Class Demo 1: NCBI

P1PRA

public intellectual property resource for agriculture



NCBI. National Center for Biotechnology Information
http://www.ncbi.nim.nih.gov/

Useful for scientific and patent landscapes

Demonstration Task: ldentify patents
related to Tormato E8 promoter to drive
expression of a target gene (i.e. oral
vaccine) in ripening fruit tissue

1. ldentify DNA sequence for FTO Target
Tornato Fruit E8 Promoter

2.Conduct preliminary DNA search using
NCBI's Patent Database


http://www.ncbi.nlm.nih.gov/�

Class Demo: Searching for Patents using NCBI Patent Database
Tomato E8 Tissue Specific Promoter
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.- FIGURE 1: TIMELINE OF TOMATO E8 SCIENTIFIC PUBLICATIONS AND PATENTS

Literature timeline

DEIKMAN AND FISCHER (1988)
EMBO J.7,3315-20

DEIKMAN (1992)
PLANT PHYSIOL.
100, 201317
GIOVANNONI (1989)
PLANT CELL1,53-63

\\ relative to the publication dates of the main scientific literature are shown.

EPITOPE 046,583 Ac "1';"2':)‘1;69‘3‘-9”
AGRITOPE AGRITOPE 04.09.1993 U.S. 5,589,623
448,095 613,858 US 5,723,746
1212.1989 12121990 WO 94724294 EPITOPE
10.271994
AGRITOPE 255,833 | U.S. 5,859,330
Patent and patent 06.08.1994
application timeline MonsaNTo US 5,416,250
632,440 EPITOPE 261,677
12.26.1990 06171994
U.5. 5,750,864

Scientific and patent literature, including patents and patent applications, illustrate the existing prior art at
. the time that related patent applications were filed. The priority dates of each patent and patent application




NCBI. National Center for Biotechnology Information
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Step 5. Select Blast
Sequences |

GenBank DQ3175891

Lycopersicon esculentum ethylene-responsive fruit ripening (E8)
flanking region

BLAST Sequence
Features Seguence Find regions of similarity between this sequence and oth
sequences using BLAST

LoCcus DQ317539 2175 bp LHA& linear PLN 20-MAY-2008
DEFINITICHN Lycopersicon esculentum ethylene-responsive fruit ripening (E8) Pick Primers
gene, promoter and 5' flanking region. Design and test primers for this sequence using Primer-

LCCESSION  DQs17529 BLAST
VERSICON DQ3175%99.1 (EI:2402%8145
SETWORDS - . , i _ . Recent Activity ‘
SCOURCE Solanum lycopersicum (Lycopersicon esculentum)

ORGENISM Sclanum lycopersicum Turn Off  Clear

Eukarvota; Viridiplantae; Streptophyvta; Embrvophyvta; Tracheophyta;
Spermatophyta; Magnoliophyta: eudicotyledons: core esudicotyledons:
asterids; lamiids; S5olanales; S5olanaceae; Solanoideae; Solaneae;
Solanum; Lycopersicon.

B Lycopersicon esculentum ethylene-responsive
fruit ripening (EB) gene, promater and 5° flan

REFERENCE 1 (bases 1 to 2175) B Tomato ethylene-responsive fruit ripening gene
LUTHORS  He,Z.M., Jiang,X.L., Qi,¥. and Luo,D.Q. EB
TITLE Lzsessment of the utility of the tomato fruit-specific ES promoter
for driving vaccine antigen expression Q, tomato E8 promoter (5) HNucleatide
JOURNAL Genetica 133 (2), 207-214 (2008)
PITRMED 17RN597T
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= NCBI Blast:Nucleotide sequence (2191 letters) - Windows Internet Explorer
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Sequences prodocing significant alignments:
[Click headers to sort columns)

Accession Description 5':::3 ;—:::; cc?vﬁ;vge_ — \rallzue i:::t |
BOOF7997.1 Synthetic hybrid plant promoter ——————— 0.0 ggeg
ARD29480.1 Sequence 24 from patent US 5859330 0.0 99%

I ARDD7FS50.1 Sequence 3 from patent US 5750870 I | Step 11' selec Patent 5859330 | 0.0 999G
190253.1 Sequence 12 from patent US 5723746 S50/ 35964 T00%a 0.0 99%
ARODZ29482.1 Seguence 27 from patent US 5859330 2037 2037 519, 0.0 [=[=1T4
186984.1 Sequence 10 from patent US 5702933 2028 2028 51% 0.0 999,
119978.1 Seqguence 10 from patent US 5512466 2028 2028 LA 0.0 qgoeg
BD077991.1 | Swnthetic hybrid plant promoter 1501 1901 48% 0.0 59%
[24835.1 Sequence 1 from patent US 55453815 1332 1896 47%, 0.0 [=[=1T4
BDO077996.1 | Svnthetic hybrid plant promoter 1240 1240 31% 0.0 95%
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[ Get selected sequences ] [ Select all ] [ Deselect all ] [ Distance tree of results ]

>|:|dl:j |EDOT7T987.1] Synthetic hybrid plant promoter
Length=2298

Score = 3967 bits (2148), Expect = 0.0

TAmrmed G mm — 100 79 0E fFnoas M mamm — TSP OLC (a1

A5 |

a Internet

T} éra_ﬁ' = B e sBs & ] % MCEI Blast:Mucl. .. ernovable . BZ Microsaft Powe. ..




!(.-: NCBI Sequence Viewer ¥2.0 - Windows Internet Explorer,

@.\-— |1:_'.’ htkp: f fwawow . ncbi,nlm.nib. goventrezviewer Fgivcmd=Retrievefdb=MNucleatidetdist_uids=59414538dopt=GenBankebEn V| || X% | | B~
£ atat Y_’ - P | w || Searchweb ~ &7 - ﬁ' @ wpishoo! ~ & Photos + [ Games = <P Mews ~ *
i':? ok ISS l - l = Entrez cross-database search I = MCEI Sequence Yiewer v2,0 3 ]w richigan trasncription profils ... l I @ - B = - I__‘Ila Page - '“_J‘ Tools -

M
My NCBI
Sign In] [Reqister]

ﬁw ® SNucleotide

PubMed Nuclectide Protein Genome Structure

Taxonomy

Sea;[ch|NucIeDtide V|fg[| | [CIear]

Limits Preview/Index History Clipboard Details
Djspla}-|GenElank V| Show|5 V|Sendtn V| Hide: [ | sequence | all but gene, CDS and mENA features
Rngetom|ieon  Jiolerd | | Revencomplensmed i) Feses

[01: AR029480. Reports Sequence 24 from __ [gi-5941453]
Features Sequence
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United States Patent 5,859,330
Bestwick, etal January 12, 1999

Regulated expression of heterologous genes in plants and transgenic fruit with a modified ripening phenotype

Abstract

The present invention relates to chimeric genes having (i) a DINA sequence encoding a product that is effective to reduce ethylene biosynthesis in fruit from the plant,
and (i} a promoter whose expression is induced during fiit ripening or by ethylene svathesis by the finit, where the DINA sequence is heterologous to the promoter
and the DINA sequence is operably linked to the promoter to enable expression of the product. The invention describes vectors and transgenic plants, vegetables,
flowers and fruits carrving the chimeric gene, as well as methods related thereto.

Inventors: Bestwick; Richard Keith (Portland, OR), Ferro; Adolph J. (Lake Oswego, OR)

Assignee: Epitope, Inc. (Beaverton, OR)

Appl No 08/331,355

Filed: October 27. 1994 M
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and a continuation-in-part of co—‘mmed__ U.S. patent a;;p]icatit;n Ser. i\'o_ UB.-".Z:EE:SB: filed 8 Jun. 1994, herein iilcorpt::rated by reference, nt;w US Pat No. &’

5,416,250, which is a file-wrapper continuation of co-owned, U.S. patent application Ser. No. 07/613,858, filed 12 Dec. 1990, now abandoned which is a
continuation-in-part of U.S_ patent application Ser. No. 448 095 filed Dec. 12, 1989, now abandoned.

Claims

It is claimed:

1. A transgenic fruit-bearing plant, comprising:

(i) a DNA sequence encodirls 5-adenosvimethionine hvdrolase. |and operably linked to said DINA sequence (i) a promoter selected from the group consisting of a
—pramaterofa-temate-Ed-zana—herein said E4 gene is composed of a series of micleotides that is at least 60% identical to that presented in SEQ) ID NO: &, a
promoter of a tomato E8 gene. whherein said gene is composed of a series of nucleotides that is at least 60% identical to that presented in SEQ ID NO: 27, and an
avocado cellulase gene promoter,

where expression regulated by the promaoter is induced during fruit ripening or by ethylene synthesis by fruit produced by said plant.
2. A transgenic plant of claim 1, wherein the promoter comprises nucleotides 1-1173 of SEQ ID NO- 10.
3. A transgenic plant of claim 1, wherein the promoter is from a tomato E4 or E] gene.

4. A transgenic plant of claim 1, wherein the promoter is an avocado cellulase gene promoter.

L

. A method for modifving ripening fruit of a fiuit bearing plant, comprising:

growing the plant of claim 1, to produce a transgenic plant bearing fruit, wherein fiuit produced by said plant has an initial burst of ethyvlene production, followed by
a reduction in the level of ethylene synthesis by said fruit, resulting in a fruit having a modified ripening phenotvpe in which the time course of ripening is delayed
relative to wild-tyvpe fruit.
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