1 to provide a linear EPSPS-expression cassette-containing fragment and 

20 used following purifkation by agarose gd electrophoresis and e.lectrodution, 

Suitable ,ipparntus for bombardment is, for example, the Biornd PDS WOO Helium 

gun, The dish is placed 5~6 cm below the stopping screen used to stop the capton 

macroprojectUc. The DN/\ construct is predpitated onto ll!ngsten or gold particles with an 

average diatnt'.ter of •v l ,0 µ.m in a similar manner to that described by Kkin et d 1987, 

25 Nature, 327, 70-73, For example, l .25 mg of tungsten or goid particles (pre--\vashed in 

ethanol at 65 C for l 2 h) arc mixed, in successive order, with ~ 20-30 mg of DNA, 1. l M 

CaCb and 8.7 mM sper.midine to a final volume of~ 0,6 mL The mlxturc is vonexe<l for W 

rnin at 0-4 C, su~_iect to low speed centrifugation (- 500g) for 5 min and the bulk of the 

supernatant dec:mted nff to leave the tungsten partkks suspended in a final volume of - 30 

30 mL l • ! 0 iil aliquots are pipetted onto the macroprnjectile of the particle gun. 

Suspension cultures derived from type n and/or type rn callus are maintained in 

culture for 3-5 months (or, alternatively, recovered from cryopreservatfon), freshly 
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subcultured and then sieved thxough a ~ 0.5-1.0 mm stainless Med mesh, Approximately 0.5 

ml packed cell volume of cells rec<.wered from rhe filtrate is then pipet1e<l onto 5 cm paper 

filters and vacuum dried before transfer to a petri dish containing a stack of three 7 crn paper 

filters moistened with suspension cultllfe medium. Each plate of suspension cdls is c~~ntred 

5 onto the sample plate tray, the petri dish lid ren1oved and bombarded tvvice at a vacuum of 28 

inches of mercury. 0, 1 <.lr LO mm screens are placed about 25 cm belov>' the stop plate in 

order to ameliorate injury ro the bombarded tissue, After bombardment th,~ plant cells an.~ 

removed from the filter, resuspended back into eel! suspension culture medium and culwred 

for 2-2 J days, Alternatively, the bombarded callus is transferred, plate to plate, onto to a 

lO plate containing a similar ~<.ilid medium (for ex.-1mp!c containing 8g/ l of purified agar) and 

similarly cultured at -~ 25 C in the dark. 

Sdect,ion of transformants 

Following transforrnation, cells growing unselected in liquid or solid culture are 

transferred to filters and ovt.~rlayed onto soHd medium containing a range {O. l - 20 mM) of 

t5 selecting concentrations of tissue culture grade N-(phosphonomethyl) glycine (Sig:ma}. 

Suitable sohd selection media include media, adjusted to pH 5.8 or 6.0 with KOH. 

cont.lining either iv1S or N6 salts (such as those described above for callus initiation or, with 

suitahle addition of agar, those described above for grmvth of cells in liquid suspe.nsion) and 

N--(phosphnnomefhy!} glycine , Suitable selection media also include, for example, the 

20 sdection media de~cribed in example l l but, in this case, modified so as to lack antibiotics. 

Transformed c:llli expressing the resistant EPSP synthase enzyme are selected on the basis 

of their gro\vth at concentrations inhibitory to sin1Har preparMions of tmtrnw,formed cells, 

Growing dumps are subcultured on ro fresh sdec!lve medium, Preferably the conct~nt.rntion 

of N-(P!msphonomethyl}-giycine used in the sdecrion medium is about 1 mM for the first 

25 two wee-ks of sdection and about 3 mM the.reafteL After 6- l 8 \veeks putative resistant cam 

are identified and selected. 

Rcgent:'.ration l?{Jr.,;ir.i~formants/ Prooagafo:m and Anah:~.\~ of transformed plant material 

The selected cal.li are regenerated irHo normal fertile plants according to, for example. 

the methods described by Duncan et al ( 1985, Pb.nta, 165, 322-332) by Kmno et al (19%5. 

30 Boe Gaz. 146(3), J27-.334) and/or by \Vest tit al (1993, The Plant Cell, 5, 1361 · 1369) and/or 

by ShiUitn ;,_,'t al ( 1989) H.io/ Technot 7, 581-587, 
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For example, plants are efficiently regenerated by transferring the embryogenic callus 

to tvhlrashige and Skoog medium adjusted to pH 6,0 containing 025 mg/ l 2A-D, lO rng/ l 6-

benzyh1minopurine and, optionally, (L02 to i ml\>1 N-(phosphonomethy!) glycine, After~ 2 

wet::ks tissue is transferred w a s.imllar medium but lackin& honnones, OptkmaUy the 

5 homKme levd is decreased step ,i.iise lhwugh more transfers and over a longer period of time 

lO 

up to 6-8 \\.lt:'.cks. Shoots which develop after 2A weeks are transferred to MS medium 

contiining J t}h sucrose and solidified with 2g/ 1 Gelgro into which they then rooL 

Alternatively methods and .medi.,t used for regeneration . .are as in example i except 

that the media used do nm contain antibiotic. 

t,.fothods for growing plants to maturity, for the further pmpagation of plants through 

generations, for analysis of the inh('.ritarn::e of resistance w g!yphosate and for analy5is of the 

presence, integrity and expression of the EPSPS tnmsgene are as described in example l l, 

EXAl'VlPLE 13. Transform~tion of corn lhu~s '"'ith DNA whkh indud.1.\~ an EPSPS 

exnre~shm t~assdte coated onto smeon earbide \'>'hiskersi sdecdon and regenerntfon of 

!5 plant ceHs and plants whkh are resistant to giyphosate 

In a further example, maize lines including. for example. hybrid tines having the 

genotype A188 x B73 are prepared as cell stispensions and tn.msfrirme.d by coma.::tlng the 

cells with silicon c;ffbii:k'. whiskers coated with DNA using methods e8sentially as described 

by Frnme et at (1994, Plant J, 6. 941-948), As described in the previous examples, the 

20 trnnsfonned callus so generated is selected on the basis of differential grnwth rnte in me.dium 

czmtaining a range of concentrnt\ons of glyphnsate, regenerated into plantlers (To) which are 

gmwn to maturity and either self Dr crn::.s fertilised w provide progeny seed (TO for fort.her 

breeding, Plants and plant material is assessed for resistance to glyphosatc and analysed for 

trnnsgene presence, integrity and expression as described in the previous examples. 

25 Initiatio~ of caHw; from immature embryos, preparation of ceH suspension cultures 

.t\·foizc ccH suspensiom, suitable for transformation are optionally cryopreserved and 

prov irlc<l in the same manner as descril.x:d in exam pk 12 

Transformation 

Pbsmid pIGPD9-derlved DNA (Figure 12) containing Xmal EPSPS expn-,':ssion 

30 cassettes (i.e. pZEN9i, ZENJ l i, ZEN12i, ZEN!41 etc:.) is purified, bulked np (e,g by anion 

exchange chromatographic or CsCb gradient denfiitz)metric isolation of plasm.id DNA from 

cdls of a suitable HisB--,Rec A- ho<;t ~train of £.cot i (e,g, DH5cc hisIH after growth to 

COR-AAD1-00004634 

Bayer EX1008 (Part 9 of 9)



PCT/GB{10/0157J 

- 36 .. 

station.us phase in a minimal 5.xA medium (K:.:HPO4 52.5g, KH2PO,1 225g, (NlLi)2SO4 5g 

and sodium dtrnte,2H2O 2.5g per litre) and provided as a concentrated solution (preferably~ 

1 mg/ ml) in sterile water. DNA is provided as a circular plasmid DNA or, ahernatively ls 

restricted with Xma l to provide a linear EPS.PS-expresskm cassene--comaining fragment an 

5 used following purification by agarose gel electrophoresis and dectmelution. 

Transformation is carried om exactly as described hy Frame et ai 1994. Altematiw:::ly 

the procedure is some\vhat modified as described belo\v. 

Cdls grown in liquid cuHure in cd! suspt:'.nsion medium one day an.er subculiwfog 

are allowed to settle out in a sha..l(:e 11a:;k. Spent medium is decanted and drawn off and 12 ml 

H) of N6 medium at pH 6.0 (Chu et ai l 975) modified to comain 6 rnM L-proline, 20 g/ l 

sw:.rnse, 2 mg/ ! 2,4-D , 0.25 M snrbitol and 025.M mannitol is added per 4 ml packed cell 

volume. The flask is: returm·.d to the shaker (rotary shaken at 125 rpm and incubated at 26-28 

C) for 45 min, At the end of !his period 1 ml aliquots of cell suspt.'.nsion are removed, using a 

wide bore pipette, into a series of ~terik: microcentrifogc tubes. After allowing the cells in 

15 each tube to settle out, 0,6 ml of the spent medium :supernatant is then rernov~~d to leave rnost 

of the remaining content as settled cells. 50 mg of silicon carbide whiskers (Sil.u- SC-9 

\.vhiskers, Advanced Composite tvlaterials Corp., Greer, SC. US/\) arc suspended by 

vorte:,dng in 1 ml of the rnodified N6 rnedium desuibed above. 40 mJ of these suspended 

whbkers and 25 mg of the plasmid or linear .DNA including the EPSPS expression cassette 

10 are then added to each tube ofsettkd cells. The tubes are fingervortexed 2-3 times, 

mlxnmakd (in a Jvli.x.omat dental amalgarn mixer (D1::gussa, Ontario, Canada) for 1 second 

and then 0.3 ml of N6 medium (modified as de5cr1bed above) is added to each 

mkrocentrifuge tube. The suspended cells are ihen plated (200 ~t.l/ phte)out onto a filter 

disc overlying sofid N6 medlum (the same a::. the rnodified N6 .medium described above but 

25 lacking sorbitnl, lacking manniwl and containing 30 g/ I sucrose and 3 gl I of gelr:ite), Each 

plate is then wrapped with Urgopore tape (Stelrko, Brussels) and kft to incubate in the dark 

for l week at 26-28 C 

Seb;gion of transforma.ms 

Transfom1ed callus is sek.c-ted as described in example l 2 or, alternatively, as 

:m described in Frame N al 1994 except that N-(phosphormmethyl)glydne i~ used, at a rnnge of 

concentrntions between l and 5 ml'vt in place of the biahphos specified in the Frame et al 

publication. 
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Regcneratkm of mmsformants/ propa!!atinn anq analvsi$__of tnmsfrirmcd plant rD.fil.~J:ial_ 

Plants an:: regenerated, propagated, and bred as descrilx~d in example 12. Plants an:~ 

analysed for resistance to glyphosate and plant material is analysed for transgene presence, 

inte.grity and expression as described in example l 2 

s EXAMPLE 14. Transformation of dee lines using an ,1gmbacterium strain containing 

a suru;rbinnrv vector whkh im.:lmks an EPSPS expression cass(~tte between the right 

and left borders of the T~DNA~ sekdion and regeneration of plant cells and plants 

which are resistant to glyphosate 

ln a further example, scute!la are isolated from mature seeds of suitable lines of rice 

w (indnding, for example, vark~tks Koshlhikari, Tsnkinohlkad and As~mohikari) 

dedifferentiateJ and the callus thw,-obtained transf()rmed by infection '<-vilh Agrohacterium, 

Following selection and regen.emtkm, transgenic plantlets {To) arc obtained '>Vhich are grown 

to rmiturity and either self or cross fertilised w provide progeny seed {T 1) for further 

breeding, Pfanls and plant material are assessed for resistance to g.lyphosate and analysed fr1r 

Is transgene presence. integrity and expre;;sion as described in the previous examples. As an 

alternative to the meth,Jds described belO\.v the methods described in ,~xa.mpk 1 of US 

5591616. suitable adapted so that glyphosate rnther than hygromycin is use<l for selection, are 

used. 

20 

Construction of Agrohactaium strain: Preparation of Agrobacterium suspension 

A strnin of Agrobacterium containing superbirwry vector having the desired EPSPS 

expre%iun casse.tte between the right and left borders is constructed (using electroporation to 

mmsforrn Agrobacterium with plasmid DNA) as described in example I. Suspen~kms are 

prepared according w the methods described in example L Alternatively, the tn.i.nsformed 

strain of Agrobacterium is grown for 3 days on AH medium (Chilton et t1l, 1974, Proc. Natt 

25 Acad. Sci, USA, 71, 3672-3676) containing appropriate antibiotic selection (e,g. 50 mg/ l 

3() 

srxx:tinomycin in the case of LBA4404 (pSBlZ.ENJ 8 etc)) and looped off of the plate to form 

a suspension in AAM medium (Hiei et al. l994, The Plant Journal, 6{2), 271~282) at a 

density of 1-5 x Hi cells/ rnL 

RA~~ .. c::JAltiv~1p,;, preparation of callus from scut~B;~ 

Rice cu!livars are, for exampk Oryza sativa L '1\ukinohikari. Asanohikari and 

Koshihikari. 
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.Mature seeds are dehusked, surface sterilized by washing in 7092> ethanol and then 

soaked for 3(} minute1 in l ,5% NaOCl. After rinsing in sterile water they are. cultured at 30 

C in darkness for 3 \.vei~ks on 2N6 medium at pH 5.8 which contains the rnajor salts, minor 

salts and virnmins of N6 medium {Chu 1978 in Proc. Symp. Plant Tissue Culture,, Peking: 

5 Science Press, pp 43--50) 30 g/ 1 sucrose, 1 g/ t casein hydmlysate, 2 mg/ l 2,4-D and 2 g/ 1 

gdrite. Proliferated callus derived from the seed srutella is subcultured for 3-7 days on fresh 

2N6 medium, Growing callus (1-2 mm in diameter) is selected, su;_;pended in 2N6 liquld 

medium (without ge!rite) and culwred in flasb, in darkness on a n.itary shaker at 125 rpm 

and at 25 C, The me.dium is changed every 7 days. Cells gn:iwing in log phase after 3-4 

lQ transformations ,u-e used for transfornw.!ion. 

Infoctizm, trnnsformat.km and selection 

Suspended rice callus cells are allowed to settle om of suspension and then 

resuspended in the sllspension of Agrobacterium, left in contact for several minutes and then, 

again, allowed to settle out and, without rinsing, plated out onto 2N6-AS medium (2N6 

l5 medium adjusted to pH 5.2 and containing 10 g/ l D-glucose and WO mM acetm,yringone) 

and incubated in the dark at 25 Ci'<.}, 3-5 days, Grmving material is rinsed throroughly tvith 

250 mg/ l cefotaxime in sterile water and then transferred onto 2N6-CH mediurn (2N6 

mediurn adjusted to pH 5.8 ·wltb KOH containing 250 mg/ l cefotaxime ;md 0.5 , 5 mM 

th.sue culture grade N-(phosphonomefhyl) glydne) nr, alternatively, 2N6K-CH medium (2N6 

20 medium mod.ified as described by Hiei et al 1994 hut. in place of hygromyc.in, containing 0.5 

- 5 mJ.v1 tissue culture grade N-(phosphonomethyl) glycine) and cu1tured for 3 weeks in the 

dark at 25C. Pro!i.ferming co!onks are subcultured onto a second plate of selective medium 

for a ti.1rther period of 7-14 days. 

Regeneration and_ analysls. of plants 

25 Growing colonies are plawd onto a regeneration medium at pH 5.8 containing half 

strength N6 major salts, N6 minor salts, N6 amino adds, vitamins of AA medium (Chilton ct 

al 1974), l g/ l casein hydro!ysate, 20 g! I sucrose, 0.2 mg/ l rrnpthak:neacetk acid, 1 mg/ l 

kinetin, 3 g/ l gelrite and, optionally, OJ}4~). l rntvl N-(pbosphonomethyl)glycine, These 

plates arc incubated at 25 C and kept under continuous illumination(~· 2000 lux), As 

30 described in example l 1 regenerated plants are eventually transferred to soil in pots and 

matured in a greenhouse, 
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Plants are propagated, and bred (for example trK~· tnmsgenic plants are sdfod) 

essentbHy as described in example 11, Plants are analysed for resistance to glyphosnte and 

plant material is analysed for trnnsgene presence, integrity and expression essemially as 

de:>cifo,:d in exarnpfe 1 L 

5 EXAlVlPLE l5. Transformatfon of 'Wh~at lines with DNA which indudes an EPSPS 

expression cassette by use <)f mkroproiedHe bombardment; selecfi.on and regeneration 

of nlant ceUs and plants whkh are resistant to glyphosate 

tn a further example, immature embryos are isolated from suitable lines of wheat 

(indud.ing, for example, spring wheat cv Bob White. or Jaggar) incubated on hormone( 2A-

H) D} -containing medinm for 2 days ~md tramSonned by bombardment v,dth DNA-coated 

particles, Following a period for recovery and rnntiuued gn::i\.vth of callus, callusing embryos 

are subcultured thr◊llgh a series of rnedia containing a fixe<l kvel of g1yphosate and {serially 

diluted) decreasing kvds of 2,4-D such that scinrntk embryogenesis is induced. The 

$elected rnaterial is regenerated to form shoots on a medhirn also comaining glyphos~ite. 

15 tnmsforred to rooting medlum and, as in the previous maize,.rehted exmnples, regenerated 

into phmtlets (To) which are grn\vn to maturity and either sdf or cross fertilised to provide 

progeny ~eed er 1) for further breeding. Piants and plant material are assessed for resistance 

to glyphosate m1d analysed for tnmsgene presence. integrity and expression as described ln 

the previous exmnpks. As an ahemative to the methods described below the methods 

20 described in example l of US 5631152 are used, 

Preparntlon of immuture embrvos 

Wheat plant lines (for example spring wheat Triticum aestivum cv Bob White) are 

grown to maturity in the greenhouse und caryopses 1solated at I l - l 5 p<.)Slanthesk 

Caryopses a.re surface steriHsed by treatmem fm 15 rninmes in 5i:i-hNaOCl and the.n washed 

25 repeatedly in sterile water. Immature embryos a.re aseptically isolated onto 3cm squares of 

nykm netting (mesh size I -5 mm) overlying A2 .medium , A2 medium adjusted to pH 5.8 is 

4-32 g/ l !v1urashige and. Skoog salts, 20 g/ I wcrose, Q,5 g/ I L-glutamine, 2 mg/ I 2,4-D. 100 

mg/ 1 casein hydrolysate, 2 rng/ I glycim\ 100 mg/ I myo--inositol. 0,5 mg/ 1 nicotinic acid. 0,.1 

mg/ t th.iamine.HCl and 2.5 g/ i ge!rite, Embryos are arranged into a solid 25 cm disc. 

30 1xm1prising approx. 50 in nurnber. Plates are sealed \vith leukopore tape and lnc:ubated at 

25"C in the dark for 2 days. Four hours prior to bombardment embryos are transferred onto 

plates containing fresh A2 meditlm :-suppkrnented with 36-44 g/ I D-t»)rhiw! and 36.44 gl I D-
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rnannit◊L The embryos are trnnsferred from plate to plate by means of the nylon net upon 

whkh they sit TtK'. embryos sit on this increased osmotic strength medium for 4 hat 2:tC in 

the dark before being bombarded. 

Partick-medfated trnnsforrnatiQJl 

Pb.;rnid pIGPD9-derived DNA (figure l 2) Gmtaining Xma l EPSPS expre:>sion 

cassettes (i.e. pZEN9i, ZENI li, ZEN12i, ZEN14i etc} is purified, bulked up (e.g by anit)n 

exchang('. chroma tographic or CsCh gradient densitometric isolation of pfa:>mid DNA from 

cdls of ,1 suitable HisB-,Rec A- host strain of Econ (e.g. DH5a: hisB·) after gro1,vfh to 

stationary phase in a m.inirnal 5xA medium (K)f P04 52.5g. KH2P04 22.5g, (NH4)2S04 5g 

rn and sodium citrate.2H:,O 2.5g JX-r litre) and provided as a conCt.!ntrated so1ution (prefornbly M 

l nigl rnl) in sterile water. DNA is pn:rvid1id ;:ts a drci..!lar plasmid DNA or, alternatively is 

restricted with Xma l to provide a linear EPSPS-expresslon cassette~containing fragment and 

used foHmving purification by agarose gel e!ectrophnresls and dectrndution, 

Particles are prepared and coated with ONA in a similar .m;urner to that desaibed by 

Klein et al 1987, Nature, 327, 70-73. Pn::paratlon of DNA~coated particles and operation of 

tht.'. panide gun is W3 described .in example 2- Alternatively, the details are as foHows. For 

example, 60 mg of gold or tungsten partides ( ~ l .O pm} in a mkrocentrifuge tube are washed 

repeatedly in HPLC-grade eth,moi and then, repeatedly, in sterile water. The particles are 

re~uspend('.d in l ml of sterile water and dispensed into 50 µ.J aliquots in rnkrocentrifuge 

20 tubes. Gokl particles are stored at 4 C. tungsten panides at•· 20 C 3 mg of DNA are added 

to each a!iqi.mt of (defros(ed) particles and the tubes are vortexed. at top speed, \Vhilst 

maimaining near contim1mrn vortexing, 50 µl of 2.5M CaCb ,rn<l 2{} p.l of H, l M spermidine is 

added. Aft('.!" l O minutes <-if funher vortexing. samples are centrifoged for 5 seconds in an 

eppendnrf microcentrifuge, the wpematan! is drawn off and the particles ,vashed in 

25 si.Kcessive additions of HPLC.grnde ethanoL The partkk~s are thoroughly resuspended in 60 

~tl of ethanol and then dispensed in W ~il aliquots onto the surface of each macmcarrier to be 

m;ed in the PDS 100() partide gun 

Component,; of the PDS i 000 partide gun are surface sterHised by immersion in 70% 

ethanol and air-drying, Target plates prepi.H'c'.d, as described above. with ~ 50 embryos 

}0 arrange.d inw an~~ 25 cm disc are placed 6 cm from the stopping screen. l 100 psi mpture 

discs are then used for bombardment Each plate is bombarded once or twice, 
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Bombarded plates are sealed with pore tape and mainw.ined at 25 C in the dark for -, 

16h. Embryos dislodged from the surface of the medium by the helium shock ,vave are 

recovered and also incubated overnight on fresh plates of the s.:mit:'. mmmiwl and sorbitol­

supplemented A2 rnedlu.n. The bombarded embryos are then tnmsferred to fresh plates of 

s A2 rnedium and incubated for l week m 25 C ln the <l-<trk prior to selection, 

Selrction and Rerenerndon of Trans formants 

After this recovery period callusing embryos are removed from the nets and 

transforred to A2 2P medium (A2 medium, adjusted to pH 5.8 containing 2 rnM N• 

(phosphonomethyl)glycine). at a density of 20 explants / plate. After one week on A2 2P 

w mcdiurn, calli are removed to Al 2P medium (A2 ine.dh.1m containing only LO mg l .l 2,4-D 

and 2 ml'v1 N-(phiy;phonomethyi)glydne) fnr 2 weeks and thence to A 0.5 2P medium (A2 

medium containing only 0.5 mg/ l 2,4-D and 2 mM N-(phosphonomethyl)glydne) for a 

further two weeks. Optionally. the 2 \:veek incubation periods m-e reduced to l week and/or 

the middle step of incubation on,,\ l 2P medium is omitted. OptionaHy, the selecting 

is concentration oi' N-phosphonomethylglycine is bet\veen 0.5 and In mM although 2 mM is 

preferred, The overall time for this period of calh.ts induction \vith descending levels of 2A­

D in the medium is 2- IO weeks, preferably 3-6 weeks and most preferably~ 4 wee:ks. 

To encourage maximum shoot gro\vth and w discourage mot deveklpi:nent the ca.Hi 

are then transfoffed to Z medium, Z medium is A2 medium but containing 10 mg/ l zeatin in 

20 place of 2A-D and aho containing O. l niivl N•(phosphonome.thyl)glycine, Optionnlly. N­

(phosphonomethyl}glyclne is in the rnnge 0.04 - 0.25 mM. Regenerating cam are 

rnaintained on this medium for a period of 3 weeks before subculture, at which point \veU 

developed ~hoots are excised. As only one event ls Hkdy to he produced on a single callus 

{which represent~ a sing.le embryo), the entire caHus is removed to a fresh plate and 

25 maintained with the excised shoot(s.) to ensure mn!f.ip.le clones aris.ing from the same callus. 

d(i not get counted as separate evems. Calli w.ith <>nly partially develop(~d shoots or without 

reg.'.'.nernting sectors are returned w l. medium for a further 3 weeb, At the end of this 

period non regenerating ca.Hi are discarded. 

Shoots are maintained on Z medium until 4 or rnore weH-developed leaves (extending 

30 to~- 2 cm in length) have formed, The regenerating plant material is then carefolly 

transfr'.rTed to plastic tubs containing 0.5\-fS medium, 0-5 !\-1S medium at pH 5.8 fa 2. J 6 g/ l 

of ~-1ura~hlge and Skoog salts, l 5 gt l sucn>se, 25 g activated charcoal, 2.5 g/ 1 gi.Jrite, l mg/ 
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! glycine. 50 rng/ I myo-inosiwl, 0.25 mg/ l nkotink acid, 0.25 rng/ I pyridoxine.HCL. 0.05 

mg/ 1 thiarnine.HC1 and 0, i ml\.·1 N-(phosphonomethy!}glycine (optionally OJ)-0,25 mlv1). 

Once plants have mo!ed they may be potted into soH and weaned, (}f removed to 

individual glass boiling tubes containing 0-5.!VlS (with no N-(piwsphorKimethyl)glydne) and 

5 2.5 g l I charcoal. lt is preferred to have charcoal present in the rooting medium w adsorb 

any remaining PGRs or selection chemical transfr~rred 'Nith the pbnt!et, and to create a d,±rk 

rooting environment thereby avoiding physiologically aberrant green mm::;. 

Calh.ls induction and t:he first week of regeneration occurs at 2.5l1(: in the dark. The 

second \veek of regeneration occurs at kw.., light at 25''C, then subsequent \veeh at approx, 

!D 2500 tux on a 16 hour phNo period. 

Ptf1mH.~,ukm, bree<lin~ and analvsis of trnm,formed plant material 

Methods of producing Tl and further progeny are all \\'ell known in tht art an<l 

('.SSenthdly as de:,cribed in the previom.; examples, \.k~thods for analysis of the inheritance of 

resistance to glyphosate and the presence, integrity and expression of trnnsgcnes arc: as in the 

15 previous examples 

EXA~-IPLE 16. Transformation of ·wheat lines ,lith DNA whkb int:'.ludes an EPSPS 

expression cassette b,, eledroporation ofprotopfasts; selection and regenen1tion of 

plant cdfs and plants whkh are resistant to glvphosatc 

in a further example. plasmid or linear DNA comprising an .EPSPS expression 

20 cassette and identical to that used in examples l2, 13 and LS is used for direct !ran?:>formation 

of protophtsts ,if a line of wheat capable of regeneration into fertile plants (if US 523.! 019) , 

Isolated prowplasts of v.-·heat, preferably from kaf tissue or ceH;;; in culture ((jGamborg, O.L 

and Wetter, L.K, Pfam Tissue Cullure Methods, 1975, l I~2l) are prepared at-~ ca 2 X 106 

protoplasts/ml in 0.4M mannitol at pH 5.8. To this sus.pemion an~ added first, 0,5 ml of 40% 

25 w/v polyethylene glycol (PEG) of molecular weight 6000 in modified F medium (N,-iturc 

0982), 296, 72-74) at pH 5.8 and, second, 65 ml of water containing 15 rng of the desired 

plasrnid or hnear DNA and 50 mg of calf thyrrnrn DNA. The mixture is incubated together 

for 30 min at 26 C <.x:caskmal!y agitated and subsequently diluted into F medium ( Nature 

(1982), 296, 72-74). The protoplas.t are isolated by fow--speed cemrifogatlon, taken up in 4 

JO ml of CC culture medium. (Potrykus, Harms, Lorz, (1979) Theor. Appl. Genet, 54, 209-214} 

and lth.:ubated in the dark at 24 C 

COR-AAD1-00004641 

Bayer EX1008 (Part 9 of 9)



PCT/GB{10/0157J 

- 43 -

Altemativdy, and in additi<.m w treatment with PEG, trnnsforn:u1tiun of cereal 

prmoplasts is carried out using forther step::, of heat shock and./or ekctroporaikm (Neurmmn, 

Let al ( 1982), the EMBO J. , 7, 841••845). Thus, for example, \Vheat protopbsts are 

incubated in an aqueous solution of DNA and mannitol, heated to 45 C for 5 min and then 

5 rnoled to O Cover a period of 10 seconds. Then polyethylene glycol is added (Mr 3K -8K} 

until the final concentration is~ 8%, w/v. ·"Her gentle bm thornugh mixing treatment is 

carried out in an ekctn::iporawr_ The chamber of a Dialog 'Porntor' (Dialog, Dusseldorf. 

Germany) is sterilised by \vashing with 7W½, dh,mol and then drying in sterile ak 

Suspensions of prowplasts (~ ca 2 X Hf' protoplast£/ml in 0.4M mmmiwl + the DNA) are 

W ,Kljusted with mnng&nese chloride to a rnea:.mred electrical resistance of - l .4 k ohm. 

Sampk'.S of volume ~ OA ml are subjected. at l O second intervals, to three pulses of applied 

vohages of between 1000 and 2{}0{! V. The, thus tn.m~formed protoplasts are then coHecte<l 

and diluted b.-Kk om into CC culti..ire medhm:1. 

Those skilled in the art wilt recognise that many permutations and variations of these 

I 'i tran::;form:ation procedures are possible and that, for example, trnmform.ation may also be 

improved by raising the pH to 9.5 and./or increasing the concentration of cakitun inns in the 

solution \Vithin which transformation is carried out. 

Aftt!r 3- I 4 dayf. aiiqnots of the developing ceH cultures are trnnsfon-cd w medium 

containing alternative selecting concentrntions of tissue-culture grade N-(phosphonomethyl) 

20 glycine (Sigma) between l and 5 rn.M (prefrrnh!y 2 mM), Resistant ceH colonies so 

identified (exhibiting gro,;vth on concentrations of glyphosa!e at lea~t 2 fold greater than 

toler;,ited by untransformed controls) are transferred to fresh agar medium also containing a 

range of selecting concentrations of glyphosate and, as described, in exar:nple l 5, subcultured 

between plates contalning ~nceessivdy dedln\ng concentrations of 2A-D. Growing resistant 

25 colonies may be analysed (hy PCR etc) for the presence of the recombinant DNA- It may or 

may not be possible ro effr.'.Ct much selection at the callus step. In any case all gmwing cam 

wlU he !aken fon:vard. 

Growing caHi are then transforre<l to shoot regeneration medium containing zeat.in 

and N-(phosphonomethyJ)glycine and thence to rooting medium exactly as described in 

30 example l 5. Fz~rtiie transgenk plants expressing glyphosate-re::;istant EPSP synthase are 

then regenerated, selected and tested as known in the art and as described in example 15 ,rnd 

using the analytical rnethods described in example 1 L 
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EXAMPLE. 17, Method for assaying EPSPS ad.ivity and determination of kinetic 

<'.onstnnts, .lVfothod for assa~'ine EPSPS adivHies in cn.ufo plant mat~dals and 

discriminating thE.' proportion of the total whkh is resistant fo gJyphosate. 

EPSPS Enzvrne assav 

Assays i:1re carrkd out generally according to the radiochemical method of Padgette f!t 

al 1987 (Archives of Biochernistry and Biophysics, 258(2) 564--573) with K+ ions as the 

rnajor species of cationic coumerion. Assays in a total voluxne of 50µL in .50ml\'1 

Hepes(KOH) pH 7,0 at 25()C. contain purified enzyrne or plant extract (see below) diluted 

appropriately ii1 lkpcs pH 7.0 containing 10% glycem!, and 5mM DlT, 14C PEP either as 

W varlabk \ubstrate( for kinetic determinations} or fixed at 100 or 250 µMand shikirnate J 

Phosphate (K+ s,dt) at 2 or 0.75 mM as indicated, Optionally, for .assays of cmde plant 

extracts, assays also contain 5 miv1 KF and/or 0. l m~-1 ammonium molybdJie. Assays are 

staned with the addition of '4C phosphoenolpyruvate (cydobexyfommonium+ salt} and 

stopped after 2-10 minutes (2 minutes is preferable) with the addition of 50µ.! of a solution of 

15 l part U\-1 acetic add and 9 pmts ethanoL After stopping, 20p1 is loaded nnw a synchmpak 

AX 100 ( 25cm x 4.6mm ) column and cbrnmatograpbe-d using isocrntk elution ·with a 

0.28M potassium phosphate pH 6.5 mobile phase flowing at 0.5 ml/min over 35 minutes. 

Under these conditions the retention times for PEP and EPSP are ~- 19 and 25 minutes 

respectively. A CP .525TR scintillation counter is connected to the end of the AX 100 

20 column. It is fitt('.d with a 0.5m.l tkw.: ceH, and the t10,.v rate of sdmiHant { Ultima Flo AP ) is 

set at l ml/min, Relative peak areas of PEP and EPSP are integrated to determine the 

percentage conversion of labelled PEP to EPSP. Apparent Kn and Vmax values are 

dcwrmined by least squares fit to a hyperb(>la with simple .veighting nslng the Grnfit 3J)9b 

frorn Erithacus Software Ltd. Km values are g(~nernlly ascertained using 8-9 concentrations 

25 of variable substrate ranging from K,,, / 2 - lO Krn and triplicate points. E.xccpt where 

specifically noted, data points are onl.y included in the analysis where. there is< 30% 

convers;ion of substrate tn EPSP. 

Shik.imatc-3-Pi iS3P) is prepared as follows, To 7mb of 0.JM TAPS pH 85 

containing 0.05~'1 Shikim.ate, 0,066.SM ATP ( Na salt), lOm~-1 KF, 5mM DTT, and 0.05!\·1 

30 MgCli,6H10, 75pl of a 77 unit ( µrnol m:n· 1
) mf 1 solution of shikimate kimt5e- h added, 

After 24hrs at mom temperature, the reaction is stopped by brief heating to 95'-t_ The 

reaction solution is diluted 50 fold ln OJ)lf1,•1 Tris HCl pH 9, and chmmatogrnph{xl by anion 
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exchange i:_,n Dowex l X 8 ~ 400, using J O ~ 0.34M LiCh gradient The S3P fractions me 

combined, freeze dried, and then redissolved in 7mh distilled Hft 28rnls of O. Uvf 

Ba(CH3COOH)2 and 189mJs of absolute ethanol .ire then added. This solution is left to stir 

overnight at 4°C. The resuWng precipitate of trH3arium S3P is collected and w,ished in 

5 30mls of 67% ethanoL The washed predpitate is then dissolved in ~ 30mls distilled H20. By 

adding either K2SO4 t.he K+ or TMA"" salt of S3P is prodtwed as required.. Great care is taken 

to add a minimal excess of sulphate, The BaSni precipitate is removed and the supernatant 

contah,ing the required salt of S3P freeze dried, Each salt is \:t.1eigh,~<l and analysed by proton 

Nlv1R. S3P preparations so~prepared are> 90%, pure according to proton Nl\-1R and 

W (according to their weights and integration of 31P NMR) contain <>nly low residues of 

potassiun, ~ulphate. 

Preparation of extracts of pla.nt material suitable fbr EPSPS assav 

CaHus or plantkt material (0.5 • I .0 g) is ground to a fine frozen powder in a liquid 

nitrogen~chiikd mortar ,md pestk. This powder is taken up in an equal volume of a suitable 

JS chilled ('.Xtrnction buffer (fo.r exmnple, 50 m!\.·1. rkpes/ KOH buffer at pH 7.5 containing l 

mt\-1 EDTA. 3 mM DTf, L7 nu\.f 'pdablcic' (serine protease inhibitor), 1.5 rntvl ieupeptin. 

l.5 mM pepstatin A, W%, v/v glycerol and 1 ~\; polyvinylpyrolidone), resuspended, mi;-:ed and 

centrifuged in a chined centrifuge to bring d<:.)'>Vn debris. The t.upe.rnatant is exchanged (i()wn 

a chi.lied PDW column of Sephadex C25 into 25 ml\-1 Hepes/ KOH buffer at pH 75 

2D containing l mlvl EDTA, 3 m~'f orr and I {Yfo vlv glyceroL Protein is estimated by the 

Bradford method standardised using bovine serurn albumen. A portion of the extract is 

fn,zen in liquid nitrogen; a port.ion is assayed irnmediately. 

EPSPS assays of plant extracts are standardly carried out, as described above, with 

O. l mM t
4C-PEP and 0.75 mfv1 shikimme-3--Pi either in the absence or the pre~;ence of 0.1 

25 mivt N-(phosphonomethyl)glydne, Under these assay comhtions, the resistant form of 

EPSPS (see below) is estirnated to be inhibited by< 8.5% whilst the sensitive ,v/t form ls 

essent.la!ly fully inhihite.d (> 9W1o). Thus. the level of activity observed in the presence of 

glyphosate (A) is taken to represent ~ 92(Jt of the level of resistant enzym('. derived frorn 

expression of the trnnsgene whilst the levd of susceptible •.v/t EPS.PS is taken io be the wtai 

30 kv.el of EPSPS activity observed in the absence of glyphosate m.i.m.is the value of Ax~ 1.08, 

Because the Vmax of the mutant enzyme: is estimated to be only about a third of the Vnw.x of 

the wit enzyme (and becau:ie the Km values for PEP of hoth wlt and muttnt forms are 
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estimated w be about 20 i.tM or ks:;\ the level of cxpres:;ion of the mutant enzyme 

polypeptide relative to the kvel of expression of the endogenom; •Nit EPSPS is taken to be 

about three t1..,ld higher than the ratio cak:u!ated on the basis of the ratio of their relative 

observed activities. The total level of EPSPS polypeptide expression (mutant+ w/t) is also 

5 estimated by using \Vesterns (see below). 

EXAJ\JPLE. 18. Cloning a11d, expression of w/t and mutated cDNA en<'.oding mature 

dee EPSPS in Keo-IL Purificativn and characterisation of w/t and mutant rite EPSPS 

fi~n~~l_pn, purific,uion <-ind charac!erisa_:tjgi:i_g.L~:lt mature rice EPSPS 

Rice EPSPS cDNA is amplified using RT-PCR from RNA isolated fron1 rice variety 

lO Koshigari using Superscript RT from BRL according to the recommendation supplied by the 

manufacturer. .PCR ls JX~rfonned u~ing Pfo turbo poiymerns~ from Stratagem; according to 

the methods :-,.upptied by the manufacturer. The oligonudeotides below are used in the 

ampllficatfon reaction and the reverse trnnscription steps, 

15 Rice 3' oligo 

SEQ. fl). NO. 34 

Rice 5' oligo 

The PCR product is dorn.!d into pCRBltmt H using lnvitrngens Zem Blunt TOPO kit The 

sequence of the insert ls con.finned by seqtiencing and it is verified that the predicted open 

20 reading frame corresponds to that of the predicted mature chloroplastic rice EPSPS protein 

--...vith the exception of the presence of an initiating Met The doned and verified rice epsps 

sequence is excised using Nde ! and. Xho l and rhe purified fragrnent is doned intt) pET24a 

(NOVllgen) digested sirnilady. The recomblmmt dones a.re introd.m:e<l into BL2i (DE3) a 

c(x.ion-optimjsed RP strain ol £,coli supplied by Stratagene. The EPSPS protein is expressed 

25 in this strain following addition of l mlvl IPTG to the fermenter medium (LB supplemented 

\Vith H.lOug/ml Kanamycin). The recombinant protein of the correct predicted mass is 

identified i) on the basis of Cnumassk staining of SDS gels of cell e:xuactt, and side by side 

comparison with Coonmssh>staineu geb of extracts of simibr E.coli cells tn.msformed \'llith 

an empty pET24a vector and ii) by western analysis using a polyckmal antlbody rntsed to 

:.o previously-purified plant EPSPS protein. The mature rice EPSPS protein is purified at~ 4 C 

as folk)\vs. 25 g wet weight of cells are washed in 50 ml of 0. Hv1 Hepes/ KOH buffer at pH 

7.5 containing 5 mM DTT. 2 m.M EDTA and 20%, v/v glycerol. Fol.lowing lO\\i•Speed 
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centrifugation, the cell pellet is resuspended in 50 ml of the same buffer bul also containing 2 

mM of Tefobloc' a serine protease inhibitor. Cells are evenly suspended using a glass 

homogenizer and tfoc:n disrupted at H)OOO psi using a Constant Systems (Budbrooke Rd, 

Warwick, U,K.) Basic Z cell disrup1er. The crude extract is centrifuged at-~ 30,000 g for 1 h 

5 and the pellet discarded. Prntamine sulphate (salmine) is added to a final concentrntion of 

0,29b, mixed and the solution left to stand for 30 min. Precipitated material is removi:::d by 

centrifugation fhr 30 min at -- 30,000 g. Aristar grade ammonimn sulfate is added to a final 

concentrntkm of 40%, of s,iturntfon, stirred for 30 min and then centrifuged at~ 27,000 g for 

30 min, The pellet is resuspended in~ W ml of the same buffer as used for ceH <lisrnption, 

H) further anirnonh._im sulfate is added m bring the solution to ~ 70% of saturation, the $Olmion 

is si-irred for 30 min and centrifuged again to yield a peilet which is resuspcn<kd in - 15 ir1.l 

!5 

of S200 buffer (10 rn1v{ Hepes/ KOH (pH 7.8) containing 1 mM DTf, l m!Y·1 EDTA and 20% 

v/v glycerol). This is filtered {0.45 micron) loaded and chromatographed down a K26/ 60 

column containing Supenkx 200 equilibrated -.vith S200 buffr~r_ EPSPS-conrnining fractions 

detected on the basfa of EPSPS enzyme activity are combined and loaded onto an xkl 6 

column containing 20 ml of HP Q-SepharoS!.'.'. equilibrated with S200 buffer. The column is 

washed with S200 buffr.r and !hen EPSPS eluted within a line:ir gradient de.vefoped from 

().OM to 0.2:M KCl in the .same buffer. EPSPS el mes within. a single peak corresponding to a 

salt concentration a1. or below· 0.1 M. EPSPS-containing fractions detected on the bash of 

:w EPSPS enzy1ne activity are combined and loadt~d onto a HlLoa<l xk26/60 column of 

Superd.ex 75 equHibrated with Superdex 75 buffer (25 m.!V1 Hepes/ KOH (pH 7.5) conta.ining 

2 mM DTf, l mM EDT/\ and 10%, v/v glycerol), EPSPS elutes later from the colunm Hmt 

might be expected on the basis of the molecular weight of the presumed dimer. This may be 

dut:'. to interaction of the protein '\.V.ith the gel n1atrix at fow ionk strength. EPSPS-containing 

25 fractions identified on the basis of enzyme activity are combintxi and loaded onto a 1ml 

colum.,,'1 of MonoQ equilibrated with the same, Superdex 75 buffer. The column .is v,,ashed 

·with staiiing buffer and EPSPS eluted as a ~ingle peak over the course of a 15 ml line~u­

gradient developed bet.ween 0,() and {J2M KCL EPSPS is obtafoed nea.r (>90% pure) a1 this 

stage in the purification, Opfo.nw.Hy, EPSPS is further purified by exchange lntn Superdex 

30 75 buffer containing l .O !\-1 (Aristar} arnmoniurn imlphate .md loading onto a 10 mi co1mnn of 

phenyl sephamse equllibrawd in the s;:ane buffer. EPSPS 1s eluted as a single pea.k early 
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during the course of a linear gradient of declining ammonium sulphate devdnped hetv,,..een 

l .O and 0.0 M ammonium sulphate. 

Cloninf.', expression, purification and characterisation of gtyph<1sate-resistant mutant ric~: 

E.PSPS 

s The rice EPSPS cDNA in pCRBlunt is used as a template for t\.vo further PCR using the 

following primer pairs designed to introduce specific changes 

SEQ, ID, NO. 35 

Rice S oligo 

SEQ. fD. NO. 36 

SEQ. 1D. NO. 37 

Rice 3' oligo 

l::i The resuhant products arc gel purified and phced into a wbe in eqi-molar concentrations 

to serve as a tempbte for an<Jther rnund of PCRs with the rice 5' and 3' i>!igos. The resultant 

pro<lucls are doned into pCRBlunt II using fnvitrogens Zero Blunt TOPO kit. fl is confirmed 

that the DNA sequence of the in,ert and its predicted npen reading frame correspond to that 

of the predicted mature cblornplastic rice EPSPS protein (-..vith the exception of the presence 

:.w of an initiating .Met) and also that the desired change;; (the specific mutation of T to 1 and P 

to S at spedfo:: positions in the EPSPS sequence) are en(x1ded . The thus cloned and verified 

rice epsps scquen,'.e is excised using Nde l and Xho l and the purified fragment cloned into 

pET24a (Novagen) digested similarly. The recombinant clones are intmdu-ced into HL21 

(DE3), a codon optimised RP strain of E. coli ~uppHed by Strntagene., The EPSPS protein i-, 

25 expressed in this strain foHm,ving addition of l n1M IPTG to the fermenter medium (LB 

supplemented v,dth lOOug/ml Knnaniydnj. The recombinant protein of the correct predicted 

mass is identified i) on the basis of Coomassie staining of SDS gels of cell extracts and side 

by :side comparison with Coomassic-stained gels of extracts of shnHar E,coli cdls 

mmsthnned \Vith an empty pET24a vector and ii} by western analysis using a polyclona! 

io antibody rais.ed to previously-purified phlnt EPSPS protein. This mutant form of rice EPSPS 

is purified and characterised in a similar manner to the method described abQve for \.V/t rice 

EPSPS. 

COR-AAD1-0000464 7 

Bayer EX1008 (Part 9 of 9)



PCT/GB{10/0157J 

'J1K so-obtained mutant form of rice EPSPS, assayed as described above in the 

presence of 2 mM shikimate-3-Pi. has an apparent Vm:-i.x of~ 10 µmoll mini mg and a Km 

for PEP of 22 µM. At 40 µM PEP, the IC50 value for the potassium saH of g!yphosate is --

0,6 m~·t The estim.lted Ki value for potassium g!yphosate of the mutant EPSPS is ~ 0.2 

5 mM . 

. EXAMPLE. 19. Prepar~l~ot~ of nntihodh.'s fo purified ric(~ EPSPS and methods for 

·western amdvsis 

Standard methods for generation of p-olydonal antisern in rabbits are used, Rabbits are 

young fomale Ne\v Zealand \-Vhites. Irnrm.misalion courses consist of 4 doses, each~, 100 

ID mg, administered at monthly intervals. faich dose in phosphate buffered ~aline is 

administered as an emulsion w.ith Freund's Complete ai:tjuvant (dose l) or Incomplete 

adjuvant (doses 2-4) and is injected at four sub-cutaneous sites, A pre-bked is taken before 

dose l is administered. A lest bleed is taken l4 days after the second dose to confirm the 

irnrnune response. A term bleed is taken 14 days after the fourth dose and used for 

15 expt~r.imentation, A fifth and finaJ dose is given when at .least 6 we<:~ks has elapsed since the 

fourth dose, and the final bked (also used for experimentation) is taken 14 days later. 

Antibodies are raised to both {i) purified native mature wit rke EPSPS (example 8) and also 

(ii) ro SDS--de.rw.tured rice EPSPS polypeptide which is duted from a band cut out of a 12% 

SDS gel (the correct position of the protein being a-ccurate.ly marked by side by side 

20 Coornassie staining of the band). 

12•3{,. polyacrylamide gels are used for SDS gd electrophoresis and Western blotting. 

Efedrophoresis is performed at a constant current of lOOV for 90 rninme:-.. Gels are blotted 

against nitrocellulose sheets overnight at 4 Cat a ccmst.ant 30V. Sheets are blocked in 5% 

Marvel phosphate buffered .saHne containing 0.1 Sb Tween (PBS-tween) fnr l or 2 hours, 

25 \vashed three times in PBS-tween and incubated ln rice EPSPS-Rbl primary antibody at-~ 

l .3 mg lgG/mi (normally equiva.lent to a ! :4000 to 1: 20.000 dilution of term bleed). These 

antibody dilutions are appiie<l in PBS (phosphate-huffe:red saline) containing J t_lh 1\-farvel and 

0,05% Tween 20 for 2 hours. Secondary antibody, Goat anti Rabbit HRP (Sigma A6154) is 

applied at l: 10,000 or I :20,0UO in PBS containing 0.05% T\.vee.n and 1 % Marvel. Incubation 

30 with serondary antibody is continued for 1 hour, the hlott is washed three times in PBS 

(0.05•';~, t\.veen), ECL substrate is applied for usually 1 minute and film exposed for 10-60 

se.conds, Negative control bk>!s .ire hkm, with { 1) prei rnmune ~enun at a dilution cakubted 
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to yield the same [igG] as in te:st irnmune sern (lg-0 is routinely purified from an aliquot of 

each serum and quantitated so that. these dilutions can be c.alcubted directly) and also (2) 

immuHe serum raised against Freunt:f s adjuvant alone. tgG c(mcentrntion in control irmmme. 

sern is adjusted so that controls are at an appropriate concentration of IgG, In order to make 

5 th.is calculation, IgG is purified from cmde antiserum by fHtrntlon through a 0.45~tm syringe 

filter and passed dov,m a 1 ml HiTrnp protein(; co}umn (Phamiacia cat no: l.7~0404-01 ). The 

bound IgG is eluted from the column ,vith O, I l\,t glycine HCl pH 2.9 and dialysed vs PBS 

overnight. The IgG concentration is estirnated by UV determination, (a 1 cm pathlength of a 

1 mg rnf 1 solution of pure IgG has an ab;;_;orbance at 280nm wavelength <.lf L35). Front the 

lgG yield a cakulatlon can be made of lgG concentration in the crude antiserum, and correct 

dilutions in \vestern blots calculated an::.ording!y. 

Plant tissue samples are prepared for example as described in example 17, 

Ahernativdy, for \Vestern analysis, a mm::h simpler procedure is used.. HK}.-200 mg of plant 

!is:-.ue to be analysed is rapidiy homogenized (for example using an ultn1 tmra.x, bead beater 

15 or ghiss h(>mogenizef) in an equal volume of buffer (similar to in exarnple 7), centrifugt.~d for 

5 rninutes in a chilled eppendorf micmcentrifoge and the supernatant a) a small ,.tliquot is 

anu!yse<l for protein using the Bradford method and b) for the most part mLx.ed I: l with 

Laemll SDS 'sample buffer\ heated ,md then stored ready t1..,r loading onto gds, TypkaHy 

SDS sbb gels are loaded \Vith 10 protein sampks in 10 wells, TypicaHy these are 1 to 10 ~tg 

20 of crnde extracts of plant material for analysis alongside a standard curve of between O and 

20 ng of pure rke EPSPS. in some cases Westerns are rnn using antibodies raised w purified 

•.v/t EPSPS from Brassica napus (expressed and purified using sunilar methods to those 

described above}, ln this case the strength of the cross reaction of the mltibodies is less 

strong w\th rice EPSPS {or with endogenous plant wheat or maize EPSPS) than in the case 

25 that antibodies raised to rice EPSPS be used bot still, nevertheless, provide sufficient reaction 

for usefol quantitative information in relation to the standard curve to be derivable. 

EXAlVlPLE 20. Isolation of gemunk DNA from transgenic plant nutteriat N~R 

analysis, DNA probe preparation and hvbridisation. Copy number and integrity of 

30 

transgene, 

Genomk DNA is isolated from plant,, plantkts and calhis material using ,for 

ex,1mpk, the method of Ddlporta et al ( l 983) in Chromosome Structure and Functfon: 

fmpact of Ne'-¾' Concepts, Vrth Stadler Genetics Symposium, J,P, Gustafson and R, Appels, 
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eds), New York: Pknmn Press) pp 263-282 or, aitematively, using a DNAeasy kit (Qiagen}, 

Transgenic callus and plant segregants that ~omain the mutated rice EPSPS trnnsgene :-m~ 

identified using fhioresence PCR using obgonudeotide primers SEQ, JD NO, 39 an<l 40 that 

are specific to the mutations within the rke EPSPS genomic sequence. The fluorescent dye 

5 SYRR green, which inten::alates with do1.1b!e stranded DNA, is included in the PCR so that 

sa.mpks containing the mutated rice EPSPS gene are identified by an increase in fluoresence 

in the sample, \Vhich is detected using an ABl 3377 machine, Altenw.tivdy, those skH!ed in 

the an wl!l knm\-' that the primers may be f1uorescent!y labelled and technologies Sll<.:h as 

rnokcular beacons and. 'Scorpions' are av.;iilable, 

RiceDM F\.vd2-3A 

SEQ. ID. NO. 40 

Universal Reverse 

A typical PCR rea;;.:tkm consists 1)f, prepared. in 96 weH Optical plates and sealed 

15 with Optical lids {PE Biosystems). is as foHnws: 

25 

5Jl~tl gDNA template, (Qiagen DNeasy prep} 

11.5Fl 2x. SYBR Green premix 

2.511! 5pmol!}Jl Stock Forward Primer 

25µ1 Spmol/µI Stock Reverse Primer 

25.0~tl Tota! voh.mie 

The folkiwing cyding parameters are followed: 

Stage J: 

Stage 2: 

Stage 3: 

50-oC x 1 rnins 

95oC x. lO mins 

Changes in fluorescence within the san,pks is recorded every seven seconds from 

stage 3 of the reaction. 

For Southern bkiuing approxirnatdy lO itg of DNA is used fr.1r each restriction digest. 

30 GC!li)tnk DNA is digested with suitabie restriction enzymes {e.g Hind HI) according to the 

manufacturer's imtrnc:tions {e.g Promega}, Restriction {~nzymes are chosen that cut both 

within and outside the mutant EPSPS sequence. DNA is St:\parnted using TAE (0.04M tris~ 

acetate. l mM EDTA) H.8'}},, agarose gels. Southern bio1ting ls carried (ml accord.ing to 
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methods giving by Sambrook et at., 1989 using ByBond N+ nitroc:ellulose blotting 

membrane (AmershamPharmacia). The DNA is cross-linked to the mi::'.mbrane by exposure 

to UV ilh..nnlrwtion. 

DNA fragments used for generating specific pn.,bes .are isolated by purification on 

5 gds of restriction digests of plasmid DNA or generated by PCR. for example, a 700 hp 

fragment containing intrnn l of the rice EPSPS gene, is ge.nerated by PCR using priniers as 

sho,vn belov,,. 

SEQ. fD. NO. 41 

INTJ/5 

w SEQ. lD. NO. 42 

lNTl/3 5' gtt:gtgc::::c,:;:taataa::::cagag ];' 

Such probes are labelled with :,ip using the random priming method, for exampk 

Ready-To-Go DNA !abeHing beads (AmershamPhanmtcia) and purified using, for ex.ample, 

~"licrnSpin G-25 columns. (AmershamPharmacfa) .. 

l:5 Blots of !)NA gels are prehybridized at 65 C in 5x SSC, 0,5%, SDS, 2xDenhardt's 

soh1tion, H.15 mg/ mi denawred salmon sperm DNA. for i.U least one hour. The blot is then 

hybridized \Vith denatured probe for 16-24 hat 65 C in fresh pre-hybridisation solution. 

Membranes are bk)tted dry and visualised. using amoradiogrnphy. 

Where Southern blotting indicates a single integration event of the tnmsgene at a 

20 single locus, indicted by the probe hybrklising with only a single specific sized .restrktion 

fragment. then the result is confirmed through a rchyridis,ltion of the blot using an alternative 

probe. Fm controls, untransformed rm1terial is used, AdditionaHy the blot may be probed 

fonher V>'ith hybridisation probes spi::'.dfic w other regions of the trnn:-;genic c<.mstrud (for 

example the promoter. 5 'UTR int.ron or upstream enhancer sequences) in order to verify the 

25 integrity of the constrnct Addition,illy, 1n the case that Agrobacterium transformation is 

used, specific prolx~s are used to indic,:He the presence or absence of any DNA extending 

frorn beyond the RB and LB nfthe. super-binary vector. 
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SEQ rD NO. 43 Rice: EPSPS genomic. (frorn A TG - WT sequence) 

:cit ggc,;;gcga cca t ggcgtct~a--~ -..;9c.:::::1c9:~c ;,:.qc9g,~99(~~Jgt9 tcct,;t~1::1~;,; (.."a~:!9Ccgt ggcgg1-::gccg9cg9cgt t ~ t c 
,,,tcgc9g;wg,::,,gctgcg9ctgc,:,cgcc,_Jcs-.Ngcgcg,~~El9S:at.,,,cg,,1gt9c~rggtgc9ggcgckg9g9cg,;,cg9g:1ggcgg 

tggtg9tggcgtccgcgtcgtcgtcgtcg~1tg9c,c\,?C9cGg,F9SJC9aaggG.'.SJ~lag,,,agi-ltcgt.,;:;z:tccc.1.gcccc.1.t:.c,,.gg9ag 
5 atctc,:::gg9gcggt:tcagctg~:::cagg9·tc~ce,agtc9ctctccaa.cag9a.tc::.:::t•.;ct>..::cti:..;tccg~::::cc::ctc<..~g&ggtg._1g<1:::-g 

,~q9~ t ,:::cc·t.t ,:;ct ,:;t tgcg::gatj t. t c-::at t t c::.gga.g;;l tga9a tt tta9~J99~1t t tat ta.g':1tgaggtg98t~;tg t. t tgt.ga:i 
at c,:ta~~gaa t t:a ,ct.ct caagtc&,, t.cta,1:::ga t.·3,,ga t ;,.taact.gag<.1t:: c-.99;; t: t t.a'>-tcacacactca ta t.a,,.cc,1 at 

ct;,.,~::-a :.:cat tataa.ttcc,::;c;aata)~.:;at tgctct..t tat. ~ct. taatagctt.t9-r>t.<.::gcg~lai:i.t:t tai:t<.:~t:.t tt:.aa.ttct. tg~9ct. 

gt ta.t t.ttqtagcat:ca9t t tat ca tga9cca~gt t tggt,.:-1ctaaat at.a co a t.cc:ct tgg<Jt.:.t t~ t t.tgtt :::.cc,?..agca tgt 

Cci t t aa:.".:t ta \.·.ct t~.a r..:.~Jtq~1aca~g::s.aac t.g!1t gscc;':!Ct ta.cat t:gct.a t tat t tc.a~"igcgg9 t ~ tt 9~.tr..x:t t.t gacatg 

t:.9~x t t9,._~ tc: art t t. t t t: t t ::t ►:.:: tg};:t tat t~g9gc.:1f:i3.t;:c(,gt.9gtgg-o.caa c·t.t get ~Iaaca9t:~:F~9ga t~J~~-t ~~actacat9 

l 5 ct t.g~9~J(!CCt~1ao,a-:1-c.>::::c t cr~-ggct ct: ctgt. •;,gaagcag.:"S.t:3.<1agr. t-.9:.::·aa a-3.*9ag-c t:gt~gt.c9 t t 9qct~Jt9gtggr,.;,a a 

ccgtfFiCt~Jct:.~1·~ t.~~f~1 t gga?1atgcaacgta t>?, t t t: t t t t. t t t. ta.,1.t 9 t t t-<"'~ t.19aa.£1a ::.~j t 9 t: at 99~.a. t. t(:.a t 9gnqt. ::1 t.:-~~t 

t t ::-.<1 tgar .. -:ct:: t t t ct. t tac ca tcagt ta tgti;:ct t.gatg9agtg.•:C:1.C9'.3.~ tg&g-gg&gag,t{C3'.::ga t t9gt9~;, <.."!t t ggt t gt 
cgggt tg.a~a:-... ~~ac:-t t.99tgc·ggat.gtcgact:":1t t t.c,;:: t t9g,::a ct g21.:j t9cccac,.-:.-tgt t e:gtgt caaggga.a t t ggagg<),:,.; 

20 t t cct9gcg~1::.~~?$f~Jt t a::tt tactcct~\Xoct.gcat.c,:; t t tgt;:.: c t.t c tgt« t9cacctcaa t tct ttgtcaa,-:-c t t c tgca t .. 
t tat: aa.~1~3~{.~::,;a t t: c"t~ t::ta. tgca.;i t. t::.."g~1cct t a.ca-r...-: t:9f;,a,:::~gra-21c:-.t :;::gaaa t9t t tc~tgc t t.<"l~ tcaata t:gcca tat 

~:::t tgc t-gr:tt. g9ct.9c-t.cc t:, t. tggcc" .. ~c-::-. tggggrx tgt--gg<1g:-s.t cgaa.,~l tea:: t~).::l.c:aaac t.-aa t.ct.cca t tcct t acgt tg.~aa 

25 t~:aca t. t gaga. t ti2a t:;.1g.:1gcgt t t t g>;:t: gtg;>.ag•J;:~agagc~ t t. r~t g--o.tagt. t~1g9-&<..;a.~1a t t <.:: t: ;~ t.~ t t aa~!9~:?a99q~a9 

tt·t;_"!tt.t99t:.·att9..:H.•:¢.gat.c:t( .. X .. ·t9~Jc3.~;.<~tgcctat.9tt.gaaggt.gatgcctc<'3agcgr;gag:;,..·tdtrt<.~t.:t.9g:-.::tggtgt .. :rg 

c-.;a cc:a:.::t9su~,_2gc,1ct,gt9~cB.gt t (..·<1..:igS t t9tggtil-c:'::1ac~:agt t tgcaggt a taa~::t gtagt gcct1;:t. t. t tg,)cat t.ct 
a,:::cgt t t.agt ca,,gt t t.agt.c;~9t a,:;t c<1.f:a tau. ,~,;;ga-i! t,;; t,'1g-:::a ca-21 t.ctgta t ta t.gccac tgt taatcaa,1.tacgct t 

3f) gac,-.; ~..: a;=}.Sl gagt.gc r .. « t.a ta:..--:-.<::•:-t ai;,;ct. r. aa t ,-: t.t". c .. ~ aac t~aaca:;t t.ctct: t9t\":19Ctt gctgt.gc tgt tat gt t c:cctg« 

cc:t aca :.:.9t t.aa tat: t ;)-~;a9ggt ga tg-c.-c.«aa t t.tgct9¢~9gttx<.:t t.ga~?~i t£.'fa t g~T9i:!::'IC:.?...:1agrit tac at ,3-gac t 9<1-C*Cc 

~gt gt a.s~ccgta-,ct9s-rt.c•~ticcac>;; t g-c1gci~.:-t. t .:: tg99«.:x~1.?..a~c-ac:ct 9aaa.9ct.gt t:.ga tgt caaca t:.g-cl«caa;s:..a tgcc 

t~"1.t;icc t.gt:. t: ct.a ti-:a, tactag,::;aa t t;s.c t:gct tagt:a t. t gtg~~ica<1.t~ac«a.;J t.$.a-:::caa.act. t. t ct tcaactat a-::i.<:.."'t t:.d9.aa 

35 at,, t,rn:;;a.~ags t:t,.~qtt: t tgt,,,t:g<:.1taaacagtactactg::a9t t t,::,±gct 2t.9a.agt :.:.tgctgct9g-:a.,lttt tct9aacg 

gt t t,{.;ag(·t,;Ht<it· tgca t gt. t tg t tea tCi! tact tat: c:ca t tgtct tcc<1c:agt.9gct t Get gga9:~gt~~aagqaa-..= .. 1<::-cgaad 

g .. 3a tg9 t.t.g-:.:;;:10.t tc·r~s-::1-c~~qa~:t<.:taa,:::aaa9~1:..: aaa t. t :::at: ta~igtcc:cgtgtc.,:t t t C<-s t t-ct t(:·~~-g·t.agt: t t~Jt tc;x ta 

;;i,:,l"t tg&at t.<;·t c<::t t <::<ia t.s-21 tqt t ta~1a. t tea t.c;H:c r.t ct t t t t tggtgttgtgcca9ct999ag,~ .. v.,ggt tgaa9a.a9q 

ga-cgt -;;: .. cto.a,g·c~ <..:t t ::.c~1tcaggaac r-~~1\:"!.cSC:t.ga,Jct. t t taaaag<.:gt ga~:;:gt.{.·:t~3..ggt. tc t,gt tgt ct.gt ct ,g·t c~at <'..;at 
~~c . .a tgcgt t 9"cKt ,,1tt,,1,,,;r;;gaacr.cg::.t t.ct tct t t t.ct tc,?-:::gag,3c r gagt :.:. t t ,.gt.gt gcct<5t.il-& ract.agtt ;:.9tagc 

ga;:;: t aa.t t t:9~:]<-"C ;.:.t ,::; tgcga t t tca9a.-::1getli t a-c1;;1 t t gf~cat: ct cactaaa t t ct (:ct t. ~Jgt1...-:ctCQ; ::.g~1c.:·aa. t.:9caar . .>~Ja 

-4 5 cagtgt 9aa9t::~c"t: 9~i~~g~:ccgt£i<~ t9ct. ct: at -:-:acc:-cicca t gta~~g:3.ca9aa :::cat at.et :Jt:Ci~it t..,:i.t::1t~c.:·aactcgtJ.gt g 
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SEQ TD NO. 44 Rice EPSPS genomic (from ATG including duub!e mutant - shown) 
at ~Jgc::19cga ct.~a tggc9 rec a acgccgcggc t gcggcggcgg-t.9 tccc t ~Jga C(~· a 9~J<.:~c~J ;.:.gg :::ggcgtcggc:~3"gc~:t:-tc t c 
gt cgcqg aa g,:~agct ·::<:-::19<: tgcccgccgcg-gcgcgcgg9-999a t 9-::ggri t gcgggt g<~9ggc,::!(.: k.gg,~r~1cg9c,;-gg~i9g,:::gg 

tg<,rtg:;,t:g9c:~:tccgcgt,-:gtcgt,-:-gtcggtggc:.3gcgccgq,Y~~,r.,rpa,J9c~-,:9<1~YJa9.;;t::.,fjtfFt<:•:::ag,:::cc:,:lt:c:a9gg«g 
5 ,;,tct:ccq~,9gcr~gtt•:::a~1,::t,,,ccagggt:;::ca<'i9tcg,,tc:::.ccaa_caqgs_tcct,xtcG-:.ct::.,c,:1c,,ctctc•:::c;,:\•?.9t•;,agacg 

cgg,E,;tC".CCt t,:~ct.ct t9C!:lt.<':.!aattccat t t.ctg9<-1g,~3.tgagat t t.t ~gggggt.t tat ~ci~!9t,3~-s19t':!9Ct9t;;t t tflt.fJ.&a 

<1 t.cr-:t~g:g-a:?. t. t" ;:< r;.x.·t.ctr.:;aaqt ,::a a :::.ct.a.a•::ga t 9a9a t.~.t.a~ , .. ~t.9aggi. t ct.ggt.: t ::.t aa t r.:.a•.::acact. ►.::a t.a t aaccaa t 

!: t.B.t: tg<':•a~c~t:t t.t9~1t ::.:.t99c.:-itaagaaactgct:t.ac9,1.ag9t;~t<Jtltat; cctcc·ta.c; .. ~t·~1~c,c..~9q:f.'~ta,:;taa.a tt t tcac 
g;xcg9 t t: t.g~-:. t.c·c~.;;:::,,,·.c a.;ia.?xc:~¢,.qt t t (: t taac•:3'agt ct);gt:;aggtct:9 t t.~"lt 9-<"Hlat t t H:.:.gt ... ~aacti~a9::Jcaa.ct t: tg 

10 g:a,;gt t t<.:g,"::3.1..:·tgta(_·;..-::a.a t.gt t.at9t :;.:.tga-.2.iccSt t. t tg•::aasrcagt.,;ct t tct<.:t_:f;~3..:;}a~1t :..--~ tgcaat t t: t~;i,ag9ct.cct 
st3cat ,-:-~xt tat.aa.t ::.c<::ccai,ta..cattqctct t t..?.t t t :::t t aa ta get ttga tcgcga£3.<"'}t. tta . .c1.-.;'!~>-t ~.t;taa.t ~ct ~g:S.gct 
gt tat t t t.gt!).g<..:.at.ct}~Jt t t.tltt-:at9?.~1ccat~Jtttggt<Sc::taaa t.atacaatcccttgggtttatt t.gt t tcf,;,a;~qCi-~ t:.gt 

C:::t t t aact. tat ct t « at gtgga ,;aagaaact 9-.::S t~:1cct.9c::. t ;::.cat t.g,::: t:::. t tat t t c:aagcgggta.t tga t.cct-. t t ga cat g 

tgat ::_,,,, tx:,,itt ,-. tt tt ,-tc<; ;;:tggt t « tta9g9c,~caa,:::agt,:Jgtgg,1,',B.i,(,rtgct.9<,acagtgdg9at9t.tr,,ac::.acatg 

1 :5 ct tga9gccc t g,~,1.a9r:c( .. ·t t":gg·-gc:.:..ct t_; t--;1r.:~1ga-a9ca9a taaagt t1.:;rc,~cta2,ag-c1gct gt a9t est-:.: ggf: t9t.ggtggc-aa 

g·t t. t cc·t gt t.g;_~qa<Jgga. t-gcgaaag-a,;;gaagt gcaai.':'t ~-::t t. (.':t ts9"9S.-F.:lox:9ct:·-:,9i.>t~!~;.g-c-2:t;~ :..:.{f.::qa!_ca t. {_.:.tJc .. ~ca<icag 

ccgr.ga;~tgctgct,:::,gtg9<';:,i,3_t:<:i-::,a;,,.,;g;:.i,tqtt tt t n:. t ,_tt;,atgtt tatgaaaatatgta tgg<'sat tcatg9Bgt'..;;tgt 

r.tta.tgacct t tt r.ctttac::~.-"3.tcagt. t~ t.gtgct tg~ :~.qs1~-~gt9ccac:9aat.9agg9ag.s:gaccg~ t tggtgact tggt t.gt 
-~gggt tga asc.:3..ac t tggtg-:.:.9~1;:l tgt.(~-~1--!'.tctgt t t.cc ::.t 99ca(.,;t gaa tg,::ccac,:_-: ~.gt t cgt ,;:t c:a.ctg'.,:_tgaat c.gga~Jgac 

20 ctcct99tggcaaggttagtt:acccctaaa;;:t9catccttt9tact;:.ctgtatgcacctcaattctttgtcaaccttctgcat 
t t ;s., r.a agga~ca t t.t::t.at g~ t.gcaa t t.cgacc t t.ac,::-,-c:t.gcacagta:~c t:.t 9·a;..~3t srt~ t tea t.g,:; t: ta.a t:-.... ~~.FJ t« tgcca tat. 
tc:ctgcca&gct~:;3.,,g,;g&gc<1«t,itt t.gt t t.,;,,,;~t t t.ggtacc,:,.tattt.t tgtilL~t t. t.gg,3cat:tc.,,:t tt. t :;.ggt<::t tgat 

i':1 t ct t: ct t: t t:ga~ t t:.a,;:<:a t t ~aa1::t gaa t tacactc~~~cagg::-. t t{a~:F ... ; t ct:.ctg~Jt. t CCi! tca9ca9t c·aqt.act t:.gagt9c 

<:::t:: t9ct9:..~t-99•~t9ct.<,.:;ct tt~:~9Cf~ct ::.9g:~9a tgt9g;3.:J0.tcg-t~~~;1.tcJit t.qacaaact ~,at c::cc.at tcctta<:!gt tga:aa 

25 t.9;;:1<;,(>t t.g~ga "·.tg$.t9-ga9cg-t t r:.t:g9tgtg.;.~a~-~~-rca9ag•~~t tctg,:\t.ctg t t,~9(1el5.gai;tcta t.« ttaag~1s·-a'Hg9ca9 

t t tc-t t ts}gca -::. t.gac;..~r:1a tctc:::tgga.::1a r.g<. ... ~c:t at gt t ~1"~~-ct~J9t~·Fi tJ:JCC t: caagcgc·ga:;1cta tr.. tc rt g:.;ctggt,;ct~; 
caa t..:..:~~ t:.gga99c,:~ct qtgac2.igt tcaaggt t,;;tggt&cgac;,;aqr. t t. qc.a9gta t<i>.~-::: t ~1t a,;:·tgcctgt t t: tgaca t t ct 

acc~·p:. t ts.g~.car.i9t t ta.qt:-..::aq t agt ,-:;.:,i cat at t cag1x,1 tat agc~c>~a. t c t-~Jt:.~ t. ta tqccac t 9t:. t.:J . ..:"i t caaa t .acr;1ct t 
3() gacc t aga.gagt9cL:,.t.ata(.:C<.ct ;,.c,1c t t '"-"' t ct. t caaacta;iac;;,9 t t <.:t;s;;t t gt ggc;:. t g{ctgtgct-;,t ta. tgt t.ccc tga 

t <:1Zi tgt tgcc.<1 tq<1ccc t t gccg t. t9t t:.9cact ct: t cgc~g<3. t.g:;1t cca:iet. ►;;-.·:"ca t caga,s1.1t ~-_t]t.$.,£tac~ t t ;,,,-1a~1gcc:.;t: at 

t..;:1 tacctgt tct.st \.'::t3 t,'1Ct.Q·~'"{caa t tact~Jc:t t.a':-;ca t t:9t:::r;-s:;,~;;".t:S.Qac.::1i:<tlt i3..<1C!~«a<-1ct.t t.ct t.c.aa~a t.aa.ct ta.9~.;3. 

35 atataagaa&ggttcgt.ttt.gt_gtg,;ta;H:ic,;;g1.:--actact~,tagtttca9,-;t,1tg<·rn,;:;tt.tg,-:,tgct_giJCMlttttC'tg,-i.ac<J 
~-;;:. t t c<1gctaaa t t gca tgt t tgt tea t.c<1 tac i: ta t:G•~a t ,.gt (~t t.ccaca,0,tggcttcctsg;:iga9t a3.,;;g9aa.3,ccg«a8. 

t::~"'.Ct-g.a,:;t.a.>:::tgcatcatc,,._cccct3.ccgga,3<"!ixSt:·l·.g:.:1.=x(,.·;:l.{~.c.ac~gqcaatcs_1acac,~tticg~~t.g-:1t.•=::t!~a99-c,t_ggcs-~-a .. t.9·9 

40 ,:;c::ttctcccr.cgct•Jcctg•.:gct~g:"1c9 .. r.gcc:...'":9tg£~cgt1.t, ... ".:.,~gg9a(1c-ct9gttgcacccgca2.:g(1<::ctt.cc:cc~·bxctr;xctt<-· 

9-aat ,~at. t tggc::ct.t: c tg,-:-:~1a t t t.c ag-c,;a.g.:.:: t-o t ~aa t. tgcc& :.:ct.ca,-:; t.il.-:'l« t tc t cct tggt cct<.:·.a t.g9c«a t.~11..::aacga 

45 ca>;t grga<"3gcac-::.gaagr.:cc:,Jtaa tgc tcta t c.accacca. t~·rcctc9ac~gaa cca t ii r.~ tgt <..:cat.a tgta.ca.ac..~t,:::q~l':ltg 

t ti;t t tgagt.gg-c·cct~Jc~s.:2i <..-:: tggct9c::cca.a~-.:F,::c~~c::acg .. =i~1a9~~-s1~ a tac:: a -::.~&ac::.caa.t. t.;,ci tac a t:.aa::..;a&.gccca<1gc 
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SEQ ID NO. 45 FMV enhancer 

.s 

SEQ tD NO. 46 CaMV35S enhanced 

a.agz; t9£F:: t t <...'!taf~aaat ~1cc.:-i t cat tqcga tac:.ia1;:gaaa•:.19ct « tcg t t ca ago tgcz-: tx:t-B.,:cga::.'f.1~1 t:gqt ~f ... ~caa a'.;:1a t 
i O ggacc cf:.·ca r:e(:.a ::~~J~gga.a ca. t cs1 t g:;cta.:laa9~1:og:3.cgt t c•~a-:3 . .:.:cBcg t ct tcaa.a9t .. : a~gt.gga. t r.ga :.:g 

SEQ ID NO. 47 C,tMV35S enhancer2 

<--'~cca~ag:~ :..·.g9~c-c CC'f~.,_=v:.::cc ~cg:-s.9g::t'.JC: :it C>:?. t gg:.aa« a,1_ga~g~, cg t t cc a"xcc acg t.f': t t ,·;· aaa gc.&a';:Jt ~1<:ra t t.g~i t9 

tga t-~a t ctcc;3,ct 9ac::Jt ~ag-::1qa tg0.•:::·gcaca~, tccc<J :.:t.<3 t ccf. tc,gc~&agac-cct t ,:: 

SEQ ID NO. 48 l\·faile Polyubiquitin Enhancer 

ca-a.H:::1 t~-~9ac t gcagt s1c a'::1::-~gt :..-H~ -:::ccs1:1t -::qt qcccc '- ct. 1-:. ta9-2t9a taa t gagca t t gc & tg t. ~-= t aag't. t iX t eta<"~ a a<1 t t. 

,¼cc.::·v~~ta.t t.tt ~:.t tgtc.a,cac·tt.gtt.t-srE:ia·sitg•;,stg'..:t t..,;;.tct~it c::.ttat.acatatat t t aaact. t t..ac:tctacgaa taat 

<1 ta & ,.ctat:'3.)-;Jt:acta:..:-a..1 t.aa t,~ t ca.fJtgt t t. tagag~.a t c.a tat ~a~ tqai..~C~<.:!t t<.1-ga,:;a t:Jgt.ctaaagg,:1c:1a t tgctg 

t:.~t t t rg<"S.ci:ta:c~gg-2Sctt-::t:S..ca9tt t,t.;~i:ct. t t r.t «gtgtgca tqt.3t. tct,-:::.~t ttt t:.tt t t:t:3caaatct'::ct tcacctatrt 
25 :.:.~ata::..~t te-a t.cca.t tt:ta tt.a9tac.t1t<..~Cfi t t ta:~ggt t.t agggtta.dtg.;_~r.t t. :.:.tat:.aga.Cto:ia tt:t ;.:.t tt~:3t:...~,:,~atct:a 

t t t. t «tt eta c tt t.<:'"l9ccr.ct-:ict-~ t:taa9a.~i;:'l:<SCt<1a-.1.&ctct-:.:1-::. tt t <'"'~gt t ,.t t tr. a t.t ta.at.a.a t.t tij.9ctta ;.:~aa~ t.aga 

30 

SEQ ID NO. 49 Rice Actin Enhancer 
~1ar.a t.c·cct <~ .. :;9f:c~1:::ct. ttcact:ct tct t ~t t tg~cc~~agtc._1tt.gt.ca t.gt-.:;F~.acct tg:Jcat.gtataat,:g1:1tgaat t9cg 

t cga ::. :. t t.cc t ct tat a::Jgt9g,:1cca~ t g..:1~ tccgt9tg8 t cgcgt ct 9':"l t t.99,~ t.?.g~1.ga ta t~Jt t t<~t t cc"tt gt.tgga tg 
-ta t t t. t ca t.~~ca c aa t ca tat: gc~-t-tlc..~~}{l.;.i. t..:a t t r.c: at t.:'"lc:act t tat ag .. ~,:Hi t g,;;t cngr a at.~ ~a.ct.~cta t 1;-ac ta tqt ct. 

35 ggtgt.t tcat.t t.tci ttt::lCt t: t t-:i~a::.."9a.a~{it tgact tcct.gat tcoa. t ~ t. t ta3.gg.atcgt.:~aac:99t9·tsJ1~a~rt.t.aG.~t~a 
t~ t. t ct.~19 tt t.gt,:i~J9.stacta t ;a~-rt aaac tat tcaagtct t.c-:tt.::t. tat. r. gt -7.4<::act.ca c<:·t c t,;9c-r;!a.ca. t•.::~c,.~,a,:;,.:iga.t.gt t:. 

;-;)~~tb~ t99 tgt a~a taa~ca~":ic9actgt t tagg~1a,;;t a-c'l.ct:3.(lac~ t.,::gcct t «C.$ ca-.'.:1 agt tc~Jct t t.aaa.;;1.ci~ taaa.9a(":l t: aa.a 

t. t t ,:.-$:ct.t. tqq;.~cca.c,-.;:::t tc:a<-sc.-:aa tgtt tc-.1.ct. tt:1.gaacg.?.igt «at t ::.ta ::.ta ;::.t9tc?lct tt~1SNH.::c.:1ccct:caaarc 

40 t t t :.:. t tccatcr .... ~v.::a.tf.::c:3.a t t t: a tea t.gtc-c1a..:1.gat) at gg t :.::t.ac,:>-taca9cta~<:1£1a':._1·a t t ta tcgac9 . .;hs.. t agt agctag 

<..::at<ictc~JagsJ~.: cat tea t._1 t 9ct tga9~a9-=1g,1g-:-: cg9ga t ~g t-=~C<{a~a t:.aa6i.ii•.::a. ... ,a9gta aga t t: BJ:::ctggtcaaaagt 

-::1.ai:-l..:i~~-:.-:,1 t)~agt t.aaaaggt ggta t~aag t.<, ct.a-:1.t:1.t. ,~ggt.~ ~ t-&.a~:..~ggt~Jg•.:;cc{.."tctaf:.:!tgaaar., t. tac tct t t. tc·tacta t 
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aacccc t c'l::i.agc t cc t aa. ... ~~rcccao.:t~g tgct at ccac•3li t cca tagc..;aa9c·(.;c agc}~caa ccct3..G cccaaccc aaccc.~cr.:c(: 
S :~gt.,::;cag-:.. .. .;~:~actg9.acaatagtc:t.cc.:1c£s.ccc;..:ccc:actat~a.cc9t9~g:::.t9tccg\:..~ac::1c:1.ccgcacgtct.cgc-agcc~i.a 

SEQ ID NO, 50 Rke GOS2 Enhancer 

aa.gaga/;a t:.:1t t. t t -::. tt t-~~a~~aa-aa t:a•~aa t.ga.ag.a:tat.t-:::tg.:1t,c·~tatcg~·fc·o..aaqat.t t,a;~a<:a tatai:\ ttatat,1:at:t t. 
J 5 t.atagt t tgtgc<~t. t.cg::-:.t;xt ;:1 t.c~1ca,:::gtcattaag,3acatgt.ct. t.t:~:tcC~it::t\~aat.t :..:.ttatt tastaat taa:1-9-&c<"s« 

t9cacc t.c.::: t ca~ t:1 .. ca r.:gt tc:&a-...--: t a.3c~1a.ca.c:3. t:ct. eta a tatc:<Jctcgcct.,1 t t:. t.a~.t$.C:;t t.: t i.:.-.3.~)"qta:ic ;...::i~ ta t.cts,1-:t 

a tt~:;a:..:t~lc:act •:ca·:::.ca t;.-:-&c~:6.g(,:(CG.?.i.<-'t t: t. ta.at aa ta tctaaaa ta::::a..:>_ai:t.:'3& t~a t t t. ta Cdg<;« t~>9t~~a: t 3.a:..::r.~agta 
tg;~ta~C'.:?ctacta t t t.2.:g1;t t.t t r.c·~ca t.;.,~(:;-aaa.a?.ta?.a<-'<a aa9a.:-s. t t_ t tgct •.~gtg-c:gcga9cgc:~·.;a~"lt c:~: r:·f:L':b t~t t-9g9·c..-:a 

20 t.:":aca.q~!C~l.:1.c.ctaca>?.«9t.ggctgc:(;c..:.:E.-:a9~:.:tc.~,~acci-.. ~,;£:...--:~a3~-a:1cg.at.gatct.aacgs_ta•~ga~::a9c 

SEQ ID NO. 5 i Badey Pfast(x:yanhl Enhancer 

f.::ct{:ctgt t t.-:~ t:"1~9gcatgc ... ½ c·gt..a.t ar:.ct,:;.g:fJ t cgtcaa t t tgacc&act r. &ix tg:-3.g;:tg«~~-:b to.tat tacactaaa :-.=t ta ta tea 

25 ;.: t..a«:l.:;s&ct t t t.a•::;-¢! t.gt:xctat tr.tg ::aat9 ... ~ to.ta.at t t t t.ctt:;1t taaac:3.atatat t txsatt t:-.:1.agt t~~agt tg,~cgacc 
t~~·sJrit..:ica ~gtgt..:1<::g;-::c--.:, tat n:aa,-:t.gtJ;ac~gB.g9ga9 t,:.-i h.t 9t.a\;t.tz3 t g~ at aac.t t,t t. t:::t<1 tt;.cact :: t t t.: t~Jtggg 

s,, t.aC:•?t.acc,x t ~19t: ta0 t 30 t;,1gag,,t0.,,,t t t ca<,&<'> ta.a at at.ct '~<l ac:it t ~ aa t:~caca t t t.at a tact ag2,gt. ta& t ,~c 
a a~g:t taa·~<t ¢0.t! t. ta ~-r~t t.~J:1aa}:::g\1aagaa9ta.ta tat« '-~caa;?..gt: ta& t 2.t9aa t9~gt t:~gt~ca tac.acta t-<1t.a-:"1a t. 

SEQ ff) NO, 52 Rice Genomic G l EPSPS (to ATG} 
35 9t.t<:1gt t~1';1tgagagtgaga(_·accg·,3r:99an.c'.·:19~~ag::l«9·::'3~ccacgc~.::gct t,g:gat,t t ttct. t tt tt.acctt.t tcaaa t t tt 

a.at t. t aa-aaaa tziaO-t!CC« ::. r. t t tla-aaact ta ::.ct t:: ca...:.t:ita-:.=Zi ~1<it ct t t. r. &a.a ar;._c.acta~•..::ac9t •::acacacagcggg-ca 
cqt c~c cca.~ a c ggg,~:gt g~caa t.a t t 9t t. t t. 9c1".:;a c·ac,::: a ;x t c:c23 gc: tgg t gt.gg a..c a..; aa t ~It: t ,. ... ~a ta.tat tg«B .. a a t,1 « ;:t 
a.t t ta.;:3.a.acaatt tatatttt. tt a r.ct.-.:1.t'.ate:at tataaaaa ttgaag.:1tg:: t. tt. ta.cc~19ta t:.tt tgtt:act,::::a tt tgtgc;~ 
t~qa9t}:;9gt t tttr-s.<1gt_ tt9t tc9ct t ttgqaaa t~,:;a tatccgta tt t,gagt.atgt t. ~.t t~a9t:tcgtt:c::rtt t.t ttg,1.aat. 

4(} a.ca,:;taaggaa tcgt.tt;;1a~ t.aaa t -c·::.a ~ t t taaa~a.a•,;t c9ca tg,:;·taoct t g~ga cga:: cgaa? t:gctaa t t:g-c«gc t cat ;:1a 
t.t t t cc.a a.a at1-:1a.:-1.a t.ata. t ,;f:aaa.c:J,.:.t~1t tct ta t.a.gt~c;gat: t tc.a~:.::ct t &at ta.£taaca ta taaa tgt tcacccggta.ca-$. 
c9c.;1cga.9t,;t t t t. t t.;.--"i t: a~gt.;iaaa t ~ ... ~aaa~;~ t t t aa.-a :S. t-:.~aa taaa .. 1a t.c .. ~:·,..;~·ic-~.2".a('!::>s.cggcg~~ga tggt~~<1;;,agg9ggac 
q ct tc t aa.& cg-g9t ... ·(:gg9r,..-:~1;(;9gt;)a C":")a t c:-s1:;1c,:::cc:;1&~=t.cc 1:::ggccca t ct a ~~c:-c·9c t9ta,g);-rccca ~-:::::-g(:::cca-c1c .. :-aa t.c-ca.a 
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qt9:.:1caac<,.,-:c..~t tct t:.cct.cc t c t,,:"::i t t t ct t ct tct t.cct.ccct tct c:cgc:ctcacc& <.: ... .;,;c ... ~.acc9cac~,e:a<.;ccc~ a1~cc,::g 

c.gcgcg:.::::. ct cccc t.c t cc -:::ct. ccc.a.cc~1.a CC>".:!c:a eccca '-··c'--;t.c-c cg.a c.r: t cc a G.J<~cg::..~c9gca a ::.g 

SEQ lD NO, 53 Rice Genomic 03 EPSPS (to A TG) 

SEQ ID NO. 54 R.k:e Genomic G2 EPSPS +Maize Adh l intron 

g,:.c.:a<::i~cc:.:1a t .::cz1g:::; t 99t g-t.gga~::;;1:a.~'!¢ tgt t c .. ~ tat{..tt t <:1~a<i.a ta.aaa t t taaaa,:a r1 t t tc1 tat t t t t ta t.cta tat c 
f~ t ta t.~aB~att9,5a9z~t~~t t. t.tt.s.cc-9g:.~att.t tgt t~-:::t.cat t ~.:gtgcatg.-:tgt •~ggttt t. t~agt t tgt t.c9ct t t.tgga 

9t qgcg(.·tg::: ::.c·t t.gt.a.t9cta t.c<.._; tgc.:1.a t: c·-g t g,gt g.~>-~)<,.,-: t t.a.t t tc t t t t-?.ita t (~ct. tea,:: t ccc.c~ tgaa.<..~a9r;1cta.9t;x,.:.s 

25 tx>t. t tct ,:92:. t,gt,·i<lCat c,3t c..::sgcac tgc tat tacc9tgt·g9t •.::c.'a tccsr-a.cagt <::. t ~19ctqaac.ac;;l.t.cat.ar.::g~) t.,:::i t t 9 

30 

9c9r t tct t:, t c:..:. t t;;:.aatt t~act:.aact)~gt tg.:isrcggccc tgt.t t.ct c~;;-gacgt.-ti&9gcct r. r.gct gf':tccacac._1 tgt.cca 

t :..:c9d.at.t t.ta(!L\Jt~Jt t ta9caag~9Cfja;s.a.~"~1t. ttg¼<t t.cttgat-gatt t.o.gct tg6ct a t.gcgat.t<JCt t.tcct-ggaccc 

SEQ U) No, 55 Maize Adhl intmn 

gt.~:-ci1ca9t. t.t t ttt t.t<.":g~ t9aar.".:agtgc'-·9cagt~19c,;ctgatct. tgta.t.g•:::tat cctgca.at03tg9t,iailCt tat ttct 

3 5 t t. r. a t.8 tc:c t. r. cactc.cc._".·1t 9-a.t'.:a$.ggct~gta.s.~ ::.ct t.t):: t c~:13. tqtilct.czitc:gt:.c:•:::ct.gca c t..gc tat t(lccgtgt ggtcca t 

40 
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Cl.AlMS 

I. An isolated polynudeotide comprising the sequence depicted in SEQ ID No, 43, 

3. 

A po}ynuclemide encoding an EPSPS, ex.duding the cDNA encoding the rke and 

com EPSPS, which polynucleotide is complementary to one whkh when incubated at 

a temperature of between 65 and 70"C in O, l strength dtrnte bufkred saline 

contn.ining fl 1 % SDS foUowed hy rin~ing at the same temperature with 0.1 strength 

dtrate buffered saline containing O. l %· SDS still hybridises with the S('.tJuence. 

depicted in SEQ ID No. 43. 

;\ polynudeotide encnding an EPSPS obtainable by screening plant genomic DNA 

libraries with a polynudeofo.k ccmstltuting an intron within the SEQ ID No, 43 

4. An isolated polynudeotidt~ t~on1prising a region encoding a chloroplast transit peptide 

and a glyphosatc resistant 5--enotpyruvyhhi.k.imate phosphate ;;ynthase (EPSPS) 3' of 

the peptide. the said region being under expre$sion control of a plant operable 

pron-1mer, \'i-'ith the provisos that the said promoter is nor heteroiogous with respect to 

the said region, and the chloroplast transit peptide is not hetemlogous with respect to 

.5. 

the said synthase, 

A polynucleotide according to any one of claims 1-4, comprising the following 

components in the 5' to 3· direction of transcription:-

(!) At least one trnnscriptinnal enhancer being that. enhancing region \vhid1 is 

upstream from the transcriptional Stan of the sequence from which the enhancer is 

obtained and which enhancer per se does not ftrnction as a promoter either in the 

sequence in \Nhich it is endogem.iw:;Jy comprised nr whtn present he!ernlogously as 

part of a construct; 

{ii} The promoter from Hie rice .EPSPS gene; 

(iii) The rice genomk seqllence which enz:odes the rice EPSPS chloropla~t trnnsit 

peptide; 
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(iv) The genomic sequence whkb encodes the rice EPSPS; 

(v} A transcriptional terminator; 

wherein the rice EPSPS coding sequence is modifkd in that a first position is mutated 

so that the reskh.1~) at this position is Ik rather than Thr an<l a second posifron is 

mutated ::;o that the residue at this position b Ser rather than Pm, the mutations being 

imToduced into EPSPS sequences which cQmprise the foHo\ving conserved regkm 

GNAGTAMRPLTAAV in the wild type enzyme such that modified sequence reads 

GNAGIAMRSLTAAV, 

A polynucleotide according to daim 5, \:\:'herein the said enhandng region comprises 

a sequence, the 3' end of which is at kast 40 nudeotides upstre.am of the closest 

transcriptiornd start of the sequence from 1,vbkh the enhancer is obtained. 

A polynuckotide according to either of dairn 5 or 6, wherein the enhancing .region 

comprises a region the 3' end of which is at .least 60 nucleotides upstream of the said 

closest start 

A polynudeotlde according to daim .\ wherein the said enhancing region comprises 

a sequence the 3' end of ·which is at least 10 nudeoti<les upstream from the first 

nucleotide of the TATA consensus of the sequence from ·which the enhancer is 

obtained. 

9. i\ po1ymu:.:leotide accMding to any one of daims 5-8. comprising first and second 

transcriptional enhancers, 

lL 

A polym1ckotide according to claim 9, wherein the first and secrmd enhancers are 

tandem1y present in the polynudcotkk. 

A polynudeot.ide. according to any one of claims 5-10, wherein the 3' end of the 

enhancer, or first enbam.::er_ is bt~t"ween about 100 tn abmit WOO nucleotides up:;tream 

of the codon corresponding to the translational start of the EPSPS transit peptide, or 

the first nucleotkk of an intmn in the 5' umransfated reginn 
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J 2, A po1ynuckotide according to any one nf daims 5. t l, wherein the J' end of the 

enhancer, or first enhancer, is betv,-·een about 150 lO about lOOO nucleotides upstrearn 

of the codon corresponding to the transh.1tio11al !.tart of the EPSPS transit peptide, or 

tht! first nudeotide of an intron in the 5' i.mtn.msbted region, 

14, 

15, 

!6, 

l7, 

A polynudeotid.e according to a.ny one of 1;.:lai1m, 5• 12, wherein the :rend of the 

enhancer, or first enhancer, ls between about 3-00 to about 950 nucleotides upstream 

of the codon corresponding to the translational start of the EPSPS transit peptide, or 

the first mideotkk of an intr()B in the 5' untranslate.d region. 

A polynudeotide according to any one of claims 2- l 3, ,.vherein the 3' end of the 

enhancer, or first enhancer. is between about 770 and .1bom 790 nudeotides upstream 

of the codon corresponding to the trnnslatirmal start of the EPSPS transit peptide, or 

the first nucleotide of an intron in the 5' untranslated region. 

A polyrmdeotide according t(> any one of daims 2-13, wherein the J' end of the 

enhancer, or first enhancer, is between about 300 and about 380 nudeotides upstream 

of the ,;odon corresponding to the translational start of the EPSPS tnmsit peptide, or 

the fin:,t nudeotide of an intron in the 5' untranslated region. 

A polynuck◊tide according to any one of c.b.ims 2-13 and 15, wherein the 3' end of 

the enhancer, or first enhancer, is het\veen abont 320 .. rnd about 350 nucleotides 

upstream of the codon corresponding to the translational start of the EPSPS transit 

peptide, or the first nucleotide of an .intron in the 5' untranslated region. 

A polynudeotide according to any one of cbiins 5--16, wherein the region 1.1pstrean1 

of the promot<~r from the rice EPSPS gene wrnpr.ist:s at least o.ne enhancer derived 

from a sequence which is tipstream from thi;-:. transcriptional start of either the 

Ca~·1V35S or FMV35S promoters. 
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18, A pnlynuckotide acrnrd.ing t.o daim 17, comprising in the 5' to 3' direction ~1 first 

enhancer comprising a transcriptional enhancing region derived from a sequence 

which is upstream from the transcriptional start of the GOS 2 promoter and a second 

enhancer comprising a transcriptional enhancing region derived from a sequence 

\'Vhlch is upstream from the transcriptional Stan of either the Ca.MV35S or .FMV35S 

promoters. 

19. 

21. 

A polynucleotide acc<.m1ing to ciaim 18, comprising in the 5' to 3' direction a first 

enhancer comprising a transcriptional enhancing region derived fro1n a sequence 

which ls upstream from the transcriptional suirt of the rice act.in promoter and a 

second enhancer coni.prbirig a transcriptional enhancing region derived from a 

sequence ·which is upstream from the transcripth:mal start of either of the FMV35S or 

CaMV35S prornoters, 

A polynuckotide according w claim J.7, comprising in the 5' to 3' direction a first 

enhancer comprising a t.rnnscriptiona! i::nhancing region derived frorn a sequence 

v/hich is up~tream from the trnnsaiptiona! start of the barley plaswcy.anin prornoter 

and a second enhancer comprising ,1 transcriptional enhancing region derived from a 

sequence ·which is up5tream from the transcriptional start of either the CaMVJ5S or 

FMVJ5S promoters. 

A polynudeotkie according to claim 17, comprising in the 5' to 3' direction a first 

enhancer cornprising a transcriptional enhancing region derived from a sequence 

which is upstream from the transcriptional stan of the maize polyubuitin promoter 

and a second enhancer comprising a tranc:;criptiona! enhancing region derived from ,1 

sequence which is upstream from the trnnscriptiomd start of either the CaMV3:5S ot 

F!V1V35S prnrnoters, 

A polynuckotkk according w daim 17. compr.ising in the 5' to 3' direction a first 

enhancer compr.ising a transcriptional enhandng region dt~rived from a s.equence 

W'hkh is npstrcam fron-1 the transcdptioflill stan of the FMV35S pmmotcr and a 
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second enhancer comprising a transcriptional enhancing region derived from a 

:-.equence ·which 1s upstrc,im from the transcriptional start of the Cal\•1V35S promoter, 

A polynudeotide .according w any one of claims 1-22, wherein the nucleotides 5' of 

the codon which constimtes the translatiom1.f start of tfa~ rice EPSPS chloroplast 

transit pe.ptide are Kozack preforrei:L 

24, A polymideotide according w any one of daims 5-23, wherein 5' of the dee genomic 

sequence which encodes the rice EPSPS chloroplast trans.it peptide there is located a 

nmHrnnshlkd region which compris('.S a sequence which functions as an intron. 

25, 

26, 

A polymideotide according to daim 24 vd1erein the norHransfated region comprises 

an intrnn, \\.,,herein rhe intrnn is the maize ADHJ intron, 

A polynudeotide according to either of claims 24 or 25, wherein the intron comprises 

th,~ sequence <kpkted in SEQ lD NO. 55. 

27. A po!ynudeotide according to any one of claims 5-26, which comprises a virally 

dtriv,:~d translational enhancer or other non-virnl translational enluincer lncate<l \vlthin 

the non translated n~gion 5' of the rice genomic sequence which encodes the rice 

EPSPS chloroplast transit peptide. 

28. A polynudentide according to any one of claims 5--27, fonhe.r comprising regions 

encoding proteins capable of conferring upon plant material containing it at least one 

of the following agmnomkally desirahk traits: resistance t() insects, fungi, viruses, 

bacteria, nematodes, stress, dessication, and herbicides. 

29. A polynucleotide according to daim 28, \:vherein the herbiei<k is other than 

glyphosate. 

30. A polynucleotide according to either or c.laims 28 or 29, wherein the insect resistanc.e 

nmfcrring region:;; e.n;.;(xle crystal toxins derived from Bt, inch.Kling secreted Bt 
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toxins; protease inhibitors, lectin~, Xenhorabdus/Photorhabdus toxins; the fungus 

resistance conferring regions are se!ect<~d from the group consisting of those encoding 

knmvn AFPs, defensins, chitinases, glucamrne:_,;, A vr-(:t\>; the hacteriJl resistance 

conferring regions are selected from the group c<.msisting nf those encoding cecropins 

and techypksin and aru1k)gues tht~rt:of; the virus t\%istance regions arc selected from 

the group consisting of genes encoding virus coat proteins, movement pr◊tdns, vini1 

replicases, and antisense and rihozyme sequences which are kn(lwn to provkk for 

vims resbtancx:; the stress, salt, and drought resistance conferring regions are selected 

from those that encode G!utathione-S•-trnnsforase and peroxidase, the sequ,;.nce vd1ich 

cz-msrltutes the kno,1,-·n CBFI regulatory sequence and genes which are known to 

provide for accumul:~tion of trehalose:, 

3 l, A po1ynucleotide according to clairn 30, ·where.in the insect resistance conferring 

regions ~u-e selected from the group consisting <)f cryIAc, crylAh, cry3A, Vip l A.Yip 

l B, cystcin protease inhibitor, mid snmvdrop lcctin genes. 

33. 

34. 

35. 

A polymideotide according to any preceding cb.im, which is rnodifa:'.d in that mRNA 

in::;tability motifs and/or unwanted splice regions are removed, or crop preferred 

codons an.~ used so that expn::'.ssion of the thus modified polym.1c.leotid<~ in a plant 

yidds subsL:mr.laHy similar protein having a stib?>tantinlly sirni!ar activity/fi..mction w 

that ohrained by expression of the protein enrn<l.ing regions of the unmodified 

po!ynudeotide in the organism in which they a.re endogenous. 

A poiynndeotide acrnr<ling to the preceding chlim, \vberein the degree of identity 

bet\veen the rnodified poiynudentide. and a pofyrrnckotide endogenously contained 

\:vithin the said plant and encoding substantially the same protein is such as to prevent 

co-suppression between the mJJdified and endogenous sequences. 

A polynucleotide according to the preceding claim, ,vberein the said degree is less 

than abotit 70%. 

A vector comprhing the polynuckotide of any pnx:eding claim. 
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36, Plant material whkh has been transformed with the polynudeotide of any one of 

claims l-34, or the vector of claim 35. 

37. Plant m.aterbl which has been transformed with the po!ynudeotide of any one of 

claims .l -J4 or !he vector of daim 35, and which ha,<; been. or is. further transformed 

'<Vith a polym.uJeotide comprising regions encoding prmeins capable of conferring 

upon pbnt material c<.intaining it at leas! one of the follo\ving agrnnornkaHy desirabl.e 

traits: resistance to imecis, fungi. viruses, bacteria. nematode~, stress, desiccation, 

and herbicides. 

38. l\forphologkally normal, fortHe ,vbok plants whkh have been regenerated from the 

material according to either of claims 36 or 37, the\r progeny seeds and parts. 

39. 

40. 

Morphologically nornwl fortHe whole phrnts which comprise the po1ynudeotide of 

any one of dairns 1-34 and which result from the crossing of plants which have been 

regenerated frorn material trnnsformed with the polynucleotkle of ,my one of claims 

l--34 or the vector of cl.iim 35, and plants which have been transformed wjth a 

polynw.::leotklc comprising region-, encoding proteins capable of ccinforring upon 

plant material containing it at least on<'. of the folhw..,ing agronnmkaHy desirable 

traits: resistance to insects, fungi, viruses, bacteria, nematodes, str<.~ss, desiccation, 

and herbicides, the progeny of the result.ant pl ams, their ~eeds and parts, 

Plants according to either of claims 38 or 39, selected from the group consisting of 

field crops, fruits and vegetables such as canola, sunflmvec tobacco, sugar beet, 

cotton, mai?;e, \Yheat, barky, rice, sorghum, tomato, rmmgo, peach, apple, pear, 

strawberry, banana, melon. potato, carmt, kmx:e, cabbage, onion. :soya spp, sugar 

cane, pea, field heam,, poplar, grape, citrus, alfalfa, rye, oats, turf and forage grasses, 

flax and oilseed rape, and nm pmdudng plants insofar as they are not already 

specifical.ly mentioned, their progeny, seeds and part~. 

4-L l\·faize, wheat or rice plantii according w any one of claim~ 38AO. 
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42. A method of selectively contrnlling 'Needs in a fidd, lhe fidd cornprising weeds and 

plants or progeny according to any one of claims 38-41, the method comprising 

application to the field of a giyphosate type herbicide ln an amount sufficient w 

control the ,Ne.eds without substantially affecting the plant:,.;, 

43, A meth<..KI according to the preceding chiim, further cornprising application to the 

field either before or aftt'.f applic,Hh:m of the g!ypW>sate herbicide of nne or more of 

the foUO\\.'ing; a herbicide, insecticide, fungicide, nematicide, bacteriocide and an 

anti-vir,1L 

44. A fftethod of producing pbnts <,vhich are i.<Ub;.tantially tolerant or substantially 

resistant !O glyphosate herbidde, comprising the steps of: 

45, 

46. 

47. 

(i) transforming plan! material with the polynudeothk of any one of daims 1 to 

34 nr the vector of claim 35: 

51:~lecting the thus transformed material; and 

(iii) regenerating the thus selected materb! into morphn!ngkally normal. fertile 

•.vhole planK 

A me1.hod according to the preceding dairn, \Vherein the tran-:;formation involves the 

inlf<x.lm:tion of the polynudeotide into the materhil by: (l) biolistk bo.mhardrnent nf 

the m;:iterial wlth partlcks coaled with the p<llynudeolide; (lf (ii) impalemem of the 

material on silicon carbide fibres \Vhich are c0ated :with a sohitinn comprising the 

polymideotide; or (iii) inirnduction of the polynudeotide or vector into 

Agrobacteriwn and co-cultivation of the thus transformed Agrob(u:Ntrium with plant 

material which is thereby transformed and is subsequently regenerated. 

A meihod according to the preceding claim, wherein the !nmsfmmed material is 

selected by its resistance to glyphos,He. 

l.lse of the polynudeotide of any one of daims l to 34, or the vector of daim 35, ln 

the production of plant tissues and/or rnoq)hobgicaHy nom1al fe.rtlle whole plants 

whkh are sub~tantiaUy tokn:mt or suhstantia.Hy resistant to glyphos.ue herbicide, 
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48. Use of the polynudeotide of any one of claims 1 to 34, or the vector of claim 35, in 

the production nf a herbicidal target for the high throughput in vitru screening of 

potential herbicides. 

49. A method of selecting biological material transfonned so as to express a gene of 

interest, wherein the transformed material comprises the polynudeotide of any one of 

claims 1 to 34 or the vector of daim 35 and wherein the selection comprises exposing 

!he transformed material to glyphosate or a salt then-.'.of, and selecting surviving 

marerial. 

50. 

51, 

A methnd according to the preceding daim, when:'.iH the biological material is of 

plant origin. 

A method according to the preceding daim, \vherein the phnt is a monocot. 

52. A method according to the preceding daim, wherein the monocot ls selected. frorn 

group consi:,.xing of barley, \vheat, corn, rice, oats, rye, sqrglrnm, pineapple, sug.ar 

eane, banana, onion, asparagus, leek, 

53, A method for regenerating a f<.~rti1e trnnsforrned plant to contain foreign DNA 

comprbing the steps of: 

(a) pn:.i.ducing regenerable tissue from said plant to be transformed; 

(b) trnnsformlng said regenernble tissue with said foreign DNA, \Vherein said 

foreign DNA cornprises a selectable DNA sequence, wherein said sequence functions 

in a regenerable tissue as a select.ion dt~vice; 

(c) between about (ine. day to about 6(} days after step (b), phicing said 

regenernblc tissue from step (b) in a medium capable of prndudng sh<.lots from said 

tissue, wherein said me.di um further contains a compound used to select regenerabk 

tissue containing Mid sekctable DNA. sequence to a!l()W identification or selection of 

the transformed regenerated ti~sue; 

COR-AAD1-00004665 

Bayer EX1008 (Part 9 of 9)



5 

IO 

j'i 55. 

PCT/GBM/0157 3 

(d) atkr at least one shoo! has formed from the selected tissue of step (c) 

transferring said shoot tn a second mediurn c,lpable of producing mob frorn said 

shoo-t w produce a plantlet, ,·vherein the second medium optionally contains the said 

compound; and 

(e) gmwing said phlntkt into a fertile transgenic plant 'Wherein the fordgn DNA 

is trnnsmiH-:'.d to progeny plants in Mendelian fashion, ,vherein between step (b) ;,md 

step (c) there is an optional step of placing the transformed material nnw callus 

inducing medium, characterised in that the fr.Jreign DNA is, or the selectable DNA 

seqm::nce co:mpri:-t~d by the foreign DNA comprises. the polymideotide accmding to 

any one of claims l to 34, and rhc said compmmd is glyphosate or a salt thereof 

A method according to the preceding daim, wherein the plant is a monocot selec:ted 

from the group consisting of banana, ·wheat, rice, corn and barky . 

. A method according to either of daims 53 or 54, wherein the said regenernble tissue 

is selected from 1he group consisting of cmbryogenic calli, somatic embryos. 

immature embryos etc. 

COR-AAD1-00004666 

Bayer EX1008 (Part 9 of 9)



() 
0 
;:a 

~ 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
0) 
-J 

fl) 

C 

~ 
-I 
C 
-I 
m_ 
(A ,,.., 
:I: (Ji 

m 
--1 

~ 
C 
r 
m 
I'.) 
lf3) ....... 

EcoRVP028) l. 

~A.rtatioo Olgos 

!n!ror\2 

&Jl{:3917) 

!rtroo 3 
RC(R10 (10:)0%) lii1¥J lH (4483) 

N:ol (249_1) 

ATG ST/,\ff' 

cs...~ 1 ( 100.0%,'· 

Pu; I (205}) 

!ntroo6 

!ntroo7 

Af"'<) l (5629) 

/ Stq> Oxlct1 
. I Erd Rice dl\14. alg.)ffi, 

Oig:i G2 \ / Xln l (6l25) 

Himi II.I (312) Oig:i G1 \ \ !rtron 4 Ct3EPSFS3 {73.7>/o) 

.Vx, l ( ""{ \ ,Im I (14, \ lntron 1 lnbtrll / [Xiv I ( 6240) 

++--,o/~+f PH ,,~,+rl-~=. jw =I w+=· ····· + ,x •. { 

Rice epsps genome 
62S4 bp 

.Figure l 

:;:: 
0 
.:, 
$ 
;:: 
·--i 
,i;;.. 
.:,:e 

"' ~ 
d 
C'; 
i:,:i 
:i: 
f; -1.h 
·,t 
V, 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
0) 
00 

w 
C ; 
-t 
C 
-t 
m 
~~ 
ffi r;; 
~ -;;o 
C 
r 
m 
I'>.) 
Clc -

Psr I ( 7590) 

Sad (7564~ 

XmaI (7554Y----~\ 
~~ 

lnlmriz___-/,v ~, 

nlronB -y 
--· j -7 

ln!roo~ 

!ntrori:.·r 
Sal 1 (5227) 

V{_, 

pCR4 .. QSEPSPS i 
7858 bp ! 

I 
'->--- / -fogl(2761) 

~-f.:,. . .. 
lntron1 // ·-=.,,.--=-r-\__ ___ Nm 1 (3646:i 

• • { •V}{.. \ , ..... - -

EcoR\ (4,l.J?.>) \ Eagf(3646) 
' 
Tn,ins!ation Start 

I~igure 2 

~ 
0 
<:: 

~ ,:;-, 
·-l .... 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,_. 
~,,J.s 
-~) 
~ 

Bayer EX1008 (Part 9 of 9)



WO OOiM,748 

a.. 
Ot ..... \ 
-! 
:l ' 
:.; 
00 
0 

11 w 

(fJ 
0.. 
(/) 
a.. 
w 
co u ·-a:, 

> a:: 
0 
0 
I.I.! 

ll r:r • 
C) 
f,...; 
;::s 
01) 

♦.......: 

~ 

3/l.5 
SUBSTITUTE SHEET {RULE 2$} 

PCT /G B{!{}/0157J 

COR-AAD1-00004669 

Bayer EX1008 (Part 9 of 9)



PCT/GB{10/0157J 

4/15 

SUBSTITUTE SHEET {RULE 26} 

COR-AAD1-00004670 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
-J ...... 

w 
ffi 
~ 
=➔-
c 
-t 
m 
~ '.,!~ 

ffi r;; 
m 
--t -;;o 
C 
r 
m 
I'>.) 
Clc -

Xmal (663 !) NutI (I) 

t) . . ! ( ., .... ,\ J '<I<.. ,()<J.::\\ Fag I ( l) 
Eag I ( 66061' ~ __ 

P(BLJ~ ~--- ~"-

AP-

Translatioo Start 

--~Ew RV (693) 

ln!ron1 ·- . 

pTCV1001 OSEPEPSH=. ·-:1
~tr(ir::? ~ , , 

~, Suf I t.!)82; 

1 lntrori3 
6652 bp 

ORI 

Cfa l (3949) 

Pst r (394.sf:y/) 
~' ·,, ( .'/ ,.,ac I ! ... 9 l , / 

Xmaf (39ttfi 

~~ ¥ 
\ 7 lntrori 

·, 
lr:tron6 

.Figure 5 

~ 
0 
<:: 

~ ,:;-. 
·-l .... 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,_. 
~,,J.s 
·~) 
~ 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
-J 
I\) 

w 
ffi 
~ 
-t 
C 
-t 
m ,::•. 
u, ·-­'" ,....,. 
:t '·'' m 
m 
--t 

33 
C 
r m 
I'>.) 
Clc -

Af? 

OR! ....._ 
P(LAC't---'~( 

(
-. _,:_ ~~ 
, la 1 ( 4 ,n, ---\"l. . __ ,_3) 

,., ., ,...'...._ 

f'Sfi (4229':J 

Eagl (6S90) 
', .... ~. 

Pac! (l) 

-~ Trans1ation Start 

'" ~- /Y•. 

Eco RV (977) 

lntron1 

pTCV1 :~ ;~~PSPA<2t_ i ~:::r~;~:
60 

}-f-introri:1 

·-1ntmn4 

~4~ 
\ 

\ 
\lntron6 

lntron7 

lntron5 

Figure 6 

Xk: f (715:r 

Sn:r; l i.7 , ! . . ! '1"\ 
X/ ·•,.1lO 

,,, . f . ') i ·· 
1ir--~- :P,::r.: {;;.. J 

Lr, RV (1! p-rr----:.:;.:;........-imo ~-...__,__t'rans!ation Start 

s,,1 I (7096)"" 4' ' _ . f"' RV (997) 

Y\~!nl.ron1 

\ \ 
pBluS K +EPSPS 1-➔--intron2 

7159 bp 

\t , ~0,.. '-::,., . 
sw:· Id. 

21
··:~: ~~ 

Smo f<q 2LJ 

v '/" I (42 I,.) .... (, (.., 

·~-~- , l U886) .,.u,f . 

!ntron3 

I~igure 7 

~ 
0 
<:: 

~ ,:;-. 
·-l .... 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,_. 
~,,J.s 
·•l 
~ 

Bayer EX1008 (Part 9 of 9)



PCT/GB{10/0157J 

SUBSTITUTE SHEET {RULE 26} 

COR-AAD1-00004673 

Bayer EX1008 (Part 9 of 9)



-. 

t 

~ 

0 
~ 
;:t 
OJ) . ~ 

r·-r 
~ 

8/15 
SUBSTITUTE SHEET {RULE 26} 

{\l 
c; 

l 

PCT/GIW0/0157J 

COR-AAD1-0000467 4 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ..... 

I 

0 
0 
0 
0 
.I>,. 
0) 
-J 
0, 

w 
C 
m 
en 
::! 
-t 
C 
-t 
m 
~ :..-;;. --ffi r;; 
m 
--t -;;o 
C 
r m 
I'>.) 
Clc -

Ea.i; ! (7448; 

Hi;;d lH (74'.lY~P,ic; l (l) . .,, 
Pf!'3LA) .. 1 $bf, !VJM e>:or; . ·- _..., ~---- .----

¾. . ,\1,iize A[)Hi !ntron 
........ -~!~-'P Adh-1 ,l>:On 

~ "-.,,T mns!BfJor, s,~rt 

\ ~- Ne<, { (998l 

pTCVEPSPSADH \--4-~~i:·co gy (!5'.l5) 

7467 bp 

,'-.ii_:(·:, l (4136-r----· 
I 

intmr,7 

kltfOfl6 

f-7igure 10 

1ntron1 

·-~intion:2 

-·s,:d i (24'2-l) 

Sni.:< f (77: 0$ 
' Km« l (7708\/'l'ac l (l) 

«-+~ 

~ '\\~~AmpR 
lntron~ 

I 
pBluSKEPSPSAOH l," 

int1t;n3'" 
7717 .bp 

• 'l("'•ili'~~ 

.).,,, -~:!1~r:2 &··).. 
-.., 

!nlron1 "" ~ 
,·,·r, \ 

,;~ RV (44>.- \ 
Trnnsiation 1;t<1r't 

I 
t'ibp />~1!'1· 1 Bxon 

\ 

) Sd !\J.f,7,1) 

//-- '(?'''4' /_Lia, ... m~ ; 
'/ 
~ Et<; RV (2~:97} 

'\\~t,~a f (29 ! 3; 

~~ ., .. ·· ! ···,11,; 
\~·J,));.< ~.-:., ·~} 

\ < \\'.i'h,1 l ('.?93 !) 

\ Eas I (2938) 
1
A,( ! (2958) 

i :,t:p Ad?: 1 t?.:x<;n \ 
\ . . ·'DH l >1:!ton ~Aa~ze !"1t. ) 

·Figure 11 

~ 
0 
<:: 

~ ,:;-. 
·-l .... 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,_. 
~,,J.s 
·-l 
~ 

Bayer EX1008 (Part 9 of 9)



Hl/15 

SUBSTITUTE SHEET {RULE 26} 

PCT/GB{10/0157J 

C-·'1 
~ 

V 
~ 
::s 
¢!) ·~· u... 

COR-AAD1-00004676 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ..... 

I 

0 
0 
0 
0 
.I>,. 
0) 
-J 
-J 

w 
C 
m 
en 
-I 
=➔-
C 
-t 
m ... 
~$ m ~, 
m 
--t -;;o 
C 
r m 
N-
Clc -

Sma l (~l.l! 3) 
I 

X1»a l i.80! ! 

P:111 rnoo9 
EcY' RV (79' 

Cto 1 {7%2J"' 

Sai r (797:S_. 

XhiJ I 09()6, 

Xt:a l{JJ 

ZEN9 
8028 bp 

Sw: l (:50%) 

Figure 13 

CilMV~:l5S <::nt,aBC!3( 

:ho l (3'38i 

-Hio:: i:.PSP$ G1 F-'H.lm◊ti;f 

·-.....'f'm: l {il'.}5) 

/!..~·;> R\! ( 1870) 

nh,n1 

~-:in:;.1. i (&'368) 

Xmo I {K1M\ ,. 

.. , C!o 1 {8337)..__,_ 
.Sm ! (S'.>l~~~"'. .. 

• -~ y,;-,....._ :__,,· ., 

Xlw! {'✓-i?J~ ! .... : \d', 
-""Y .J ,,,, .• 

Soc I (54Sl) 

Sm,i ! (544i} 
--: 

Xm«! (544(f 

Xlir> I (5'.u;(;' 

F;igure 14 

ZEN12 
8383 bp 

'\ 
intro:6 

Gati.4V35S ena.1r.c~n 

1c f {: 2s<n 
Rice EPSPS G: i",OflK,ter -.....__ 
Cti\o;opra:,i Trar,,;11 Pi;ptid~ 

Ecu RV (2115) 

. ..,, 
--...._Sai ! (Jl 14) 

ir1!rnn3 

~ 
0 
<:: 

~ ,:;-. 
·-l ,.._ 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,.,,. 
~,,J.s 
·~) 
~ 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
-J 
00 

w 
C ; 
~ 
C 
-t 
m ... 
~ t_-,q 
x..:. m ~, 
~ -;;o 
C 
r 
m 
I'>.) 
Clc -

Sal I (9255) Xma i ( I) 

Amp 

ZEN18 
9293 bp 

(f:,'.l(jy ~ 

GOS2 Enhancer 

CaMV35S Enhancer ---
_ Rice EPSPS G2 promoter 

·--fv1aize Adh1 intron 

..................... _ Translation start 

·-~-Chloroplast Transit Peptide ''""''·"' -~>. ·, 
!ntron7 ~~ · lntron2 

Jntron6 /,,., l\"sai l (4042) 
lntrono \ 

3 ln!.ron !ntron4 

Figure 15 

~ 
0 
<:: 

~ ,:;-, 
·-l .... 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,_. 
~,,J.s 
-~) 
~ 

Bayer EX1008 (Part 9 of 9)



() 
0 
;:a 

t 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
-J 
co 

w 
C 
m 
en 
-I 
~ 
C 
-t 
m ... ~..., 
:t:;;:;. m ~, 
m 

F'igure 16a 
--t -;;o 
C 
r m 
I'>.) 
Clc -

Chk.;H;p!.?.st T.:-;:1r:$:t P~pth.ie: 

Ts-,..1ns!r1ti{:-1< s~~ 
tv,<1ize ,;dtd inlmn\ \ 

8k<> f:PSP::; Gt pi::,ii>CM, I \ intH·;n2 

:,,,! I (/4i:-12l C,,MV'.l5S E1>i>::,~,;i,, \ \ \l 
GOS.,: !:'ntw;,ce< \ 

Xw;i l(I} \ \ \ l 
~rct:·l,;'d~-i i 

j ;;,u;51i>i l:,v:_,.,r, 

I ;nt>~nJ ~nt:.:.tViJ fn~r•:"J:r~? 

Y: 
XH:d l { 6 !-69) 

'-... 

"·~ 

. ' . 

v,,;'(.?'.?'?J/ 

ZEf\J18i 

"'·" " ~ / 
R:g:1t Bo~:.1<'"r x(tx, i r-in 

,.. < Q'.Y.df:r 
~----------,_,,,,, c,, 

pSBn Ji ;;-

6329~bp, 

~ ·~= 

f 
:I 

_,,,,,,,,,.-+ ZEN 18S811 
:sPC{R} 

~ 
0 
:;,-
;; 
,:;-. 
·-...l .... 
~ 

~ 
::::! 
C".'1 
e::i 
~· 

2 ,_. 
~,,1.s 
·~l 
~ 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 ...... 

I 

0 
0 
0 
0 
.I>,. 
0) 
00 
0 

fl) 
C: 

~ 
~ 
C 
;:it ,w 

(,A ~ 
:t:,..:;; 
m '.Jl 

~ -Al 
C 
r 
m 
I'.) 
lf3) ....... 

Cl)S 

OR: S1,! l i9ll'J) 
Rap Origin 2 

f-li~;hl Ecrde1 

GOS2 Ef,lmr.c(;r 

SPC(R) 
ZEN18SB11 

,_ ... -C-.,B.MV35S Enhar:ct.~r X 
pSB1 

Ji:,697 bp 
~ 

('.'(' \' d<I! ! .lb4'.I) 

Left 6,:;r,;;;:--- i, 
..... 

>i};w f (SGJ5~-
- · ... --

lntmnI 

Figure 16b 

12697 bp 
--Hic<i EPSPS G:2 pmrn<,tt:r 

. ; f${lS!,diO(l smrt 

. ~;:;hloruplai,i Tr,-,mm P<>.p{id"' 

\ \ \ _'inron1 
\ \ ntron2 

.\ \ .',1! I (:','l!'l?il 

muon3 

nt,()n4 

'<11w £ i"D'--'" \_ , ...... -~,J7J ·,. 
-..,.,,,.___,, 

pSB1ZEN18 

Vl1B 

--~<,,,t l O~~i4i 

:,;:: 
0 
.:, 
$ 
;:: 
·-.i 
,i;;.. 
.:,:e 

"' ~ 
d 
C'; 
i:,:i 
:i: 
f; -1.h 
·,t 
V, 

Bayer EX1008 (Part 9 of 9)



() 

0 
;:a 

~ 
0 

I 

0 
0 
0 
0 
.I>,. 
0) 
00 ...... 

w 
C ; 
~ 
C 
-t 
m ... 
~ ':!• x..:. m ~, 
~ -;;o 
C 
r 
m 
I'>.) 
Clc -

)(1/}1, 

\M·:: 

li33J.~6l ~ 
\ .! 

< 'T)"U"" \ 'l.,,~.;,<JJ \ 

'\' l<.M,' , ... 
Svi i (:;202f}} 

cos 

Figure 16c 

Rr,p G(:g,,s ?. ;(,.11;; !{!'>'.12) 

pSB1ZEN18 
49594 bp 

, 
l:,t ! (4772) 

.,;,a 

.)Hi l (H744) 

::.~,1 r :9-~ti2'? \ . . 

!;,;: HHXi44,; 

>li 

00:S 

! 045'!4} 

;}<~; f ~17594) . 
),,.,, ld,Ui\J') 

SPC{R} \ \ \ \ \,o~.,-3,ss ;,1,1,~1,c<ir 

\ S1.rf f Ci5Lrh 

\~, 
. tr>SPS («'<)(l'l<l\,,r 

\,ii:,) iH!ff>() \/ ,,, li?:?'.l:n} 

l (J.,H;-49) 

~ 
0 
<:: 

~ ,:;-, 
·-...l .... 
',jt: 

~ 
f") 

::::! 
C".'i 
e::i 
~-
2 ,_. 
~,,J.s 
-~) 
~ 

Bayer EX1008 (Part 9 of 9)



--
INTERNATIONAL SEARCH REPORT lm, m&I 4pplk:ittlml ~ 

PCT/GB 00/01573 
A, ClASSlrlCAi!ON OF 5Xa.JECT MATTEfl / 
IPC 7 C12N15,54 Cl2NlS 82 C12N9/10 A01H5/00 

!l,:;oorclr,tl i.·, !ntematioi'lill Patant C,a,ss,i!l~atcri (iP.G) ,,,. t(, 1:.~11.h nalJQ!1&! c,M,Sifu,ation ilrnl !PC 

a, FleLOS $EMlCttEO 

Mir:olmum <k•;-.iment;ct~,::.-i StS<i:t;;l;oo {e:assllic;i~,m SY!.,!.:>m !~,:-woo t,y c;;issm,:,ation ~mWt-) 

IPC 7 C12N AOlH 

Do::-umenia!l>:•n sear<:h'-"~ othe< man rni:nimum d<><>Jmenta~ori l❖ !ha <'>xlillttt lhal st:cti •l-:.::vm~ aro i~,!u<loc. rn !ha lietds S<<.-;r:hl:Xl 

Ek> .• "!1>:..-sc <fatil base c-:<f\S<.lil<),j ctunng it~, imemaliona, !S,'!areh (name ,,t ,~la base iln-1. ~_.,-,; pmttic.il, searer. tam~s <;:'.;,l-d) 

BIOSIS 

c. 00<:UMEITTS CONS!OeRW TO se. RELEVANT 

CBt.~J<)~ "' CilalkJn <;/ &.-x.--umant. >\<iln iru::katioo, -m1<,Nc< ":"J!",rnpr!alu, cf tt-,,-, mleva:-it p;s:.-~a,i-0$ AAl<>vant lu <::irum No. 

X GASSER C s ET AL: "STRUCTURE £XPR£SSION 4.23,35 
AND EVOLUTION OF THE 5 
ENOLPYRUVYLSHIKIMATE-3-PH OSPHATE SYNTHASE 
GENES OF PfTUNIA AND TOMATO" 
JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol, 263, no. 9, 1988. pages 4280-4287. 
XP002145760 
ISSN: 0021-9258 
see esp. p.4283. fig,3 

---
X WO 98 44140 A {MCELROY DAVID; STEPHENS 4,23,35 

MICHAEL A; SPENCER T MICHAEL 
' 

MUMM RITA 
(U) 8 October 1998 (1998-10-08} 
the whole document 

---
-/--

m furth>r ducum<:<c,t& :m> li,;t>Xl :n the "'°"'!ir.uafa:,;1 ◊; box C. [] Pa!&<:! fomily mt<mOO>" a<t5 ijtl(<:>J ln ann<:>J<. 

• f~><><.;ia! ;;»t"'J<•>ri<"--"' ,if c.i!<><l <i<x:«m&1ls ·. ·r ,aie«l<>~me'1t M'isMw att,a,r ~ inlama~on;s; m~~ date 

'A' d<:>,;,Jrr>Mi d<.'<SNing ~ g,-,r,,,rai ~!a!i» cl ~.;; a~ w>,:~-h v.; oo! 
o,· p:fomy dal<:> an<l n~"lt :,: ,-,.,mff,~..t ""ilil the ag,k::s ~.-,n b<A 
dt<>d l<s i,mll'>1s!ii>fl<l !he p<incipl<> v< &<<M>ry m-..1<>~,1mJ :.t,,, co.-.,;idered kl i:,;; ;;.! p.~m..-,,;lar r,c,l,wanc<.'< ~1tt~tk:n 

'E• "'"~"'" ,kx.-m,ent bui pubiist«,<I "'' "' ai,.,,, ~-,., ,:,te<<iatt,:,na! •;.:· docum«:l oi p:nik-u!ar ,~e<rilix:e; ltHl ctai,-r~~d inv~ion 
ffih,;)di3!<'< <.:»nnol t>s> c ,:,n:s1(Ji»~<:! nov<.>! er cams:,l l:;,;,; cOMld<'>rod ls:, 

"L' dnc,;m;,nt ""t~,-:t, rwy throw <l,x:t,!~ <!fl o.'i<.1!W,' cl'&lm(s> or im'<.~lfe ;ir, kl'l{'!ll.h<e st-~p wnw. !ha <l-o¢!.1,,,oot io.s <»ken ~lor.e 
whk.t, ~ ~i!M !6 eslabhs~., ~ ooblk;aJi:-:,1 daw cl ,mntl1<>r •y• <.io::~mer:t -~f ~-artl<.:i;,M r«i<wan,,~; th<> cl<lim<M ,iwenlMn 
~it.sti-0r: nr 1.1!ht-"- spad~ rX\~t"X·1 {a.z spoc:itWC) c;ar,.,i,~ oo c~o.id-ar-a<i l<> im,O!Y<'! ~,, inv,,rni,•;, step wt:.<:>;, !!1<> ·o· docs.Jr,;,;,;nt relemf>Q to ;sn Na! dl>1<;k:<'l'ur;,, <.1Si:1c. ,,xrnbtion er -:iw:Jmenl ,s o:m!>~ ,;,i!t: <J>'l>~ N· m1xo ◊lhet <S>J.:h ~,.;.. 
otherm~flfi& mer.w, =-h com!)~.a!ior. ooi-1) ct:,.;,= ic a i;..,i--.:;os.-, '->kii!>Xl 

►p<- d,x:;Jt:-H:;1p\ fJtJb1i~sf:f.1 ptit"N to th~ inl,$:«1-0tJonaf fliing \fate btit <ri !t>1'>ad. 
l~l<lr ttsin· the p.~cn>y dat<& <l,'li,w:>.i •&-• ctoc,,m<-;~I memoo; ,,! tr,<'! sam<:< f.,>'treni lam~)' 

Date cl ;t-,;, ~'Rial corr:p!;;tlon ol it~} s'llema~onal ~--eafl.'h Dale ci ma,Uf'sJ o! t~ irn,;,rrs¼!ior."; ~aR--t, mr~=>rt 

25 August 2000 12/09/2000 
Nas~H3 smd tmi;tinq ad<.kwili nf ~ ~SA At.:-'th-t1-~:zM nff;~'"!-r 

~,:rep<>.;:;,, Pat&tl Office, P.fi 55:a Pa(en~aan 2 
Ni.. - 2"<--~0 *1V Ri~'M~ 
T<:<i.(->$1~-7◊}~?.040, Tx. 31651 $!)Or~. Kania. T .-;,1,: 1+3-1 ~:rm ;y1,1-301ti 

page 1 of 2 

COR-AAD1-00004682 

Bayer EX1008 (Part 9 of 9)



l 

INTERNATIONAL SEARCH REPORT 

X WO 91 04323 A (MONSANTO CO) 
4 April 1991 (1991-04-04) 

X 

A 

A 

A 

A 

A 

A 

A 

A 

see the whole document; esp. p,9 1 ,30 -
p,10 1.12; p,33 1.10-26 

WO 92 06201 A (MONSANTO CO) 
16 Aprii 1992 (1992-04-16) 

see the whole document; esp. p.9 1.26 -
p.10 1 .10; p.32 1.20 - p.33 1.4; p.65 
1.12-19; examples 

£PO 459 643 A (COMMW SCifNT IND RES ORG 
;LUBRIZOL GENETICS INC (US)) 
4 December 1991 (1991-12-04) 
the whole document 

WO 97 20056 A (CAMBRIDGE ADVANCED TECH 
;GRAY JOHN CLINTON (GB); SANDHU JAGOEEP 
SI) 5 June 1997 (1997-06-05) 
the whole document 

WO 97 04103 A (LEBRUN MICHEL ;SA.ILL.AND 
ALAIN (FR); FREYSSINET GEORGES (FR); 
RHONE) 6 February 1997 0997-02-06} 
see the whole document; esp. p.2 1 .7-16; 
examples 

GS 2 326 163 A (ZENECA LTD) 
16 December 1998 0998-12-16) 
see esp. p.6 1,11 - p,11 i.11 

WO 99 10513 A (OANIH.L HENRY : UNIV AUBURN 
(US)) 4 March 1999 {1999-03-04) 
the whole document 

WO 98 39419 A (ASGROW SEED CO) 
11 September 1998 (1993-09-11) 
see esp, ex amp h, 1 

Kl SHIMA Y AND SANO Y, "Oryza sat i va 
mRNA for £?SP-synthase; AC AB016765« 
EBI DATABASE, 

12 August 1998 (1998-08-12). XP00214S761 
the whole document 

PCT /GB 00/01573 

I 
! 

4,23,35, 
36,38, 
40,42, 
44-47, 
49-53 

4,2J,35; 
36,38, 
40-42, 
44--47, 
49-55 
24--26 

I S-26 
I 

l 
I 
i 

page 2 of 2 

5-26 

1-55 

1-55 

.l-55 

28,29,37 

1-3 

COR-AAD1-00004683 

Bayer EX1008 (Part 9 of 9)



tNTERNATIONAL SEARCH REPORT 

WO 9844140 A 08-10-1998 

WO 9104323 A 04-04-1991 

WO 9206201 A 16-04-1992 

£P 0459643 A 04-12-1991 

WO 9720056 A 05-06-1997 

PCT/GB Q0/01513 
Patent family I Publication 
m~mb$r(s} l dal.,; 

; 

US 6040497 ,A 21-03-2000 
22-10-1998 
02-02-.2000 

AU 6882298 A 
EP 0975778 A 

us 5310667 A 10-05-1994 
AU 640179 B 19-08-1993 
AU 6638190 A 18-04-1991 
BR 9007550 A 23-06-1992 
CA 2059266 A 18-01-1991 
£P 0409815 A 23-01-1991 
EP 0483287 A 06-05-1992 
NZ 234532 A 29-01-1992 
ZA 9005570 A 29-05-1991 

us 5866775 A 02-02-1999 
AT 118820 T 15-03-1995 
AU 8719291 A 28-04-1992 
CA 2090617 A 29-03-1992 
OE 69107621 D 3<HH-1995 
EP 0550633 A 14---07-1993 
JP 6501615 T 24-02-1994 

AU 643521 8 18-11-1993 
AU 7710791 A 21-11-1991 
{:_I\ 2042831 A 19--11·--1991 
CN 1063506 A 12-08-1992 
JP 7067645 A 14-03-1995 
us 5290924 A 01-03-1994 

AU 7635696 A liH)6-1997 
BR 9611657 A 23--02-1999 
CA 2236166 A 05-06-1997 
EP 0870043 A 14-10-1998 
NZ 322576 A 28-10-1999 

............... _.. ____ .................................................................................................... ...,.., ...................................................................... _______ ., __ ,. .... _________ .....,.....,._ ................ ~ ...... -------
WO 9704103 A 06-02-1997 

GB 2326163 A 16-12-1998 

WO 9910&13 04-03-1999 

WO 9839419 A 11-09-1998 

FR 2736926 A 
AU 6619196 A 
BG 102247 A 
BR 9609792 A 
CA 2223875 A 
Ct! 1196088 A 
CZ 9800174 A 
EP 0837944 A 
HU 9900463 A 
JP 11510043 T 
Pl 324572 A 
SK 6498 A 

AU 7541498 A 
EP 1017825 A 
WO 9854330 A 

AU 8457398 A 
£P 1002115 A 

6758198 A 

24-01-1997 
18-02-1997 
30-04-1999 
16-03-1999 
06-02-1997 
14-10-1998 
17-06-1998 
29-04-1998 
2S-OS-1999 
07-09-1999 
08-06-1998 
04-11-1998 

30-12-1998 
12-07-2000 
03-12-1998 

16-03-1999 
24-05-2000 

22-09-1998 

COR-AAD1-00004684 

Bayer EX1008 (Part 9 of 9)



PTOiSB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/288.406 10/07/2016 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a). (bl. or (cl) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k). (i). or (ml) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0). (o), or /nii 

TOTAL CLAIMS 
minus 20 = 

. X $80 = 
(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = 

. X $420 = 
(37CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* II the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1\ (Column 2\ !Column 3 

CLAIMS HIGHEST 

12/16/2020 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
:!!: Total • 34 Minus •• 34 =0 X $ 100 = 0 C 137 CFR 1.16'/II 

z Independent ·2 Minus *** 3 =0 X $480 = 0 w (37 CFR 1.16(h)) :a: D Application Size Fee (37 CFR 1.16(s)) < 
0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z w Total . Minus .. = X $0 = :a: (37 CFR 1.16(i)) 

C Independent . Minus ... X $0 z '37 CFR 1.16/hll = = 

w D Application Size Fee (37 CFR 1.16(s)) :!!: 
< LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16/i)) 

TOTAL ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write "O" in column 3. SLIE 

.. If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20" . /DESHON NET. MARTINO/ 

... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3. enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

COR-AAD1-00004685 

Bayer EX1008 (Part 9 of 9)



UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
107540 7590 01/04/2021 

Barnes & Thornburg LLP (Dow) KRUSE. DAVID H 

11 South Meridian Street 
Indianapolis. IN 46204 ART UNIT PAPER NUMBER 

1663 

DA TE MAILED: 01/04/2021 

APPLICATION NO. FILING DATE FIRST NAl\1ED INVENTOR ATTORNEY DOCKET NO. CONFIRcVIATION NO. 

15/288,406 10/07/2016 Terry WRIGHT 14764-258662 5402 

TITLE OF INVENTION: NOVEL HERBICIDE RESISTANCE GENES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICAnON FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 04/05/2021 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY ST A TUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 )-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 shonld be completed where appropriate. All 
further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the cnrrent correspondence address as indicated unless corrected 
below or directed otherwise in Block 1. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block l for any change of address) 

107540 7590 01/04/2021 

Barnes & Thornburg LLP (Dow) 
11 South Meridian Street 
Indianapolis, IN 46204 

APPLICATION NO. F!LlNGDATE 

15/288,406 10/07/2016 

TITLE OF INVENTION: NOVEL HERBICIDE RESISTANCE GENES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOlJNTED $1200 

EXAMll'lER ART UNIT 

KRUSE. DA YID H 1663 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/4 7: Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
Stales Postal Service with sufficient postage for first class mail in an envelope 
addressed lo the Mail Stop ISSUE FEE address above, or being transmitted lo 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

F[RST NAMED INVENTOR ATTORNEY DOCKET NO. 

Terry WRIGHT 14764-258662 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(SJ DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

800-300000 

2. For printing on the patent front page. list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively. 

$1200 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

5402 

DATE DUE 

04/05/2021 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordalion, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: Orssue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previoasly paid fee shown above) 

0 Electronic Payment via EFS-Web O Enclosed check O Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing lo regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status. checking this box will be taken 
to be a notification ofloss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement lo small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAcVIED INVENTOR 

15/288.406 10/07/2016 Terry WRIGHT 

107540 7590 01/04/2021 

Barnes & Thornburg LLP (Dow) 
11 South Meridian Street 
Indianapolis. IN 46204 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14764-258662 5402 

EXAMINER 

KRUSE. DAVID H 

ART UNIT PAPER NUMBER 

1663 

DA TE MAILED: 01/04/2021 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Te1m Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment detennination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent te1m adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment dete1mination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of37 CFR l.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/288,406 
Examiner 
DAVID H KRUSE 

Applicant(s) 
WRIGHT et al. 

Art Unit I AIA (FITF) Status 
1663 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to the Reply filed 16 December 2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 15-16 and 18-49 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. __ . 

/DAVID H KRUSE/ 
Primary Examiner, Art Unit 1663 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201221A 
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Application/Control Number: 15/288,406 
Art Unit: 1663 

Examiner's Comment 

Terminal Disclaimer 

1. The terminal disclaimer filed on 8 December 2020 disclaiming the terminal 

portion of any patent granted on this application which would extend beyond the 

Page 2 

expiration date of each of U.S. Patent 7,838,733 and 9,127,289 and 10,174,337 has 

been reviewed and is accepted. The terminal disclaimer has been recorded. 

2. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to David H. Kruse, Ph.D. whose telephone number is (571) 

272-0799 and direct fax number (571) 273-0799. The examiner can normally be 

reached on Monday to Friday from 7:30 a.m. to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Amjad Abraham can be reached at (571) 270-7058. The central FAX 

number for official correspondence is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the Group Receptionist whose telephone number is 

(571) 272-1600. 

/David H Kruse/ 
Primary Examiner, Art Unit 1663 
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Search Notes 

CPC - Searched* 

Symbol 

C12N 9/0069 

Application/Control No. 

15/288,406 

Examiner 

DAVID H KRUSE 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

WRIGHT et al. 

Art Unit 

1663 

Date Examiner 

11/07/2018 /DK/ 

Date Examiner 

Date Examiner 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

Inventor Name Search 11/07/2018 /DK/ 

EAST: USPAT, USPGPUB, EPO, JPO, DERWENT 11/07/2018 /DK/ 

STN: AGRICOLA, BIOSIS, CAPLUS, EMBASE, CABA 11/07/2018 /DK/ 

Sequence Search of SEQ ID NO: 9 10/30/2018 /DK/ 

Update EAST 07/05/2019 /DK/ 

Update EAST 03/04/2020 /DK/ 

Update EAST 11/25/2020 /DK/ 

Sequence Search of SEQ ID NO: 9, included interference search 12/01/2020 /DK/ 

Update EAST 12/21/2020 /DK/ 

/DAVID H KRUSE/ 
Primary Examiner, Art Unit 1663 

U.S. Patent and Trademark Office 
Page 1 of 2 

Part of Paper No.: 20201221A 
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Search Notes 

Interference Search 

Application/Control No. 

15/288,406 

Examiner 

DAVID H KRUSE 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

EAST EAST 

/DAVID H KRUSE/ 
Primary Examiner, Art Unit 1663 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

WRIGHT et al. 

Art Unit 

1663 

Date Examiner 

12/21/2020 /DK/ 

Part of Paper No.: 20201221A 
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Issue Classification 

CPC 

Symbol 

C12N mt 15 mt 
C12N rnr 9 * C12N * 9 @} 
C12N rnJ 15 t? 

CPC Combination Sets 

Symbol 

Application/Control No. 

15/288,406 

Examiner 

DAVID H KRUSE 

8274 

0069 

0071 

8209 

1m1 1m1 

NONE 

(Assistant Examiner) 

/DAVID H KRUSE/ 
Primary Examiner, Art Unit 1663 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Applicant(s)/Patent Under Reexamination 

WRIGHT et al. 

Art Unit 

1663 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 34 

21 December 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 NONE 

Part of Paper No.: 20201221A 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

C12N 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES{S) 

CLASS 

NONE 

(Assistant Examiner) 

/DAVID H KRUSE/ 
Primary Examiner, Art Unit 1663 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

15/288,406 

Examiner 

DAVID H KRUSE 

I rnJl 1s 

Applicant(s)/Patent Under Reexamination 

WRIGHT et al. 

Art Unit 

1663 

I rn?l s2 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 34 

21 December 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 NONE 

Part of Paper No.: 20201221A 
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Issue Classification 
Application/Control No. 

15/288,406 

Examiner 

DAVID H KRUSE 

Applicant(s)/Patent Under Reexamination 

WRIGHT et al. 

Art Unit 

1663 

~ Claims renumbered in the same order as presented by applicant □ CPA ~ T.D. □ R.1.47 
CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 10 4 19 13 28 22 37 31 46 
2 11 5 20 14 29 23 38 32 47 
3 12 6 21 15 30 24 39 33 48 
4 13 7 22 16 31 25 40 34 49 
5 14 8 23 17 32 26 41 
6 1 15 9 24 18 33 27 42 
7 2 16 10 25 19 34 28 43 
8 17 11 26 20 35 29 44 
9 3 18 12 27 21 36 30 45 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 34 

/DAVID H KRUSE/ 21 December 2020 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 1663 

(Primary Examiner) (Date) 1 NONE 

U.S. Patent and Trademark Office Part of Paper No.: 20201221A 
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EAST Search History 

EAST Search History (Prior Art) 
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EAST Search History (Interference) 

<This search history is empty> 

12/21/2020 12:57:52 PM 
C:\Users\d kruse\Documents\EAST\ Workspaces\15288406. wsp 
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BARNES & THORNBURG 

OK TO ENTER: /D.H.K/ 

11 South Meridian Street 
Indianapolis, Indiana 46204 
(317) 236-1313 
(317) 231-7433 Fax 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Customer No.: 107540 } 
} 

Group: 1663 } 
} 

Confirmation No.: 5402 } 
} 

Application No.: 15/288,406 } 
} FILED ELECTRONICALLY: 

Invention: Novel Herbicide Resistance } 
Genes } December 16, 2020 

} 
Inventor: Terry Wright et al. } 

} 
Filed: October 7, 2016 } 

} 
Attorney Docket: 14764-258662 } 

} 
Examiner: David Kruse } 

AMENDMENT AND RESPONSE UNDER 37 CFR 1.116 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

In response to the final Office Action dated December 8, 2020, Applicant requests entry 

of the following amendments and consideration of the accompanying remarks. Applicant 

believes that no fees are required for submission of this response. If any fees are required to 

effect this filing, the Commissioner is authorized to charge the same to the account of Barnes & 

Thornburg, Deposit Account No. 10-0435 with reference to our file 14764-258662. 

Amendments to the Claims are submitted herewith beginning on page 2. 

Remarks begin on page 8 of this paper. 

COR-AAD1-00004699 

Bayer EX1008 (Part 9 of 9)



Receipt date: 12/16/2020 

BARNES & THORNBURG LLP 

PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Customer 107540 } 
No.: } 

} 
Group: 1663 } 

} 
Confirmation 5402 } 
No.: } 

} 
Application 15/288,406 } 
No.: 

} 
Invention: NOVEL HERBICIDE } 

RESISTANCE GENES 
} 

Applicant: Terry Wright et al. } 
} 

Filed: October 7, 2016 } 
} 

Attorney 14764-258662 } 
Docket: 

} 
Examiner David Kruse } 

15/288,406 - GAU: 1663 

11 South Meridian Street 
Indianapolis, Indiana 46204 
(317) 236-1313 

FILED 
ELECTRONICALLY: 

December 16, 2020 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

This Statement is filed pursuant to 37 C.F.R. § 1.56. No representation is intended that a 

complete search has been made of the prior art or that no better art references than the references 

cited in this IDS are available. The filing of this IDS shall not be construed to be an admission that 

the information cited in the IDS is, or is considered to be, material to patentability as defined in 

§l.56(b). 

Pursuant to 37 C.F.R. § l.98(a)(2)(ii), copies of cited U.S. patents and patent publications are 

not provided herewith; a copy of each cited foreign and non-patent reference is provided herewith. 
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Applicant submits herewith the fee set forth in 37 CPR 1.17 (p) and authorize the 

Commissioner to charge any additional fee necessary to affect this filing to our Deposit Account No. 

10-0435, with reference to our Matter No. 14764-258662. 

Consideration of the claims, leading to their allowance and passage of the application to 

issuance, is respectfully requested. If any further discussion of this matter would speed prosecution 

of this application, the Examiner is invited to call the undersigned at ( 434) 220-2866. 

JPB:glt 
(317) 261-7940 
Indianapolis, Indiana 46204 

Respectfully submitted, 

John P. Breen 
Registration No. 38,833 
Attorney for Applicants 
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Doc code: IDS PTO/SB/08a (02-18) 
Doc description: Information Disclosure Statement (IDS) Filed 

Application Number 15288406 

Filing Date 2016-10-07 

INFORMATION DISCLOSURE First Named Inventor I Terry Wright 
STATEMENT BY APPLICANT 

Art Unit 1663 
( Not for submission under 37 CFR 1.99) 

I KRUSE, David H. Examiner Name 

Attorney Docket Number 14764-258662 

U.S.PATENTS l~~m!~~I 
Examiner Cite Kind Name of Patentee or Applicant 

Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 
/D.H.K1 

5463175 1995-10-31 Barry et al. 

/D.H.K ,2 6518222 2003-02-11 Arndt et al 

If you wish to add additional U.S. Patent citation information please click the Add button. I !tt 
U.S.PATENT APPLICATION PUBLICATIONS 1~~00~~1 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

3 2003135879 2003-07-17 Weeks et al. 
/D.J:LK/ 

If you wish to add additional U.S. Published Application citation information please click the Add button. I !8i I 
/DAVID H KRUSE/ 12/21/2020 
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Application Number 15288406 

Filing Date 2016-10-07 

INFORMATION DISCLOSURE First Named Inventor I Terry Wright 
STATEMENT BY APPLICANT 

Art Unit 1663 
( Not for submission under 37 CFR 1.99) 

Examiner Name I KRUSE, David H. 

Attorney Docket Number 14764-258662 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.H.K/ 

FOREIGN PATENT DOCUMENTS I I 
Name of Patentee or 

Pages,Columns,Lines 
Examiner Cite Foreign Document Country Kind Publication 

Applicant of cited 
where Relevant 

Ts 
Initial* No Number3 Code2 i Code4 Date Passages or Relevant 

Document 
Figures Appear 

4 03/013224 WO 2003-02-20 BAYER BIOSCIENCE □ 
N.V. 

5 87/05629 WO 1987-09-24 PLANT GENETIC □ 
SYSTEMS N.V. 

6 97/13402 WO 1997-04-17 DOW AGROSCIENCES □ 
LLC 

7 96/33270 WO 1996-10-24 AMERICAN CYANAMID □ 
COMPANY 

8 1167531 EP 2002-01-02 Monsanto Technology □ 
LLC 

9 0009727 WO 2000-02-24 MAXYGEN, INC. □ 

10 0066748 WO 2000-11-09 SYNGENTA LIMITED □ 

11 1471533 CN 2004-01-28 DOW AGROSCIENCES English Abstract □ 
LLC 

/DAVID H KRUSE/ 12/21/2020 
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Application Number 15288406 

Filing Date 2016-10-07 

INFORMATION DISCLOSURE First Named Inventor I Terry Wright 
STATEMENT BY APPLICANT 

Art Unit 1663 
( Not for submission under 37 CFR 1.99) 

Examiner Name I KRUSE, David H. 

Attorney Docket Number 14764-258662 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.H.K/ 

If you wish to add additional Foreign Patent Document citation information please click the Add button 1111 
NON-PATENT LITERATURE DOCUMENTS lliiiii 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

12 HULSE JD ET AL: "CARNITINE BIOSYNTHESIS BETA HYDROXYLATION OF TRI METHYL LYSINE BY AN ALPHA □ 
KETO GLUTARATE DEPENDENT MITOCHONDRIAL DI OXYGENASE", JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 253, no. 5, 1978, pages 1654-1659, ISSN: 0021-9258 

EICHHORN ERIC ET AL: "Characterization of alpha-ketoglutarate-dependent taurine dioxygenase from Escherichia 

□ 13 coli", JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 272, no. 37, 1997, pages 23031-23036, ISSN: 0021-9258 

14 
BISHT NA VEEN CHANDRA ET AL: "Development of 2,4-O-resistant transgenics in Indian oilseed mustard (Brassica 

□ juncea)", CURRENT SCIENCE (BANGALORE), vol. 87, no. 3, 10 August 2004 (2004-08-10), pages 367-370, 
ISSN: 0011-3891 

15 
PRINS M: "Broad virus resistance in transgenic plants", TRENDS IN BIOTECHNOLOGY, ELSEVIER 

□ PUBLICATIONS, CAMBRIDGE, GB, vol. 21, no. 9, 1 September 2003 (2003-09-01), pages 373-375, XPOM4~0444, 
ISSN: 0167-7799, DOI: 10.1016/S0167-7799(03)00183-5 

16 
DELLAPORTA SL ET AL: "A PLANT DNA MINIPREPARATION: VERSION 11 ", 

□ PLANT MOLECULAR BIOLOGY REPORTER, SPRINGER SCIENCE +BUSINESS MEDIA B.V, NL, 
vol. 1, no. 4, 1 January 1983 (1983-01-01), pages 19-21, ~O 1016 rcr5, ISSN: 0735-9640 

17 
Opposition filed against EP 10012200.1, filed on 2013-12-20 

□ 

18 
Opposition filed against EP 10012201.9, filed on 2013-12-06 

□ 

19 
Opposition filed against EP 10012202. 7, filed on 2013-12-20 

□ 

20 
Opposition filed against EP 10012199.5, filed on 2014-06-18 

□ 

/DAVID H KRUSE/ 12/21/2020 
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21 
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, SECOND EDITION., 1989, Vol.2, 

□ p.11.45 

22 
Applicant Response to Opposition filed against EP 10012200.1, filed on 2014-08-08 

□ 

23 
Applicant Response to Opposition filed against EP 10012201.9, filed on 2014-07-28 

□ 

24 
Applicant Response to Opposition filed against EP 10012202.7, filed on 2014-07-28 

□ 

25 
Applicant Response to Opposition filed against EP 10012199.5, filed on 2014-11-22 

□ 

26 
Final Decision in Opposition filed against EP 10012200.1, filed on 2016-08-01 

□ 

27 
Final Decision in Opposition filed against EP 10012201.9, filed on 2016-08-01 

□ 

28 
Final Decision in Opposition filed against EP 10012202.7, filed on 2016-08-01 

□ 

29 
Final Decision in Opposition filed against EP 10012199.5, issued on 2016-02-09 

□ 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.H.K/ 

/DAVID H KRUSE/ 
12/21/2020 

COR-AAD1-00004 705 

Bayer EX1008 (Part 9 of 9)



Receipt date: 12/16/2020 

CERTIFICATION STATEMENT 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

15/288,406 - GAU: 1663 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /John P. Breen/ Date (YYYY-MM-DD) 2020-12-16 

Name/Print John P. Breen Registration Number 38833 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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To: 
From: 
Cc: 
Subject: 

IN Docket@btlaw.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 
Private PAIR Correspondence Notification for Customer Number 107540 

Jan 04, 2021 03:49:57 AM 

Dear PAIR Customer: 

Barnes & Thornburg LLP (Dow) 
11 South Meridian Street 
Indianapolis, IN 46204 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107540 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
15288406 

Document 
NOA 
1449 

Mailroom Date 
01/04/2021 
01/04/2021 

Attorney Docket No. 
14 764-258662 
14 764-258662 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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PART B - FEE(S) TRANSJVUTTAL 

Complete and send this form, together with applicable fee{s), by mail or fax:, or via EFS--Web. 

By mail, send to: Mail Stop 1SSUE FEE 
Commissioner for Patents 
P.O. Box l 450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 )-273-2885 

I}\[STR1JCTIONS. This forrn should be used for rxansrnittjng rhe ISSUE FEE m,d PlJBLJCAT'IOJ\f FEE Of nxrufrt~d). Blocks l tbfough 5 sboujd be cornpjei-.ed where appropriate. All 
further correspow.h:~nce indudlng the PatenL advance orders. and notification of rnaintenance fees will be 111ailed to the ClllTt·rn conespondence addres~ a~ indicated unlt~ss co.1Yected 
beknv or directed othenvjse in Block L by (a) ~peclfyjng a new coffe~pondence address; and/or (b) indicating a separate l\"FEE ADDRESS" for n1ajntenance fee notifjcatjons. 

ClfrU:S.El'fl COl{Rf:SPONDENCF ADDRESS (Note: U:,,e B!ock l for any ct;aage of add1essl 

l07540 7590 0]/04i202i 

Barnes & Thornburg LLP (Dow) 
l l Sourh Meridian Street 
Indianapolis, lN 46204 

APPl.lCATION NO. F!UNGDATE 

l."i/2.88,406 l 0/07 /~~0 l 6 

TITLE OF JNVENT!ON: NOVEL HERBiCJDE RESlSTANCE GFNES 

APPLN,TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovi.siona] UNDISCOUNTED $1200 

EXAMINER ART UNJT 

KRUSE. DAVID H 1663 

Change of correspondence address or ]ndication of ''Fee r'\.ddress 11 (37 
CFR 1.3631. 

~,] Change of correspondence address ( or Ctmnge of CorrespnndenL~e 
Address form PTO/SB/J ~!~!) a11a.ched< 

[.J "Fee Addre,s" indication (or "Fee Addn:,s" Indication form PTO/ 
SB/47: Rev OJ -09 or more recenl) atlached. !Jse of a Custom;:r 
Numb~, i;; ,.-quin,d. 

}\[ote: A cerhficaJe of rnaJJjng can only be ust~d for don1es.dc m::dHngs of the 
Fee(s) TransmillaL This certificc,le cannot be used for any other accompanying 
paper~. Each additjonaJ paper. such a~ ,111 a~signn1ent or fo:rrrrnJ drawing, n1ust 
have its own certJflcate of maJHng or txanstnis~Jon 

C;:rtificate nl' Mailing or Trnnsmissfon 
1 hereby ceJtlfy that this Fee(s) Tnrn~rrd11aJ 1s be1ng deposJted with tht~ Un1ted 
Statej Postal Service V/ith s.ufficient po~tage for fir~t cla:s.s rnail in an envelope 
addressed lo the :t,,;fail Stop ISSUE FCE address above, or being transmilted lo 
ll•c {lSPTO via EFS-Wnl, Pr bv facsiwilc lo 1·071) "Tl-''tl85 •rn rhc da.tc below 

I .. . . . . .. . . - - ,.,., "'""' "'":.I 
,s,,en,l\l,r,,J_ 

_ (Date) 

FfRST NAMED INVENTOR ATTORNEY DOCKET NO, CONFIRe-1ATlON MJ, 

Terry WRIGHT 14764-258662 

PUBLICATION FEE DUE PREV, PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 S0,00 

CLASS-SUBCLASS 

800-300000 

2. For printing on the patent front page, li~t 
( l ·, The nmnes of up tn 3 registered patent attorneys 
or agent~, OR. alternatively. 

(:2) The narne of a :-,ingle firrn (having as a rnernber a 
registered attorney or agent) and the narnes of up to 
'2 l'egistcred patent attorneys er agents.. ff no narn.(:· is 
listed, no name will be printed. 

$1200 04/05/2021 

Barnes & Thornburg LLP __ 

2 

3 ________________ _ 

:l. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or lype) 

PLEASE _NOTE: Unles:s. an assignee is idt:ntified below, no a::.signee data will appear on the patent. If an assignee is identifir:·d bdovv, the docu111ent mu~t have bet'll previou:s.ly 
recorded, or filed for recordalion, as sel forth in 37 CFR 3, 11 and 37 CFR 3.8l(a). Completion of this form is NOT a subslilute for filing an assignment. 

(A) NA:\IE OF ASSIGNEE 

Dow AgroSciences LLC 

(B) RES!DE:W~E- (CITY and STATE OR COUNTRY) 

Indianapolis, IN 

Pjease check the a.pp_ropdatt~ assignee catego_t-y or cMegories (wdJ nor. be prj;nt~d on the patent) · [] lndhridual ~ Corporatjon or oi-J;er pdva.r:e gro-u-p entfry [] Government 

l.JPublication Fee (if requin'd) i:JAdvance Order - # of Copies ___________ _ 

4b. Jvlethod ofr\1yrnent: (Please Ji:-sl reapply any previously pairif.:e shrn,vn above) 

lXi Electronic Paymellt via EFS-Web :J Enclosed check l.] l''on-electronic payment by credit card (Attach form PTO-2038) 

~ The Director is hereby authorized to charge the required fee(,), any deficiency, or credit any overpnymem to Deposit Account No, _ l 0-0435 

:5, Change in l:ntiiy Status (frorn '.'f.r.H.us indlco.te,d a.bovc) 

[J App1kant cenit\rjng n11cro enrity star.us. See 37 CFR J .~!9 

n 
~ Applicant asserting small entity stalm. See 37 CFR 1.27 

[J Applicant changing Lo _regular undiscounted fee jlalu'.'.i. 

NOTE: Absent a valid ccc1tific1uion of Micro Entity Statu, (see forms PTO/SB/15A and 15B), i,,,uc 
fee payrnenr in the rnjcro entity amount \viH not be accepted rrt the flsk of appJkation abandonn1ent. 
l'j_Q]_]i~ If the appJic;:ition wa~ pn~viously under rnicro entjty srnr.u~. checking this box 'J/iU be t;::iken 
to be a r1otification of loss of entitlernent to n1icro entity statu:s.. 
NO'T'E: Checking thjs box wHl be taken to be a notjficatinn of loss of entitJemenl to small nr n1ic:ro 
endty star.us, a.s app1JcabJe. 

:\'OTE: This form musl be signed in accorda.'1ce with .n CFR 1.31 and 1.33. See 37 Cf'R lA for ,:ignalure requirements cmd cerlificalions. 

Authorized Signature ~/~J~o~h_n~P~. ~B~re~e~n-/ _______________ _ 

Typed OJ' printed name _J_o_h_n __ P_._B_r_e_e_n _________________ _ 

PTOL-85 Part I3 (08-18) Approved for u~e through OJ /J li2020 
Page 2 of 3 

O:'vm 065\-0033 

Date January 7. 202] 

Registratinn No. _3_8_8_3_3 _____________ _ 

1:J .S, Patent and Trademark Office: !JS DEPARTMENT 01' COl\lL\,IERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 15288406 

Filing Date: 07-0ct-2016 

Title of Invention: NOVEL HERBICIDE RESISTANCE GENES 

First Named Inventor/Applicant Name: Terry WRIGHT 

Filer: John P. Breen/Garia Twyman 

Attorney Docket Number: 14764-258662 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a} 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($} 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1200 1200 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1200 
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Electronic Acknowledgement Receipt 

EFS ID: 41585325 

Application Number: 15288406 

International Application Number: 

Confirmation Number: 5402 

Title of Invention: NOVEL HERBICIDE RESISTANCE GENES 

First Named Inventor/Applicant Name: Terry WRIGHT 

Customer Number: 107540 

Filer: John P. Breen/Garia Twyman 

Filer Authorized By: John P. Breen 

Attorney Docket Number: 14764-258662 

Receipt Date: 07-JAN-2021 

Filing Date: 07-OCT-2016 

Time Stamp: 17:03:38 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1200 

RAM confirmation Number E202117H05287976 

Deposit Account 100435 

Authorized User Garia Twyman 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

272329 

1 Issue Fee Payment (PT0-858) lssue_Fee_Transmittal.pdf no 1 
f66061 abf111113907da5cb53560b9d89b5 

e1bb1 

Warnings: 

Information: 

30361 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
b5ffddbf7558405551c5e33651631 aa2999 ~ 

8e42 

Warnings: 

Information: 

Total Files Size (in bytes) 302690 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Am~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O}, a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRA.DEMARK OFFICE 
Ul\TfF.D STI\TF.S DF.PA RTMF.'ll'f OF f:OMMF.Rf:F. 
United States Patent and Trademark Office 
Address C0MMISi3I0'JER FOR PATENTS 

APPLICATION 
NUMBF-1{ 

FILING or 
371(c)DATE 

GRPART 
UNJT FIL FEE REC'D 

22313-1450 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/288,406 10/07/2016 1663 3120 14764-258662 34 l 

107540 

CONFIRMATION NO. 5402 
CORRECTED FILING RECEIPT 

Barnes & Thornburg LLP (Dow) 
1 1 South Meridian Street 
Indianapolis, IN 46204 

1111111111111111111111 m~mll!~HHll~)ll lllll 111111111111111111 

Date Mailed: 01/11/2021 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

Terry WRIGHT, Westfield, IN; 
Justin LIRA, Zionsville, IN; 
Donald MERLO, Carmel, IN; 
Nicole ARNOLD, Indianapolis, IN; 

Dow AgroSciences LLC, Indianapolis, IN; 

Power of Attorney: The patent practitioners associated with Customer Number 107540 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/820,893 08/07/2015 PAT 10174337 
which is a CON of 12/951,81311/22/2010 PAT 9127289 
which is a CON of 11/587,893 05/22/2008 PAT 7838733 
which is a 371 of PCT/US2005/014737 05/02/2005 
which claims benefit of 60/567,052 04/30/2004 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 
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Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 10/17/2016 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/288,406 
Projected Publication Date: Not Applicable 
Non-Publication Request: No 
Early Publication Request: No 
Title 

NOVEL HERBICIDE RESISTANCE GENES 

Preliminary Class 

800 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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To: 
From: 
Cc: 
Subject: 

IN Docket@btlaw.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 
Private PAIR Correspondence Notification for Customer Number 107540 

Jan 11, 2021 03:51 :10 AM 

Dear PAIR Customer: 

Barnes & Thornburg LLP (Dow) 
11 South Meridian Street 
Indianapolis, IN 46204 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107540 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
15288406 

Document Mailroom Date 
APP.FILE.REC 01/11/2021 

Attorney Docket No. 
14 764-258662 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIOJ'.'ER FOR PATENTS 

APPLICATION NO. ISSUE DATE 

15/288,406 03/16/2021 

107540 7590 02/24/202] 

Barnes & Thornburg LLP (Dow) 
11 South Meridian Street 
Indianapolis, IN 46204 

P.O. Box 1450 
Alexandria~ Virginia 22313-1450 
www .uspto.gov 

PATENT NO. ATTORJ'.'EY DOCKET NO. 

10947555 14764-258662 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

5402 

The Patent Te1m Adjustment is 257 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
detennines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Infonnation 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Terry WRIGHT, Westfield, IN; 
Dow AgroSciences LLC, Indianapolis, IN; 
Justin LIRA, Zionsville, IN; 
Donald MERLO, Carmel, IN; 
Nicole ARNOLD, Indianapolis, IN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectU SA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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To: 
From: 
Cc: 
Subject: 

IN Docket@btlaw.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 
Private PAIR Correspondence Notification for Customer Number 107540 

Feb 25, 2021 03:47:29 AM 

Dear PAIR Customer: 

Barnes & Thornburg LLP (Dow) 
11 South Meridian Street 
Indianapolis, IN 46204 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107540 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
15288406 

Document 
ISSUE.NTF 

Mailroom Date 
02/24/2021 

Attorney Docket No. 
14 764-258662 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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