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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF IOWA

CENTRAL DIVISION

MONSANTO COMPANY )
Plaintiff )
)

V. ) CASE NO.: 05-597
)
TERRY LEE, BARRY LEE, HAROLD )
LEE, and LEE & SONS FARMS, )
Defendants )

COMPLAINT AND JURY DEMAND

COMES NOW the Plaintiff, Monsanto Company, through undersigned counsel, and for
its Complaint at law against Terry Lee, Barry Lee, Harold Lee, and Lee & Sons Farms
(hereinafter “Defendants”) makes 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 Arkansas and this judicial district.

THE DEFENDANTS

2. Defendant Terry Lee, is an individual who has attained the age of majority énd isa
resident and domiciliary of Keokuk County, Iowa.

3. Defendant Barry Lee, is an individual who has attained the age of majority and is a
resident and domiciliary of Keokuk County, Iowa.

4, Defendant Harold Lee, is an individual who has attained the age of majority and is a

- resident and domiciliary of Keokuk County, Iowa.
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5. Upon information and belief, Lee & Sons Farms is a business entity organized and
existing under the laws of the state of Iowa with its principle place of business in Keokuk
County, Iowa.

JURISDICTION AND VENUE

6. 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
U.S.C. §1338, granting district courts original jurisdiction over any civil action regarding
patents.
| 7. 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

8. 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®*,

9. This new biotechnology has been utilized by Monsanto in soybeans. The genetically

" Roundup Ultra® is a registered trademark of Monsanto Company.
2 Roundup UltraMAX® is a registered trademark of Monsanto Company.
3 Roundup WeatherMAX® is a registered trademark of Monsanto Company.

* Touchdown® is a registered trademark of Syngenta.
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improved soybeans are marketed by Monsanto as Roundup Ready®’ soybeans.

10.  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.

11.  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
issued and assigned to Monsanto prior to the events giving rise to this action.

12.  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 Roundup 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.

13.  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.

14.  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.

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

16.  Defendants farm land in Keokuk County, Iowa, upon which they produce soybeans.

* Roundup Ready® is a registered trademark of Monsanto Company.
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17.  Defendants planted Roundup Ready® soybeans in the 2005 growing season.

18.  Inlate summer and early fall of 2005, Monsanto requested information about the
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 their 2005 records and
soybean fields.

19.  The purpose of asking the Defendants for this information was to determine the
extent of their use of Roundup Ready® soybeans and to ascertain whether they had planted
saved Roundup Ready® soybeans. This information can only be obtained from the growers and
by an inspection and sampling of the soybean fields.

20.  Defendants refused to speak with investigators concerning their soybean production
operation. Defendant Terry Lee did agree with outside counsel for Monsanto to provide
authorization for the inspection of the Defendants’ 2005 soybean records, but he has never
responded with written authorization.

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

22.  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

23.  Each and every allegation set forth in the above-numbered paragraphs is hereby

incorporated by reference just as if it 'was explicitly set forth hereunder.
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24. 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.

25.  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.

26. Defendants’ conduct, as set forth above, constitutes. the unauthorized use of a
patented invention within the United States during the term of Patent Number 5,352,605, 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.

27.  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.

28.  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.

29.  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
and costs to be taxed to the infringer. Further, damages should be trebled pursuant to 35 U.S.C.
§284 in light of the Defendants’ knowing, willful, conscious, and deliberate infringement of the

patent rights at issue.
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30.  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.

31.  Monsanto demands trial by jury.

WHEREFORE, Monsanto Company prays that process and due form of law issue to the
Defendants, Terry Lee, Barry Lee, Harold Lee and Lee & Sons Farm, 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;

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 them 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.

Respectfully submitted,

/s/ Nathan Overberg
EDWARD W. REMSBURG
NATHAN J. OVERBERG
AHLERS & COONEY P.C.

100 Court Avenue, Suite 600
Des Moines, Iowa 50309-2231
Telephone: (515) 243-7611
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TO BE SERVED:
Terry Lee

15572 Hwy. 149
Webster, A 52355

Barry Lee
721 W. Jackson Street
Sigourney, 1A 52591

Harry Lee
24184 Hwy. 22/149
Webster, IA 52355

Lee & Sons Farms
15572 Hwy 149
Webster, 1A 52355

Fax: (515) 243-2149
eremsburg@ahlerslaw.com
noverberg@ahlerslaw.com

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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1
CHIMERIC GENES POR TRANSFORMING PLANT
CELLS USING VIRAL PROMOTERS

RELATED APPLICATIONS ]

This is a File Wnpmmﬁamﬁonchppﬂaﬁou
Ser. No. 07/628,637, Dec. 7, 1990, sow aban-
doued, which i3 & continusden of US. Ser. No.
06/931,492, filed Nov. 17, 1986, now sbandoined, which
Is & continuation-in-past of U.S. Ser. No. 06/485,568, 10

filed Ape. 15, 1983, sow abandoned, which is a con-
tinuation-in-part of U.S. Ser. No. 06/458,414, filed Jan.
17, 1983, now abandooed.

TECHNICAL FIELD 1

This invention is In the fields of genctic engineering
aod plant biology.

BACKGROUND ART

A virus is 2 microorganism compeising single or dou- 20
ble stranded nucleic acid (DNA or RMA) contained
within a protein (and possibly lipid) shell called & “cap-
sid™ o “coat™. A virus is smaller than a cell, and it does
not contain most of the componeats aad substances
necessary to conduct most biochemical processes. In- L
stead, a virus infects a cell and uses the cellular pro-
cesses to reproduce itself.

The following is a simplified description of how 8
DNA-containing virus infects a cell; RNA viruses will
be discegarded in this introduction for the sake of clar- ¥
ity.ﬁngavimmchetooramaeen.nomnny
called & “host” cell. The DNA from the virus (and
possibly the entire viral particle) eaters the host celt
where it usually operates as 2 plasmid (a loop of extra-
chromosomal DNA). The viral DNA is transcribed into 35
messenger RNA, which is translated into one or more:
polypeptides. Some of these polypeptides aze assembled
into new capsids, while others act as enzymes (0 cata-
tyze various b reactions. The viral DNA is
also replicated and assembled with the capsid polypep- 40
tides 1o form new viral particles. These viral particles
toay be released gradually by the host cell, or they way
cause the bost cell to lyse and release them. The re-
leased viral particles subsoquently infect new bost cells.
Foc more background information ca viruses see, .8~ 43
Stryer, 1981 and Matthews, 1970 (oote: all seferences
cited herein, other than patents, are listed with citations

phnu.andmybehh(headummvi-
ruses can Infoct only memmalisa cells. Vicsl fnfection of
acell s more than mere eatry of the viral DNA &
ot RNA into the host cell; viral mustbe

duced within the ceil. various assays,

skilled in the art can readily detenmise whether any

5,352,608

2

particular type of virus is capable of lafecting sny per-
ticular genus, species, or strain of cells. As used heseln,
Iheurn“phnwku’hisdhdelmuummieh
is capable of infecting cne ot more types of plant cells,
u;ud&ofwhmhmwmoﬁetwdedh.

With the possible exception of virolds (which are
p«dymd«uodumo.mﬂrdpu&hm
mutdnaglanmgmwﬁchmbe“cpmd'ln
infected host cells. The expeession of & genc cequires
that a segment of DNA or RNA must be trans
iato or function 23 & stand of messeages RNA
(M).unmennm.mummm.

-polypeptide. Most viruses have about § to 10 different

;eae.aﬂotwhlchueexpfudinamh&blehcﬂe&
In ocder 0 be expressed in 8 cell, & gene must have s
promoter which is recognized by.certain enzyzmes fo the
M.Gmpmmwhmdmnhme
pacent application Ser. No. 458,414 cited above, the
contents of which are incorporated herein by reference.
Those skilled In the ast recognize that the expression of
a particular gene ©0 yicld a polypeptide is d
uponMdisﬁncteeﬂulnpmAnﬁouoﬂheS‘
cad of the geae called the promoter, initiates tesnscrip-
tion of the geae to produce a mRNA transcript. The
mRNA is then translated at the ribosomes of the cell to
yield an encoded polypeptide. Theselore, it is evident
that although the promoter may fuaction propexly,
ultimate expression of the polypeptide depends at least
{a part on post-transcriptional processing of the mRNA

transeript. .

Promoters from viral genes have beea utilized in 2
varicty of geaetic engineering applications. For exam-
plqchhaiegushvebmeomutdum«mus
structura] sequences (also called coding sequences)
taken from bacterial geaes, coupled to promoters taken .
fxonvimsuwhichuninfectmmﬁmcel}(memt
mmodyuudmﬁmvkwndcapndn
simhnmw(svmaﬁﬁmﬁmplu\fm
(!{S\f)).‘rhaechhaic;mhvebenusdwm
form mammalisa cells. See, ¢.g., Mulligas et ol 1979;
Southern and Berg 1982, In additon, chimeric genes
usinzprmmuknﬁomvirmwhichmh&_ﬂ
bacterial ceushsvebmuedtomnsfomw
eeﬂs;see.e.g..thephuehmbda?;pmmomasw
in Maniatis et al, 1982,

posn'bh%uﬂkephﬂvimnvecmtormnsfom-
ing plant cells. Sa.e.g..ﬂohetnl.lmn;uaﬂ.n
“vector” Is s DNA molecule useful :
wmgaahmaaﬂ.lmany.addmdgmn
whwtvm.udmemk&auudw

fafect the host cell.
wmhvemkdmthdwbe

Mumhmm:wﬁchmapg’hg

belag expressed t y wsing promo

rived from hnlvlmngee.c-&-Hohnan.ﬂﬂ.

However, despite the cfforts of umerous rescarch
mpd«wukhmhum:hdnweddh
mm.m;mmm.mm
M.,d coupled tos structural

the expression of such a gene in
mwmg
suy type of plast
CAULIFLOWER MOSAIC VIRUS (CAMV)

m&eDNAmﬁOMVMMwb-
m&c«ma&mx;mad.mz.mmm
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common form, the CaMV genome ts about 8000 bp 1. a promoter u&m and a ' non-transiated regioa
tong. However, various aatenlly occurcing infective derived from the CaMV (195) geae, which codes
mutants which have deleted about 500 have been for the P66 protein;

4mmd;mnmnhadtm.meuu:ec.uv 2. a partial coding sequence from the CaMV (198)
;mhmnuﬁdhwumnm&mdme ] gene.lndudh;uATOmneodoamd

several

eagth transcript” ba sedimentation coeffici- internal ATG sequences, all of which wese fn the

::nof.bod SSS.mp\:::mfocthe full-leagth same frame a3 8 TGA termination sequence imme-
RN

referred t0 a3 “CaMV(355)") b diately lnside the desired ATG start codon of the
. gens;
terclockwise from Gap 1 (see Guilley et al, 1982). 10 ° 3. & structural sequence derived ftom & asomycia

CaMV is believed to At least ¢i H phosphoumfeqmll(ﬂmt)gmtmm
the corresponding pa‘“:u a;::m was edbyup\lrbusATOsequeaee.wﬂeh
through VII1. Gene VI is transcribed into mRNA with was i the same reading frame as s TOA sequence
.mammmmss.n;usmzs within the NPTII structural sequence; and,
transiated into a protein designated as P66, whichisan 15 48 3 nou-translated region, including a poly-ad‘gz;
inclusion body protein. The 19§ mRNA ks promoted by 1&*3;)':22- derived from & nopaline 5y2
mﬁ;lﬁ:rocmol:. Tocated sbout 2.5 kb cous i This chimeric gepe, referred 0 herein as the
*P CaMV(198)-NPT1I-NOS geae, was inserted into plas-
SUMMARY OF THE INVENTION 20 mid pMON120 (described in the parent application, Sez.

No. 453.414; ATCC accession number 39263) to cceate
I one aspect, he present lovention relatestothewse b Uiy dedignated as pMONISS, Plasmid ) Mionise
0""‘: :n': .“I.n.hthe" expression of chimesic geoes in was lnserted lato an Agrobacterium tumefaclens cell,
plant Ia aspect gi’:::gm 'd‘;':'i: where it formed a co-lntegrate Ti plasmid by means of
chimeric geass which are caps 8 Sxp 25 a single crossover event with 2 Ti plasmid i the 4.
plant cells, which utifize promoter regioas decived from tumefaciens cell, using & method deseribed in the parent
viruses which are capable of infecting plant cells. One oopicytion. The chimeric geae in the co-lntegrate plas-
such virus compeises the caulifiower mosic Vi P was within a modified T-DNA region in the Ti
(CaMV). Two differcat promoter regions have boeh  plyeid, surrounded by left 104 tight T-DNA borders.
derived frqrntheC-MV genome and ligated 10 beterol o © 4 tumefaciens cells containing the co-integrate Ti
ogous coding sequences to form chimeric geaes. Thest * plasmids with the CaMV(19S)>-NPTII-NOS geaes wese
chimcdcgenshvebmpmveuwbeexpr&edh used 10 infect plant cells, usiag 2 escribed in
plant cells. This faveation also selates to plast cells,  the parent application, Some of the plant cells were
plant tissue (includiog secds asd propagules), and diffec-  gepetically teansformed, causing them %o become resis-
viral promoters and express the chimeric genes of this  which are toxic o uatransformed plant cells.
invention, and to polypeptides that are geserated ln -+ A similar chimeric gene was crested and assembled in
plast cells by the chimeric geaes of this iaveation. a plasmid desiguated as pMON1$S. This chimeric dxene
BRIEF DESCRIPTION OF THE DRAWINGS  "5¢blel the gene ia pMON156, with two &ioepincl

40 l.uoﬂgonucleo&cﬁnkzhmnopeodmhm

The Sgures herein ace schematic representations; three reading frames was inserted between the

they have oot been drawn (o scale. . CaMV(195) partial structural sequence and the
FIG. 1 represeats the creation and structure of plas- NPTI sequence; ad,

mid pMONS93. . 2. the spurious ATG sequeace oo the & side of the
FI1G. 2 represents the creation and structure of plas- 43 NPTH structural sequence was v .
mid pMONISE. mmmormkmsmamdm

FIG.Srepmnuthecraﬁonndmemeorphk mmzm;mwwhmn.ww
mid pMON110. calls snd subsequeatly into plant cclls. Its level of ex-

FKOArqneentﬂheeraﬂonndstmct\ueotphs- pression was ap; y than the expression of
mid pMON132.

s0 the similar geae : pMON1S6, as sssayed by growth on
FIG. § represents the creation and structure of plas-  higher coacentrations of kanamycin.
mid pMONI1SS.

FIG. 6 represeats the creation and structure of plas- CREATION OF PLASMIDS pMONI183 and 184;
mid pMONS1. CsMV(3SS)

:ldﬁ‘éutq‘;sm the creation and structure of plas- 55 In an alternate preferred cmbodiment of this invens’
mid p 2 ' tion, jc gene
FIG. § represents the creation and structure of plas- (l)apmmuﬁouwhkhwmnﬂbdm“
mid pMON172. the 35S
u‘!'-'zl'a. 9 seprescats the coeation and structure of phage CaMV(35S); .
_FIO 0 e on ad smcnse ol gl O ope epahse (NOS) 3 s ozt
1 .
chimede s dascribed in
DETAILED DESCRIPTION OF THE The assembly of dis -y
INVENTION

ksnamycin.
honcpnfcldabomeuohhkhvndon.l Pmpmmmm-wbehfm:{

Mgmwcmdwhkhmnhd&efoﬂw- CaMV. Those skilled ia the art may
lag clemeats: _ routine



S
virdpfmur(lucknmC;Mmeom)Mﬂm integrate Ti plasmid having the CaMV 3
tion at satisfactory levels in any particular type of plant :t-)Sc P ot ey
oeu.hclldin’plnteenuhnueouﬁdeoﬂhenomd
host nnge o

derived. $ methods
1t Is possible to are described indetail ina

t cells Into differeatisted ts. One method for
SEE b b T i e Bt 0 o il
o, e paceat sopication of s tventon The et T Ty aacavatad by (he
may be used to create differentiated gan_ts (and their enzyme NPTIL, which does 5ot normally exist la plaat

pMON120 (desceibod and sbow in FIG. 10 of the desired structure was ideatified. This plasmid
pasent spplication, Ser. No. 458414, now abandoned; w,uomn.:m«na.&.
ATOC scoession gumber 39263) which had been ,uommuno.nwwwﬁ
cleaved with HindlIl snd EcoRL The resultlag plasmid € dII1, and & 476 bp fragmeat was lsolated. This
was
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gene surrounded by T-DNA borders. 4,
tumefaciens cells containing the co-lntegrate plasmids

the virus from which the promoter Was  wege co-cultivated with petunis cells. The foregoing

separaie application,
tegenerate zeoetically transformed entitled “Plasmids for Transforming Plant Cells” Ser.

The co-cultivated petunia cells were cultured oa

contaia cells. Some of the co-cultivated petania cells survived
fﬁ?ﬁ?fmm&‘l“ erle genes ”‘""Pﬂd““i‘h‘iﬂ“ﬂﬁ!wﬂmzww”
Iths le 10 extract polypeptides generated in ug/m! kanamycio. This indicated that the CaMV(195)-

i NPTII-NOS geaes were expressed in petunia cells.
3{::: eel!s.zdd&mpﬁy‘ :;:‘;mﬁkmhdmr;:“m': These results were confirmed by Scuthern blot analysis
a usehul degroe of purity, using methods and substances 20 of transformed plant cell DNA.
known to those skilled in the art.

Example 2:
Those skilled in the art will recognize, or may ascet- Example 2: Creation of pMON155

tain using no more than routine experimentation, ou- Plasmid pMONT2 was obtained by inserting a 1.8 kb
merous equivalents to the specific cmbodiments de- HindINl-BamHI fragment from bacterial transposon
seqibed berein. Such equivalents arc within the scope of 24 Ta$ (which contains an NPTTL structural sequeace)
this invention, and are covered by the claims below. fato & Pstf: pBR327 plasmid digested with HindIII and

BamHL. This plasmid was digested with Bglfl and Pstl
EXAMPLES 1o remove the NPTII structural sequence.
Example 1: Creation and Use of pMON156 Plasmid pMON1001 (described and shown ia FIG. 6

Plasmids which contained CsMV DNA were a gift to %0 otthepaxenuppliaﬁoa)l‘mmdan'ullsmdigated

with BgIIT and Pstl to obtsin & 218 bp fragment with a
Moasanto Company from Dr. R. J. Shepberd, Univer- .
Nt Culiforaia, Davis, To the best of Applicants A7 d""?;h“ﬁ‘“‘“ sequence. This fagment wis
By wlodge and belief, these plasmids (designated as  FBSE Wi L ‘°°"‘"“‘ed p (agmete
pOS1) were obtained by inserting the eatire genome of A wiple ligation was performed using () the large

CaMYV strain designated as CM-184 (Howarth et 4, 35 PstI-Bglll fragreat of pMONIZ; (b) Pstl-Mbol frag-

1981) iato the Sai I restriction site of a pBR322 plasmid meat from pMONI00L; and (<) 8 synthetic linker with
(Bolivar et al, 1978). E colf cells transformed wit pOsi  Bglll and Mbol cads having stop codoas in all three
were esistant to ampicillin (AmpXR) and seasitive to teading frames. A,ﬁamqfomaﬁon of E colf cells and
tetracycline (TetS). selection for ampicillin resistant coloaies, plasmid DNA

Vauous strains of CAMV sultable for isolation of 40 from Amp 2 colonics wis analyzed. A coloay contain-

CaMV DNA which can be used In this inveation are 12,8 plusmid with the desired structure was ideatified.
publicly available; se¢, eg., ATCC Catalogue of Strains This plasmid was designated pMON110, as shown oa
11, p. 387 (3rd edition, 1981). F1G. 3.

pOSlDNAwudavduﬁmmndmm“;mn !notdetlonddtbe?endo!‘lhcm:uwnl

fragments were purified after electrophoresis oo aa 45 seqmee!othe §' portioa in pMONI110, pMON110 was
0.8% sgaroce gel using NA-4S membrage (Schleicher treated with XhoL. The resulting overhanging cod was
aod Schuell, Kecne NH). The smallest fragment, about dhmameablmadbymmwhhmtm
500 bp in size, contains the 19S promoter. This fragmeat polymerase triphos-
was further purified on 2 6% acrylamide gel After PMB(WSL&T.GMG.WMMY'
varioas manipulsions which did oot change the se- S0 WWMWWMMTMEQW&
qmof&hhpm(ﬁmhﬂﬁ.l).hwadi— mﬁmmm.uumwm
gested with Mbol to crested 455 bp HindIHI-Mbol frag-  Flasmid pMONT6 (desceibed a0d showa in FIG. 9 of
ment. This fragment was mixed with s 1250 bp fcagment mmtmﬁamwwwlmmmd
obtained by digesting pMONTS (described and shown hwmuablmdmmwpo!ynﬂclﬂ
in FIG. § of the parcat application Ser. No. 458,414, 35 the four ANTP's, and digested with Pstl. An 1100 bp
now sbandoned,) with BglIl and EcoRL This fragment fragment was purified, which contalned part of the
coatains the NPT structural and the NOS ¥’ NPT stractuns] sequence, and
non-transtated reglon. The two were Egated  (NOS) 3° pou-traasisted regioa.
by their compatible Mbol and Bglll overbangs to cre- Bigated with the 3.6 kb
.u.mmmmmomm-m & mixture was usod to trensform £

and the four deoxy-aucleotide

za%
)

L
I%

i

B

gene. This fragment was inserted into w«eadeaed.uduowhvh;apluﬂ

fili

designated as pMON1S6, a3 shown in FIG. 2. Mmmu.m»mmm-w
Plasmid uonfum&:dmxauumm ;:;nem was puriied which coatalned the CaMV
subsequently into A fumefaciens cells where it formed & (us),;mmuu.oawm
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8
Plasmid pMON132 was digested with EcoRl and BgIl site of plasmid pKCT (Rao and Rogers, 1979) to
to obtain & 1250 bp fragment with (1) the syathetic  p pMONI2S, as shown In FIG. 2. nesequg:

tinker with stop codons in all three reading  of bases adjacent to the two Mbol ends regenerates

frarnes; (2) the NPTIL structural sequence; and (3) the  Bgill sites and allows ths 725 bp fcagment t0 be exclsed

Nos;d mﬁwhmﬁum od ’ M%!Bdll. fragment carrying the

were joined 10, '0 generate & t g 35S promoter,

BgIIT cads to create a CaMV (19S)- 1-NOS chime-  the 725 bp Bgil fragment was purified from pMON{23

tic gene. mdeendydlgmdwhhMVm&Mnho
This gene was inserted into pMON120, which was  yield 2 190 bp fragment. Plasmid pMONS1 was digested

digested with HindIIT and EcoRl, to create plasmid 10 wich BamHI, treated with Klenow polymerase and
pMONISS, as shown in FIG. §. digested with EcoRV. The 3.1 kb EcoRV-BamHI(-
Plasmid pMON1SS was inserted into A tumefaciens  bluat) fragment was purified, mixed with the 190 bp
GV3111 cells containing s T8 plasmid, pTIB6S3. The  EcoRV-Alul fragment and treated with DNA ligase.
pMONI1SS plasmid formed 8 colntegrpte plasmid with  Following transformation and selection of ampiciilin.
the Ti plasmid by mesas of a single er event. 15 resistant cells, plasmid pMONI172 was obtained which
Cells which contain this co-integrate plasmid have beea carries the CaMV(35S) promoter sequence oa a 380 bp
deposited with the American Type Culture Ceates,and ~ BamHI-EcoRI fragment, as shown oa FIG. &. This
have becn assigned ATCC sccession number 39336. A fragment does not carry the polyadenylation region for
fragment which contains the chimeric gene of this in-  the 35S RNA. Ligatiou of the Alul end to the filled-in
veaticn can be obtained by digesting the co-integrate 20 BamH! site regencrates the BamHI site.
plasmid with HindIIl and EcoRl, sad purifying the 1.7 To rearrange the restriction endonuclease sites adja-
kb (ragment. These cells have bees used to transform cent to the CaMV(35S) promoter, the 380 bp BamHl-
petunia cells, allowing the petunia cells to grow on  EcoRl fragment was purified from pMON172, treated
media coataining at least 100 ug/m! kanamycin. \:’i’:kl Mm ” 11:o!yn;’tea'ue.u ?&m h‘(,?n the onlqueh
. 2 of phage mp tecombinant phage,
Example 3: Creadon of pMONI143 and 184 MI12, caried the 380 bp fragmeat in the orieatation
Plasmid pOS1 (described in Example 1) was digested  shown on FIG. 9. The replicative form DNA from this
with BgIIT, aad s 1200 bp fragment was purified. This  phage casries the 35S promoter fragment on an EcoRI(-
feagment contsined the 35S promoter region and partof  5)-BamHI(3") fragment, illustrated below.

1 . . . ‘ . . . 0

GAATTCCCGATCe TATCTGTCACTTCATCAAAAGGACAGTAGAAAAGOAAGGTGGCACTACAAATGCCAT

CA;r"raccnkMaaquohnrcarrc.«koxroccrqrbccoacm‘rc&rcccmaa&omccccc.«’g
1

cc.«cc.\om'ccucc'rcmhucumc'crrccucckcrcncau‘ocuoroo:_\rrrfnc-rann
it . . . . . w
crccaucrmcorucooa}oacgc;\curccacnrAccrrcmumccctchrcurnuacuc'r

u‘ . . - . >
TCATTTCATTTOOAGAGGACACGCTGAAAT CACCAGTCTCTCTCTACAAATCT. ATCTCTCTCTATTTTCT
Extra Trambtonal laltatoc BaHI

1. . . A
CCATAATAATGTGTGAGTAGTTCCCAGAT AAGGGAATTGGGAATCC

the $’ non-translated region. It was inserted into plasmid

pSHL72 which had beea digested with BamHI and 45

BgllI (pSHL72 is functionsily equivaleat 1o pAGOE0, Plasmids carrying s chimeric gene CaMV@35S) pro-
described in Colbere-Garapin et al, 1981). The resulting ~ motes region-NPTII structursl sequeace-NOS 3' aon-
plasmid was designated as pMONS0, ss shown 0a FIG.  translated region) were assembled as follows. The 320

6 bp EcoRI-BamHI CaMV(35S) promoter fragment was
The cloned Bglll fragment contains a region of DNA 50 purified from pbage M12 RF DNA and mixed with the
that acts as a polyadenylaton site for the 35S RNA 1250 bp Bglll-EcoRI NPTI-NOS from

transcript. This polyadenylation region was removed as pmoms.:m«msemmmm
fonowmomowamwiamnunum mﬁb&&nﬂ! asd BgIIT ends results in 2 1.6 kb
bp fragment was purified. This fragment was digested (35S)}NPTII-NOS chimeric gene. This genc was
with EcoRI®* and EcoRV. The resulting 190 bp 35S wmpKONlﬁnM&oﬂﬂhhMom&
EcoRV- * fragment was purified sod inserted  tatious. The resultant plasmids, pMONIS3 and 18,
into plasmid pBR327, which had beca digested with tpparhﬂﬂ.m‘l'hucplsnﬂdsdiﬂcon!yhthe-
EcoRI® aad EcoRV. The resultiag plasmid, pMONES1, direction of the chimeric gene

orieatation.
coatalas the CaMV 35S promoter 0a a 190 bp EcoR V- Mphmﬂsmmdwumfompemhuns
Ewﬂ'&wka%’%&‘. * 60 83 described tn Example 1. The transformed cells ace

To make certain the entire son of te of media containing 100 ug/ml kana-
auv° (35S) was hpuoum“mmqm :ﬁ. gewhon

fato CaMV(35S) AND NOS
pMONS1 In the . Plascuid pMONSO0 COMPARISON OF .
wﬁ&whn'emw:ggsu v BeoRT nd 65 PROMOTERS

syothase
iy the caulifiower mosaic virus full
and digested with MboL The resulting 725 bp Mbol goti)mml w(wom)wﬂm-

C
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structed. Tn both cases, the promoters, which costain  al, 1982). The CaMV(35S) promotes sequence de-
their respective §° non-transtated regions werejoined to  seribed above is listed below.

CaMV 35S s
RE

‘ - L . L] . ”
GAATTCCCOATCs TATCTOTCACT ‘I'CATCMAAOGACAGTAOAAAAOGA&OQTOOCACTACMATGCCAT
40

" . . . . . . ]
CATTOCGATAAAGOAAAGOCTATCAT 1’CMOATGCCTCTGCCOACAGTGOTCCCMAOATOQACCCCCAC

141 . N . . . . 210
CCACCGAGGAGCATCGTGGAAAAAGAAGACGT TCCAACCACATCTTCAAAGCAACTGGAT TGATGTGATAT

TATA
L . . . . . 0
CTCCACTGACATAAGGOGATGACGCACAATCCACT, ATACCTTCGCAAGACCCTTCCTCTATATAAGUAAGT
. RNA 8
11 . * . . b
TCATTTCATTTGGAGAOGAC&GCT OAAATCACCAGTCTCTCTCTACAAGATCT

' The 35S promoter fragment was joined to & 13 kb

a NPTII coding sequence in which the bacterial §' BgllI-EcoRl {ragment containing the TaS neomycin

leader had been modified 3o that & spusious ATG trans- phosphotcansferase Il coding sequence modified so that

lational initiation signal (Southern and Becg, 1982) has 20 the translational initistor signal in the bacterial leader

been removed. sequence had beea removed and the NOS 3 non-tran-

Plasmid pMON200 is a derivative of previously de-  slated regioa sod inserted into pMONI20 to give
scribed intermediate vector pMON120 (ATCC acees- pMON273.

sion aumber 39263). pMON200 contains 3 modified These plasmids were transferred la E coll strain
chimeric nopsline synthase-neomycin phosphotrans- 25 JM101 and then mated into Agrobacterium tumefaciens
ferasenopaline synthase gene (NOS/NPTII/NOS)  strain GV311 carrying the disarmed pTiBESI-SE plas-
which confers kagamycin (KmPX) resistasce to the trans-  mid as described by Fraley et al. (1983).
formed plant. The modified chimeric Km® geae lacks Plant Transformation )
an upstream ATG codoa preseat in the bacterial leader Cocultivation of Petuniz protoplasts with 4 tumefa-
sequeace 1ad a synthetic multilinker with unique Hin- 30 ciens, selection of kanamycin resistant transformed cal-
dI1l, Xhol, Bgllf, Xbal, Clal sad EcoRI restiiction  lus and segeneration of transgenic plants was carried
sites. ) out as described in Fraley et al. (1984).

Plasmid pMON273 is & derivative of pMON200 in Preparation of DNAs .
which the sopaline synthase promoter of the chimeric Plant DNA was extracted by grinding the frozen
NOS-NPTII-NOS gene bas been replaced with the 33 tissue in extraction buffer ($0 mM TRIS-HCI pH 8.0, 50
CaMV(35S) promoter. mM EDTA, 50 mM Nacl, 400 ul/mi EtBr, 2% sarco-

The CaMV(3SS) promoter fragment was isolated syl). Following low speed ceatrifugation, cesium chlo-
from plasmid pOS-1, 2 derivative of pBR322 carrying  ride was added to the supematant (0.85 gm/mi). The
the eatice genome of CM4-184 as a Sall insert (Howarth  CsCl gradients were centrifuged at 150,000Xg for 43
et al,, 1981). The CM4-184 strain §s » natunally occur- 40 hours. “The ethidiom bromide was extracted with fso-
ring deletion mutant of strain CM1841, The nucleotide  propasol, the DNA was dialyzed, and ethanol precipi-
sequeace of the CM1841 (Gardaer et al, 1981) and  tated. )
Cabb-S (Franck et al, 1980) strains of CaMV have been Southera Hybridization Aoalysis .
pubﬁsheduweﬂssomepudﬂsequondiﬂ‘«- !OugofaehphntDNAwdi;md.mBmIﬂ
cat CM4-184 cloge (Dudley et al., 1982). The nucleo- 45 for pMON200 plant DNAs and EcoRI for pMON273
tide sequences of the 35S promoter regions of these  plant DNAs. The fragments wece electro-

thea cleaved with EcoRL The prometes fragment was

Plant
then excised from pBR322 with BamHI sad EcoRL, ground toa powdcwl(hlmrudpede-m
mudﬁmmmwpdymundwmmss&mmwmdhal:tmdm
Smal site of M13 mp$ 50 that the EcoRl site of the mp$  buffer onic

;uldg:kerwun fdd&ew?’nsm ;‘i)d.s
te directed mutsgencsts (Zoller and Smith,
mg:mwmacummz;: roform: %Wmafraj snd bomogenized
a %7 ’mhw 0 w .w‘m, mmm .
cised from the M13 as & 330 bp EcoRlI- wdh.‘lz mnwmxouhmmmmﬁwu-

sigual that is focated 150 nucleotides downstream from B Bihiusa chlovide LICI was sdded and the mix was
12 start of trazseription (Covey et al, 1981; Guiley &t placed on foe fos § bour or overnight. Followiag cea-
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trifugation, the pellet was resuspeaded ln water the
LiC1 precipitaticn ref:md 3 times. The final LiCl pel-
let was sesuspended in water and ethagol pitated.

Poly (A) containing RNA was isols bynguln
total RNA over an Oligo &(T) ceflulose Type O (Col- s
taborative Research) column. Quantitation of the poly
(A) cotaining RNA favelved annealing aa afiquot of
the RNA to radio-labeled poly U [(uridylate 5,6-3H)-
polyuridylic acid] (New Eagland Nuclear), followed by
RNase A treatment (10 ug per ml for 30 minutes at 37° 10
C.). The reaction mix was oa DE-$1 filter pa-
per, wasbed 4% with 0.5M NaPhosphate (pH 7.5) aad
counted. Globin poly.(A) containing RNA (BRL) was
used as s standacd. ~

Northern Hybridization Analysis 13

$ ug of poly (A) RNA from each plaat source was
treated with glyoxal and dimethysulfoxide (Manlatis,
1982). The RNAs were el in 1.5% aga-
rose gels (0.01M NaH HPO,, pH 6.9) for 7 bours at 0
volts. The glyoxylated RNAs were clectro-blotied (25 20
mM NaH;PONaHPO,, pH 6.5) foc 16 bours at 123
amps from the gel to GeaeScreen® (New England
Nuclear). The filters were hybridized as per magufac-
turer’s instructions (50% formamide, 0.02% polyvinyl.
pyrrolidone, 0.02% bovine secum albumin, 0.02% Gooll, 25
SXSSC, 1.0% SDS, 100 w/ml t(RNA sad probe) for
48-60 bours at €2° C. with constant shaking. The nick-
translated DNAs used as probes were the 1.3 kb
BgUI/EcoRl NPTH fragment pusified from the
pMON273 plasmid for detecting the NPTII transcript, 30
and the petunia small subunit geae as an internal stan-
dasd foc comparing the amouat of RNA per lane. The
membranes were washed 2X 100 mi of 2XSSC at room
temperature for § minutes, 2X 100 ml of 2XSSC/1.0%
SDS at 65° C. for 30 minutet The membranes were 35
exposed 10 XAR-S film with 2 DuPont inteusifying
screen at —80° C

Neomycin Phosphotransferase Assay

The gel overlay assay was used to determine the
steady state level of NPT cazyme activity in each 40
plant. Severa! pasameters were investigated for opti-
mizing the scusitivity of the sssay in plant tissue. Eacly
observations showed that the Jevel of NPT sctivity
varied betweea leaves from different positions on the
same plant. This variability was minimized when the 43
plaat extract was made from pooled tissoe. A paper bole
punch was used to collect 15 disks from both young and
old leaves. Grinding the plant tissus in the presence of
micro-beads (Ferro Corp) matber than glass besds in-
creased the plant protein yield 4-fold. s0

To optimize detection of low levels of NPTII activity
a saturation curve was prepared with 10-8S ug/lane of

12

tinear range of the assay in the preseace of BSA. Elimi-
sation of SDS from the extraction buffer resulted In a
2-fold incresse in assay sensitivity, Leaf disks were
pooled from cach plaat for the asssy. The tissue was
bomogenized with & glass rod in & microfuge tube with
150-200 ul of extraction buffer (20% glycerol, 10%

. 128 mM Tris-HC pH 68, 100
ug/ml bromophenol blue asd 0.2% SDS). Following
centrifugation in a microfuge for 20 minutes, total pro-
tein was determined using the Bradford assay. 25 ug of
pMON273/3L1ISE plant protela o 70 vug of
pMON200/3111SE plant protein, supplemented with
BSA, was losded ou a native polyscrylsmide gel as
previously deseribed. The polyscrylamide gel was
equilibrated for 30 minutes in water 40d then 30 minutes
in reaction buffer (67 mM TRIS-maleate pH 7.1, 43 M
MgCla, 400 mM NH(CY), transfecred oato a glass plate,
and overlaid with & 1.5% agacose gel. The overlay gel
contained the neomycin phosphotransferase substrates:
450 uCi [y-%3] ATP and 27 ug/ml neomycia sulfate

" (Sigma). After 1 hour at room temperature & sheet of

Whatman P81 paper, two sheets of Whatman IMM
papes, & stack of paper towels and a weight were put oa
top of the sgarese gel. The phosphorylated neomycin is
positively charged and biads to the P81 phosphocellu-
lose fon exchange paper. After blotting overnight, the
P31 paper was washed 3X in $0° C. water, followed by
7 room temperature washes. The paper was air deied
and exposed to XAR-S film. Activity was quaatitated
by couating the 32P-radioactivity in the NPTII spot.
The NPTII transcript levels and enzyme activities in
two sets of transgenic petunia plants were compared. In
one set of plaats (PMON273) the NPT codiog se-
quence is preceded by the CaMV/(35S) promoter sad
Jeader scquences, in the other set of plants (PMON200)
the NPTII coding region is preceded by the gopaline
syothasé promoter and lcader sequences. The dats indi-
cates the pMON273 plants contain sbout & 30 fold
greater level of NPTII transcript than the pMON200
plants, scc Table I below.

TABLE 1

qumnnouormm
’ LEVELS AND NPTT ACTIVITY IN

NI
Plemt NrT
Nember Tramscriptt Activity®
pMON 373 ,
nun “ 1ns
wmn s 14
39 “Y “7
1NN w 60
343 ar u»
Avennge 21 ™
MO 200
112 ] (%3
2503 (] 58
un e ¢
1813 Y3 19
s 0 10
M2 b 033
un ” ’?,
vorage 1)
A ~30-fold ~110-60i4
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13 . s, 19 mc&uuuﬁnk turally oocusring
81). 1\ a patarally

T L e deton et o e tag refeseaces 10
a ¢ A {) are
IR ek e of QUi (v

Raludve Raletive s 1981} A 476 bp fragment the
Pum NFTR NI duubpssnmmmmmubpmlwdmd
Number Teaasorigt® Aciviey! fato M13 mp$ for site directed mutagenesis (Zotler and
Gifference Gffornes - Saith, 1982) to Insert an Xbal (5 TCTAGA) site imme-

-—____——————_——

&*Wh:’zu—nu:mma myl;'sdme&ﬂAmmLﬁﬁzl;im
wes derermined Sybridization 0 & [ et 10 ﬁﬂUﬁﬂK“ﬁﬂk’ﬂ

' m""”‘.emﬂ':...""“"“""“"*""“"“"" 400 bp Hind[T1-Xbal fragment was isolated and

e tembns reprusent quadistos of NPT ssmg. Valoos wars shoload by sl to the 1.3 kb Xbal-EcoR1 fragment of pMON2T3 which

h.—ducumxh:tnm&rﬁhhm‘m carriés ; ferass m

w'-'uﬂwmuﬂomuuaqhwm coding modified 30 that the extra ATC (rans.

Coosktcmwiththisobmtﬁonislheﬁadh;mtme removed snd the nopaline synthase 3’ noacransisted
pMON273 leaf extracts bave higher NPTII eazyme region (NOS). The resultng 1.7 b HindIII-EcoRI
activity than the pMON200 leaf extracts. In several of  fragment was inserted iato pMONI20 between the
the transgenic plants, there is a substantial variaion in ~ EcoRI and HindIIT sites to give pMON203. The com-

both RNA and enzyme levels which canct be ac- 20 plete m« of the 195 promoter-NPTIL leader is
couated for by the slight difference in gene copy aum- given s

HindtTI

1 . . . . . . 2
A:;GCTTTMAGCTGCAQAMGGM‘\'TACCACAGCM‘I‘GACAMGAOACATTGGCGG‘I‘AATMATACTAT&
Moun'rckonrrrmc:rucrccmﬁcnrrrc-rc:\rncaacmhuucrcnﬂcumom

14t . . . . .
TTO‘TTMCCTT AATTACAAAGGAGATTCAAAACT TGOMGMACATCAOATGGCAAGCATGOCTT AGC%

,‘ . - - . - .
CEQTTCOTTTOATGTTGAACATAT?AAAGGAACCGACAACCACTTTOCGOACTTCCTTTCAAGAOAATS% .

uvrMocrrkt_gzcc-rM'r:rcuwrccc&kauuaur'cccmncacﬁorooc-raxr'xrc:\woac

$ . . <t wm .
TACTACCTATAT AAACACATCTC?GOAOACTGAGMAM'CA&ACC'I'CCAAGC
Xbal NPT lsisiazor Signal

{
TCTAGACGATCGTTITCGC kTO

e ot ant have oot y! bt sl
geuic ruit fies ve not yet been ade- Construction of pMON204
quately explained 2t the moleculas level Although, The 400 bp !ﬂn%.m-)ﬁ)d fragment contining the
there is not a clear correlation between fnsert copy 40 CaMV19S promoter was jolaed to a synthetic linker
pumber and Jevel of chimeric geoe expression, the fact  yjh the sequence:
that 4 of the 7 pMON200 transgenic plants cootain 2
copies of the NOS-NPTTI-NOS gene would suggest . pgll
that the differeatial expression of the CaMV(35S) pro- & {
zuz is actually slightly underestimated fn these stud- 43 §.TCTAGACTCCTTACAACAGATCT

The constructs described in this comparative cxample %0 2dd 2 BgiIl site to the 3’ end of the prosoter frag-
have ideatical coding regions and Y noa-trasslated wmmm-adnmzwwmheu

regions, ing that the differences in the steady xbaan.aauwotpuomumm
mtenmﬂptlevehoftheecmnckgoskamult 50 the natural, coding sequence
of the §' sequences. 10 the NOS 3’ noatransiated and the
EcoR! and HindI sites of MON120. The resulting
mMPAmSONOFCtMVHSANDQMVOSSJ wkp“omm 19 promotet
PROMOTERS . - F his planid ace Keatical to those in pMON203. The
Chimeric genes were prepased comprisk cither the 55 oaly difference Is the of the &’ poutranslated
CaMV19S or CaMV(355) promoters. As in the above Teader Mhpuommhsmm
contsined their respective 5’ ATG signa! found fn the becterial of NPTIX snd
poa-transiated and were joined to 8 NPTI contains extrs bases from the syn finker and becte-
ocoding sequence which the bacterial §° leader had  risl leader
nodiﬁdumove:mklﬂumhﬁwﬂ PMNMMW»‘ regen-
“The constructs tested were pMON203 m:wwm;&mww
and pMON04 the CaM V1 wnmmmhw of
geoe and pMON2T3 containing the CsMV(QSS)/N- WWMWWM

The CaMV 19S promoter fragment was bolated from Wrawvom@uommwi-i
plmﬂp@-hddwdndpﬂkmmﬂn times higher than
catire genome of CM4-184 a3 & Sall lnsext (Fowarth &8 (pMONZ03 & 206) plasts.
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?NA‘:quliwu&@mth
. cterologous to the promotet.
OO IR A gl of i v e e C
That CaMV(3SS) promoter.
Commsest  Nembor  NPTU Aciviy® Avegs 3 c.ag;geen«mmwmmepmkm
oram 48 T N CaMV(19S) promoter.
.':m Qe 204 1. An intermedlate plsst transformation plasmid
1%20  which comprises a region of bomology to 82
eririon s W  won Hum tumefaciens vector, 8 T-DNA border regioa from .
pMONITS 1R 1000614 13007t 10 Agrobacterium tumefaclns snd chimedc gene,
pMoNITE NN L60A Y88 wmmam;mbmmm
T-DNA border and the region of bomology, said chi-
-{'ﬁ' %-“ mmwzmgnmﬁuﬂm
B e e b o B 2 N d vy el 13 nsisting of & CaMV(3SS) promoter and a P S
previouly bucrived : moter, and & sequence which is heterolo-
gous with respect to the promoter.
REFERENCE 8. A plaat msfomt::n vector whichoreomprku s
£. Bolivar, Gene 4: 121 (1978) o distrened plant tumor iaducing plasmid Agrobacic-

. sium tumefociens and 2 chimeric gese, whereln the chi-
F. Colbere-Garapin et al, J. Mol Biol 150: 1 (1981) .
S N. Covey, G. P. Lomonosoff sad R. Holl (1981) meric geae coatalzs & promoter from caufiower 2o

Nuclde Acids Rex. 9, 6135-6147. salc virus, sald promoter selected {rom the gTo%p =o2
sisting of & CaMV(35S) promoter 2ad 2 CaMV(198)

R. Dudley et al (119.32) V;nl;g: lg: ?Acad. St USA 25 " ter, a0d 8 8 veq e ich Is

Rt Py (1983) Froz NI gous with respect to the promoter

9. A plant tansformation vectar of claim § iz which
R T. Fraley, R B. Horsch, A. Matzke, M. D. Chiltoe,
W, S, Chilton and P. R. Sandecs (1984) Plant Molecu- the promoter is the CaMV(35S) promater

A 10. A plant transformation vector of claim 8 i which
lar Biology 3, 3T1-318. e
: promoter is the CaMV(19S) promotet.
"’mp“‘%{,‘,‘a)%.%,’f;“f" K. Richards and L. 30 QP - simeric gene of claim 1 comprising i the ¥
R C. Gardoer et al, Nuclele Acids Research Vol. § No. wim s . .
12: 287 (1981) . ) @SS promotets (
G. Guilley et al, Cell 30: 763 (1982) (2) » structural sequeace encoding neamycin P

3 s Cloain ’ th 3 Phomm 11, aad N
T got:”et:l.p.m g:el{o&ch:&g‘ g::: mé:!:if ed': © (3) & ¥ non-translated polyadenylation sequence of
(Springer Verlag, N.Y., 1982) oopilinesynthuse. o prising in the S
A. S. Howarth et al, Virology 112:678 (1981) - . The chimeric genc 0 claim 1 comprising
T, Maniatis et al, Moleclar Clooing—A Labortory % 3’ direction: .
Maaual (Cold Spriag Harbor, Lab, 1962) (1) the CaMV(I9S) promotets = o s
R E. F. Matthews (ed.) Plan: Virology (Academic Press, (2) 2 structural sequence cacoding peomycn P
N.Y. 1970). photnnsfm I, aod .

R C. Mulligas et al, Nature 277 1% ?;g{ (3) & ¥ noo-translated polyadeaylation sequeace of
R N. Rao sad S. Rogers, Gene : 79 (1! .
S. Rogers et al., (1985) Plans Mol Rep. 3111 as B-ADNAM?MM:“ e con-
P. J. Southera & P. Berg, J. Mol Appl Gen 1321 (A) a CaMV promoter selected F::gm
(1982). sisting of (1) s CMV 35%&-@0(8 hohndm'
Léuy«.!b::c‘::)MMet(ﬁmndCo.Su C‘MVM"S kohudﬁonm' h :
M. Zoller et sk, (1982) Nuclek Aclds Res 10:6487. 30 encoding DNA sequences, sad

We claim: (B)aDNA of lnterest heterologous to (Ah
1. A chimeric gene which is expressed in plant cells ‘Whierein (B) is undes the regulatory coatrol of (A)
eﬂmprﬁnupmowrrenamﬁuowamlcvlm when said coastruct is transcribed In s

said mMﬁm&empm‘d; ltAMgthmbdudm '
o e ot o CAMV prosca- 33 lated In plant ol 38 <8 P07 BC0 2y
mdn;DNAmndac.m;(&S)m pmé:::ﬁﬂmmh‘vzn gm .
and jch s with s) a CaMV 358 region free of CaMV peo-
a structusal sequence which beterologocs ) W

|
g

s the CaMV| promotes. DNA
s&AwMozmdm‘hwmm’m m.”m“mm is heterologous with re-
«Apm&m.m that namwmmﬂmw&‘ k
m:mmmw sald 65 mnmapmm: V?

selected from the growp coasisting of a CaMV ald re selected from the consisting of &
sald peomoter poci e, M mnﬂwm.momﬂm
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17 ' 17 A“&hmeellwuch comprises & chimeric
fcos of CaMV protein-encoding DNA sequea- . chimeric comprises & procoter
mabﬂAmwhukmdommh :h“dm‘mmﬁgmwm:mm
respect promotes. cousisting of &8 CaMV/(33S) promoter
ucummgmwhbhhumbedbpm mﬁs) , whereln sald promoter s fros of
“‘l‘:.A rising a promoter from a cauliffowes mosale } P DNA sequencet, snd 3 DNA
comp!

nqmwhkh'k heterologous with to the
of.wvassmm&uac.wma- promoter and & 3’ noa-translated polysden signal

encoding DNA sequences and Aag:ilﬁmmw: 0 m‘& An“-i;temr:nedme ’:;g“ of claim 7 in which the
CaMV peotein-cacoding sences, romoter .CaMV(1985) promoter
g::fmwmnmotommww 4

19. An intermediate plasmid of clalm 7 in which the
the promoter and . 3' non-transiated polysdenylation  promoter is the c.n.quss.) pt.m‘o&t
signal sequence. ~ "

3
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