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UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF IOWA

CENTRAL DIVISION

MONSANTO COMPANY )
Plaintiff )
)

V. ) CASE NO.: 05-553
)
EUGENE PACHA and PAT PACHA, )
Defendants )

FIRST AMENDED COMPLAINT AND JURY DEMAND
COMES NOW the Plaintiff, Monsanto Company, through undersigned counsel, and for
its Complaint at law against Eugene Pacha and Pat Pacha ’(hereinafter “Defendants’) make the
following allegations:
THE PLAINTIFF

1. Monsanto is a company organized and existing under the laws of the State of
Delaware with its principal place of business in St. Louis, Missouri. It is authorized to do and is
doing business in Jowa and this judicial district.

THE DEFENDANTS

2. Defendant Eugene Pacha is an individual who has attained the age of majority and is
a resident and domiciliary of Jefferson County,‘ Iowa.

3. Defendant Pat Pacha is an individual who has attained the age of majority and is a
resident and domiciliary of Washington County, Iowa.

JURISDICTION AND VENUE

4. Subject matter jurisdiction is conferred upon this court pursuant to 28 U.S.C. §1331,

in that one or more of Monsanto’s claims arise under the laws of the United States, as well as 28
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U.S.C. §1338, granting district courts original jurisdiction over any civil action regarding
patents.

5. Venue is proper in this district pursuant to 28 U.S.C. §1400 as the defendants reside
in this judicial district and a substantial number of the events giving rise to Monsanto’s claims of
patent infringement occurred within this judicial district.

GENERAL ALLEGATIONS

6. Monsanto is in the business of developing, manufacturing, licensing, and selling
agricultural biotechnology, agricultural‘chemicals, and agricultural products. After the
investment of substantial time, expense, and expertise, Monsanto developed a plant
biotechnology that involves the transfer of a gene into crop seed that causes the plant to be
resistant to glyphosate-based herbicides such as Roundup Ultra®', Roundup UltraMAX®?,
Roundup WeatherMAX®?, and Touchdown®*,

7. This new biotechnology has been utilized by Monsanto in soybeans. The genetically
improved soybeans are marketed by Monsanto as Roundup Ready®” soybeans.

8. The Roundup® family of herbicides are non-selective, glyphosate-based herbicides
manufactured by Monsanto, which will cause severe injury or death to soybean varieties that do
not contain the Roundup Ready® technology.

9. Monsanto’s Roundup Ready® seed technology is protected under United States

Patent Number 5,352,605, which is attached hereto as Exhibit “A”. The 5,352,605 patent was

! Roundup Ultra® is a registered trademark of Monsanto Company.

? Roundup UltraMAX® is a registered trademark of Monsanto Company.

* Roundup WeatherMAX® is a registered trademark of Monsanto Company.
* Touchdown® is a registered trademark of Syngenta.

* Roundup Ready® is a registered trademark of Monsanto Company.
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issued and assigned to Monsanto prior to the events giving rise to this action.

10.  Since the Roundup Ready® technology was commercially introduced, Monsanto has
labeled all bags of Roundup Ready® soybeans sold in the United States with the required
statutory notice that its Rdundup Ready® technology was patented. In particular, each bag of
Roundup Ready® soybean seed sold in the United States was, and continues to be, marked with
notice of United States Patent Number 5,352,605.

11.  Monsanto licenses the use of Roundup Ready® seed technology to soybean
producers at the retail marketing level through a limited use license commonly referred to as a
Technology Agreement, or a limited use invoice license.

12.  Among other things, the express terms of the limited use license prohibits licenses
from saving harvested Roundup Ready® soybeans for planting purposes, or from selling,
transferring or supplying saved Roundup Ready® soybeans to others for planting. The use of the
seed is limited to the production of a single commercial crop.

13.  Monsanto does not authorize the planting of saved (commonly referred to as bin run
and/or brown bag) Roundup Ready® soybeans.

14.  Defendants farm land in Jefferson County, lowa, upon which they produce soybeans.

15.  Defendants planted Roundup Ready® soybeans in the 2005 growing season.

16.  In late summer of 2005, Monsanto requested information about defendants’ 2005
soybean farming operations, and particularly concerning their use of Roundup Ready® soybeans.
The information sought included the number of acres planted, the source of the soybean seed
planted, and the defendants’ permission to inspect his 2005 soybean fields.

17.  The purpose of asking defendants for this information was to determine the extent of

their use of Roundup Ready® soybeans and to ascertain whether they had planted saved
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Roundup Ready® soybeans. This information can only be obtained from the grower and by an
inspection and sampling of the grower’s ﬁelds‘.

18.  Defendants admitted that they planted Roundup Ready® soybeans, but they refused
to provide any information to Monsanto about their 2005 soybean farming operations.

19.  Upon information and belief, the defendants have planted and used saved Roundup
Ready® soybean seed during 2005 in contravention of Monsanto’s patent rights.

20.  Upon information and belief, the defendants have knowingly, willfully and
intentionally planted and used saved Roundup Ready® soybeans without authorization from
Monsanto in violation of Monsanto’s patent rights.

COUNT ONE-PATENT INFRINGEMENT-Patent No. 5,352,605

21.  Each and every allegation set forth in the above-numbered paragraphs is hereby
incorporated by reference just és if it was explicitly set forth hereunder.

22. On October 4, 1994, United States Patent Number 5,352,605 was duly and legally

issued to Monsanto for an invention in Chimeric Genes for Transforming Plant Cells Using Viral

Promoters, and since that date, Monsanto has been the owner of this patent. This invention is in -

the fields of genetic engineering and plant biology.

23.  Monsanto placed the required statutory notice that its Roundup Ready® technology
was protected by United States Patent Number 5,352,605 on the labeling of all bags containing
Roundup Ready® soybean seed in compliance with 35 U.S.C. §287.

24. Defendants’ conduct, as set forth above, constitutes the unauthorized use of a
patented invention within the United States during the term of Patent Number 5,352,603, all in
violation of 35 U.S.C. § 271. Accordingly, Monsanto has a right of civil action against the

defendants pursuant to 35 U.S.C. §281.

i
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25.  Upon information and belief, the defendants have and may be continuing to infringe
Monsanto’s patent by making, using, offering for sale, selling, or otherwise transferring Roundup
Ready® soybean seed embodying the patented invention without authorization from Monsanto,
and will continue to do so unless enjoined by this court.

26.  Pursuant to 35 U.S.C. §283, Monsanto is entitled to injunctive relief in accordance
with the principles of equity to prevent the infringement of rights secured by its patents.

27.  Pursuant to 35 U.S.C. §284, Monsanto is entitled to damages adequate to compensate
for the infringement, although in no event less than a reasonable royalty, together with interest
aﬁd costs to be taxed to the infringer. Further, damages should be trebled pursuant to 35 U.S.C.
§284 in light of thé defendant’s knowing, willful, conscious, and deliberate infringement of the
patent rights at issue.

28.  The infringing activity of the defendants brings this cause within the ambit of the
exceptional case contemplated by 35 U.S.C. §285, thus Monsanto requests the award of
reasonable attorneys fees and costs.

29.  Monsanto demands trial by jury.

WHEREFORE, Monsanto Company prays that process and due form of law issue to
defendants, Eugene Pacha and Pat Pacha, requiring them to appear and answer, all and singular,
the allegations of this complaint, and that after due proceedings are had, there be judgment in
favor of Monsanto Company and against the defendants, providing the following remedies to
Monsanto:

1.  Entry of judgment for damages, together with interest and costs, to compensate
Monsanto for the defendants’ patent infringement; '

2. Trebling of damages awarded for the infringement of patents together with reasonable
attorney’s fees;
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3. Entry of an order prohibiting the defendants from planting, transferring, or selling the

infringing articles to a third party;

4.  Entry of a permanent injunction against the defendants to prevent the defendants from
using, saving, cleaning, or planting any of Monsanto’s proprietary seed technologies,
without express written permission from Monsanto;

5.  Entry of judgment for costs, expenses, and reasonable attorney’s fees incurred by

Monsanto; and

6. Such other relief as the Court may deem appropriate. -

DJEFFRIE/ 482516.1 MSWord

Respectfully submitted,

/s/ Nathan Overberg

. EDWARD W. REMSBURG

NATHAN J. OVERBERG
AHLERS & COONEY, P.C.
100 Court Ave., Ste. 600
Des Moines, IA50309-2231
Telephone: (515) 243-7611
Facsimile: (515) 243-2149

And

MILES P. CLEMENTS, T.A. (La. #4184)
WAYNE K. McNEIL (La. #20956)

JOEL E. CAPE (La. #26001)

JEFF A. MASSON (La. #28674)

FRILOT, PARTRIDGE, KOHNKE & CLEMENTS, L.C.
3600 Energy Centre, 1100 Poydras St.

New Orleans, LA 70163-3600

Telephone: (504) 599-8000

Facsimile: (504) 599-8100

ATTORNEYS FOR MONSANTO COMPANY
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particulsr ¢ of virus Is capable of iafecting any par-
CHIMERIC GENES FOR TRANSFORMING PLANT  ticular geavs, species O stla of cell. As used beseln,
CELLS USING VIRAL PROMOTERS the terc “plant virus™ b used o designate  virus which
‘ s capable of infecting one or more types of plant cells,
RELATED APPLICATIONS s

® orpom'nk Run_hfe:f viroids () h«;::dk.
This is a File Wrapper coatinuation of application With the exception which are
Ser. No, 07/625,637, flod Dec. 7, 1990, now aban- poorly understood at prescat), every vire] particle mest
doved, which is a continustion of US. Ser, No. conlain st least One gene which can be “expressed” in
06/931,492, filed Nov. 17, 1986, now abandoned, which fnfected host cells. The expression of & gene requises
is & continuation-in-part of U.S, Ser. No. 06/485,568, 10 that & segment of DNA or RNA must be trans
filed Apr. 15, 1983, aow abandoned, which is & con- into or function a8 & strand of wmesscager RNA
tinuation-in-part of U.S. Ser. No. 06/458,414, filed Jan. {mRNA), 1nd the mRNA must be transiated foto &
17, 1983, now abandoued. -polypeptide. Most viruses have about 5 to 10 different

enes, all of which aze expressed in a sujtable bost cell.

TECHNICAL FIELS 15 ‘!uotdetwbbaprasdhlec“.tgmmmhvea

This tnveation i3 in the fields of genetic engineering = promoter which iz recognizad by.certeln enzymes tathe
aod plant biclogy. cell. Gene promoters are discussed in some detall fa the
BACKGROUND ART parent spplication Ser. No. 458,414 cited sbave, the

: conteats of which are incorporated herein by reference.

A visus is & micoorganism comprising single or dou- 29 Those siilled in the art recogaize that the expréssion of
ble straaded auclelc acid (DNA or RMA) costained 4 pasticular geue W yield a polypeptde Is dependent
within 8 protein (and possibly lipid) shell called a “cap-  upon two distinct cellular processes. Asegion of the 5
sid™ ot “coat™. A virus s smaller than a cell, and itdoes  ¢nd of the gene called the promoter, fnitiates
sot contain m0st of the components and substances gion of the geue W produce & mRNA transeript. The
Secessary to conduct most biochemleal processes. 1o+ 25 mRNA is then translated at the gibosomes of the ocll 10 :
stad.uvinntnfecuauumdmmeeeuulupm- yieldmcncodedpo!ypep‘e-’l‘herdor:.itkcﬁd&! 1
cesses t reproduce uell. that although the promoter may function propesly,
DA coiising 8 e e oo ltimate espression of he polypeptide depeads ot Jeast
: ~containing octs & cell; viruses _trancer ooessing of the mRNA

?e disregarded in gci::oducﬁon for th::ﬁ'ke o::l:nr- » mﬁ;‘”ﬂ pdoaal pr ¢

by, First, & virus 1o 0c caters & pormeny Pmomftomvirﬂgmahvebmuﬂizdina

called o “host” cell. The DNA from the virus (end  ,ippy of genetic engineering spplications. For cxa-
possibly the entire viral partcle) enters the bost cell ple, chimeric genes bave beea constructed using vasious
whmnmuaﬂyomwas.aphsmid(tloopofm- Siructunal sequences (so called coding sequences)
cbromosomal DNA), The viral DNA s traascribed into 35 3 F e from bactesial genes, coupled 10 promoters takea .
messenger RNA, which is translated fnto oae 08 mORE- ¢ ) ey which can infoct wammalian cell(the most

- polypeptides. Some of these polypeptides sceassembled m" od“ Mused mammalian viruses are designated a5

.inwnev{apsifiswhﬂeodteuadsmpawau- ? i Vy'm40(SV40)ndHetP6 Simplex Virus
fyze various biochemical reactions. The viral DNA is a{swynmchhaiczmshvebﬂuﬁwm
also replicated and t‘sc.mbled wuhtheup;ud.poly?ep- 4 form cells. Sce, ¢.g., Mulligan ¢t al 1979
tides o form oew visal particles. These viral purticles o) uthmm«n and Berg 1982, Ia addition, chimeric genes
mybc:eleasedmduawbythebosteen.onheymy A ters aken from viruses which can fafect
umm_ehoueellto!yseudte.!ﬂsethm‘new bu:m‘ctend? cells have been used to transform bacteriad
leased viral particles subsequeatly infect new bost cells. . e, the phage lambda P promoter scussed
Fo o gl o o © Epli el

e, aad | ‘aqgte: all references
E cited berein, other than pateats, are listed with citations Several ma:ehash:vuheoﬁudmthmizmbe

herels, hrases “viral nuclelc ad D «me‘mhwtcdl.vmny.tdgﬁedgmh
ma:z&m;w‘:-m&du%: wm.vm.mmemamww

include any DNA or RNA that s obtained or tafoct the host ocil o4 that & might be
from the auclelc scid of & virus, For cxample, s DNA Several researchers have theosiced that X
strand created by using & viral RNA strand a3 & tem- 53 possile to creaie geaes which are capable of

by chemical synthesis cate & known banzexprmedhplmedk.bympmcmde-

2?::;( {asesddam!nedw::yﬂu‘v&d DN':. dvedfso;‘:‘lzhntm ;euu.See.c.;..Kobnetd. 1982,
would be regarded ss viral auclele scid. at page

The bost range of any virus (Le the variety of cclls waer.dspitzthegﬂ'mdan‘:;:oumm;

: Mzwdv&ukap?hdhfegﬂk%wa;myﬁ::oﬁkhve:zmm&‘w.ﬂn‘m

oft o 3 ; mﬂd?;hmbmmcmrdm:

plants, and may be Emited 10 certaln geners; some vir aﬁﬁ)dmm;huyredmofmdugeuc

nﬁmwmmamwmhmnd o :pytypeofphntcdl-

° O e e cers DNA 6 .\ yLIFLOWER MOSAIC VIRUS (CiMV)

or RNA lnto the bost cell; visal pestiles must be

A e Eoveneh velows sys hote _ The catirs DNA of CaMV has beca pob-

sequence
akilled fn the ast ean veadily detennise whether any . ‘shed. Gardser et al, 191; Hoba etal, 1982 Ints most



_Case 4:05-cv-00553-REL-RAW. Document 14 Filed 02/13/06 Page 20 of 27

Case 4:05-cv-00053 Document 1  Filed 10/07/2005 Page 20 of 27

3 5,352,605
common form, the CaMV genome ls about $300 bp 1. & promotet region aad & 5’ non-translated region
toog, However, various asturafly occusving iafective derived from the CaMV (195) gese, which codes
mutants which have deleted about 500 bp have been for the P66

protein;
discovered; see Howarth et al 1981, The catire CaMV 2. & partial coding sequence from the CaMV (195)
~ genome is transcribed into a single mRNA, termed the § geae, including an ATG stant

codon and seversl
“fullleagth transcript™ having 8 sedimentation coeffict. interaal ATQ sequences, all of which were fn the
cat of shout 35S. The promoter for the full-length same (rame 83 8 TGA teemination sequence fnme-
mRNA (hereinafier referred to 29 “CaMV(355)™) I diately tnside the desired ATO stast codon of the -
located ia the lasge intergenic region about §.kb coun- NPTH

gens
terclockwise from Gap 1 (see Guilley et al, 1983). 10 - 3. & structural sequence derived from a acomycia

is believed to generate st least eight peoteins; wowhomfmummmma&m
e ing genes mdsigmte:sugml -W“P‘“dedw"?w'smiﬂ“mwm
through VIIL Geae VI is transcxibed into mRNA with wl_n'hememdbzf_memmhmce
» sedimentation coefficient of 195. The 195 mRNA & within the NPTI structral sequcace; md.,-‘d
translated into a protein designated as P66, which s aa 15 4ad m:mﬂu:‘évnmtm including a poly Jeay.
inclusion body proteia. The 19§ mRNA. is promated by 1&“3;,!;5& derived from 3 popaline 5yo
thw;cl:z :%n‘:om:, Tocated sbout 2.5 kb couaterclock- T hieric gene, referred to ereln as the
| P CaMV(195)- NPTII-NOS gene, was laserted into plas-
SUMMARY OF THE INVENTION 20 caid pMON120 (described in the pareat spplication, Set.

. " X 3 to coeate
In onc aspect, the preseat inveation relates to the use ?" ‘”.‘“: wﬁ:‘c&mﬁ"gmauou‘”
of viral promoters ia the expression of chimeric geacs In w‘;‘h‘wmd B e Agrobacterium tumefuciens cell,
plant cells. In another aspect this inveation relates 10 oy oo it formed a co-integrate Ti plasmid by mesns of
Chimeric genes which are capable of belag expeessed 8 5 " jipgte crossaver eveat with & Ti plaswid fo the 4
plant cells, which utilize promoter regions derived from ™ o 7o fyclons cell, using & method descrived in the pareat
viruses which are capable of lafecting plaat cels. Oue  oofication, The chimeric geae la the co-integrate plas-
such virus comprises the cauliflower mostle VIS g yyg widhln « modified T-DNA reglon [n e
MV), Two different promoter tegions bave boh  plagid, surrounded by ket snd right T-DNA borders.
derived from the CaMV genome and ligated o hetesol 35 ° 4 jumefociens cells coouaining the co-integrate Ti
ogous coding sequences 10 form chimeric geact. These ™ plasmids with the CaMV(195)-NPTII-NOS genes wese
chimeric genes hgvcbeeaptoven 10 be expressad 0 yead 1o infect Pgntcgu,‘ms.mm described in
plant cells. This inveation also zelates to plaat cells, e parent application. Some of the plant cells were
plant tissue (including seeds 2ad propagules), and diffet-  geactically transformed, causiag them to beoome resis-
catiated plants which bavebeca transformed t0 contain 3¢ tagt to sn antibiotic (kanemycin) at cooceatrations
virsl promoters and cxpress the chimeric genes of this  hich are toxic o untransformed plant cells.
invention, and to polypeptides that are geneqated in A similar chimeric gede was cres 20d assembled in
plant cells by the chimeric genes of this inveation. a plasmid desiguated as pMONISS, This chimeric ta’eae
BRIEF DESCRIPTION OF THE DRAWINGS. resembled the geae {n pMONIS, with two SFL Y

- l.moﬁsonudeoddeunkethﬁnzmpeodcuinm
The figures herein ace schematic representations;

thres reading frames wes inserted betwecn the
they bave not been drawn to scale. . CaMV(195) partial structural sequeace aod the
. FIG. 1 represents the creation aad structure of plas- NPTI structursl $0q
mid pMON93.

venoe; and, .
: 2. the spurious ATG sequence ot the §' side of the
FIG. 2 represcats the creation and structure of plas- 45 NPTII structural sequence was dclct.ed- .
mid pMON156. The coastruction of this chimeric geacs desceibed in
FIG. 3 represeats the crestion and swucture of plas-  Example 2, “This gene was inserted into A fumefuciens

© mid pMONI10, cells and subsequently iato plant cells, Tts tevel of ex-

FIG, 4 represeats the creation aad structuse of plas-  pression was &p y higher than the expression of
mid pMONIIZ 0 the similar geae in pMON1S6, 8 assayed by growth oa
. FIG, § represents the cveation and structuce of plas-  higher congentrations of kanamycio.

wid pMONISS, :

- FIG. 6 represeats the creation and structure of plas- CREATION OF PLASMIDS gMONI183 acd 184
mid pMONSL. , CaMV(SS) . _
FIG. 7 represeats the creation and structure of plas- 55 Tu an aiteruate preferred embodiment of this {nvea-

wid pMONI125. :

mccumuicgmwuctmedmpms
FIG. 8 represeats the creation and structure of plas- Q)

a promoter region which causes transceiption of
wid pMONITL u;ep 35S mRNA of cauliflowes *mosale virus,
M!‘;I.G. 9 gepreseats the craation and structure of phage CaMV (3

sS%
(2) a structural sequence which codes for NFTU; and
FIG. 10 represeats the creation aad structuse of plas- (3) & nopaline syathase (NOS) 3' noo-translated 1¢-
wmids pMONI183 sad pMONIE.

chimerdc gese s described in
' DETAILED DESCRIPTION OF THE The assecibly of this $
INVENTION .

Mpkl.mgmwwmﬂmwdkudk .

€ ausedmsuwbeoommwbm

In oue preferred embodiment of this invention, a Petunla plaats cannot gormally b¢ %“:{
Mwwuaudwﬁchmuhdthefonow- &W.msmﬁh&emmvw. Tt
fag elemeats: routine experizeatation whether 88¥ pasticular P
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L)

i omoter (such as the CaMV promoter) will func-  co-integrate Ti plasmid baving the CsMV(19S)-NPTTI-
:s‘;nd: utkfaw(arv levels in sny pu‘;ku!-rwpeof plant  NOS chimeric geac surrounded by T-DNA borders. 4.
oell, including plant cells that are cutside of the normal  sumefaciens cells containing the co-lategrate plasmids
bost range of the virus from which the promoter Was  were co-cultivated with petunls cells. The foregoing
derived. 3. methods are described in detall in a separate application,

Tt s possible to regenerate gesetically transformed entitled “Plasraids for Traasforming Plant Cells” Ser.
plaat calls into differeatiated plants, One method for  No. 458,411, now abandoaed, which was filed simultas
such tegeneration was described in US. patent applics:  geously with and Incarporated by reference into parent
toa eatited “Genetically Transformed Plants”, Ser. No.  gpplication, Set. No. 458,414, now abandoned.
458,402, now sbandoced. That ‘spplication was filed 10 "Thne co-cultivated petunis cells were cultured on
simuluncously with, 1ad incorporated by seference  pedis containing kanamycin, an antibiotic which is
ato, the parent application of this invention, Themetl-- 1054 15 petunia cells. Kanamycln is inactivated by the
ods of spplication Ser. No. 438,402, aow abandoncd,  .nzyme NPT, which does 5ot aormally exist in plaat
may be used to create diffecentised lants (10d thels et Some of the co-cultivaied petuala cells survived
progeay) which conin and exp ecic §NES 15 54 produced colozies on media contalning up to 0
having plant virus promotess. . ug/ml kanamycio, This indicated that the CaMV(195)-

It &5 possible to extract polypeptides generated i3 \TTIINOS gencs were expressed in petunia cells.
"L‘:‘ ﬁ%ﬁg‘ﬁ‘ﬁ“ this mv:t’x;;egg?alh‘; These results were confirmed by Southern blot saalysis

t y such extracted '

gmful degree of;uﬂty. using methods and substances 20 of transformed plant cell DNA.
knowa to those skilled in &fu art. iz, Example 2: Creation of pMON1SS

" Those skilled in the art will reco OF may ascere . inserting & 1Lkb
Lty e i L ety e
oL e 1 e e i dhesope of 2 T3 (vhich contios an NPT sructural weguece)
¢ tein. Suc! e 23 » . .
this inveation, and u?oovewd by the claims below. fato » Patl pBRI2T plesmid digested with HindIH and

BamHL This plasmid was digested with BgIIl and Pstl H
EXAMPLES 10 remove the NPTII structural sequence. 10,6
Example 1: Creation and Use of pMON136 Plasmid pMON1001 (described and shown .

. { th t application) from dam- cells was digested
Plcaids which contsined CIMV DNA werea giftto X0 a0 Bateat app e o p (rogment wih 3

Monsanto Company from Ds. R. J. Shepberd, Univer- ial NPTTI structusal sequeace, This fragment was

sity of California, Davis. To the best of Applicanty’ pov tial A it Mbol 10 obtsin a 194 bp fragmeat.

knowlodge and beliel, these plasmids (desigaated as V8 PN T L e rformed using (3) the farge

pOS1) were obtained by inserting the entire genome of of pMONT; (t) PstI-Mbol frag

& CaMV strain designated as CM4-184 (Howarth et al, 33 P“I'fgg; ﬁ;‘%“;““w‘. P ) oekhetic iaker vith

1981) into the Sal I restriction site of 1 pBR322 plasmid ‘;“‘n od {(bol eads baviag stop codons ia all three

B st aral, 1978).£ coli cals tmasformed with poS1 B and Muol ends bls P00 T 0" ot and

were tim et:‘)'mpicmin (Amp®) and scasitive to - il ‘;”‘“‘or s picilia resistant colonies, Dr:
SR o e e o R e

CaMV DNA which can veotion ase . a

publicly available; see, eig‘é'ltmc Catalogue of Steains 'gzg %hsnud was designated pMON110, 25 shows oa

387 (3rd edii _ 1G. 3. -

n'p%s: e o aved with HiodlIL Throe small. 10 order 12 add the ¥ “‘.‘}3‘3&?"‘&&;;0 o

fragmeats were purified after clectsophoresis on an 43 mwpﬁefmx&“m-v 0 ead wes

0.8% sgarose gel using NA4S membrane (Schicicher treated with Xho : u“‘“"“‘“ § S Ricoow
‘and Schueli, Kecae NH). The smallest fragmeat, about Mh”“"‘"““““:’“ u:!neodde .

500 by in size, contains the 195 prowoter. This fragmeat polymerase and the four u?g'“m tripbos-

was further purified on a 6% acrylamide gel ARer Phllﬁ(dm‘)-&'rccvm&emm‘"wa_

vasions manipulations which did oot change the se- 50 mETase WHS V‘M?‘“h Mwa' :
quence of this fragmeat (shown in FIG. 1), & was di- gested with Pstl, and s Mmhﬂw&m’ﬁf :
gestod with Mbol to crested 455 bp HindITI-Mbol Gag- pMONT6 (descxibed wm alled ,
sneat. This fragment was mixed with 8 1250bp fragment  the pareat application) was digested m""m'1 g :
obtsined by digesting pMONTS (desceided and sbowan ~ is 0 create & bluat ead %Mm &WM 700 bp
in FIG. 9 of the pareat spplication Ser. No. 458,414, 53 the four INTPS, and dig:

p . talned past of the
sbandoned,) with BgllIl and EcoRL This fragment fragment was pusified, which con
:::’uhnheﬂmmggdmndtkuosr NPT st'mdun! sequence, andgl:;ptg‘ne ﬂﬂ'-‘:‘;
nou-translated region. The two fragments were igated ~ (NOS) 3 pon-transiated regico. MQMNM.‘I'I\C
by their compatible Mbol and Bglll overhangs Lo cre- Tigated with the 3.6 &b fragment from P! R oels
ate a fragment containing the CaMV(195)-NFTII-NOS & mmwmdwmmzaueeﬂsmﬁmm
chimeric geoe. This fragment wes insested into mﬁw&m:myh%pwwm
pMONI20 (described and shown i FIG. 10 of the destred strocture was ideatified. HMO ry

parent spplication, Ser. No. 458,414, now shaodoned;  igaated pMONI3Z, a3 showa “di . ﬁlﬁtwm- .
A s s i MR T | e e e e e
clesved i s x

was designated as pMONISG, os showa in FIG. 2, mwmm!.uausswmm‘

the CGMV
R OMN 156 was tusertod Into E coflcells snd  fragment was pusilied which coatained
subsequently fnto A, fumefaclens oclls where i formeds  (195) promoter region, zod §° m-t:mw region.
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7 .

Plasmid pMON1 32 was digested with EcoRl snd Belll
to obuain a 1250 bp fagment with (1) the synthetic
tinker equip&:d with stop codons in alf three reading
feammes; (2) the NPTII stouctural sequence; and (3) the

: These two fragments $
were joined together through the compatitle Mol nd
BT eads to creste s CaMV (195)-NFTII-NOS chime-
tic gene. .

This gene was inserted into pMON120, which was
digested with HindIll and EcoRl, to create plasmid 10
pMONISS, as shown in FIG. S.

Plasmid pMON1SS was inserted into A fumefaciens
GV31I cells coutsining & Ti plasemid, pTiB6S3, The
pMONISS plasmid formed a eoiaug%te plasmid with
the Ti d by means of a single’Crossaver event. 13
Celis which coatain this co-lntegrate plasmid have beea
deposited with the American Type Cultuse Ceater, and
have been assigned ATCC accession number 39336. A
fragment which contains the chimeric gene of this in-
veation can be cbtained by digesting the co-integrate 20
plasmid with HindIIl azd EcoRY, 1ad pusifying the 1.7
kb fragment. These cells bave boen used to transform
petuniz cells, allowing the petunia cells to grow oa
roedia coataining at feast 100 ug/mi kanamyeln,

Example : Craation of pMONISI and 184 ©

Plasmid pOS1 (described in Example 1) was digested
with BglfT, zad a 1200 bp fragmeat was purified. This
fragmeat contained the 35§ promoter region and part of

EcoRl

1 . . . B . . o
GﬁATTCCCGATCC TATCTGTCACTTCATCAAAAGOACAGTAGAAAAGSAAGGT GGCACTACMATGCC?;S

8

site of plasmid pKC7 (Rao and Rogers, 1979) to give
plasmid pMON12S, as shown in FIG. 7. The sequence
of bases sdjacent to the two Mbol eads regenerates
BgIll sites and allows the 725 bp fragment to be exclsed
B epm i

0 generate & {ragment g 35S prowmotes,
the 725 bp Bglll fragment was purified from pMON123
and was sul tly digested with EcoRV and Alulto
yicld 3 190 bp fragment. Plasmid pMONS1 was digested
with BamHI, treated with Klenow polymerase sad
digested with EcoRV. The 3.1 kb EcoRV-BamEl(-
blunt) fragment was purified, mixed with the 150 bp
EcoRV-Alul {ragment and treated with DNA
Following transformsation and selection of amplciliin.
resistant cells, plasmiid pMONIT2 was obtined which
carrics the CAMV(3$S) promoter sequence on & 380 bp
BaruHI-EcoRI fragment, as shown oa FIG. 3. This
fragment does not carry the polysdenylation region for
the 35§ RNA. Ligation of the Alul end 1o the filled-in
BamH] site regencrates the BamHI site.

To rearrange the restriction endonuclease sites adfa-
cent to the CaMV(35S) promoter, the 380 bp BamHI-
EcoR1 fragment was pusified from pMONIT2, treated
with Klenow polymerase, and laserted into the anique
smual site of phage M13 mp8. Oue recombinant phage,
M12, carried the 380 bp fragmeat in the otieatation
shown on FIG. 9. The replicative form DNA from this
phage carries the 35S promote fragment on an EcoRI(-
$7-BamHI(Y) fragment, llustrated below,

L

c::;ftroccukMao:\MooZ:ruccﬂcakénocc*x_'qt'occmcmrohrcccumoxracacccccz;%
COACGAGOAGCATCOTOGAAAAAGAAGACGT TCCAACCACGT CTTCAAAGCAAGTGOATTGATGOTGATAT

2 . . . . . m
’ CTCCAC‘I‘GACGTMGGGAT,OACTACMTCCACTATACCTTCGCMOACCC?TCCTCTAI’ATMGGMGT

rcatchm'l"roo/\oaocAcacoctaAM:rca\ccmrcv'c‘rc:'rcncukrcn-rcrctcrcrxrrr*rcr
Transhidonal laltatoc BaHI

%0

21} B . . «
CCATAATAATGTGTGAGTAGTTCCCATAT MGGGMTTGGG&ATCC

the 5’ nou-translated region. It was ioserted into plasmid
pSHLT2 which had beca digested with BamHI and 45
Bglll (pSHLT2 is functionally equivaleat to pAGOS0,
described in Colbere-Garapin et o}, 1981). The resulting

~ plasmid was designated as pMONS0, s shown oa FI1G,

6,

. Thecloaed Bglll fragment contatns 2 region ol DNA %0
‘that acts as a polyadenylation site for the 355 RNA

ipt. This polyadenylation region was removed 83
follows: pMONSO wus digested with Avall sad an 1100
bp fragment was purified. This fragment was digested
with EcoRI®* and EcoRV. The resulting 190 bp 35
EcoRV-EcoRI® fragment was purified and inserted
into plasmid pBR327, which had been digested with
EcoRI® 3ad EcoRYV. The resulting plasmid, pMONSI,
coatains the CaMV 35S promoter on a 190 bp EcoRV-
EcoRI® fragment, as shown in FIG, 6. @

To make certain the eatire

oa of
CaMVSS) was present tn pMON, ¢ region adjaceat

to the ' (EcoRV) end of the fragment was toto
pMONS! ia the following way, Plasmid pMONSQ pre-
m&mmmwmﬁ&muma

BgIIY and the resultant 1550 bp fragmeat was pusified
. aad digested with Mbol. The resulting 725 bp Mbol
mmtwpmmwmweudqwtdn

Plasmids carrying a chimeric gene CaMYV (SSS? pro-
moter region-NPTH NOS 3’ soa-
e o o) ot st s

EcoRl- P i .
:pu_riﬁed from phage M12 RF DNA and mixed with the
1250 bp Bglll-EcoRl NPTII-NOS fragment from
pMONTS. J of these two fragmeats through thelr
compatible ndB;lneudsmulﬁhll.Gkb
CaMVQSSINPTI-NOS chimeric geue. This gene was
tnserted into pMON120 at the EcoRX site in both orica-
tations. The vesultant plasmids, pMONIS3 and 1%,

apgaxhﬂa.lo.‘maephnidsdiﬂetoﬂlyh‘k'

disection of the chimeric geae oricatation.

Thsephmﬂsmu:dmmnsfmpcmheem.
sdmhm&l.muguf«udcdkm
aplblecfgxo\nhonmedhmm; lw‘ynlhu-
mycla,

cdmmsou OF CaMV(355) ANDNOS
PROMOTERS

Chimesic geaes

camrylng the nopafine symtbase
promo the caulifl wer mosaic vims full-
!(22:\, wmuiu;‘o:mmw (CZMVOSS)),WRG ooa-
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structed. In both cases, the promoters, which costsia  dl, 1982). The CaMV(3$S) promoter sequeace de-
theis respective 3' noa-translated regions were joined o saribed above is listed below.

pMON2TI CaMV IS Promater and § Lesder
RS

t . . . . . . 0
GAATTCCCOATCe TATCTATCACT TCATCAAAAGGACACT AOAAMGOAAGOTGOCACTACAMTGCCAT
. 40

7‘ . L . - . . '
CA'I‘TGCGATAAAOGAMOOCTATCOTTCMOATGCCTCTGCCOACAGT GATCCCAAAGATGGACCCCCAC

141 . ‘ o . . . 210
CCACOAGOGAGCATCGTGOAAAAAGAAGACGTT CCMCCACOTCTTCAAAGCAAOTGGATT GATGTGATAT

TATA

. . . . 0
AAGGGATGACGCACAATCCACT, ATACCTTCGCAAOACCCTTCCTCT ATATAAGGAAGT
SaRNA -
b

n .

CTCCACTOACAT
m . . . . i

TCATTTCATTTGGAGAGOA ACGCTOAAATCACCAGTCTCTCTCTACAAGATCT

‘ i The 35S promoter fragment was joined to & 13 kb
- a NPTII coding sequence in which the bacterial §  BglI-EcoRI fragment containing the Tn§ geomycin
leader had been modified 3o that & spusious ATG trans- phosphotransferase I1 coding sequence modified so that
fations] initiation signal (Southern and Berg, 1982) has 20 the translations) initistor signal in the bacterial leader
been removed. _ ' sequence had been removed and the NOS 3’ non-trea-
Plasmid pMON200 is & derivative of previously dee  shated region and inserted iato pMONIN to give
intermediate vector pMON120 (ATCC acees- pMON273. .
sion pumber 39263). pMON200 contains a modified These plasmids were tramsferred tn E coll strain
chimeric nopaline synthase-neomycin phosphotrans- 25 FM101 and then mated tnto Agrobacterium tumefaciens
ferasenopaline synthase gene (NOS/NPTI/NOS)  strain GV3111 carrying the disarmed pTiB6SISE plas- '
which confers kagamycin (Km¥) resistance to the trans- mid as described by Fraley et ol. (1983).
formed plant. The modified chimeric Km® geae lacks Plant Transformation .
an upstream ATG codon preseat in the bacteris] leader Cocultivation of ?emnh.pmtgphsts with A tumefa-
sequence and a synthetic muldlinker with unique Fin- 30 clens, selection of kanamyein gesistant tansformed cal-
dlll, Xhol, Bglll, Xbal, Clal and EcoRI restriction  lus and regencration of transgenic plants was carried
sites. } ' out 35 descrivéd in Fraley ctal. (1984),
Plasmid pMON273 fs a derivative of pMON200 in Preparation of DNAsS .
which the nopaline synthase promoter of the chimeric - Plant DNA was extracted by grinding the frozen

NOS-NPTII-NOS geae bas been replaced with the 35 tissuclnextncﬁoabuﬂ‘a(mmmms-!{dpﬂ 8.0, 50
CaMV(35S) promoter. oM

EDTA., 50 mM NaCl, 400 ul/mi EtBr, 2% sasco-
- The CaMV(35S) promoter fragment was solated  syl). Following low spoed ceatrifugation, cesium chlo-
from plasmid pOS-1, a desivative of pBRI22 arrying  ride was added W0 the supernataat (088 gm/ml), The
the eatire geaome of CM4-184 a5 2 Sall insert (Howarth  CsCl gradients were centrifuged at 150,000Xg for 43
et a., 1981). The CM4-184 strain is a naturally occur- 40 hw&me&idimbwmidewum th so-
ring deletion mutant of strain CM1841. The aucleotide propancl, the DNA was dialyzed, and ethanol presipi-
sequence of the CM1841 (Gacdaer ot al, 198]) and  tated. . .

Cabb-S (Franck ct al., 1980) straios of CaMV bavebeea  Southera Hybridization Analysis .
publkhedaswcnassomepaﬁ:lseqmcefoudiﬂ‘a- lOngofachphntDNAwdlxawd.wﬁw
cat CM4-184 clooe (Dudley et al, 1982). The aucleo- 45 for pMON200 plant DNAS and EcoRI for pMON2T3
tide sequences of the 35S promoter regions of these phnzDNMmfrwneaneupmN clectro-
three lsolates are essentially identical. In the following photdsoaao.l%awosegdudmufmdtopmo-
the pucleotide numbers reflects the soquence of Gard-  cellulose (Southern, 1975). The blots were hybridized
per et al. (1981). The 35S promoter was tolated ssan  (30% formamide, 3xSSC, 5X dechardt’s, 0.1% SDS and
Alul (a 7143)}-EcoRI® (a 7517) fragment which was 30 20 ug/ml tRNA) with aick-translated pMON2T3 plas-
: Wﬁﬂhwamﬁdammmm mid DNA. for 48-60 hours st 42 G

~ with the Klenow fragment of DNA lywerase { snd Prepanstion of RNA from
mudavédmmumpw"&hwtw

then excised from pBRI22 with BamHI aad EcoRI, wndwaﬁnepowdewhh:mudpaﬂcm
uawdwimmmspdwmmmmm s MmeedwumdnmotM‘
Smal site of M13 mp$ 50 that the EcoRlsitc of the mp$  buffer and PCE (% TWPWM“:
multilinkee was at the 5 end of the promoter fragment. - aa'd.G%,-Animsl_licyﬁcldd. OOnMNnd.c:I
Site directed mutagenesis (Zoller and Smith, 1982) was SDSud”mMzmpW‘:PCI heuol: chlo-
m;nmmmnmmmwn mmm"”ﬂ 0“%‘,’} and
3 3 moter fragment was ex- 6 tmmedial ytroo. .
cised from the M13 a’?mbpaeou-wnde.m wuuindr«to.nhudmephuamwdwm-
35S promoter fragment was then excised from the M13 mmwmmwm
25 & 330 bp EcoRI-Bgill fragment which contains the ~ with sn volumeo(l‘d.mlwvm";;
;;sdg:mb ;er.nmamrm Mwm.ummmou
ut docs

scid
tional initiators uot the 35S transcript polysdenylation ¢wm¢dedhm.umdvdmof
ﬁpdm:sbaulw“deoadsaxmm ﬁummamwaea e ol prind
the stast of transcription (Covey et al, 1981; Guilley &€ pwummtmmmmm %
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uifugstion, th pellcwull o4 in .‘“:he ' o
ifugstion, the P’ © resuspend w tinear range of the assay in the presence of BSA. Elimi-
LICl precipitation ted 3 mes, The finsd LICI pel-
1ot wes resuspended in water and ethanol precipitated. sation of SDS from the extraction bufler cesulted ln 8

Poly (A) containing RNA was fsolated by

total RNA over sa Oligo 6(T) celtulose Type (Cal- 3
{aborative Rescarch) column. Quantitation of the poly

(A) containing RNA {nvolved annealing 2a sliquot of
the RNA 0 radio-labeled poly U ((uridylate 5,6-3E)-
polyuridyfic scid] (New Englund Nuclezr), followed by
RNase A treatment (10 ug pec ml for 30 minutes at 37° 10
C.). The reaction mix
pes, washed 4X with 0.5M NaPhosphate (pH 7.5) snd
counted. Globia poly. (A) containing RNA (BRL) was
used as & standard. 3
Northera Hybridization Aaalysis 15
S ug of poly (A) RNA from esch plant source was
treated with glyoxal and dimethysulfoxide (Maniatis,
1982), The RNAs were elcetrophoresed in 1.5% aga-
rose gels (0.01M Nat;HPO, pH 6.5) for 7 hoursat 0
volts. The glyoxylated RNAs were electro-blotted (25 20
oM NaHPON2HPO4, pH 6.5) for 16 bours at 123
amps from the gel 0 GeaeScreea @ (New
Nuelear). The filters were hybridized as manufac-
turer’s instructions (50% formamide, 0.02% polyvinyl.
pyrrolidose, 0.02% bovine scrum albumin, 0.02% ficoll, 2§
SXSSC, 1.09% SDS, 100 w/ml tRNA and probe) for
43-60 bouss at 42° C. with coastant shaking. The nick-
translated DNAs used as probes were the 13 kb
BglII/EcoRl NPTU fragment purified from the
pMON273 plasmid for detecting the NPTIZ traoscript, 30
3ad the petunia small subunit geae as & internal stan-
dard for eoupaﬂngthemounlofmpethnc.’!‘he
membrancs were washed 2 100 ml of 2XSSC at room
temperature for § minutes, 2X 100 ml of 2XS$SC/1.0%
SDS at 65° C. for 30 minutes. The membranes were 35
cxposed o XAR-S fim with & DuPont intessifying
scroen at ~30° G
Neomycin Phosphotransferase Assay
The gel overlay assay was used W dctermine the
nadymmkvdofNﬂﬂmemﬁvityhachw
plant. Several were investigated for opt-
mizing the sensitivity of the assay in plant tissue. Early
observations showed that the level of NPT activity
varied between leaves from different positions on the
amephnt.'fhisvuhbﬂitywnhlmindwbmtbeu
phntmwumde&ompooledﬁme..\papchok
. punch was usad 1o collect 15 disks from both young and
ddhm&h&ng&epwmhmepmof
micro-beads (Ferro Corp) rather than glass beads e
creased the plant protein yicld 4-fold. : ]
. ToopdmitcdemdonothwmdsorMacﬁm
'&umﬁenmewupmndwhhlw ug/lanc of
plant proteia. For the pMON2Z00 (NOS) plants, NPTI
acdwuwmdmbkuhalhuﬁugﬂmeof
total pratein Ghouupm)whﬁewﬁvitywde- 55
tectable at 20 ug/lane for the LMONm plants. There
was & goo-linear incvesse NPTI activity for
 pMON00 NOS pluubetwe’u@ndsou;ofp:ctﬁn
perhne.mmuemdthmhewulmoworpmﬁa
may affect the stability of
neuﬁuyhnteenmmms ug per leoe of
bovine scrum albumin (BSA), resultod n 8 Hnear re-
x::e; NPTI activity incressed proportionately as
t proteln Jevels fncressod. The sdditdoa of BSA
stabllize the eazyme, resulting in a 20-fold 65
fncresse in the seasitvity of the assay, Experiments
indicate that 25 ug/lane of pMON273 plast protein and
70 ug/laoe of pMON00 plant proteia was within the

the NPTI enzyme. Supple- €

2fold incresse in sssay sensttivity. Lesf disks were
pooled from each plant for the sszsy. The tissue was
homogenized with & glass rod in & microfuge tube with
150-200 wl of extraction buffer (0% glycerol, 10%
B-mercaptocthanal, 125 mM Tris-HC pH 64, 100
wg/ml bromophicnol blue acd 0.2% SDS). Following
centrifugation in a microfuge for 20 tinutes, total pro-
tein was determined using the Bradford sssay. 23 ug of
pMON273/3LLISE  plant protein ot 70 vug of
pMON200/3111SE plant protein, supplemented with
Bs&whadedonamﬂvepolymhm!degdn
previcusly described. The polyserylamide gl was
equilibrated for 30 minutes in water and thea 30 minutes
in reaction buffer (67 @M TRIS-maleate pH 7.1, 43 oM
MgCla, 400 M NHCY), teansferved onto a glass plate,
and overlaid with a 1.3% agarose gel. The overlay gel
contained the neomycin phosphotransfecase substrates:
450 uCi [y-%] ATP and 27 vg/al acomycin sulfate
(Sigms). After 1 hour st room temperature & theet of
Whatman P81 paper, two shects of Whstman IMM
paper, a stack of paper towels and & weight were put ca
top of the sgacose gel The phosphorylated ncomycinis
positively charged and binds to the P81 phosphocellu-
lose lon exchasge papes. Afver blotting overnight, the
P21 paper was washed 3X i 80° C. water, followed by
1 mmmymmewmﬁemwnkdﬂed
1nd exposed to XAR-S film, Activity was quantitated
by counting the 2P-radloactivity in the NPTII spot.
The NPTII transcript levels and enryme activities in
two setsotmns;micpetunhphnummwed.ln
one set of plants (PMON273) the NPTTR coding se-
quence is preceded by the CaMV/(35S) promoter sad
leader sequences, in the other set of plants (PMON200)
the NPTTI coding region is preceded by the popsline
syathasé promoter sad feader sequences. The data indi-
cates the pMON273 plants contain sbout & 30 fold
greater level of NPTU transcript than the pMONZ00
plants, see Tible 1 below.

TABLE 1

QUANTITATION OF NPT TRANSCRIFT
) LEVELS AND NPTT ACTIVITY IN

MONZTI

Relutive Relative
Plant Nrtg NeTH
Number Teamscrigt® Activity?
pMON I )
nn [2-4 n
nn 3t e
I 4 “
nw 1) €
IS Q7 159
Aversge 39 ™
pMON 200
m [} o
2508 ] Ll
aun 0 “;
un U
us ¢ 19
3 4 s
un n 3

Averge |’
{ «=30{cld -

E

.

il

PR
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13 . al, 1981). Th cm-m;&:‘ma aaturally cccurrin
). The a
o 'i‘:;‘;f;:“'“‘““’ ddietion ueat of snin  CHILL, The refereaces 1
aum| g discustlon are
(VITRIRDWHMCIAE (o T e e of OMIM (Gt ot oL
Relative Ralstive s 1981). A 476 bp extending from the HindlIl
Puat NrFTR NPTH s!uubpsmmhemndmmubpsmwm
Nusbes Trecelpt® Activityb into M13 mp$ for site directed mu
Gifferncs diffcrencs Saith, 1982) 16 lnsest sa Xbal (S-TCTAGA) slie imme-
;u:mm-u-:'-mm o of sviarsfagn The KNA o diately § of the fisst ATG translational initiation’signal
- Yoridicuios mumm-n spe. T 10 !‘l&!h: 198 mnfdpl(Dudkyetd..wn).Themﬂdng
of RNA b onch fone. Hindfl Xbal

wes
e i Ty i et L L3 XL BaR et o)
Sosarbel. Velom ol jutad diflarent smomts P 1856
vyl b vy by ~La wfmﬁ:mmwmmmhmm
15 lational mﬁmmmw@m«mm
Oooﬁﬂatmmkmﬁouh&e_ﬁndiumuhc renovedwdlhemwﬁuumhms’mud
pMON273 leaf cxtracts bave higher NPTU enzyme  reglon QNOS). The resulting L.7-kb HindIII-EcoRl
activity than the pMON200 leaf extracts, In several of  fragment was inserted into pMONI120 betweca the
- the transgenic plaats, therc s 8 substantial variadon in ~ EcoRI and HindIIL sites to give pMON203. The com-

_ both RNA and caryme levels which cannot be ac- 20 plete sequence of the 195 promoter-NFTTL lesder is
counted for by the sfight difference In gene copy aum- given below.

HindtIl

1 . . . . ’
AAGCTTTAAAGCT GCAGAAAGGAAT TACCACAGCAATOACAAAGAGAC

n . - e o . ’
AAGAAATTCAGTATTTATCTAACTCCTGT TCATTITITCT GATTAGGACAOATAAT&CTCATTTCMOAOT T -

1 . . . . . . 210
r;gﬁuccrru’rncwoomkﬂcumcnaoucuncucmnoocMccaraocrr»\oc%
c'n\l'rrcar1':roucr-rcubaurumabuccoku.\bcwr'r'rccabAcr-rcc-rﬂcucm.utgg _ .

2 . .. - L. .
AATAAGGTT AtTTICCT MTTGAMTCCGMGATMGATT;CCACACACTTGTGGCT GATATCAAAAAGGC

: . . T wm .
T ACTACCTATATAAACACATCTCTGOAGACTOAGAAAATCAGACCTCCAAGC
Kol ~ NPT taitiatar Signal

. .. k)
ATTOGCGUTAATAAATACT AT‘A‘Q

{
TCTAGACGATCGTTTCGC ATO

ber. Such “p::jldon effe?u”‘!;adv;‘ been reported in trans-

geuic mice aod fruit flies ve pot yet been ade- Construction of pMON204

~ ‘quately explaised at the moleculac level. Although, The 400 bp mfdm.m fragment coataining the
there is not a clear corvelation between insert copy 4 CsMV19S promoter was joined to & syothetic linker

number aad Jevel of chimeric gene cxpression, the fact  yith the sequence:

that 4 of the 7 pMON200 transgenic plants coutain 2

copics of the NOS-NPTH-NOS geoe would suggest _  pgnt

_ that the differeatia] expression of the CaMV(35S) pro- & {
mhom is actually slightly underestimated in these stud- 43 FTCTAGACTCCTTACAACAGATCT

Thceomuﬁctsdam‘bedhthkoompmm' cexample 0 8dd & Bglll site to the 3' ead of the promotes frag-
Bave ideatical coding regioos and 3 von-transisted meat. The HindI-BgUl t was joined to the 1.3

fragmen
regions, tndicating that the differences in the steady kb BglfI-EcoRI fragment of pMONI28 that contains

state transcript levels of these chimeric is a result 50 the natural, coding sequence
of the 5’ sequences. pmans othe NOS3'm m&%ﬁfmh”m;
COMPARISON gl;g:‘uvus AND C:MV(Q3S) mﬁh{' mom‘ o mc&w 195 promotet

exic geues were ising either the §5 oal! ce bs.the sequence ¢
CaMVHSwOIMV(SS%)thmm mz«mmwuhpuommmm
cxample, the promoters contained their sespective 3 Amdpdfoudh&ewhkofm“‘
goo-translated regions aad were joined to s NPTH mﬁmmmm&em&eﬁcmﬂdw
w&n;mhw&k&ﬁe%fhﬂum rblleduﬁuuoe- : : :

been modified 10 remove s spurices ATG translational 60 Petunis MMMOMMMW‘
inldstion signsl. The constructs shave. 4
udmommmmumtmmos w»mmmumm

cne and pMONZT3 contalning the CaMV(ISSYN- _ Quantitstioa was doge by scintiistion counting of
%rnmosw . st ”me*cﬁcdpm:yuao!m .
"mamn;’s?’uo fagment iso!nedtmu“ determined & c.n'c.\%s%)@u'ommwﬂ
promoter was o : .
plasmid pOS-La dertvative of pBRIZ canrying the  times bigher han that determined for CaMV(195)

catire geaome of CM4-134 as & Sall tnsers (Howasth & (PMON203 & 204) plaats.
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15 ' i structurs] sequence which bs
DNA sequences, sad &
hcmol?gqous with respect to the ngg‘“- s the r
qummmouormumnvmuvm s.ApunteeIlotddln“le promotes
B g+ A o ot i vl s oo e
Commrnt L = CaMV(195) promoter.
oty 48 - T - 9 An intermediate plast transfosmation plasmid
e s mas gion of 10 a Agrobacte-
pMONID 3%300  which comprisesare grobacie A
Nige 47 W50 nan rium tumefeciens vector, s T-DNA border segs tom
PMoNa ' am fonysy 10 Agrobacterium (xmefaclens snd & chimeric §
twowm  u@  lsaed e B el the chimeric gene b locsted betwodn the
[ m L6KT8 w of homology, ssid chi-
puowan 3 T-DNA border snd the region | -
.F’:'. .‘%‘{f‘--u mmemmammmmm‘h
ey mosaic virus, said promoater selected from the u:m
asduion of NPT ey, Vilus wers dhisiand by o’y 1 consisting of a CAMV(3SS) promater aod s CaMV( 95)
ia.o-i-cd"ncm-'w-hmxm-dh mmw.mdlimﬂﬂ“m"mkh““d°
' _gous with respect to the promoter. .
: transformation vector which comprises
g tasenid of Agrobacte-
REFERENCE disarmed plant tumor inducing ¢
F. Bolivar, Gene 4: 121 (1978) »

<in the chi-

rlum xumfadcusmd:chlmeﬁc;eu.whu

 F. Colbere-Garagia et ol /. Mol BioL 150: | (1981) meric gene coatains a promoter frow caulifiower mo-
S, N, Covey, G. P. Lomonosolf ead R. Hull (1981) :

the group coa-
salc virus, said promotes selected from e
Res i b, | g o+ AR oo S
, 9 s 19. .
%. 2?%2!3,‘:1(:1.?2983) Proc. Natl Acsd. Scb USA 33 0oy with respect to the promoter.
$0:4803-4807.

3 hntmnsfomaumvm:ofcwml in which
ey, . B. Horsch, A. Matzke, M. D. Chitoe, o ;‘v" e (55) prowote,
g';:g.ca%'wuédr.&s:adm (1984) Plant Molecu- motes

) hich
lo.ApMmfom;m;thhw
. , 371378, the promoter i
tar e e aley, O. Jowac, K. Riarts sd L. B imeric geue of claim 1 comprisiag i the 5
1121, 285294 3 direction:
&Pgnh 1980) ﬁ‘ a, Nuclele Acids Research Vol. 9 No. "° (1) the CaMV(35S) promotef, ¢ neomycia phos- (
12: 28 9D 768 (982 @) & structural sequeace cocodis
G. Guilley &t :

hotansferase I1, and . £
: thaa 33 P98 ted polyadenylation sequence O
" Hohn et o, in Gene Cloning in Orgaaisms Other () & 3 non-translated go
T-E. coli .d;) 193, Hofschacider 2nd Gocbel, cds. opalinc

O o - y
i eclag, 2 £ claim 1 comprising in the 5
Pt e .:."h‘f::,',’,‘?um assy < w‘,%-g;ﬁ.::“‘“ genco
% Maniatis et af, Molecular Cloning—A Laboratory (1) the CaMV(19S) promotess .
“Masual (Cold Spring Hacbor, Lab, 1982) | . “0 (2) » structural sequence encoding nm-ycm phos-
R E. F. Matthews (ed.) Plans Virology (Academic Press, pbo;ftnﬂ'm o, ‘:dpo! ton seueace of
R.Né.Y ﬁﬂn’& et al, Nature 277: 108 (1979): G)ngpdm““‘mw““‘“ yades
R N. Rao aad S. Rogers, Gene 1279 (1974), 13, A DNA constroctoomprlogs
ogers ct al., (1985) Plant Mol Rep. 3:11L 5 (A) a CaMV promoter selectod from B EO8P SO0
7). Son Appl. Gen. 1317 : 35§ promoter bolated
1..%9«:;;- Bb%:;'f"w 204, od. (Freemian and Co. Sﬂ MCIMV” ’ws“’n mpxtimm“ m% ﬁ‘.“! CaldV
, g sequences, .
" M. Zolles et oL, (1982) Nuclec Acids Rex 10:6487. N (BM)tDﬂAmgﬂ““&WW‘m‘:,%
3 A chimesio gue which s rpressed i plaat o<l d?)m transciibed fn s plant cell
taﬁu mﬁ“f‘“' mosaic virssh, uwkm geae which is transcsibed
©oom! 3 X t vt
i ot P S e it ol B e
mﬁﬁbﬂimm:m(mm pmmmemm* o o
CaMV protein-eacoding DNA soqueaces, 158 region fre cMV ]
isalated from Is with 5) a CaMV
10 & e gt which teln-encoding DNA sequences 800 0y oo,
P e pene of claiz 1 n which the prowoter €0 b)aC-NV‘”W“*" o
is the CaMV(335) promotet. and » DNA soquence ts beterologous |
A chi mddamlhwﬂchﬁzpcomﬂ' 1 the promater. . . k
G NN , ciomiopoets | 7 A s i e T
muhs‘ A'Mpmhma mosalc virus, sald 63 m.%mm consisting of 8
£ iocted from the grovpoonsisting ol s MY S04 PO o of CaMV prowcis-
romoter sad & CaMV (195) promates, W D and 8 CsMV(195) promotes
(ﬁ&umhwm soquences
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